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SECTION 1

Introduction

This Pilot Study Report summarizes the activities performed and data obtained during the In-situ Chemical
Oxidation (ISCO) and Enhanced In-situ Bioremediation (EISB) Pilot Study conducted at Area of Concern (AOC)
, located at the Former Naval Ammunition Support Detachment (NASD), Vieques, Puerto Rico (Figures 1, 2,
and 3). AOC | is approximately 1 acre in size and was a former asphalt plant that operated from the 1960s
through 1988. The Municipality of Vieques (MOV) owns the land within which AOC | is located.

This report is prepared under the United States Department of the Navy (Navy), Naval Facilities Engineering
Command, Atlantic Division, Comprehensive Long-term Environmental Action—Navy (CLEAN) Contract
N62470-08-D-1000, Contract Task Order 083, for submittal to the Naval Facilities Engineering Command
(NAVFAC) Atlantic Division, United States Environmental Protection Agency (USEPA) Region 2, and the
Commonwealth of Puerto Rico Environmental Quality Board (EQB). The Navy, USEPA, and EQB, together
with the United States Fish and Wildlife Service (USFWS) for land owned by the Department of Interior
(DOI), work jointly as the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Environmental Restoration Program (ERP) Technical Subcommittee.

A Remedial Investigation (RI) conducted at AOC | identified six constituents of concern (COCs) within
groundwater: benzene, bis(2-ethylhexyl)phthalate, 1,2-dichloroethane, 1,2-dichloropropane, 2-methyl-
napthalene, and naphthalene (CH2M HILL, 2008a). No COCs were identified in soil. Prior to the In-situ
Remediation Pilot Study, COC concentrations in groundwater were limited to a relatively small area,
demonstrated a declining trend over multiple years, and were relatively low. Evaluation of the Rl and post-RI
groundwater data indicated that although already low, certain COC concentrations could require more than
a decade to decrease to acceptable levels. Therefore, a Pilot Study was implemented to determine if
accelerated achievement of acceptable COC concentrations was possible.

The Pilot Study was implemented in a two-step systematic approach (ISCO directly followed by EISB) to
initially oxidize organics and then increase the intrinsic biodegradation rate to reduce the attenuation time
needed to achieve acceptable COC concentrations in groundwater. The baseline monitoring and ISCO
injection were initiated in March 2010, followed by a post-injection monitoring event, application of EISB,
and then three additional post-injection performance monitoring events, with the last monitoring event
completed in November 2012.

The pertinent planning documents that set the framework for the implementation of the Pilot Study
comprise the Final In-Situ Remediation Pilot Studies (AOC E and AOC | Sites) Sampling and Analysis Plan,
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico (CH2M HILL, 2010a), hereafter
referred to as the Pilot Study Sampling and Analysis Plan (SAP), and the Technical Memorandum entitled
Proposed Pilot Study of In-Situ Remediation at Vieques AOC | (CH2M HILL, 2008b). Results from the baseline
monitoring, ISCO injection event, and the first performance monitoring event were documented in the
report entitled: Status Report, Area of Concern |, In-Situ Remediation Pilot Study (CH2M HILL, 2011).
Pertinent information from the Status Report is included in this Pilot Study Report.

1.1 Pilot Study Objectives and Goals

The objectives of the Pilot Study were to:

e Determine if the groundwater Pilot Study technologies could reduce the groundwater COC
concentrations to acceptable levels.

e Determine if the Pilot Study technologies could reduce the groundwater cleanup timeframe (relative to
that predicted by natural attenuation alone).
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IN-SITU REMEDIATION PILOT STUDY REPORT AREA OF CONCERN | (AOC 1)

The Pilot Study approach consisted of an ISCO injection of sodium persulfate (sodium hydroxide alkaline
activated Klozur) into four existing 2-inch-diameter monitoring wells (MW-02, MW-03, MW-04, and MW-07,
as shown in Figure 4), followed by EISB by placing oxygen releasing compound (ORC) “socks” into the same
monitoring wells and into one additional downgradient monitoring well (MW-05). Periodic groundwater
monitoring (COC, geochemical, and microbial, as applicable) during March 2010 (pre-injection [a.k.a.,
baseline]), November 2010, and November 2011 were planned to evaluate the effectiveness of the Pilot
Study technologies. Although the data collected during the planned Pilot Study performance monitoring
period indicated COC concentrations had decreased to acceptable levels, the ERP Technical Subcommittee
concurred during the February 2012 meeting to collect two additional rounds of samples to ensure rebound
did not occur and that no further action is warranted (CH2M HILL, 2012). These two sampling events
occurred in May and November 2012.

The following Pilot Study Preliminary Remediation Goals (PRGs) were developed based upon the USEPA
Maximum Contaminant Levels (MCLs), or other standards for constituents without MCLs.

COCs Pilot Study PRGs Source of PRGs

Benzene 5 ug/L MCL

Bis (2-ethylhexyl) phthalate 6 ug/L MCL

1,2-Dichloroethane 3.8 ug/L PRWQS for Groundwater-SG, lower than MCL of 5 pg/L

1,2-Dichloropropane 5 ug/L MCL

2-Methylnaphthalene 27 pg/L HI of 1: not a potential carcinogen, based on the December 2012 EPA
Regional Screening Level

Naphthalene 6.1 pug/L* HI based, (using December 2012 RSL for tap water for non-carcinogenic
endpoints).

pg/L = micrograms per liter; HI = hazard index; MCL = maximum contaminant level; PRWQS = Puerto Rico Water Quality Standards
* A Pilot Study PRG of 1.4 pg/L was originally selected solely to represent a conservative screening value to evaluate the technical
implementability and effectiveness of the proposed Pilot Study technology. The value of 6.1 pg/L is hazard index based, using the
December 2012 RSL for tap water for non-carcinogenic endpoints, and is more appropriate to use as a PRG.

The 2011 Edition of the Drinking Water Standards and Health Advisories (issued by the USEPA Office of
Water) indicates that the cancer classification of naphthalene is “I — inadequate information to assess
carcinogenic potential.” The Lifetime Health Advisory (HA) Level of 100 pg/L for naphthalene is defined as
the concentration of naphthalene in drinking water that is not expected to cause any adverse
noncarcinogenic effects for a lifetime of exposure. In the updated 2012 Edition of the Drinking Water
Standards and Health Advisories, the HA Level of 100 pg/L for naphthalene is unchanged.

The Record of Decision (ROD) entries contained in the USEPA CERCLIS Public Access Database were searched
for naphthalene cleanup goals in EPA Region 2. For the nine Superfund Sites where quantitative cleanup
goals were available for naphthalene, goals ranged from 10 to 300 pg/L. A PRG of 10 pg/L was selected for
three sites in New York, as stipulated in the NYSDEC Groundwater Standards, based on a non-carcinogenic
endpoint HI of 1 with an uncertainty factor (UF) of 10 for “Group C” carcinogens to provide sufficient
protection from possible carcinogenic effects. Additionally, naphthalene does not have a groundwater
standard (SG) in the Puerto Rico Water Quality Standards (PRWQS).

The May 2013 USEPA Regional Screening Level (RSL) Table provides carcinogenic inhalation toxicity values
for naphthalene, with a tap water RSL of 0.14 pg/L corresponding to a 1x10-6 excess lifetime cancer risk
(ELCR) (or 14 pg/L corresponding to 1x10-4 ELCR). USEPA’s target range for ELCR is 1x10-4 to 1x10-6. The
2013 RSL table also identifies a tap water RSL of 6.1 pg/L for non-carcinogenic endpoints, based on an Hl of 1
(for cumulative exposures via ingestion/dermal/inhalation).

Based on the above information, the Hi-based PRG of 6.1 ug/L, especially considering it is within the USEPA’s acceptable ELCR range,
is used as the PRG for naphthalene.
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SECTION 1—INTRODUCTION

1.2 Site Background

Vieques is located in the Caribbean Sea approximately 7 miles southeast of the eastern tip of the island of
Puerto Rico (Figure 1). Vieques is the largest offshore island of the Commonwealth of Puerto Rico. It is
approximately 20 miles long and 4.5 miles wide, and has an area of approximately 33,088 acres (51 square
miles).

The Navy purchased large portions of Vieques in the early 1940s to conduct activities related to military
training. Site operations within the Former NASD consisted mainly of ammunition loading and storage,
vehicle and facility maintenance, and some training. The Navy ceased facility-wide operations on the Former
NASD on April 30, 2001, in accordance with Presidential Directive to the Secretary of Defense of January 30,
2000, when the land was transferred to the DOI, MOV, and the Puerto Rico Conservation Trust. The property
that contains AOC | was transferred to the MOV.

On February 11, 2005, the Atlantic Fleet Weapons Training Area — Vieques was placed on the National
Priorities List (NPL), which required all subsequent environmental restoration activities for Navy Installation
Restoration (IR) sites on Vieques to be conducted under CERCLA. On September 7, 2007, the Navy, DOI,
USEPA, and PREQB executed a Federal Facility Agreement (FFA) that establishes the procedural framework
and schedule for implementing the CERCLA response actions for Vieques.

AOC | is a former asphalt plant, located approximately 900 feet south of Mosquito Pier, adjacent to an active
rock quarry within the former NASD and current MOV property. The asphalt plant was in operation from the
1960s through 1988. The former asphalt plant comprised a large concrete pad, asphalt mixing drum, earthen
ramp, two concrete-paved containment areas, and an area where two diesel fuel aboveground storage
tanks (ASTs) were located (Figure 3).

The AOC | area occupies approximately 1 acre, but the asphalt plant itself occupied a considerably smaller
area. The topography of the site is relatively flat; stormwater at and in the immediate vicinity of the former
asphalt plant was observed to pond at the site during a rain event rather than run off. At the northern,
eastern, and southern margins of the site, the topography slopes downward to Route 200 (to the north), the
quarry (to the south), and a drainage ditch for the quarry (to the east). Currently there is no continuous
human presence or use of the site other than potentially as a passageway for trucks to/from the rock quarry
from Route 200. The area that includes the site is fenced to discourage trespassing. Ecological habitat at the
former asphalt plant is minimal, consisting primarily of scrub grass, brush, and small trees growing in and
around the former asphalt plant structures and through the gravel-covered terrain. No federally-protected
species or preferred habitats were observed at AOC |, nor are any cultural resources present at the site.

1.3 Previous Investigations

Previous environmental investigations conducted at AOC | prior to the implementation of the Pilot Study
comprise:

e An Environmental Baseline Survey (EBS) was conducted in 2000 to disclose relevant information
regarding the environmental condition of the site prior to property transfer of the former NASD (ERM,
2000). A reconnaissance of AOC | was conducted that identified two concrete-bermed containment
areas with sumps. Three surface soil samples were collected. The EBS concluded that AOC | should be
further investigated under the IR Program.

e An Expanded Preliminary Assessment (PA)/Site Inspection (SI) was conducted at AOC | in 2000 that
consisted of an ecological survey and soil sampling from 26 co-located surface soil and subsurface soil
samples to determine whether a release had occurred. The Expanded PA/SI recommended the site be
investigated further in an Rl to delineate the extent of surface soil impacts at the site and conduct a risk
assessment (CH2M HILL, 2002).
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e Rl activities were conducted in 2004, 2005, and 2006 that included surface soil sampling at 18 locations,
subsurface soil sampling at 7 locations, and installing and sampling 9 monitoring wells (CH2M HILL,
2005; 2008a). The baseline Human Health Risk Assessment (HHRA) identified six COCs in groundwater.
No human health COCs were identified in soil because the potential risks associated with the chemical
constituents detected in soil were within acceptable limits (CH2M HILL, 2008a). Additionally, the soil
concentrations of the six groundwater COCs were also lower than the concentrations that would likely
need to be present to pose a leaching-to-groundwater concern. The Ecological Risk Assessment (ERA)
concluded there were no unacceptable risk for ecological receptors at AOC | (CH2M HILL, 2008a).

e To help determine the appropriate path forward for the site, a post-RI round of groundwater samples
was collected in July 2008 since 2 years had elapsed since the last Rl sampling event.

1.4 Conceptual Site Model

The surficial material at the site comprises gravel fill interspersed with silty clay and sand. Beneath the thin
veneer of fill, the soil zone at the site is relatively thin (generally 2 to 9 feet thick) and consists of well-graded
gravel with sand of the Qa geologic unit (Quaternary or Holocene alluvium). Andesite bedrock lies below the
soil, generally weathered at its surface. Figure 5 shows a geologic cross section through the site.

The upper portion of the bedrock is unsaturated. Depth to groundwater typically ranges from 14 to 22 feet
below ground surface (bgs), with seasonal fluctuation up to approximately 9 feet. The directions and rates of
groundwater movement in the andesite bedrock are confined by the size, frequency, and orientation of
fractures and by the hydraulic gradient and, therefore, can be quite variable on the small-scale. However,
the general direction of groundwater flow at AOC | for all eight rounds of water level measurements is
northwest toward the Vieques Passage.

The hydraulic conductivity measured in 2004 and 2006 ranged from 0.1 foot per day (ft/day) to 8.6 ft/day
(CH2M HILL, 2008b). The northern area of the site (represented by well MW-06) has the lowest hydraulic conductivity of
0.1 ft/day, while average hydraulic conductivity in southern and central portion of the site (represented by wells
MWO1 through MW-05) is 4.1 ft/day. The horizontal hydraulic gradient in the southern and central portion of
AOC | ranges from approximately flat (November 2012) to approximately 0.005 feet per foot (ft/ft) (November
2011), but increases to a range of approximately 0.015 ft/ft (November 2012) to 0.032 ft/ft (November 2011) in
the northern portion of AOC |. Based on the above information, a relatively low groundwater velocity ranging
from 3 to 16 feet per year is suggested, with higher seepage velocity observed in the southern and central
portion of the AOC | (CH2M HILL, 2010a).

The conceptual site model of AOC | is presented in Figure 6, which shows the historical features and
potential contaminant migration routes. Based on the historical activities and extent of contamination
identified during the Rl and related investigations, releases occurred during past asphalt plant operations,
likely in the form of minor drips and spills. The primary route of contaminant migration was likely vertical
leaching through soil and bedrock to groundwater and subsequent transport with groundwater flow through
fractures in the bedrock. However, the data show the extent of contamination was generally limited to the
immediate vicinity of the former asphalt plant. Further, the pre-Pilot Study contaminant levels present in
environmental media were relatively low with respect to human health-based and ecological-based
screening values. No unacceptable human health or ecological risks were identified in soil at the site.
However, COCs were identified in groundwater; COC concentrations in groundwater prior to the ISCO/EISB
Pilot Study (i.e., from 2004 through 2008) are presented in Figure 7. Concentrations exceeding PRGs were
limited to the area of MW-04, MW-05, and MW-07, which is the area immediately underlying the main
operational activities of the former asphalt plant. However, data from the last sampling event prior to the
start of the pilot study show the area of exceedance was limited to MW-07.

1-4 ES031813232729VBO



SECTION 2

Pilot Study Field Activities

A summary of the Pilot Study field activities completed to date at AOC | is provided in Table 1. Site
monitoring/injection wells are shown in Figure 4. The basis for the pilot study field activities can be found in
the Pilot Study SAP (CH2M HILL, 2010a). The Vieques Technical Subcommittee, comprising representatives
of the Navy, USEPA, and EQB, concurred on the wells to include in the Pilot Study based on historical data
and Pilot Study objectives. Wells MW-01, MW-06, MW-08, and MW-09 were excluded from contaminant
analysis during the Pilot Study because they were either upgradient of (MW-01) or far downgradient from
(MW-06, MW-08, and MW-09) the area of contamination. These wells had been installed during the Rl for
the purposes of nature and extent determination but were not relevant to the Pilot Study. Due to the small
size of the groundwater plume and slow groundwater velocity rates (3 to 16 ft/yr), MW-02, MW-03, MW-04,
MW-05, and MW-07 were determined by the Technical Subcommittee as the appropriate wells to be used
for monitoring contaminant concentrations during the Pilot Study.

2.1 Baseline Monitoring

Groundwater elevations were measured from nine AOC | monitoring wells on March 15, 2010 (Table 2).
Groundwater samples were collected from five monitoring wells (MW-02, MW-03, MW-04, MW-05, and
MW-07) between March 18 and 22, 2010. Low-flow sampling techniques were used to purge and collect
groundwater samples. Field readings (including turbidity) conducted during sampling were recorded on well
purging forms, which are provided in Appendix A. Stabilized field parameters are listed in Table 3. Persulfate
concentrations measured with a field test kit at time of sampling are provided in Table 4. Persulfate
concentrations were measured to provide a pre-injection baseline. All sampling activities were conducted in
accordance with the Pilot Study SAP.

2.2 In-Situ Chemical Oxidation Injection

During the Pilot Study design, the oxidant (persulfate) demand was estimated based on: a) the historical
groundwater geochemical data and water quality parameters (showing the anaerobic nature of the
subsurface and likelihood of reduced iron and manganese exerting a demand on persulfate), b) the
stoichiometric demand based on the historical COC concentrations, and c) professional judgment from
numerous persulfate applications. Due to the very low COC concentrations and lack of NAPL at AOC |, the
stoichiometric demand, as is common, was negligible.

ISCO injection activities were conducted from March 27 to 31, 2010 by ORIN Remediation Technologies, Inc.
of McFarland, Wisconsin in accordance with the Pilot Study SAP. Approximately 835 pounds of sodium
persulfate and 800 pounds of sodium hydroxide as an activator were mixed into a 5 percent by weight
solution, and injected into MW-02, MW-03, MW-04, and MW-07 (for a total of approximately 2,033 gallons).
A summary of the amount of solution injected into each monitoring well and field parameters recorded
from the various monitoring wells are provided in Appendix B.

Approximately 500 gallons of mixed persulfate/NaOH solution (approximately 209 pounds persulfate and
19 gallons 25 percent NaOH solution with water to make 500 gallons mixture) were injected into each well
(MW-02, MW-03, MW-04, and MW-07). These quantities are approximate as a few injections were done
simultaneously and in one instance the flow rate was estimated because it was too low for flow meters to
measure accurately (less than 1 gallons per minute [gpm]). The injection pressures ranged from 0 to 30
pounds per square inch (psi), only once briefly reaching the maximum of 30 psi. When the pressure reached
30 psi, the injection rate was lowered to decrease the pressure, which was maintained below 30 psi. The
flow rates ranged from approximately 0.8 to 3.9 gpm.

No mounding was observed in the surrounding monitoring wells, nor was persulfate detected in wells that
were not used as injection wells. This indicates that the injections influenced the local vicinity around each
well as designed, and the oxidant solution did not migrate outside the COC-impacted area. Although
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fractures in the bedrock at AOC | may have provided preferential pathways for contaminant migration, the
ISCO injections would have followed those same pathways since the injections were intentionally performed
at very low pressures to avoid creating additional preferential flow pathways. Monitoring during injection
was performed and showed no mounding in surrounding wells.

2.3 Persulfate Monitoring

The AOC | monitoring wells to be sampled during the first post-injection performance monitoring event
were tested for residual persulfate approximately 2 months before sampling. The purpose was to confirm
the persulfate had been consumed sufficiently so that it would not potentially react with the COCs between
the time the samples were collected and the time they were analyzed at the laboratory. The residual sodium
persulfate concentrations in AOC | monitoring wells measured on August 24-27, 2010, as shown in Table 4,
ranged from non-detect to 105 milligram per liter (mg/L) (MW-07). In a September 20, 2010 Technical
Memorandum (CH2M HILL, 2010b), included in Appendix C, the Navy suggested groundwater containing
less than 500 mg/L persulfate be sampled using the procedure set forth in the SAP. This proposal was based
on a Technical Memorandum by FMC supporting such a limit (FMC, 2010), also included in Appendix C. Per
an e-mail from USEPA’s Scott Huling, also included in Appendix C, USEPA preferred to have the samples
preserved with ascorbic acid (USEPA, 2010). The Vieques Technical Subcommittee agreed on the sampling
approach in an October 4, 2010 conference call (CH2M HILL, 2010c). The procedure agreed upon was that
for AOC I groundwater samples containing residual persulfate, the residual persulfate would be neutralized
using ascorbic acid (instead of hydrochloric acid) before placing these on ice for shipment to the laboratory
for analysis. Persulfate monitoring was conducted in accordance with the SAP (CH2M HILL, 2010a).

2.4 First Post-injection Performance Monitoring Event

The first post-injection performance monitoring event was conducted from November 1 to 4, 2010.
Groundwater elevations measured from each monitoring well are summarized in Table 2 and presented in
Figure 8. Groundwater flow was discussed in Section 1.4 and is further discussed in Section 3. Low-flow
sampling techniques were used to purge and collect groundwater samples. Field readings (including
turbidity) conducted during sampling were recorded on well purging forms, which are provided in Appendix
A. Stabilized field parameters are listed in Table 3. Persulfate concentrations measured in groundwater
using field test kits are presented in Table 4. The persulfate was measured after field parameters stabilized,
immediately prior to collecting samples.

For informational purposes, groundwater collected from the five monitoring wells was processed with three
different approaches in the field. One set of samples was collected in ascorbic acid-preserved vials, as
concurred upon by the Technical Subcommittee (CH2M HILL, 2010c); a second set was collected in
unpreserved vials; and a third set was collected in hydrochloric acid-preserved vials (i.e., in accordance with
the SAP). Table 4 shows the persulfate concentrations measured in wells at the time of sample collection.
Table 5 shows the results of the three analyses (with identification of the preservative method for each) for
each well. Of note is that the volatile organic compounds (VOCs) concentrations for each well were
essentially the same among the samples preserved with hydrochloric acid, ascorbic acid, and unpreserved.
For example, benzene concentrations in samples from well MW-07, which had a measured persulfate
concentration between 14 and 21 mg/L, were 9.5 ug/L (unpreserved), 9.5 ug/L (ascorbic acid), and 9.4 ug/L
(HCl). Therefore, at the concentrations observed at this site and given the water geochemistry, it does not
appear to make a difference for VOC groundwater results how or if the samples were preserved.

2.5 Enhanced In-Situ Bioremediation

Following the post-injection groundwater sampling event in November 2010, ten 2-inch diameter ORC socks
(strung together) were placed down each of monitoring wells MW-02, MW-03, MW-04, MW-05 and MW-07
in accordance with the Pilot Study SAP. The ORC sock suspension lines were attached to a fitting on the
underside of each well cap, allowing the ORC socks to remain suspended and submerged in groundwater
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within the screen zone when the well cap was in place. The ORC socks were removed in July 2011 according
to the schedule in the Pilot Study SAP.

2.6 Second Post-injection Performance Monitoring Event

The second post-injection performance monitoring event was conducted from November 9 to 10, 2011.
Groundwater elevations measured from each monitoring well are summarized in Table 2 and presented in
Figure 9. Low-flow sampling techniques were used to purge and collect groundwater samples. Field readings
(including turbidity) conducted during sampling were recorded on well purging forms, which are provided in
Appendix A. Stabilized field parameters are listed in Table 3. Persulfate concentrations measured in
groundwater using field test kits are presented in Table 4. Persulfate was measured after field parameters
stabilized, immediately prior to collecting samples.

The results of the analyses for each well are presented in Table 5 and are discussed in Section 3.

2.7 Third Post-injection Performance Monitoring Event

After the first two post-injection sampling events scheduled in the SAP were conducted, the data were
presented to the Vieques Environmental Technical Subcommittee with a recommendation to prepare a no
further action proposed plan and record of decision. However, to ensure contaminant rebound was not
observed, the Technical Subcommittee agreed to perform two additional sampling events for a subset of the
AOC | monitoring wells (i.e., MW-04, MW-05, and MW-07). This agreement was reached in the February 22,
2012 Technical Subcommittee meeting. The third post-injection performance monitoring event was
conducted from May 22 to 23, 2012. Groundwater elevations measured from each monitoring well are
summarized in Table 2 and presented in Figure 10. Low-flow sampling techniques were used to purge and
collect groundwater samples. Field readings (including turbidity) conducted during sampling were recorded
on well purging forms, which are provided in Appendix A. Stabilized field parameters are listed in Table 3.
Persulfate concentrations measured in groundwater using field test kits are presented in Table 4. Persulfate
was measured immediately prior to collecting samples.

2.8 Fourth Post-injection Performance Monitoring Event

The fourth post-injection performance monitoring event was conducted from November 28 to 29, 2012.
Groundwater elevations measured from each monitoring well are summarized in Table 2 and presented in
Figure 11. Low-flow sampling techniques were used to purge and collect groundwater samples. Field
readings (including turbidity) conducted during sampling were recorded on well purging forms provided in
Appendix A. Stabilized field parameters are listed in Table 3. Persulfate concentrations measured in
groundwater using field test kits are presented in Table 4. Persulfate was measured immediately prior to
collecting samples.
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SECTION 3

Groundwater Monitoring Results

This section summarizes the results of the groundwater monitoring activities during the baseline and post-
injection performance monitoring events. The groundwater elevations measured at each of the monitoring
wells prior to each sampling event are tabulated in Table 2 and are shown in Figures 8 through 11. While the
groundwater elevation fluctuated by as much as 9 feet, the groundwater flow direction stayed consistently
to the northwest. The south and central portion of the site, where area of contamination was localized, has
a relatively flat gradient. As discussed in section 3.2, there is no correlation between groundwater elevation
and COC concentrations in groundwater. Field parameters and detected analytical concentrations are
provided in Tables 3 and 5, respectively. The groundwater data were validated in accordance with the Pilot
Study SAP. Concentration trends of benzene and naphthalene are shown in Figures 12 through 15, and are
discussed below. Concentrations of the other COCs had already decreased to below PRGs prior to the start
of the pilot test, as shown in Table 5. Analytical data and data validation reports for all Pilot Study sampling
efforts are provided in Appendix D.

3.1 Geochemical Parameters

Groundwater temperature remained consistent during the four sampling events (between 28 and 30
degrees Celcius), which is conducive for both ISCO and EISB (Table 3). The pH remained relatively neutral;
however, one monitoring well (MW-07) exhibited elevated pH values from November 2011 to November
2012, potentially due to low residual sodium hydroxide base used to activate the sodium persulfate during
ISCO. The pH showed a decreasing trend over the time period from November 2011 to 2012. While elevated
pH is not ideal for EISB, the pH range in the other four wells supplied with ORC socks is optimal for EISB.

The specific conductivity increased between the first and second monitoring events at four monitoring wells
(MW-02, MW-03, MW-04, and MW-07) before decreasing through the third and fourth events. This trend is
likely a result of the residual sodium from the sodium persulfate oxidant and sodium hydroxide catalyst
injected into these monitoring wells (sodium persulfate was not injected into well MW-05). The overall low
dissolved oxygen (DO) concentrations suggest reducing conditions occur naturally in the aquifer. However,
the DO readings of 6.59 mg/L in MW-02 in November 2010 and readings of 11.15 mg/L and 5.44 mg/L in
2011 and 2012, respectively, in MW-07 in 2012 may be the result of localized oxidizing conditions induced
during ISCO or residual oxygen released during EISB. Oxygen reduction potential (ORP) concentrations
ranged from -70.6 to 113 millivolts (mV) during the baseline sampling in March 2010, showed increasing
trends in each individual well over the next few sampling events, and were between -232.8 and 25.4 mV
(lower than initial values) in November 2012. The initial increases in ORP are indicative of the oxidant’s
effect on groundwater.

Dissolved iron and manganese were analyzed to confirm the presence of an oxidative environment post-
injection, which would tend to decrease dissolved iron and manganese. As shown in Table 5, this is what
was observed; iron and manganese concentrations declined at the injection wells (MW-02, MW-03, MW-04,
and MW-07) following the ISCO injection, indicative of the desired oxidative conditions. Several wells also
showed increases of these metals toward the end of the study, indicating a return to normal geochemical
conditions.

3.2 COC Concentration Trends

Based on the baseline groundwater monitoring event, benzene and naphthalene were identified as the key
COCs (Figure 7). 1,2-dichloroethane, 1,2-dichloropropane, bis(2-ethyhexyl)phthalate, and 2-
methylnapthalene were either not detected or were detected at concentrations below the Pilot Study PRGs
during baseline sampling and all subsequent monitoring events.

Benzene was detected above the Pilot Study PRG (Figures 7, 12, and 13) at only one monitoring well (MW-
07) following the injection. Although the concentration demonstrate a decrease from 14 micrograms per
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IN-SITU REMEDIATION PILOT STUDY REPORT AREA OF CONCERN | (AOC 1)

liter (ug/L) during baseline sampling to 0.82 ug/L during November 2012 sampling, the change in
concentration may be due to natural degradation as well as ISCO influence. Benzene concentrations have
decreased steadily since the baseline sampling event, with no evidence of rebound in the 2012 sampling
events.

Like benzene, naphthalene (Figures 7, 14, and 15) was detected above the Pilot Study PRG in only one
monitoring well (MW-07) following the injection. Also like benzene, naphthalene concentrations in MW-07
decreased to be below the Pilot Study PRG and showed no evidence of rebound.

As stated in Section 1.1, the objectives of the Pilot Study implemented at AOC | were to: (1) determine if the
groundwater Pilot Study technologies could reduce COC concentrations to acceptable levels and (2)
determine if the Pilot Study technologies could reduce the groundwater cleanup timeframe (relative to that
predicted by natural attenuation alone). The associated project quality objective (PQO), as documented in
Worksheet 11 of the Pilot Study SAP (CH2M HILL, 2010a), was to collect data sufficient for determining
whether unacceptable risk associated with potential potable groundwater use at the site was mitigated (i.e.,
all COC concentrations below Pilot Study PRGs) and, therefore, no further action was warranted.

As noted previously, the concentrations of all groundwater COCs in all wells (except benzene and
naphthalene in well MWO07) had declined to below Pilot Study PRGs before the Pilot Study baseline sampling
(i.e., between 2004 and 2010). For MWO07, Table 6 summarizes the percent reduction of benzene and
naphthalene in monitoring well MW-07 prior to and during the Pilot Study implementation. The table also
includes 2-methylnaphthalene because it helps demonstrate the potential affect on COC concentration
decline by natural processes and the Pilot Study technologies. As shown in the table, the concentrations of
these three COCs declined between 74 percent and 79 percent over the 5 % years prior to the Pilot Study
(i.e., under the influence of natural attenuation processes alone). During the 2 %-year Pilot Study, the same
COCs declined by about 95 percent.

In addition to the above, natural attenuation modeling (see Attachment C of the Pilot Study SAP [CH2M
HILL, 2010a]) indicated it would take approximately 7 years for benzene and 14 years for naphthalene to
decline from levels measured at AOC | in 2008 to the Pilot Study PRGs under the influence of natural
attenuation processes alone. As shown in Figures 12 and 14, the Pilot Study PRGs for both of these two
COCs were achieved in about 4 years (i.e., 2008 to 2012).

The information above indicates the decreases in COC concentrations were attributable to both natural
processes and Pilot Study technologies, with the Pilot Study technologies likely accelerating the decline to
below the PRGs. Regardless of the relative contribution of natural processes and Pilot Study technologies,
the monitoring conducted before and during the Pilot Study indicated all COCs at the site declined to below
the PRGs without rebound.

3.3 Residual Human Health Risk

Although the COC concentrations decreased to below Pilot Study PRGs (in most cases before the pilot study
was initiated), human health risk calculations were performed using the most recent COC concentrations
(i.e., from May and November 2012) to ensure residual COC concentrations do not pose an unacceptable
risk under an unrestricted use scenario. As shown in Table 5, only three of the six COCs were detected in
2012. Based on maximum detected concentrations in 2012 and comparison to the USEPA Regional
Screening Levels for tap water (November 2012), the total excess lifetime cancer risk (ELCR) is 3x10™ and the
maximum target organ-specific hazard index (HI) is 0.5 (Table 7). Both the ELCR and HI are within USEPA-
acceptable risk levels.
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SECTION 4

Conclusions and Path Forward

In summary, the conclusions for the In-situ Pilot Study are as follows:

The groundwater Pilot Study technologies (potentially coupled with natural processes) achieved the
Pilot Study goals by reducing the groundwater COC concentrations to acceptable levels within 26-
months (from March 2010 to May 2012), a rate faster than predicted by natural attenuation alone.

The Pilot Study results are applicable to the site as a whole since the area of contamination was small
enough to apply the Pilot Study site-wide.

Only monitoring well MW-07 showed COC exceedances at the start of the Pilot Study, and only for two
COCs: benzene and naphthalene.

— Benzene concentrations decreased from 59.3 ug/L in September 2004 to 0.82 pug/L in November
2012 (from 14 ug/L to 0.82 ug/L during the Pilot Study). Benzene concentrations declined naturally
by 76 percent prior to the Pilot Study and by 94 percent following the ISCO injection and EISB
application; overall concentrations declined by 99 percent. Benzene fell below its PRG of 5 pg/L
between November 2011 and May 2012 and no rebound was observed.

— Naphthalene concentrations decreased from 96 ug/L in January 2006 to being undetected in
November 2012(from 21 ug/L to non-detect during the Pilot Study). Naphthalene concentrations
declined naturally by 74 percent prior to the Pilot Study and by 95 percent following the ISCO
injection and EISB application; overall concentrations declined by 99 percent. Naphthalene fell
below its PRG of 6.1 ug/L between November 2011 and May 2012 and no rebound was observed.

1,2-Dichloroethane concentrations decreased from 1.6 pg/L (January 2006) to below detection (July
2008). 1,2-Dichloroethane has not been detected since 2006.

1,2-Dichloropropane concentrations decreased from 0.33ug/L (September 2004) to below detection
(January 2006). 1,2-Dichloropropane has not been detected since 2004.

2-Methylnaphthalene concentrations decreased from 110 ug/L (January 2006) to 1.1 pg/L (November
2012). 2-Methylnaphthalene concentrations fell below the PRG of 27 ug/L between January 2006 and
July 2008, prior to the start of the pilot test.

Bis(2-Ethylhexyl)phthalate concentrations decreased from 9.6 ug/L (September 2004) to below
detection (May 2012). Bis(2-Ethylhexyl)phthalate concentrations fell below the PRG of 6 ug/L between
September 2004 and July 2008, prior to the start of the pilot test.

Before implementing the Pilot Study, groundwater COC concentrations were trending down due to natural
attenuation and a likely overall decrease in residual adsorbed COC mass in the fine-grained matrix.
Implementing ISCO and EISB likely accelerated the rate of mass dissolved concentration decreases, and no
rebound has been observed. In addition, residual risk under a potable use scenario is acceptable because
the ELCR and HI based on the current concentrations of all COCs are within USEPA-acceptable risk levels.

Because there are no soil COCs, because the Pilot Study PRGs were achieved site-wide and no rebound was
observed, and because residual risks are within acceptable levels under a potable use scenario, no further
action is warranted for AOC I. A no further action proposed plan and record of decision will be prepared for
AOC | based on information presented in the Rl and this Pilot Study report.
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TABLE 1
Pilot Study Approach

AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment

Vieques, Puerto Rico

Date

Specific Activity

Comments

March 18-22, 2010

March 27-31, 2010

August 24-27, 2010

November 1-4, 2010

November 4, 2010

July 27, 2011

November 9-10, 2011

May 22-23, 2012

November 27-28, 2012

Baseline Groundwater Sampling Event

ISCO Injection Event

Measured persulfate concentrations in wells

First Performance Groundwater Sampling Event

EISB (ORC sock placement)

ORC sock removal

Second Performance Groundwater Sampling Event

Third Performance Groundwater Sampling Event

Fourth Performance Groundwater Sampling Event

Purged and sampled 5 monitoring wells (MW-02, MW-03, MW-04, MW-05, and MW-07).

Injected 835 pounds of sodium persulfate with 800 Ibs of sodium hydroxide (total of approximately
2,033 gallons) across four existing monitoring wells (MW-02, MW-03, MW-04, and MW-07).

Performed in preparation for sampling in accordance with SAP. Residual sodium persulfate was
detected in some wells; worked with EPA/EQB between September and October 2010 to modify the
sampling approach to account for residual persulfate (use of ascorbic acid as preservative).

Collected site-wide water-level measurements. Purged and sampled 5 monitoring wells (MW-02,
MW-03, MW-04, MW-05, and MW-07).

Installed 2-inch diameter ORC socks in the screen zone of monitoring wells MW-02, MW-03, MW-04,
MW-05, and MW-07.

ORC sock removal from monitoring wells MW-02, MW-03, MW-04, MW-05 and MW-07.

Collected site-wide water-level measurements. Purged and sampled 5 monitoring wells (MW-02,
MW-03, MW-04, MW-05, and MW-07).

Collected site-wide water-level measurements. Purged and sampled 3 monitoring wells (MW-04,
MW:-05, and MW-07).

Collected site-wide water-level measurements. Purged and sampled 3 monitoring wells (MW-04,
MW-05, and MW-07).
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TABLE 2

Groundwater Elevations

AOC | In-Situ remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Top of September 22, 2004 January 10, 2006 March 17, 2006 March 15, 2010 November 1, 2010 November 9, 2011 May 22, 2012 November 27, 2012
Casing Screen Interval | Depth to Depth to Depth to Depth to Depth to Depth to Depth to Groundwater Depth to | Groundwater
Monitoring Elevation Depth Water | Groundwater Elev.| Water [Groundwater Elev.| Water |Groundwater Elev.| Water [Groundwater Elev.| Water |Groundwater Elev.| Water [Groundwater Elev. Water Elev. Water Elev.
Well ID (ft amsl) (ft amsl) (ft BTOC) (ft amsl) (ft BTOC) (ft amsl) (ft BTOC) (ft amsl) (ft BTOC) (ft amsl) (ft BTOC) (ft amsl) (ft BTOC) (ft amsl) (ft BTOC) (ft amsl) (ft BTOC) (ft amsl)
MW-01 35.27 0.451t0-9.55 17.68 17.59 17.57 17.70 22.18 13.09 24.93 10.34 20.82 14.45 16.46 18.81 18.32 16.95 25.50 9.77
MW-02 34.54 -0.36 to -10.36 17.28 17.26 16.97 17.57 21.44 13.10 24.20 10.34 20.08 14.46 15.80 18.74 17.65 16.89 24.78 9.76
MW-03 34.77 5.58 to -4.42 17.54 17.23 17.23 17.54 21.75 13.02 24.35 10.42 20.45 14.32 16.10 18.67 17.90 16.87 25.02 9.75
MW-04 34.96 2.81t0-7.19 17.95 17.01 17.53 17.43 22.14 12.82 24.62 10.34 20.60 14.36 16.35 18.61 18.14 16.82 25.19 9.77
MW-05 34.82 0.22t0-9.78 18.26 16.56 17.84 16.98 22.26 12.56 24.21 10.61 20.65 14.17 16.57 18.25 18.09 16.73 24.96 9.86
MW-06 34.75 -0.25t0 -10.25 25.04 9.71 20.65 14.10 25.04 9.71 24.65 10.10 22.14 12.61 19.33 15.42 19.96 14.79 26.25 8.50
MW-07 35.16 -0.27 to -10.27 18.14 17.02 17.73 17.43 22.14 13.02 24.85 10.31 20.85 14.31 16.64 18.52 18.28 16.88 25.33 9.83
MW-08 33.81 0.81t0-9.19 NI NI 19.69 14.12 24.01 9.80 23.55 10.26 21.24 12.57 18.36 15.45 19.00 14.81 25.26 8.55
MW-09 35.1 0.10t0 -9.90 NI NI 18.55 16.55 23.39 11.71 23.61 11.49 21.31 13.79 17.53 17.57 18.68 16.42 25.11 9.99
Notes:

ft BTOC = feet below top of casing
ft amsl = feet above mean sea level

NI- Not yet installed

MWs-02, 03, 04, and 07 had ISCO applied in them March 27-31, 2010. The previously mentioned wells and MW-05 received EISB treatment November 4, 2010 to July 27, 2011.
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TABLE 3
Stablized Field Parameters

AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment

Vieques, Puerto Rico

Monitoring Well MW-02 MW-03 MW-04 MW-05 MW-07
Field Parameter Date| 3/18/2010 11/3/2010 | 11/10/2011 | 3/19/2010 | 11/4/2010 | 11/9/2011 | 3/19/2010 | 11/2/2010 |11/10/2011| 5/23/2012 | 11/28/2012 | 3/18/2010 | 11/2/2010 | 11/8/2011 | 11/9/2011 | 5/22/2012 | 11/28/2012 | 3/22/2010 | 11/4/2010 | 11/9/2011 | 5/23/2012 | 11/29/2012
Temperature (°C) 29.72 29.34 28.50 29.68 29.35 28.40 29.82 29.44 29.20 29.04 29.00 29.56 29.24 28.90 27.60 29.87 28.60 28.93 29.80 28.00 29.40 29.10
Specific Conductance (mS/cm) 1.099 1.620 1.084 1.275 1.779 1.161 1.289 1.843 1.393 1.489 1.420 1.431 1.358 1.348 1.258 1.311 1.040 1.374 9.861 8.230 4.796 3.700
Dissolved Oxygen (mg/L) 0.13 6.59 2.20 0.26 0.37 0.31 0.17 0.28 1.08 2.30 0.27 0.28 0.21 1.05 0.55 0.23 0.44 0.51 0.35 11.15 5.44 2.01
Oxidation-Reduction Potential (mV) 113.0 1721 25.4 -49.4 -8.7 -163.7 30.8 106.9 -85.1 -116.3 -232.8 -7.0 12.5 52.9 -4.0 45.6 -100.1 -70.6 89.9 48.6 -41.7 -42.4
pH 6.69 6.60 6.96 6.76 7.28 6.90 6.77 6.86 7.07 6.96 6.54 6.74 6.73 6.69 6.71 7.01 6.36 6.72 7.38 12.26 11.12 10.00
Turbidity (NTU) 2.02 111 6.31 10.2 7.87 10.08 6.09 11.9 115 1.37 2.0 3.49 4.16 23.8 19.2 4.43 3.0 10.9 4.32 22.7 19.6 11.1

Notes:

°C - degrees centigrade

mS/cm - millisiemens per centimeter
mgl/L - milligrams per liter

mV - millivolts

NTU - Nephelometric Turbidity Unit

NM - not measured

MWs-02, 03, 04, and 07 had ISCO applied in them March 27-31, 2010. These wells and MW-05 received EISB treatment November 4, 2010 to July 27, 2011.
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TABLE 4

Persulfate Concentration

AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment

Vieques, Puerto Rico

Persulfate Concentration (PPM)

Monitoring
Well ID March 18-22, 2010 | August 24-27, 2010 | November 1-4, 2010 | Novmeber 9-10, 2011 | May 22-23, 2012 | November 28-29, 2012
MW-01 nm 0 nm nm nm nm
MW-02 0 14 14 0.7 nm nm
MW-03 0 2.1 0-0.7 0 nm nm
MW-04 0 1.4 0-0.7 0.7 0 0
MW-05 0 0 0 0 0 0
MW-07 0 105 14-21 1.4 1.4 0
MW-08 nm 0 nm nm nm nm
MW-09 nm 0 nm nm nm nm

nm- Not measured

Notes:

MWs-02, 03, 04, and 07 had ISCO applied in them March 27-31, 2010. These wells and MW-05 received EISB treatment November 4, 2010 to July 27, 2011.
Persulfate monitoring was conducted in accordance with the SAP (CH2M HILL, 2010a).
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TABLE 5

Analytical Results for COCs, Dissolved Iron
and Manganese, and Select Wet Chemistry
Parameters for AOC |

AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID MWO01 MW02

Sample ID GW PRGs NDAIGWO01-R01 | WAI-GWO01-06A | WAI-GWO01P-06A | VWAI-MW01-08C | NDAIFDO1P-R01 [ NDAIGW02-R01 [ VWAI-MW02-08C VWAI-MW02-0310 | VWAI-MWO02-1110 | VWAI-MW02-1110A | VWAI-MW02-1110H | VWAI-MWO02-1111
Sample Date 09/23/04 01/10/06 01/10/06 07/23/08 09/21/04 09/21/04 07/24/08 03/18/10 11/03/10 11/03/10 11/03/10 11/10/11
Preservative Method HCI HCI HCI HCI HCI HCI HCI HCI Unpreserved Ascorbic Acid HCI HCI
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 3.8 05U 05U 05U 05U 05U 05U 05U 5U 05U 05U 05U 05U
1,2-Dichloropropane 5 05U 05U 05U 05U 05U 05U 05U 5U 1U 1U 1U 1U
Benzene 5 05U 05U 05U 05U 05U 05U 05U 5U 05U 05U 05U 05U
Semivolatile Organic Compounds (UG/L)

2-Methylnaphthalene 27 5 UJ 5U 5U 0.093 U 52U 52U 01U 1U 1U NA NA 2U
bis(2-Ethylhexyl)phthalate 6 10 UJ 5U 5U 47U 104 U 104 U 5U 5U 5U NA NA 2U
Naphthalene 6.1 5 UJ 5U 5U 0.093 U 52U 52U 01U 1U 1U NA NA 2U
Dissolved Metals (UG/L)

Iron, Dissolved - 83.3J 100 U 100 U 100 U 33.41J 32517 100 U 200 U 100 U NA NA 50 U
Manganese, Dissolved - 37.9 109 J 11517 4 R 865 859 1,050 R 1,500 70.7 J NA NA 155 J
Wet Chemistry (MG/L)

Nitrate - NA 0.66 0.615 NA NA NA NA 0.74 B 1B NA NA 3.9
Persulfate (field test kit) - NA NA NA NA NA NA NA 0 14 14 14 0.7
Sulfate - NA 22.2 22.4 NA NA NA NA 82 B 90 NA NA 59
Total organic carbon (TOC) - NA 2.74 ] 8.58 NA NA NA NA 3.6J 4.4) NA NA 54J

Notes:
Bold indicates detections

|Bo|ded shading indicates detected exceedance.

*0-0.7 indicates an estimated value of persulfate that
was less than 0.7 ma/L .

NA - Not analyzed

B - Analyte also detected in an associated method
blank (unvalidated data).

J - Estimated (validated data).

J - Below reporting limit (unvalidated data).

R - Unreliable Result

U — Nondetect or not detected at significantly greater
than that in an associated blank.

UJ - Nondetect. Estimated reporting limit.

MGI/L - Milligrams per liter

UGIL - Micrograms per liter
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TABLE 5

Analytical Results for COCs, Dissolved Iron
and Manganese, and Select Wet Chemistry
Parameters for AOC |

AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID MW03

Sample ID NDAIGW03-R01 | VWAI-MW03-08C | VWAI-MW03-0310 | VWAI-MWO03P-0310 | VWAI-MWO03-1110 | VWAI-MWO03-1110A | VWAI-MW03-1110H | VWAI-MWO03-1111
Sample Date 09/21/04 07/24/08 03/19/10 03/19/10 11/04/10 11/04/10 11/04/10 11/09/11
Preservative Method HCI HCI HCI HCI Unpreserved Ascorbic Acid HCI HCI
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 05U 05U 5U 5U 05U 05U 05U 05U
1,2-Dichloropropane 05U 05U 5U 5U 1U 1U 1U 1U
Benzene 0.62 0.14J 5U 5U 05U 05U 05U 05U
Semivolatile Organic Compounds (UG/L)

2-Methylnaphthalene 5U 1.3 1U 1U 1U NA NA 2U
bis(2-Ethylhexyl)phthalate 10U 5U 5U 5U 5U NA NA 2 U
Naphthalene 5U 0.71J 1U 1U 1U NA NA 2U
Dissolved Metals (UG/L)

Iron, Dissolved 99.8 J 321 578 NA 100 U NA NA 113
Manganese, Dissolved 1,290 1,450 R 1,850 NA 589 J NA NA 1,350 J
Wet Chemistry (MGI/L)

Nitrate NA NA 0.023 BJ NA 0.042 U NA NA 0.042 U
Persulfate (field test kit) NA NA 0 0 0-0.7 0-0.7* 0-0.7 0
Sulfate NA NA 59 B NA 200 NA NA 42
Total organic carbon (TOC) NA NA 45 ] NA 6.6 J NA NA 6 J

Notes:
Bold indicates detections

|Bo|ded shading indicates detected exceedance.

*0-0.7 indicates an estimated value of persulfate that
was less than 0.7 ma/L .

NA - Not analyzed

B - Analyte also detected in an associated method
blank (unvalidated data).

J - Estimated (validated data).

J - Below reporting limit (unvalidated data).

R - Unreliable Result

U — Nondetect or not detected at significantly greater
than that in an associated blank.

UJ - Nondetect. Estimated reporting limit.

MGI/L - Milligrams per liter

UGIL - Micrograms per liter
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TABLE 5

Analytical Results for COCs, Dissolved Iron
and Manganese, and Select Wet Chemistry
Parameters for AOC |

AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID MWO04

Sample ID NDAIGW04-R01| WAI-GW04-06A | VWAI-MW04-08C | VWAI-MW04-0310 | VWAI-MWO04-1110 | VWAI-MWO04-1110A | VWAI-MWO04-1110H | VWAI-MW04-1111 | VWAI-MWO04-0512 | VWAI-MWO04-1112
Sample Date 09/23/04 01/10/06 07/23/08 03/19/10 11/02/10 11/02/10 11/02/10 11/10/11 05/23/12 11/28/12
Preservative Method HCI HCI HCI HCI Unpreserved Ascorbic Acid HCI HCI Ascorbic Acid Ascorbic Acid
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 05U 05U 05U 5U 05U 05U 05U 05U 05U 05U
1,2-Dichloropropane 05U 05U 05U 5U 1U 1U 1U 1U 1U 1U
Benzene 33.7 4.6 5 5U 43 4] 46 J 1.1J 261 221
Semivolatile Organic Compounds (UG/L)

2-Methylnaphthalene 41.4 3.81J 0.47 1U 1U NA NA 2U 2U 2U
bis(2-Ethylhexyl)phthalate 10U 5U 5U 5U 141 NA NA 2 U 2 U 2 U
Naphthalene 46.2 55 1.1 1U 1.4 NA NA 1.2 2.2 16J
Dissolved Metals (UG/L)

Iron, Dissolved 17 J 117 100 U 65.5 J 100 U NA NA 50 U 50 UJ 3431
Manganese, Dissolved 1,920 1,960 1,670 R 2,130 1,340 J NA NA 789 J 712 1,140 J
Wet Chemistry (MGI/L)

Nitrate NA 0.05 U 0.05 U 0.078 BJ 0.042 U NA NA 0.32 0.022 J 0.042 U
Persulfate (field test kit) NA NA NA 0 0-0.7* 0-0.7* 0-0.7 0.7 0 0
Sulfate NA 10.2 10.8 14 B 110 NA NA 100 71 75
Total organic carbon (TOC) NA 3.79J 231 B 10 U 7.1 NA NA 7513 56 J 4.9 J
Notes:

Bold indicates detections

|Bo|ded shading indicates detected exceedance.

*0-0.7 indicates an estimated value of persulfate that
was less than 0.7 ma/L .

NA - Not analyzed

B - Analyte also detected in an associated method
blank (unvalidated data).

J - Estimated (validated data).

J - Below reporting limit (unvalidated data).

R - Unreliable Result

U — Nondetect or not detected at significantly greater
than that in an associated blank.

UJ - Nondetect. Estimated reporting limit.

MGI/L - Milligrams per liter

UGIL - Micrograms per liter
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TABLE 5

Analytical Results for COCs, Dissolved Iron
and Manganese, and Select Wet Chemistry
Parameters for AOC |

AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID MWO05 MWO06

Sample ID NDAIGWO05-R01 | VWAI-MWO05-08C | VWAI-MWO05P-08C| VWAI-MW05-0310 | VWAI-MW05-1110 | VWAI-MWO05-1110A | VWAI-MWO05-1110H | VWAI-MWO05-1111 | VWAI-MWO05P-1111 | VWAI-MWO05B-1111 | VWAI-MWO05BP-1111 | VWAI-MW05-0512| VWAI-MW05-1112 | NDAIGWO06-R01 [ WAI-GWO06-06A | VWAI-MW06-08C
Sample Date 09/22/04 07/21/08 07/21/08 03/18/10 11/02/10 11/02/10 11/02/10 11/08/11 11/08/11 11/09/11 11/09/11 05/22/12 11/28/12 09/22/04 01/10/06 07/27/08
Preservative Method HCI HCI HCI HCI Unpreserved Ascorbic Acid HCI HCI HCI HCI HCI Ascorbic Acid Ascorbic Acid HCI HCI HCI
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 05U 05U 05U 5U 05U 05U 05U NA NA 05U 05U 05U 05U 05U 05U 05U
1,2-Dichloropropane 05U 05U 05U 5U 1U 1U 1U NA NA 1U 1U 1U 1U 05U 0.5 UJ 05U
Benzene 0.66 05U 05U 5U 05U 05U 05U NA NA 05U 05U 05U 05U 05U 05U 05U
Semivolatile Organic Compounds (UG/L)

2-Methylnaphthalene 9.5 75 54 3 20 NA NA 11 11 NA NA 11 11 5U 54U 01U
bis(2-Ethylhexyl)phthalate 9.6 J 5U 5U 141 5U NA NA 2U 2U NA NA 2UJ 2U 10 U 5.4 U 51U
Naphthalene 5U 0.331J 0.26J 1U 1.7 NA NA 2U 2U NA NA 1.31J 2U 5U 54U 01U
Dissolved Metals (UG/L)

Iron, Dissolved 77313 100 U 100 U 318 311 NA NA 54.2 ) NA NA NA 107 J 248 J 68.9 J 100 U 100 U
Manganese, Dissolved 1,090 1,050 R 1,310 R 1,300 1,300 J NA NA 1,280 J NA NA NA 1,230 J 1,450 J 44.9 1213 76 R
Wet Chemistry (MGI/L)

Nitrate NA 0.05 U 0.05 U 0.012 BJ 0.042 U NA NA 0.017 J NA NA NA 0.0094 J 0.042 U NA 1.86 NA
Persulfate (field test kit) NA NA NA 0 0 0 0 0 0 0 0 0 0 NA NA NA
Sulfate NA 5U 5U 0.18 BJ 0.19J NA NA 0.62 J NA NA NA 0.34J 1.7 U NA 52 NA
Total organic carbon (TOC) NA 6.27 6.19 851 7.3 NA NA 76J NA NA NA 7J 76J NA 9.87 NA

Notes:
Bold indicates detections

|Bo|ded shading indicates detected exceedance.

*0-0.7 indicates an estimated value of persulfate that
was less than 0.7 ma/L .

NA - Not analyzed

B - Analyte also detected in an associated method
blank (unvalidated data).

J - Estimated (validated data).

J - Below reporting limit (unvalidated data).

R - Unreliable Result

U — Nondetect or not detected at significantly greater
than that in an associated blank.

UJ - Nondetect. Estimated reporting limit.

MGI/L - Milligrams per liter

UGIL - Micrograms per liter
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TABLE 5

Analytical Results for COCs, Dissolved Iron
and Manganese, and Select Wet Chemistry
Parameters for AOC |

AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID MWO07

Sample ID NDAIGWO07-R01 | WAI-GWO07-06A | VWAI-MW(07-08C | VWAI-MW07-0310| VWAI-MW07-1110 | VWAI-MWO07-1110A | VWAI-MW07-1110H | VWAI-MW07P-1110 | VWAI-MWO07P-1110A | VWAI-MWO07-1111 | VWAI-MWO07-0512 [ VWAI-MWO07P-0512 | VWAI-MWO07-1112 | VWAI-MWO07P-1112
Sample Date 09/24/04 01/10/06 07/22/08 03/22/10 11/04/10 11/04/10 11/04/10 11/04/10 11/04/10 11/09/11 05/23/12 05/23/12 11/29/12 11/29/12
Preservative Method HCI HCI HCI HCI Unpreserved Ascorbic Acid HCI Unpreserved Ascorbic Acid HCI Ascorbic Acid AscorbicAcid AscorbicAcid Ascorbic Acid
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 05U 1.6 25U 5U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
1,2-Dichloropropane 0.331J 05U 25U 5U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Benzene 59.3 28 24 14 9.5 9.5 9.4 10 9.5 58 291 281 0.82J 0.5 UJ
Semivolatile Organic Compounds (UG/L)

2-Methylnaphthalene 82.1 110 221 17 7.7 NA NA 9.9 NA 7 3.4 33 2UJ 113
bis(2-Ethylhexyl)phthalate 10U 5U 427 5U 5U NA NA 5U NA 131 2 U 2 U 2 U 2 U
Naphthalene 81.4 96 34 ] 21 7.9 NA NA 10 NA 12 3.3 3.2 2U 2U
Dissolved Metals (UG/L)

Iron, Dissolved 188 J 1,470 1,030 1,510 51.11J NA NA NA NA 50 U 50 UJ NA 50 UJ NA
Manganese, Dissolved 1,240 1,760 1,680 R 1,700 222 NA NA NA NA 15 UJ 15 NA 15 UJ NA
Wet Chemistry (MGI/L)

Nitrate NA 0.05 U 0.05 U 0.02 BJ 0.042 U NA NA NA NA 0.014 J 0.042 U NA 0.074 J NA
Persulfate (field test kit) NA NA NA 0 14-21 14-21 14-21 14-21 14-21 1.4 1.4 1.4 0 0
Sulfate NA 2371 5U 0.56 BJ 4,500 NA NA NA NA 1,600 1,600 NA 1,400 J NA
Total organic carbon (TOC) NA 7.28 4.49 B 6J 21 NA NA NA NA 77 21 NA 22 NA

Notes:
Bold indicates detections

|Bo|ded shading indicates detected exceedance.

*0-0.7 indicates an estimated value of persulfate that
was less than 0.7 ma/L .

NA - Not analyzed

B - Analyte also detected in an associated method
blank (unvalidated data).

J - Estimated (validated data).

J - Below reporting limit (unvalidated data).

R - Unreliable Result

U — Nondetect or not detected at significantly greater
than that in an associated blank.

UJ - Nondetect. Estimated reporting limit.

MGI/L - Milligrams per liter

UGIL - Micrograms per liter
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TABLE 5

Analytical Results for COCs, Dissolved Iron
and Manganese, and Select Wet Chemistry
Parameters for AOC |

AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID MwW08 MW09

Sample ID WAI-GWO08-06A | VWAI-MWO08-08C | WAI-GW09-06A | VWAI-MW(09-08C
Sample Date 01/10/06 07/20/08 01/11/06 07/22/08
Preservative Method HCI HCI HCI HCI
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 05U 05U 05U 05U
1,2-Dichloropropane 05U 05U 05U 05U
Benzene 05U 05U 05U 05U
Semivolatile Organic Compounds (UG/L)

2-Methylnaphthalene 5U 0.1UJ 5U 0.095 U
bis(2-Ethylhexyl)phthalate 5 UJ 5U 5U 48 U
Naphthalene 5U 0.1UJ 5U 0.095 U
Dissolved Metals (UG/L)

Iron, Dissolved 241 100 U 100 U 100 U
Manganese, Dissolved 126 148 R 279 220 R
Wet Chemistry (MGI/L)

Nitrate 0.77 NA 0.05 U NA
Persulfate (field test kit) NA NA NA NA
Sulfate 17.8 NA 1.85J NA
Total organic carbon (TOC) 7.14 NA 8.1 NA

Notes:
Bold indicates detections

|Bo|ded shading indicates detected exceedance.

*0-0.7 indicates an estimated value of persulfate that
was less than 0.7 ma/L .

NA - Not analyzed

B - Analyte also detected in an associated method
blank (unvalidated data).

J - Estimated (validated data).

J - Below reporting limit (unvalidated data).

R - Unreliable Result

U — Nondetect or not detected at significantly greater
than that in an associated blank.

UJ - Nondetect. Estimated reporting limit.

MGI/L - Milligrams per liter

UGIL - Micrograms per liter
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TABLE 6

Pilot Study Data Evaluation at MW-07
AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment

Vieques, Puerto Rico

Prior to Pilot Study During Pilot Study Overall
September March Percent COC March | November Percent COC Septembe November Percent COC
Pilot Study 2004 2010 Reduction 2010 2012 Reduction® 2004 2012 Reduction®
COCs PRG (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Benzene 5 59.3 14 76% 14 0.8 94% 59.3 0.8 99%
2-Methylnaphthalene 27 82.1 17.0 79% 17.0 1.1 94% 82.1 1.1 99%
Naphthalene 6.1 81.4 21 74% 21 2U 95% 81.4 2U 99%

Notes:

® for non-detects, half the reporting limit was used in the percent COC reduction calculation
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TABLE 7

Human Health Risk Calculations, 2012 Sampling Events
AOC | In-Situ Remediation Pilot Test Report

Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

CAS ) Maximum ) Location of L.

Number Chemical Concentration Qual Units Maximum Data EPC Statistic ELCR HQ Target Organs
71-43-2 Benzene 2.9 ug/L VWAI-MWO07 5/23/2012 2.9 Max 7.40E-06 1.00E-01(Blood, Immune
91-57-6 2-Methylnaphthalene 11 ug/L VWAI-MWO05 11/28/2012 11 Max 4.00E-01|Lungs
91-20-3 Naphthalene 33 ug/L VWAI-MWO07 5/23/2012 33 Max 2.40E-05 5.00E-01|Decreased Body Weight

Total = 3.00E-05
Total Blood HI Across All Media = | 1.00E-01
Total Immune System HI Across All Media =| 1.00E-01
Total Lungs HI Across All Media =| 4.00E-01
Total Body Weight HI Across All Media=| 5.00E-01
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FIGURE 12
Benzene Concentration Over Time
AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico
ES030513103834TPA_F12-Benzene Concentration Over Time.ai cHZMH I LLQ
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U values are the limit of detection, actual concentration

is less than or equal to that value. FIGURE 13
Details of Benzene Concentration over Time
AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico
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FIGURE 14
Naphthalene Concentration over Time
AOC | In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico
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FIGURE 15

Details of Naphthalene Concentration over Time
AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico
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Appendix A
Performance Monitoring Data Field Forms




PROJECT NUMBER WELL NUMBER

|Were samples ﬁltered?@uo Field Test Kit Details:

‘ CH2MH[LL 392485 FLLFK VWAI-MW02
- :q
[FROJECT . In-STtu Remediation Pliot Study : : e LOGFON AOCA . A\
Weather: pmth CIO\-DU[ y 4 -&Z oF H ~9Z qc Sample Team: P Anira WLE i
_ . M. _Zambon
Total Depth: 45 ¥0 FT1.(BTOC) Measured
Depthto Water () 24 ilp FT.(BTOC) Measured Date and Time On Well:
Water Columnth): (=) 21 T 9 FT IN. Pump Start Date and Time:
Water Volume in Well GAL (3.141583"h(in)"(wellDIA/2)"2*0.004329' Pump Finish Date and Time:
Pump Depth: ng‘ FT{BTQC) Measured Date and Time Off Well:
Purge Device/Equip: SS Monsoon Pump Air Monitoring Readings:
Measuring Device/Equipmentl: Qil/Water Interface Probe Total Purge Volume: qrg\ G

Sample ID. __ VYNAE - MWOZ 0310
Sample Date/Time: _03-1& 10 0740

Field Dup: YE@ID: NI Parameters Colleced for; (FD)  M/A
FD Sample Date/Time: __ NI A (ns/imsD)  VOCs | Sy0Cs
MS!MSD:@NO Sample Appearance: ¢ i

1f YES, Which samples? Ficteren Menls

e e e e ————

e —— .
D

Depth 1o SpCond Do ORP Turbidity
Time P"?e:’;ﬂ" Water l::::_:';:; T::;';" (uSicm) s{':::;v E::: (mglL) W ﬁF:B 1 {mV) (NTU) Color | Odor | Comments
ga ) wihin 3% { win 10% win 10mv | whn 10%

a¥40 | ~0.50 [24.27]| 250 |290Z| ni1G |0 58 17 O |0 S3|6 73| 214 17 |3 ¢|:udngn¢it

0545 | ~1 .25 [24.27 256 [2323 Sl | 857 (3.5 [0 2|4y 72 1193.3 | 12]

0550 |~ j50 [2427| 250 |2930| )4l |0 9e|2.6 |0 20|, 11| (492 | 43.0

0555 | ~2.00 (21 27| 290 (1375 w81 (085 (20 |e1S [¢® [ 114 a4 | ¢lear

Mo | ~2¢ |z27] 290 |ms2| e [esS | as|o0g|ere|iss2|ii ¥

AES | M2:95 [427] 250 (275 uy [055] 2.Cl0iS[670] 4,2 |8 25
0310 | ~3.G |24.27] 2506 |29.59ii0K | 0.54]| 2.1 |0.jp| (e 70/ [35.] | LIS

o9s | v3 3 [2927] 280 |2 S| S [asv| 20 |ogs | w10]5299 |4.50

G20 | ~3 . | 2427] 250 [29.90| 0! (04122 (047 lbpd| L 23.43 63
0425 | ~4 0 [2428| 250 290619 [0.59].7 |63 lwps| #19 (240

0930 | ~4 5 [242¥| 250 [2977]4e99]| ¢.54 1S |02 (69| 1191 Q.79

o135 | *41S |242%| zsc |29.22/1059 | 0-SH| AE |03 60T | 113.C | 2.02

0946 | Snmypre |Coicecfon Bp?\jus. —

Wb | n \r\}r\f_@,: WY - 9 3\\ ory
[0 | d{m = U
=]
_.--//:‘ =

Signature: /%Z_/‘/\/ l Date: j/ @/Zﬁ




PROJECT NUMBER ELL NUMBER

‘ CH2ZMHILL
-

PROJECT | In-SNtu Remediation Pliot Study

SpCond Do ORP | Turbidity
Time P "ﬁ:?;}”" ::,:f::'::} ?:‘ﬁm:; T:,';’;" (uSicm) 3?;':":9 ga {mgit) wﬁ‘r"":” (mv) {(NTU) | Color/ Odor/ Comments
wiin 3% wiin 10% T win10mV | win 10%

\K\L

[
L

Signature: %‘7 P el i Date: D{/ / g’/f/)




PROJECT NUMBER ELL NUMBER
' 392485.FI.FK VWAI-MW02 SHEET 3 OF 3
CH2MHILL
-

PROJECT : In-Situ Remediation Pilot Study LOCATION - AOC- DATE:

SOP(s) used (refer to SOPs in back of this log)? =
Were all requirements of the SAP, Pls and above mentioned SOPU met? \/( I

Explanation of exceptions to SAP, Pl's and SOP(s) mm‘uding why, under what conditions, who authorized exception, anything
considered in the decision:

Ty QU pmditny K oJ0Ppim_ \Dun,
No e€(ph*™ il

—— —

Time [Description

Number Direction

/2 foums S | OB88 | (pcrvee dovle)  set ve ok AOC T

facing N |0§4Y | (preture doutote)  So} yp ok AOC T

| P

Signature: W Date:  &3-|¥- 10




[PROJECT NUMBER ELL NUMBER

0 CHZMHILL 392485.FI.FK VWAI-MWO03 SHEET 1 OF 3
-
PROJECT | In-Situ Remediation Pllot Study LOCATION : AOC-| DATE!
Weather: TaNHy clovou . hvsiio , L~ 83% p~ 737 Sample Team: D rakie ;&
M. ZAambond
Total Depth: \B_ FT.(BTOC) Measured r
LDepm to Water:  (-) a'-‘_& FT.(BTOC) sured q ‘r; Sﬂ R‘(ﬂ gte and Time On Well: 3 { lO 07'3.-3-
Water Column(h): (=) ‘Ll ,S Ei G Q' (ke ump Start Dale and Time: 3|4 [V D!&' 07
Water Volume in Well GAL (3.141593"h(in)*(wellDIA/2)"2°0.004329' Pump Finish Date and Time: \3 J v D]T t‘r
Pump Depth: FT.(BTOC) Measured Date and Time Off Well: -j ‘? U : 3
Purge Devicel/Equip: S8 Monsoon Pump Air Monitoring Readings: . 1
Measuring Device/Equipment: Qil/lWater Interface Probe Total Purge Volume: N GAL. J

Sample 1D: VNﬂJ— MwWai- 0.5l0 Parameters Colleced for. _ YOCs . SVOC.s , Fureseo fﬁ /Kn)

Sample Date/Time: _ & 3-{9 -10 D_OSJU S0y, NCy , TOC

Field DupO D: VWAT-MwWO3P -0310  Parameters Colleced for: (FD) Y OCS , SVOCS
FD Sample Date/Time: 3’ pl ’ W D&f C
IMS/IMSD:; YESYNO Sample Appearance; Cleaf coiotleLs

Were sampies filtered?(FESINO Field Test Kit Details: _DP'PM 'ﬂ O/F :\
| G = G

If YES, Which samples?  Fiorered Matalie

— — - —. ——— —
d 3 -
— —— -—

Depth to
Purged Vol. Water Flow Rate | Temp.,

(gals) () (mLUmin) {"c)

SpCond Do ORP Turbldity

(uSfem) 5"""“’ D: (marL) ;‘L S v (NTU) | Color/Odor I Comments
winas | PPY [ R La 0w WO | wanaamy | win 10%

\ARHES) G A0 D T 0. B[S T (U7 B TIOA AT (Clodly Thie |
0825 | ~o 10 [24%e| (70 |23.27] 1281 [ews | b ]G50 479]-379 [131
830 | ~¢.7S |24 190 |29 .4 12¥0] 03| 4 7| O30 &0 | -4 51| 78.)
0835 | ~1-.08 [NEY| 170 129474717 0.63|5.5|0.42|078|-5i.3 |50.C
opio | ~1 19 12469 190 |A62]|1275|0.u3] 38 [c-25] 18] -52 1|35
084S | ~ 190 [24-U98] ;90 |29.7d 1275|0wu3 |41 |0 31| .78]-52.5 |205.60 (_lm
0gs0 | v2.00|2469 190 |29 b} 123063 | 4 3|033677 |-52.9| &
0355 | ~2.40 |24 9 190 129791274903 | 3.3| 0.5 b77|-512 [ 14.9
0900 | ~2.7S | 2% 190 292211274 |0 ¢3| 3.4 [05| L 1|-50.0| 114
0905 | _~3.00 |244A] 199 [29.08 1215063 Hm'da'rw‘iiq 10,3

Time

O | Cellkdr  papl] NNATE - U3 a5 el R
T Ly [ Ol TYVUAF - M P 030D V. OV day 1

0123 E g YUMoy :
E:ﬁ.’u orol] 4 &%

 —

Fa 7
Signature: __, Date: ,1;/ l v



PROJECT NUMBER ELL NUMBER
392485.FI.FK VWAI-MWO03
Do ORP | Turbidity
Purged Vol. | Depth to | Flow Rat po H
s ur{:ilsju w:rer u:; (r:Emlan: {c) u‘;’m ey | w“mﬁ% wﬂ?m 01 wn:"','l:iw wf,i':'r::}:g Rl e/ Sommarts
% — ___-“_*_ﬁ__““--—-.._,‘_

'\\
N
//

vV

¥

//
f
//
74
//
A
4
/_/
Vi A
4 e

Y i
Signature: ;//( /ﬂ/- i W Date: ,J // ﬂ/ ) v



PROJECT NUMBER LL NUMBER
392485.FI.FK_ VWAI-MWO03

. CHZMHILL
-

PROJECT _ In-Situ Remediation Pllot Study

SOP(s) used (refer to SOPs in back of this log)?
Were all requirements of the SAP, Pls and above mentloned SOP(s) met? \}C.S

Explanation of exceptions to SAP, PI's and SOP(s) including why, under wbal‘,condmons who authorized exception, anything
considered in the decision:

AT LT0C \hrdonly  dxhe oAappin Y\ 7
X(‘Diﬂf\&s (, (18 My Ty
.

-...___________

Photo | Compass

Number| Direction Tims,[Deecaption

P

" e e

e

/’
i ;
4 /N
_L———r’J —

é/gg T 3




PROJECT NUMBER WELL NUMBER

392485 FI FK VWAI- MW04

0 CHZMHILL
e

[PROJECT . In-Situ Remediation Pilot Study “LOCATION . AOCA a DAT. I
Weather. __ghestly sunny 1~ 40 0“ bpeo %M\J_huMLD Sample Team: D. M’Aﬂ :
M Zasdoony

Total Depth: 4\ 8¢ FT.(BTOC) Measured
*Depth towater () 24 &3 FT.(BTOC) Measured 2 Date and Time On Well: J “ f! ” U 0%y Y
Water Column(h): (=) FT. IN. Pump Start Date and Time: o396 1000
Water Volume in Well GAL (3.141593*h(in)*(wellDIA/2)72*0.004329; Pump Finish Date and Time: a3li9li 0 I | Y
Pump Depth: .4 = 3 FT.(BTOC) Measured Date and Time Off Well: 03)s e 1135
Purge Device/Equip: SS Monsoon Pump Air Monitoring Readings: . 0.0 ﬂ,:u
Measunng Device/Equipment: OillWater Interface Probe Total Purge Volume: GAL.

I — — AELEINFORMATION - T s
Sample ID: Vi AT - W04 - C3i¢ Paramelers Colleced for:_¥0Cs  SYOCs, filtlierg (fe \-Mﬂ\

Sample Date/Time: _ 03/14/4Q , 12§ SCy _NC 2. T0C

Field Dup: YE@D: L 14 Paramelers Colleced for: (FD) N &

FD Sample Date/Time: Wik
|MS/MSD, YES@ Sample Appearance:

Were samples ﬁltered?@»lo Field Test Kit Details: ‘ i !h “ ﬁ 55 hh e ‘n Z
IfYES, Which samples? __maatolds (FefMn))

= e e s e

Time pmt::f;“" D:b?::'a:o F{]r:rﬂ:::; T:::_‘;;" ?:;::1‘; s[a;::t';y g?l (rnog?L) wﬁl:\‘;. 1 :::\rl':] TI::IhTﬁ'jw Color [ Odor { Comments
() wiin 3% wiin 10% whin 10mV | wiin 10%

5 | 030 | 2 Rp| 200 |2 14 |12 7] 06y |7 |05kt W] 4XE |35 | cpnpy
026 | ~05C (A 94| 200 [2%4F [1243 04| 4.2 |0.32 [.54] 449 |Iwe Y
(025 | ~1.00 |24y 74| 200 |79.54| (281 |04 | 38)0.30), 5y | 45.5 | 104
| 030 | ~).25 |24 74| 700 |29.02|(29) lowet | 3-7 [03B| 00| 403 | §)
036 | =150 [24M | 700 [2945| j290|0%4 | 2.8 |02 |4 82| 3%.§ [55.3
| Jo40 | ~2.00 [24.7| 200 2993|1259 |0-bY | 2.k |0-20 | B2| .& | 377
046 | ~2.00 [24749| 200 |29.-%| 1290 |0 |1 2.2 |00 |e.51 | 35.1 | 293
J05C | ~215 | 24.74| 200 [29.LS| 129C | 064 | 2.2 | 0.15 6. 35 | 23.3
(05S | ~2.50 | 2934 200 129.5% 11K |owt | V9 Joay |619)32.7 | /. 7] cleas coleriess

100 | 275 [1474| 200 | 2941 |2%9 |ouy | 2.1 |oaw]| 79| 35-3 | 12.8
005 | ~3.00 |2474| 200 |69 |255(06y|2Z.) |00 14679 3Y9-la | (0]
e | ~3.2%5 29740200 297! 120 lo.6M | 23 loak| 079 33.3( 2.8
s | ~3.50 |24.74] 200 |2979| 12¥4]0.64| 2.4 |0.1% 77| 31.10 | .17
(0 | *400 |24.74| 200 |1245%2| [289]|0su] 23 [017]637| 30-¥| .09

1125 Pig | coLee e X
'R &"ngt Ayay -
6T [ otnl [+ dRees

—

[roeetih j/b‘_’,--‘
L .
Signatur24 /71 ML/ / 3 Date: ':)// J fj{ f 0

mxlkgwn &




PROJECT NUMBER ELL NUNBER
o VWAI-MW04 ey
CH2MHILL b iLalin bkl S : o e,
-
Vol. : SpCond Do ORP Turbldity
Tne FU:!;:‘:”N \2:::?{:} Fl:::f:li.r:]e T:'T:I;‘ i:f;gm Sta;;l;y f;; wﬂg‘:;:;s wfupwlgt wﬂE\n:‘;L 7 wf(:'f‘léj% Color | Odor | Comments
£
- ﬁl——_ | .
F— |
]
*-...\‘H-
\\
N
/
=g
I B
//
/ ,/
4
Z 5
-
P /
4
/ /
//
t
C ™
e ——— I i =

T




PROJECT NUMBER
392485.FL.FK

ELL NUMBER
VWAI-MW04

Were all requirements of the SAP, Pls and above mentioned SOP(s) met? \’ {S
o s

Explanation of exceptions to SAP, Pl's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision :

QI 4 QU (S ATOC 1mmibiahdy s s¥he 0ROPYY Dunp
No LxX(eas <1l »\c\\), Ll M

fi—

Photo ' Compass
Number| Direction

P
/

Time |Description

/
// s P
/ — — T
e [

i il ITIE
/4




PROJECT NUMBER ELL NUMBER

‘ VWAI-MW05 SHEET 1 OF 3
CH2ZMHILL oS S = ]
-

e ™

LOCATION : AOCH

PROJECT | In-Situ Remediation Pilot Study

Weather: __pR(ily_ploupy, L ~f2°r . G 7 Sample Team: __ D WwtALLE

= M. Zambon:
Total Depth: MY, FT.(BTOC) Measured !
Depth lo Water:  (-) a\\ + 5 FT.(BETOC) Measured w Date and Time On Well. Jz ’ P ! 1” 10.'! SI’
Water Column(h): (=) 20.2 i FT. IN. Pump Start Date and Time: o ib{[ g 0 "fj _
Water Volume in Well GAL (3,141593*h(in)*(wellDIA/2)A2*0.004329 Pump Finish Dale and Time: o3)ikhe 1240
Pump Depth: 32.50 FT.(BTOC) Measured Date and Time Off Well eshgfo iz
Purge Device/Equip: SS Monsoon Pump Air Monitoring Readings: © Oppr——
Measuring Device/Equipment: QilWater Interface Probe Total Purge Volume: Nd7 ; AL. g

SamplelD: VWAL - Mw(C5-0310 Parameters Colleded for: Vol it, i traal

Sample Date/Time: _ (3318 fic  §22C __svifads . TOC

Field Dup: YES(NO) ID: Parameters Colleced for: (FD)  pyA

FD Sample Date/Time: _N/A

[MsmsD: YES Sample Appearance:  __rleou, celor 189S

Were samples ﬁnereu?@mo Field Test Kit Details: {,iv_'ﬁ I"g.’_/ & (_9_ DF =]

If YES, Which samples? __ fiLtersd g mas

Depth to SpCond Do ORP | Turbidity
Time P""':‘I"‘;“" Water H“‘:‘Rr'; T:fg"" (uSlcm) s’"""m ':;J (marL) n"‘:” (mv) {(NTU) | Color/Odor/Comments
(8 - | || {mimin Vol whnaw | PP LORD f o Sote] AN OT ) win domV | wihn 10%

05 | o [QNSTLAS | VWithia J ' diawloga ¢ @m o |l Sbe
OO | g AW 1) | ALY AW o, 4 o actep ]
NOS | ~00S [2472| MY [serlmeslon|3 s| zade®l-iv 91 x| ot onovan waree
1o | ~o.jo | 24.%5| 150 |29.84][1423 )| o1 [15- ]| 111 |6d0 | -is C [ 45.]
105 | ~050 (2493150 |29 29| M2 0T |10t | 08| 77]-162 |35 3| b votirndenn pad
n20 | ~gsc [2918] 125 | 2938 129l o7 (9. | 0| 677|180 |25 S
s | ~e. 1S5 (2977 12S 290942900 [9) |09 676 <)2-9 | 1§\
nae | ~00 |2477( 125 12939| M28| 070 |7. 8 | eS9|aT0|-10.0 | 12.8
3% | Y 25 (24171125 2931|1430l |12 |esSleel -9.0 14219
(40 | -i-56 | 27|25 | 2938 jMz8 01 | 4.2 [0.48 | 10] =14 | e B
195 | “i79 | WA RS 2343 429) 0 V6.5 |099|6-e| 6§ | (D
[i50 | ~i 15 | 2477 1% [2952] ic|e M |57 |6.444e 15| —5.5| 419
[16S | - ~2,00 (2477|125 |29 %9 143i |0 71 |S.i |OW|p7S| -4 2 [4.05
j200 | ~2.00 |24.77] 125 |22.821 4 o n (4@ [230(0B]|-3.3 | 44
1205 | ~Zjp |2M71| 125 (2943 1430)py [ 40 030|615 -39 |4 0l
10 | ~2.50 | 477] j295 129991431 |01 [3Z [0 | ™| - 2.7
215 | ~135 124937 125 [29s6] m3ilen | 31lo2k|G 1 -7.0 | 341
i22¢ | Beeun | ccecking  |Gw IAMPLY i

< 74
DUy - _

] = m
Signature; L -y W Date:  O3-15~ K]

Lt




PROJECT NUMBER WELL NUMBER

392485.FI.FK ___VWAI-MW05

. CHZMHILL
-

SpCond Do ORP Turbidity
Purged Vol. | Depthto | Flow Rate | Temp,, Salinlty Do pH
Time (uSicm) | {mgiL) (mV) (NTU) Color / Odor / Commenls
(gals) Water (R) | (mUmin) | - °C) | Lange [ 7P | A i Sos| YN0 | in somy | whn 10%
____=—-—d:'_ — T

/
7

Ty

“h\-‘-

y.
/

Signature: /ﬂ\/ ,/” P Date: 3/ ﬂ / / O
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PROJECT NUMBER WELL NUMBER

. 392485.FI.FK VWAI-MWO05 SHEET 3 OF 3
CH2MHILL
E

PROJECT - In-Situ Remediation Pliot Study LOCATION : AOC- DATE:

SOP(s) used (refer to SOPs in back of this log)? =

Were all requirements of the SAP, Pls and above mentioned SOP(s) met? A[(S
T

Explanation of exceptions to SAP, Pl's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision :

DTU ANV | mf, -\\\‘i éﬂhr ‘ﬂfoﬁ- np

JnsXhiimt gl il (an qeladl Y .L\id(nu*m £ o)
_¥J"1ﬁ" 31(,\115. C"\i"m‘ Dl'tmﬁ‘-.:a Ness - ;1("‘ Ham Sf\'\\ﬂ_'-"ug
oM o TSR Ty Sl b oicep b T ' b
— _———f*-___l_' e —

Photo ! Compass

Number Direction
ST |

Time |Description

I




‘ CH2MHILL
-

IPROJECT NUMBER NUMBER

392485.FI.FK VWAI-MWO07 SHEET 1 OF 3

GROUNDWATER SAMPLING DATA SHEET

[FROJECT Tn-Situ Remediation Pllot Study LOCATION - AOC- DATE..JM
Weather: hormo?  neh L~ .YO’F H—92 *® Sample Team: _ D Wimitpyif
Moty Stnay M. Zart o oni
Total Depth: ‘jﬁ 2C FT.(BTOC) Measured Ay
Depth o Water: () 35 QY FT.(BTOC) Measured & Date and Time On Well N[0 VA5
Water Column(h): (=) ‘20 4l{p FT (2 IN. Pump Start Date and Time: %_’/B;/lﬂ a1+
Water Volume in Well GAL (3.141593"h(in)*(w ellDIA/2)*20.004329 ' Pump Finish Date and Time: 03| 2.1{10 ‘. ‘JH b ;
‘Pump Depth: Q Q FT.(BTOC) Measured Date and Time Off Well: n}! 11 l [o] ‘1
Purge Device/Equip: SS Monsoon Pump Air Monitoring Readings: Q.oppm
Measuring Dev ice/Equipment: Qil/Water Interface P robe Total Purge Volume; N l '-TI‘GAL.
== p—
SAMPLE INFORMATION :
Sample I1D: Ve T - MWOT 03 nd " Parameters Col!eceé for. NOCS Svols F!LT MQJ.‘;. mj!g
Sample Date/Time: 03‘!1‘;0 alse sulfako , J0C
Field Dup: YED: A Parameters Colleced for: (FO)  NIA
FD Sample Date/Time ol L

ImMsmso: YES@

Were samples filt ered
I YES, Which samples?

Sample Appearance: 0 oK, coloriess

Field Test Kit Details: & !h’lb’ L PHKQ[&%N C_OF =|

Mautols (FefMa)

ciGbD:'j w&ld,;

= 0w L fnaeny

FIELD PARAMETERS
0156 O  [Rs4[]0 > )<
050 I~ 0.10 [25.45] 0 |20,.97| 1378 |0-ef |28-2 |7.25|L 17 |-37. b | NIM T net enogh w
080G [0 10 |254)| 10 |27.05]|)380 |owq [22.8 | 1§l (. TL| -1 0O | 310
081 | ~01G 25306 So |27 20|13¥4]o i | 18| (Blu ¥ | -(£S z_fx_‘mm vp flew o) K
ok | ~06 2988 150|219 130 (o |11 .sﬂ],.n ~Ud 7129 | furo sownfloucke
rg2t |~ o0.20 (28 51| Yo |27 M| 138 |0 [14.S[ 1T 0 7i |73 0 | )IF
L | ~o02s Reys| 30 |2795]I138S.wT D3y Loyl 1] -Te 27
Cws) ~060 |7s40| 90 2812 565(068 |27 099|170 |85 ]
3 ~01S |2538| TO [28.2] 15%S| 00f [ 124|096 le 1 [-25. 21 w39
ggi [ ~100 (3] B |8 W[ zgdleng]| 1T | M |7 | =77, [67.4
0fdu | ~log [253] 75 [0 | 1383|068 12 |09 bp| -89 |s02
085l | 1.0 |BH| 15 2815 vrolod| nolegr|lei|-71]300
0550 | ~1.28 1253S| 7% (2828 1350 [ge9 | O |0.Xe| b |- 777 |207)
o901 | ~1.2% 12634 1S | 2kwy 381 |ovF |1 Tjodife12|-7%7 |20.0
6900 | ~1.25 | 2639 75 [78.53 1axllo | oo §4|6.13|~ 79 4142.5
A | 2SS |53y 75 | B.wd 1380|o-¢ [ pS |0l |bT2]~733 | fisi
e | ~i35 || 15 |8 @19|evl|qs B |4 72]-157] 199
0i2) | ~140 |53 15 | 28wl 131 ew¥] 79 (00l 12 -1 3] 57
o920 | “180 |53 | 5 |2843]i377|0uE |1k |0 SK|1 12 "2 | 3.0
093 |~ |Lywo |2% 325 |78.70| 1375 0 K| 40 0-‘1%,-'72 ~15.81932 | tunwnFlag
93 | v 7S [ 2520 18 128000 1375] 0.6¥] 6.5 |0.50|w 74~71% (24

Signature: @’&’Vw?* Dale: #3-22-\0




PROJECT NUMBER LL NUMBER
‘ 392485.FI.FK VWAI-MWO07 SHEET 2 ©OF 3
CH2MHILL =
- GROUNDWATER SAMPLING DATA SHEET
PROJECT : In-Situ Remediation Pilot Study LOCATION : AOC-i DATE:
FIELD PARAMETERS
ol. G W Rts g SpCond & Do ORP Turbidity
e | (W i | 2| S g | 0 |19 o | | T | eort oo Comments
15 12889371 owk |6 ?|essl672] - {12

o ~1 75 |2540

IS b.721-70 L | 10.Q

094l | ~1.85 23537 1S [2893] 137y 2§ |b.ta
0950 | Betin |SAMPL € ceidlect o .
//
i
7l
A
&
i
i
/]
P
) raf
P
/]
.C.
B
L
N

Signalure: m A)?ij Date: o3 -2z-10
=




[PROJECT NUMBER LL NUMBER
‘ 392485.FI.FK VWAI-MWO07 SHEET 3 OF 3
CH2MHILL _ _
-— GROUNDWATER SAMPLING DATA SHEET
OJECT - In-Situ Remediation Pliol Study LOCATION : AOC-| mﬁ%ﬂ*
NOTES (CONTINUED) -
SOP(s) used (refer to SOPs In back of this log)?

Were all requirements of the SAP, Pls and above mentioned SOP(s) met?
£

Explanation of exceptions to SAP, Pl's and SOP(s) including why, under what con ditions, who authorized exception, anything
considered In the decision :

VI " W0 ATO0 impd Bl '{X\"’* o RPPA Vum
Ofosdoon H(Cels 0.3" v 0w ma Fhou1dh [

PHOTO LOG

1 1 1
Photo Compass .
Number Direction Time: [Descrigtion

S ' ]

Signature: Date:




PROJECT NUMBER NUMBER
’ 392485.FI.FK VWAI-MW02 SHEET 1 OF 3
@ cH2mHILL |
- GROUNDWATER MMPL!NG DATA SHEET
JMECT: Th-SIl. Remediation Plot Study TOCATION ADCH = DATE 11/, 57‘/‘;_
Weather. NeRCA QT" 70°F  Huaupd Sample Team: ‘édJ! ﬁﬂa
Gt S Feea
[Total Depth; 41" 5 FT.(BTOC) Measured
Depth to Water: () 20,29 FT.(BTOC) Measured Data and Time On Well: /N/2 | o7E%
Waler Column(h). (=) FT. IN. Pump Start Date and Time H/ 3 {JH f,-’-s-'—
Water Volume in Well GAL (3141593 0 (in )" (wellDIA/2)42°0.004329 Pump Finish Date and Time ;)'/‘5_ Oq‘f-
Pump Daplh: 29 .8 FT.(BTOC)Measured Date and Time Off Well; // /5 /0 2o
Purge Device/Equip: §S Monsoon Pump Air Monitoring Readings: [ A 0 M
Measuring Device/Equipment: Dil'Water Interface Probe Total Purge Volume: Q'J 0 GAL.
SAMPLE INFORMATION

|sample 1D: [fodl - MWOZ - 1110

Farameters Colleced for: UUC /3 R’Fﬂ, f’}f’ffl/) .ﬁ/ﬁ'(

Sample Date/Time: I / 5. )} OL? A -

AL W/MA_ H:W/&Fﬂ"‘zx

WFlskﬂ Dup: YES@

Paramwlers Colleced for; (FD)

FD Sample Dale/Time:

MsMSD: FESING
Were samples ﬁliared?@o

Il YES, Which samples?  F7LT" fZ?ad/Mn

Sample Appearancea; d{,&‘ﬁ _
Field Test Kit Details:  j& FPM EPIFITE @ 07 - 2o
(o flcelVE w) 2ae ASCOCEC YCrD

FIELD PARAMETERS
Depth to SpCond Do ORP Turb!

ol -l el e e el A C R e e e

08os _ D4L | Zoop |28311203% || of /035|207 | 2the| 2135

0810 . 200 |28 /.22 | 8> 8|it27 783 | 208.5 Do ol nior
Y A BHvp | Vo1 | Al Cebinel 262.2

pBEs 2038| 240 |26.8)| 2008| (o1 | 2324 (7. 82| T.04| (974 | 37.7 | Bo Fmt «

o850 | 2038 240 |789¢|/742] 078 |Z.00ly534 (4 95| s 940

JFSS| { | 2838 | 260 |Pop|/B7 | 092 23| |6.85] /69.5T) T | FO 2P BlaPrE
dog| 25 | Js4e| 240 | 2921|1220 aé};_@;, vt Al AW (rafids USenl FX Devio
0% | 2oy Zoo |7923 054 | n. S| it8.0| B2\ 647 /1854 | 2.32 Com poune f 78 Py
Qo | | |20%]| 2% 2??3 1639 0.820100 2| 7.72] 6 23] 1 72.0] 1. 63

ous | ¥ Zo4o| 240 | %lizz |0.81 992|786 77.8) 105

o720 | 35 |Bdo| Zo | 29R 160 |0.80 |86 | 6. | bden) [72. 1 |21 | 14 FPM FEESOURTE

X225 | gocecrt Stnbeeg

(o Zeg- ASeofBu A2 )

4!1'_) 21 P
P % g /.
Signature L'/* ci-%/ Date /7 / -3 / /O




PROJECT NUMBER WELL NUMBER

392485.FL.LFK VWAI-MWO02 SHEET 2 OF 3
¥ cHzMHILL i
GROUNDWATER SAMPLING DATA SHEET
[FROJECT In-Situ Remediation Pliot Study : B LOGATION AOC-| DATE: Jr /5] 10
FIELD PARAMETERS
SpCond Do ORP Turbldity
Purged Vol, Depth Flow Ra Temp., Salinl Do . H
bl u,i?m-io Water t::r |::frm:|. 1'0.'.’1’ t':"‘;'l,:_‘ rp:nw %) w":*“"L' m::l."l ME""‘I::“\, wf:'::’; Calar/ Odor{ Cormménts
.—-"“—-—\\
i’} /,_.--—.
/] )
// _,/ e
J'"/ ‘/ /'--/ /
rd =
// - -
/ |~
7 =
ra
7
_/
,/
7/
£
/ _
"f f‘/——\l
i = J
// //
v
P F
g
o { ¢ ,'/ :
/ 2 Z
=
-/ /J
a" ,"J
1 _
I\ /
=r & z

=
\'\-..._,__-'/

Signature; p%’;&ﬁgﬁ( Dale: it /370



PROJECT NUMBER WELL NUMBER
. 392485.FI.FK VWAI-MW02 SHEET 3 OF 3
@ cH2MHILL _
. GROUNDWATER SAMPLING DATA SHEET
PROJECT - In-Situ Remediation Pllol Study LOCATION : ADC-! DATE:
NOTES (CONTINUED)

SOP(s) used (rofer to SOPs in back of this log)? 72 = |
Were all requirements of the SAP, Pls and above mentioned SOP(s) met? YES

|Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision ;

pn EXTEPrians

/df |
//' /
=
//
o
_,/" /,"""_'__
= i
- 7 =
g
v =
=
/'/‘
J/I
7
1'!
(f_
~ X /}7 j( ////’?
a7 4
{ —

PHOTO LOG

"

Photo Compass '

Wil Ti D ipti
Number| Direction | e o

Date 44 /? //C-

Signature




“JPROJECT NUMBER ELL NUMBER
392485.F.FK r VWAI-MWO03 SHEET 1 OF 3

W cH2MHILL _ s
- GROUNDWATER SAMPLING DATA SHEET

[PROJECT: InBitu Remediation Pllat Study TOCATION AOC-i DATE J) /WW
Weather ﬂ”ﬂ\; (r’?qu, A 4 o )‘(n;;h ar Tn sampta Team: _ K. Bt i
rd Lar 4
C R fw{

Total Depth: 39.0 FT.(BTOC) Measured

[Depth to Water: () @ 7 3 FT.[BTOC) Measured Date and Tima On Well; N Gfeomn D§IO
Water Column(h): (=) FT IN. Pump Stan Date and Time: iﬂ' ;Z:"g& ‘ﬁ &(
Water Volume in Well GAL (3.141593"n(In)* (wellDIA/2*2°0.004329 Pump Finish Date and Time !(_.‘4' i Ll L !Qﬂ
Pump Deplh; & .0 FT(BTOC) Measured Date and Time Off Well: li Vo 2
Purge Devica/Equip: 88 Monsoon Pump Alr Manitoring Readings: - N pnga

Measuring Devics/Equipment: Oll/Water Interface Probe Total Purge Volume: ! é! {“.ial\L.rr

SAMPLE INFORMATION

Sample ID: VW# I“ ﬁ‘“"o; . ﬂ[".) g 1l [OA Parametars Colleced for VJ'Z, Sy pls FA(A!; & M‘}u}t/)—){‘;t
Sample Date/Time Hr/‘!/z 2/ 0450 TC’(:’. ] J g

Field Dup: YESQ (33 Paramaters Collecad for: (FD) ——
|FD Sample Data/Tima: —t

ms/MsD: YES /@0 Sample Appearance ( Loar

Were samples fillered? @NO Field Test Kil Details: ﬂ -0, Z Qi!m Fﬂ 5 [th _f(b'{g., 4 1ib

I YES, Which samples? 5 Fe /’ﬁﬂ

Depth to SpCond Do ORP | Turbidity
Tha Purged Vol, | oy ter n“‘;“‘" Tompy | (usremy | S| BO | oy wolow (NTU) | Color/Odor( Comments
(gals) (n) fmiimin) e wiin 3% (pet) ™ wiitn 10% e wiln 10V | win 10%

98311 O 2042|200 leqo|I188] (995 (117 |10y (2 |47 |79.9 | Lok, [Lite
0844 | /s |20a2lloo ¥ S(1g62 (944 (144 |lin [714]~ 19 [&557] 77

0499 | Ya |29m| 207 [294|1§57| 043 [[02 [A7§| 725|205 | 55.8
0S| Yo 20| 202 |ag 73| )954] 9. 93]100]0. 27| 723 |- 206 |4 (5 [ Claw
0359| Yy |22<2|200 5%1|1%9)|0%|59 |2\ 7.4|~17€6 |1/2

02| [.25 2943|200 (2§20|i7290[0.92]¢. 7 |D52.|Z.27| -1ty |23.2
As| 1.5 2043|200 |2922|(793 [ 0.90| .7 [2.44| Z.2a]- 19-1 | 27. ¢
pazo | |.15 2043|200 |22 (1752(0.89| .5 [2. 42 7,28|-15.2 |27 )
Daas | 2.0 (2045|200 [29%[1776|0.91]5.] [0.34]|727]=11. ¢ [2].- 8
9930 | 2.25 2093|200 |29.%(7177/039)5.0 [9.3% [7.27 |-10.7 [|2.7
0435 | 2.50 |2043]| 200 (243511114 10.592[ 1.1 |9.372 (229 |-"1.9 |% 34
M40 | 2,75 oas|200 |2q.35]17111]0.92|4.4 .37 [729(- 9.7 |7 42

Solliia PAesulfel vined Gl Jock S bldes O 0.7 bogin of P8l af 1XD, will g,
[ e b ALEA i)l S il

Signature M}' Date: /'{/Z/.Z 2o



PROJECT NUMBER [WELL NUMBER
) CHZRAHILL 392485.FL.FK VWAI-MWO03 et 7 R
GROUNDWATER SAMPLING DATA SHEET
[FROJECT - In-Silu Remediation F“nl_gluﬂy LOCATION AOC-| DATE! Jfﬁ-/'/_'!ﬂb
FIELD PARAMETERS %
SpCon ORP uri
Tima | PudVol | Dopie | Fow e | Ten | gy | Sats | 20| (ugny | 2| oy | e | coont oo commans
whn X win 10% wiln 10my wiin 10%
e — = = —— /7
//
4
Z A
7
2
r i
V
J'Ji
y
7
e e
—

\

| 4

Signature: W%’—T Date F ";/‘“//g:’/?/’?



PROJECT NUMBER ELL NUMBER
P 392485.FI.FK VWAI-MWO03 SHEET 3 OF 3
W CH2MHILL
. GROUNDWATER SAMPLING DATA SHEET
FROJELT - In-Situ Remediation Pliot Study LOCATION AOC- DATE
NOTES (CONTINUED)

SOP(s) used (refer to SOPs in back of this log)? g /

Were all requirements of the SAP, Pls and above mentioned SOP(s) met? Yf,i

|Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything

considered in the decision: 7 Ers 2 / >
e flfn?
4

g Lt z
,.."( 77 7
.-1_..,.; & .
L %
- 2F / ).
i g -!“fl &
/]

PHOTO LOG

Photo Compass

Number Direction Time |Description

S, - - i
Signature: 'r/.'.';__/fqﬁ ~ 7:?-‘{:'"'_) Date / _r”/ L{ / 4’1 7 ( 7




PROJECT NUMBER ELL NUMBER
0 CHZMHILL 392485.FL.FK VWAI-MW04 SHEET 1 OF 3
- GROUNDWATER SAMPLING DATA SHEET
~Tn-Situ Remediation Filot Study LOGATION : AOC- DATE. I/ 2/20)7
Weather: S5—%my, {’- thids  Tepnis aid L0 Sample Team: K Bitler A
S C Reed
Total Depth: FT.(BTOC) Measured
Depth to Water. (-) 20. 72 FT.(BTOC) Measured Date and Time On Well.
Water Column(h). (=) FT. IN. Pump Start Data and Time: :
Water Volume in Well m (3.141593%h(in)"(wellDIA/2)*2*0.004329 Pump Finish Date and Time: / o D93Y
Pump Depth: ;_‘.. h FT{BTOC) Measured Date and Time Off Well. ",/&!‘{ nNo [ @) )/
Purge Device/Equip: S8 Monsoon Pump Air Monitoring Readings: © opny
Measuring Device/Equipment: DillWater Interface Probe Total Purge Volume: -~2 5 GAL. '
|sampie i0: W!‘I ~Mwpd - [1 |2 ¢ J|{OA Parameters Colleced forr VPCs, SVOC 8 Bltned (:FC.JM.-‘)
Sample Date/Time: __/ rf;_/ff"x-’r--‘/ 2 D24 {2 0., ‘4/(;? - Tot (
|Fieid Dup: YESEQ 1D: __—— Parameters Colleced for (FO) —
FD Sample Datafﬁ.me- e
Imsmso: vES f@ Sample Appearance Clper

Were samples ﬁl!efed?@!NO Field Test Kit Datails &‘r‘_\“ = Qc’ 21 wyff on e ;__”(.'f.(

If YES, Which samples? dene fﬂdl,.;un

FIELD PARAMETERS
Deplh to SpCond po oRp Turbldity
Time Purg:.d Val. Water m:,::“ T'::':p" (uSlem) Sailn:ly D: (magiL) :’L \ {mV) (NTU) Color | Odar / Comments
(gats) in i ) e win 3% {ppt) %) win 10| 5 win 10mY | win 10%

0425 © |i0q | 240 (2841 [[96( |09g | 204[1.52]102 [127¢ (197 | Cladh fdide
0§32 | 0.25 2074 | 247 2423 1442|048 | 148 |11z |20 |1 59.2 |68.2 "
2635 | 9.59 |2anm| 240 |2427|)432 (047|110 (D63 |€94] /47.0 | 4%.€
Ryo | 075 |razq|2a0 | 294 | 1% | O b.£ ool bael 1107 |26 4| (e
2843 | (<02 [207a|240 |2a944) 1866|9494 ] §-0 |93 |t all 123 112-€
0§50 | [25 |20.79|240 |29.45] 1g5|2-43 |46 o3y |6%5 | 1269 |6 2
DEST | (fo 12074 |27 12947 |19 [2.4Z |9.0 |9.3> |87 | /97.2 |15.4
0a2? || 85 DoT4 | 2-g |2944 1699|242 |5.9 |2291687 |1927] |/3 |
0495 1200 Dot |240 |Hyq |1943 1092 |37 |9.26 |6.96 |locq ||| 4
— |Szdicn Pebial fde] (1ol kheaell kit fhoes Bedoses| O 7 -7 pdin Sab | B difle &5 po o widte
ﬂn;,_A’h T LA ,'f" Lo g VW’I-‘HJ —11{24 L

/12

o
o

Signature: g - e Dater / /fi /
7
¢




‘ CHZMHILL

PROJECT NUMBER

392485.F1.FK

[WELL NUMBER

VWAI-MW04

SHEEY 2 OF 3

GROUNDWATER SAMPLING DATA SHEET

FROICCT  In-Situ Remedlation Pliot Study

LOCATION . ADC-l

DATE: [ /2 J2als

FIELD PARAMETERS
SpCond oo ORP Turbidity
Time Fu'u:’ Vel 3‘:’“‘:‘: Flo:ﬂ?!l T.:;p" (uSicm) Salinity :::.0 (mgiL) pl'lll : G0 (NTL) Color [ Odor | Comments
(gals) SPRITA | (LT} e wiin 3% (peth } wiin 10%] YN wiin 1omy | wetn 10%
.’.I
L
7
|
=
; fa'
q./'_r ;
7Y 7
[[1/
17 2
- . o
Signalure: e e Date;

/z//:-_'/'.-" A LD
=7




PROJECT NUMBER WELL NUMBER
392485.FI.FK VWAI-MW04 SHEET 3 OF 3
¥ CHZMHILL _
GROUNDWATER SAMPLING DATA SHEET
[PROJECT ¢ In-Situ Remediation Pllot Study LOCATION : AOC-l DATE
NOTES (CONTINUED)
SOP(s) used (refer to SOPs in back of this log)? 1o {

|Waere all requirements of the SAP, Pls and above mentioned SOP(s) met? ','Jf 5

|Explanation of exceptions to SAP, PI's and SOP(s) includin? why, under what conditions, who authorized exception, anything
considered in the decision: 8 A P It
No = Atepdf gar Pl

-

PHOTO LOG

Photo Compass

Number| Direction | Time |Description

Signature /f,{//%‘ Date t”i/-—'_’r/ 2o/ 7

P



PROJECT NUMBER NUMBER
‘ CH2MHILL 392485.FI.FK rm VWAI-MWO05 SMEET 1 OF 3
- GROUNDWATER SAMPLING DATA SHEET
oY TnSia Remediation BlloT Study TOCATION - ADCA DATE /4 22710
Weather: Uy 85° F ’ HOAM T Samgple Team: CH L1537 FIHEL ££E D
Kevs, ButeR
Total Depth. 44.(; FT{BTOC)Measured
|Deptn to Water: ()  Z0.¢S  FT.(BTOC) Measured Date and Time On Well 1 {’ z & o8 15
Water Column(hy: (=) FT IN. Pump Start Dale and Time: [ 5.
Water Volume in Well GAL (3.141593"h(In)"(wellDIA/2)*2°0,004329 Pump Finish Dale and Time: /2 o092e
Pump Depth, 29. & F1(BTOC) Measured Date and Time Off Well: IW/2 0920
Purge Device/Equip: S5 Monsoon Pump Air Menitoting Readings: ff: 4 Fp
Measuring Device/Equiprment: Oil'Water Interface Probe Total Purge Volume: £ ¢ GAL.
£ = SAMPLE INFORMATION -
Sample 1D: VWA I - MwosS — (1|0 Parametars Colleced for:  VOP SvaC  |Few Me, S}LFM
Sample DateTime: __ | |/2Z./ (0 . oo NITRATE, oo ' '
Fiald Dup: YES/NO ID: No Parameters Colleced for: (FD) Y,
FD Sample Date/Time: ==
MS/MSD: YES /NO NO Sample Appearance: [id L&qﬂ
Were samples ﬁttam@do Flald Test Kil Details :‘2@ &4. 0 .J
lirvES, Which samples? 120/ A
3 FIELD PARAMETERS

0820 | oo |22.706| 250 2892|1340 (0| 5.0 039|672 Ste |50.2

JPIS 0.25 |23.00| 3o0 |Z87|/328|0.¢5)|5-0 |0.28|670) /6.0 | (0.4 | Stuswr 5E# (%32

pg25 | o5 |2245| 250 |2895|/357)|0.67 | 5.0 |0.88 .74 42.3 | 37.6

d830| /o |2/.8i| 200 |270213¢L |08 |43 (6033|4731 39.1 | 250
0838| /.28 |2/.25)| 200 |2898|/305\ o ¢8l4-0 |0.311623| 38.2 | /8. i

Of4e | /| 50 | 21.32] 250 |28.97| /3408147 0. %6\6.73| 34.1 /2.2

084S | 1 75 | 21.32| 750 |29.04| 1363 |08 |4 £ |034|6.73| 32.6| 8.78| 2.0 AL Faluprre w/

0850 | z.0 |2032 250 (2945|3620 07|22 0.33673| 29.8 | 4.2 Neyers

0853 | 2.25 | 2.32| 250 |29.49)/340 | 067 |3.010.30|6.72| 20.0 | 5.5

0o | Z7.50 | 21.32| 250 |2.0|/557 | 0.67 (3.2 |12.25|6.72) /7.9 | 4.22

o5 | 2.75 |21.32| 250 |29.2|/358|0.07 3.1 |0.23|6.72]| /8.7 | £.16

O%%eo | 3.25 |21.32| 2o |29.22|/357|0.67|3 0 |0.25|4.73] /5. Z.

095 | 2.50 |21.32| 250 |29.24|/75810.68| 2.9 |0. 21673 /2.5 9.0 PAL Rl 4

ot | flowedr AE luse /0 sg a4 |CHoneers,
At en)
USINGE SX
Pt

-
Signature C@ gi E‘_éi,_ Dalte; {4 /3 /10




FROJECT NUMBER ELL NUMBER
? 392485.FL.FK VWAI-MWO05 SHEET 2 OF 3
@ cHz2MHILL R N
. GROUNDWATER SAMPLING DATA SHEET
FROJECT - n-Siiu Remediation Filot Study LOCATION . AOC-1 DATE /J /2740
FIELD PARAMETERS ;
SpCond Do OR Tuir
e | Py Vi e | po [ e | S | 85 [ | 2| |G | ot oo commens
witn 3% wiin 0% wilint 10mV | wiin 10%
[ " S
- \
-~ - .ﬂf
A P
- :
.’/ | e
A N
F 4 = 1 Y
‘,’ - //-‘ X
/ A /
! %
\ s
% P ~ 7 Za
A &% &

e {,-""7/—_.
: > = - . ; rd
VZ( [ (‘L‘ Date i /.2. e

Signalure:




PROJECT NUMBER FWELL NUMBER
392485.FI.FK VWAI-MWO05 SHEET 3 OF 3
@ cH2MHILL
GROUNDWATER SAMPLING DATA SHEET
[FROIECT In-Situ Remediation Pliof Study LOCATION - ADC- DATE: st S 2710
NOTES (CONTINUED)

hSOP{s) used (refer to SOPs in back of this log)? 3 =7

Were all requirements of the SAP, Pis and above mentioned SOP(s) met? YeS

|Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision :

N0 EXDE/ T8l S

\ = / : . o
<

\ -.__.—/ [ C {

PHOTO LOG

Photo ‘ Compass

Number| Direction Hme: | Desciplion

CA
Signature ¢

Date: /_//2 _//a




|PROJECT NUMBER WELL NUMBER
392485.FI.FK I VWAI-MWO07 SHEET OF 3
@ cHzZMHILL
- GROUNDWATER SAMPLING DATA SHEET
JECT : In emediation Pilot Study LOCATION : AOC-I DATE: J/ /&h/ 1O
Weather: ‘ﬁﬂ’t‘/ M E5°  lHeanmD Sample Team: sz::s ﬂzﬁ'
2T, gdzée
Total Depth: é‘z. FT.(BTOC) Measured
Depth to Water: (BTOC) Measured 27- /& Date and Time On Weil: ﬁ_/é-‘ oo
Water Columni(h): (=) T IN. Pump Start Date and Time: lia o855
Water Volume in Well GAL (3.141583"h(in)" (wellDIA/2)*2°0.004329 Pump Finish Date and Time: 4 fles
Pump Depth: 40 2 FT.(BTOC) Measured Date and Time O Weil: uf-i-l }200
Purge Device/Equip: SS Monsoon Pump Air Monitoring Readings: l
Measuring Device/Equipment: Qil/Water Interface Probe Total Purge Volume: f S AL
SAMPLE INFORMATION
Sample ID: VWAl = MWET — /7 © Parameters Colleced for: VdC ( 3 Dy [RESECw. ) Sw¢
Sample Date/Time i/ 4'1 [OZ20 [5ers G / Mp  MITERTE &frﬁ E Toc
Field Dup(YE D: VWA A wa7P= (o Parameters Colleced for- (FD) ﬁfﬂc ya{f
FD Sample Date/Time: it/ ' l0Z5 U (y- NN FEES € 4¢:0
MSMSD: YES@ Sample Appearance: rert
|Were samples ﬁmre@&} Field Tes! Kit Delails: /f’c.[ W ﬁmﬂﬂz‘ C_ Jovs
YES, Which samples? /. 7er". [Lons /A1, G Flesclve w/) 2-Sum. ﬂ%mc Acrp
FIELD PARAMETERS
Depth to SpCond Do ORP Turbidity
e | | L | 70 [ | T’ b [ o | e, | S0 et o Commar
0855 ] 2222 o (2213 |leso7|5.91|95 |o13|B.27|j4s .2 | 118 | PeAwron]
200 2590 75 |\ B A5 S95 8L |0 61|18.24|/30.7| foo | Exceedus o 3]
2205 25?8 o |79 41 /cS74 S| 79 |0.58|8./0] /312 i)
| g0 26 24| 700 |29 %\ /0458|393 04 0.4 2725|1244 | 313
295 Ze4z] jec | X43|/0355.82|5.8 [0 43|273|22.5| 2.0
920 215 too | 29.59|/0248|5.74 | 5.t |0.38|7 ¢t | i17-4| 12.8| Bru - Gobes
o528 Z.o | oo |29551/0237 54|52 (0.3 758|154 r0.2
0930 25.85| /ec |7949\/023215.23| 5.3 039|752 | nn2.1 | 6.31
0935 25 (oo | 29424)0i6)|5.67|5.310.39|7.51(/08. 9 | .22
D740 ' 35,551 j0e | Z5.4%i/0r70]|5.7¢ | 5.3 |6 32|7.50| jog 3| 5231
U945 | 2531 /oo |29.4SYpodr] 5.6115.3 |0.371|7.40) /05 1| #.62
2930 | |25a8| /o |2783] 1031|501 52 | 0.38|745] /05.8| 43
o955 | 2523 s00 |27.77| P80\ 5.58| 5.1 |o. 377 98| ror. <| 4.42) 77001 TELSUATE
000 25.44| o0 |23 7 22415.57) So |0.37|24¢| 98. 0|4 3¢
(005 25.08| 100 |29\ 7P02)5. 53| £-8 0.3¢ |74 | 75.5(4. 3
040 V__|2508| s00 |298i|7893|5.52|4.8 |0.35|7.%e| 73.9 |4.04),
wis | %3 | 3508l ico |Z5.80796 1|55 | 4.0 0,35\ 238 5791432421 7Py PebSYeZAre
rezo| Cough Strvad Aub Puflictltz Yio 25 lm 2.5 oy ARzl 40
ﬁ; id
Signature: % 2 ,mé- Date: i /f Aﬂ




PROJECT NUMBER NUMBER

392485.FI.FK VWAI-MWO07 SHEET 2 OF 3
CHZMHILL :
GROUNDWATER SAMPLING DATA SHEET
PROJECT - In-Situ Remediation Pilot Study LDCATJDN . AOC-l DATE. j/ '/47!0
FIELD PARAMETERS
urged Val. (1] oW Bmp., Sptord alin Des ] LiceaCie ]
Time v r[z:gr : :r:::‘(tﬂj Tmu:;: T[lcl: ﬁzﬂ;} 5[:.:,:;, |D1gj w&"ﬁt.’% m,r:‘r:]_1 wﬂ!-‘":‘;‘mv N{':'l;l;!% Color / Odor ! Comments
/ \
il o
o’/ !/ = I-‘-.-.\
/| //
/ A e
£ ) ¥
7 = 7
Ir/ // / /—'j &Y
/ // / el J
/ P / el /|
{ 7
W

P

/ ”~
/]

7 =

A £ |t
T

Signature:

(e

'-’-L Date: ///ﬁ»//o

e




JPROJECT NUMBER WELL NUMBER

392485.FI.LFK VWAI-MWO07 SHEET 3 OF 3
CH2MHILL _
GROUNDWATER SAMPLING DATA SHEET
[FROJECT . In-Situ Remediation Pilot Study : LOCATION - AOC- DATE:
: NOTES (CONTINUED)

|SOP(s) used (refer to SOPs in back of thislog)? 5 —/

Were all requirements of the SAP, Pls and above mentioned SOP(s) met? /‘-/ o

|Explanation of exceptions to SAP, PI's and SOP(s) inciuding why, under what conditions, who authorized exception, anything
idered in the decision:

__%‘M%N LWAS GEEAFL THAN 2 37 sa roAeck By BEoa)
7° HALGE STl 20 AiIVieES OF FoE4 ¢

/ ya e
o /
’ / y. d
F i i
y 4 .
#H r i
/ ' %
A
F
/
Fd b
7 - 4
4 ./ Vs
i
{ /'/ Y4

PHOTO LOG

' |
sl i e Time |Description

Number Direction

Signature: %{é-g}fﬁ. Date: / {/ 4 / /0




|PROJECT NUMBER NUMBER

392485.FI.FK VWAI-MWO02 SHEET 1 OFZ
GROUNDWATER SAMPLING DATA SHEET
[eroEeT In-Situ Remediation PIIGT Study LOCATION . AOCH DATE Ji/19/}1
Wealher "’ vl A fol) Sample Tean; ‘ & ﬂ:i i)
Total Depth: 45. 995 FT.(BTOC) Measured
DepthtoWater ) |3 15 FT (8T0C) Measured Date and Time On Well ! //ﬂ/n 075§
Water Columnity. (=) 29-59 #1 IN. Pump Stert Date and Tire ll/fa/ﬂ 0¥ 2N
Water Volume in Well GAL (3 141593*h(in)"(weliDIA/2)%2°0.004329; Pump Finish Date and Time h[p/n rjoe
Pump Depth- 40.25 1 (8T0C) Measured Date and Time Off Well h’/!%f iin
Purge Device/Equip: Myysons fomp Air Manitoring Readings 2 pom

T
[Measuring Device/Equipment WZG& Total Purge Volume: 40 ea

SAMPLE INFORMATION

Sample 1D Parameters Colleced for: V‘f), 5@‘ ]B&“ﬂg é&:g,,zg'ﬁj
Sample Date/Time ___lwaé[ Qﬂszz [~ 4424 fg& |5 wLPATE Nt ﬂ 10C

Field Dup vES§O)D MA. Parameters Colleced for. (FD) /4
F[) Sample Dae/Time. _ A_/A
MS/MSD @ NO Sample Appearance Clear
Were samples ﬁltenec?@NO Fieid Test Kit Detajis. 0-7 h:!i Szd'g‘ E‘:!J&.-k
If YES Which samples? Fe‘/ My
FIELD PARAMETERS
ol -l e e o e B B B e R
pwr| 0] 15861200 |78p liauy |04§ Reagiaag|i32] §0 7 |3 | Cackyhte
ov3n | 03 159 lzp0 280 |1¢57 |03 (1127 K 3glu1g [35.0 [ 712 |
28y | o. 5 i5.¢1]|200 285 [i151]0.72 k%5 [13.01hs1 [5.4 |54 0]
0§42 |07 |67 [200 |29y | 749 |6,3¢ Vg0 550 has | 222 50-3 |
e [5.§7 | 200 |28.6 |$25 [Dup 171 (560 Bit L2 7 |51 | :
08yo | j 2 19611200 [28.€ 941 p.< 637 (136 |7.87]|-474 | 165 i:'-,,A,..;..J(
0578 iy 1561 [sp0 |2%.6 (477 l0.9¢ |53.0]4905 (79536 (2731 °
oo | 1.7 [15.47|200 1286 |loog 10,494 41,8 [3.9¢ [7311-24.T7 [20.) | (Jourals ppukubit
Q27 | 1.4 |59 |200 28.7])03310.5) 392|295 |7)¥ |-¢.7 (2.7 |
DA4(2 | L | 11661200 287 1My |0, 51| %7 |266 |T-#|-10.8 |1l-5 |
pary (2.3 Vgyl2o0 12510195119 52132 ) |2.98]71] |~47 |244 |
029 |25 |54y |20m 28.7loy4|p 52(32.6 e x) |709|2. | |95
9925 12.7 5§55 1200 128 71(10640.52 1723 [2.50|7.05]j2.4 |14.5 |
0ajo |30 |li.55 200 [28.3]1971p.73 |30.2]0.52[6 9| 222 [764
@431 | 3.2  |i5.5 200 126.510$310.53 24 [2.25)6417]22.3 |1.¢5!
0440 | 3-4  |/5.95|200 1284 (10891052 [2%92.231447]232. 5 [£.58
0443 |3 |D.55| 200 1245 |10§91953 1283 .20/6.%025.49 |£.3] |
— I
‘é%______ 1

Signature '//:://;ﬁf;#:@ Date: //4/{;‘/ //



PROJECT RUMBER WELL RUMBER
392485.FI.FK VWAI-MWD2 SHEET OF
GROUNDWATER SAMPLING DATA SHEET
[PROJECT  In-Situ Remadiation mwy LOCATION AOC-! DATE_” ﬁ)ZfJ
NOTES (CONTINUED) /7

SOP(s) used (refer to SOPs in back of this log)? {3- /

Were all requirements of the SAP, Pls and above mentioned SOP(s) met? Vr‘ s

Explanation of exceptions to SAP, Pl's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision:

PHOTO LOG

Photo Compass
L =i 3 T' - -
Numbe Direction @ TC Description

| E. While f-‘t‘--a;?ﬁa’c @t atof feeell

\
\<s

-

Signature. .-":“i‘_ ’{Z‘—Z // pr Date: /// /;"// /



PROJECT NUMBER
392485.FL.FK

"LOCATION - AOC-I

Purge Device/Equip:  _‘NoASOM pﬂ*ﬁ

Measumg DevlceJEquipmenr

!51 pmfﬁ.m’ va: /fn}'gi

60 1p:

Parameters Colleced for (FD) A/ A

Air Monitoning Readings:
Total Purge Volume:

Sample Team: _éﬁd_l, /V‘ﬂ
( Vers /708
Total Depth: %956 FT(BTOC) Measured
|Depthto water: () 1.1% FT.(BTOC) Measured Date and Time On Weil: %4& 120~
Water Column(h): (=) 3. 18 IN. Pump Start Date and Time: /4 D249
Water Volume in Well GAL (3.141593*h(in)*(wellDIA/2)2*0.00432€ Pump Finish Date and Time: RIL /7 | R e
Pump Depth: 32,46 FT.(BTOC) Measured Date and Time Off Well: l: é/ r R D - B 5

FD Sample Date/Time: 1A
MSMSD: YES /§0) Sample Appearance: Clgar
Were samples ﬁnereu?@uo Field Test Kit Details; £ :ﬂ Sohion Pe-silie
If YES, Which samples? £ kaoMV

voi | Depthto SpCond 4 Do ORP | Turbidity
Time ”E]' \P\:;l;r F‘m"‘:‘; T:’,‘;' m s;’m';" t‘:ﬁ wmo:‘ w;':m m{nr:::w wi':-l;ul‘.aﬂ Color ! Odor | Comments
30| O |l 30|i<0 |21 |§¢2 | O4z| 34|S0¥|9.3¢|306 | ~ |
loss | 0.1 14341100 21§ | (166 | 05y) 66 |1.29 ] T.io|-i0B 4 |H%§| Cles,
ouo | 92 /639|150 [2%.] |[i76]| 98 |45 |04 |Eat|-la. ) |40 €
s | 9.2 lw3ql iy (237 15 ]a858]7.0 (9546 ag]- pps.q|24.0 | Clesr
1059 | 0.9 V639[152 |2%5 126 |28 |85y |04) |6 94 |-195.7]|19.1
loss| Q&6 W dd|/so |28 172 (0.5 441|937 692 |-15L.5| 1527
llgol 0.9  [lis2liso l2g.<t{ue |o.55 | 4= |0 34821 ]- 1554 ]12.3
llos | 1.0 libxz|tro 129.911é210.57149.212.3316.411-160.7| (0. §6
yto | 2 le42|i50O PR5.911;6)]0.57(4.0(9.3V]6.a0|- |63.7] 10.08

/
/V
_-ﬂ‘/’/
|
/'/’r
_-"/
J:‘-—-—_'——'"‘_‘“—u—____ ———]
Signature: b;'// nate:_}//_f{/l
i £



PROJEZT NUMBER E|

392485.FLFK

SOP(s) used (refer to SOPs in back of this log)? 2 ~|
Woere all requirements of the SAP, Pls and above mentioned SOP(s) met? Ye{

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision:

! Time |Description

Photo | Compass
Numbe | pirection |

\:_\ |

Sinmmt_ﬂ&@ﬂ/-‘&%‘? Date: / /f/ df/ e y/h



[PROJECT NUMBER WELL NUMEER
392485.FI.FK VWAI-MWG4 SHEET F 4.
GROUNDWATER SAMPLING DATA SHEET
[PROTEST  Tn-Situ Remediation PiIoT Study - LOCATION AOC-) DATE 77,10 JI
Weather _ «A0sHM Svans  wweat ~F~ l Sample Team® D.wsadala
4] C.verp
Total Depth: wi_ﬂz FT (BTOC) Measured
Depth to Water:  {-) [@ 52 FT(BTOC) Measwed Date and Time On Well 11e-ll
Water Columnih};, (=) FT. IN. Pump Start Date and Time 118 ﬁm
Water Volume in Well GAL (3.141592°h(in)*(wellDIA2)72"0.00432S; Pump Finish Date and Time Ji- 1941 !'ﬁﬂ;
Pump Depth. _3.00 FT (BTOC) Measured Date and Time Off Well 11160 {1oJa
Purge Device/Equip Morseon Py P Air Monitoring Readings. 0.)ppr
Measunng Device/Equipment: Yl Bof. Saaies Z Total Purge Volume: GAL

SAMPLE INFORMATION

Sample ID ViNAT - ;M OY = 1111
Sample DateiTime 4 /l.jll _._ﬂgo___—_—_

Field Dup [ -

b ¢~

Parameters Colleced for _yots , SYOCs, T8 GROJ Do [oeD,
fed M, suFate .mvifote, T.0.C.

Parameters Calleced for (FD)

o

_—

FC Sample D=ielTime

MSMSD YEE@
Were samples ﬁhefeﬂO

if YES, Whicr: samples? FedoMny

Sample Appearance:
Fiald Test K Details

1
i

Clear  coler 16€S  yury sual foaking palrevied €

S
Sewura Persuecare Test Ko

FIELD PARAMETERS
ol RSl e et el e = IR B R N B
0420 oac 164212501286 1159 [057148.813.7¢ [10.9-19.) 6] 4]

0825 | 025 |yl {18560 | — | — | = | = | = | =| = | = | Aswst pumpspm
0830 | 050 | 1,52 300 | 291 | 11¥T|0.5F 30T 285 [9.22(-L3.2 | 3.3

083% | 075 Y41 15¢ |2%.9 127 | 0w 342 2,62/ £381-79.0 |24
OfMa | 110 ||b.M2| 200 {24.) | 132Y4| OW|33.3/2.5Y | 194(-£1.& |20.60 |
084S | |0 | feMY4| 200 [26.9 (134 ob|29k 229 |7SS5(-91.4 /7.2 |
o8so | 200 |y.q3| 209 [24.2] %2 opk|2¢.5121F |1-36 -90.F |5.F |
cass | 210 |y | 2e0 297 |3ute| otk [25.9]1.9%[230(-22.9 | /71 |
0900 | 2.25 | p.q3) 20c 129313713 |owk 252 | 190|229 |-§71.0 |89 |
0905 | 290 | jb3| 29° | 295,370 | 04K | 20F | |47 Tt =¥5.5. llo
0910 | 3ia i3I 200 | W2 [1372|0%F | 79y/15c |74z | “¥7S| 243

09 | 335  1u.@l zee 1294 138! |08 ligs.ts! 120]7.70( -57.0 | 73.l
| 0920 3.70 | e.y3|200 129.3 | 138(p 0T )5 L4F 1.0 |~Fb-2 | Y

0925 ! 4.00 | 14d3 300 (42 [393) 049 441 |09 |707 | -§S.1 | (1.5 _

- u__,-uléf
e
R ? .l
= i t

Smgnature.w

Date

a,[g/u




PROJECT NUMBER LL NUMBER
392485.FI.FK IWE VWAI-MWO04 SHEET 3¢ OF 3.

GROUNDWATER SAMPLING DATA SHEET

n-8itu Remediation Pilot Study LOCATION  AOCH DATE J7- 1G5 « 1\
NOTES (CONTINUED)

SOP(s) used (refer to SOPs in back of this log)? B-1

Were all requireiments of the SAP, Pls and above mentioned SOP(s) met? L' 5

Explanation of exceptions to SAP, Pl's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision :

PHOTO LOG
Photo  Compass . =
Numbe Direction Time Description
LN
I ke

| 3 -t r'l | ', :

Signature:; O iTiels— Date: /e
13




PROJECT NUMBER LL NUMBER

392485.FI.FK

‘ CHZMHILL
-

FROJECT _ In-Situ Remediation Pilot Study

Weather: thJOj /WMM

Total Depth: 4. &lo 71 (870C) Measured d
[Depth to Water: (4 FT.(BTOC) Measured Date and Time On Well: Il |
Water Column(h): (=) 2 .0‘ FT 2 IN. Pump Start Date and Time:! “ 0 )
Water Volume in Well GAL (3.141593° h(in)* (wellDIA/2)*2*0.00432¢ Pump Finish Date and Time: | |O®
Pump Depth 29[l rr Br0C) Measured Date and Time OFf Well

Purge Device/Equip: n ONSOON ?\)“? Air Monitoring Readings: O0.Oppan.

Measuring Device/Equipment. Total Purge Volume: s 1S GAL
——

- ulg

Sample Date/Time: __1]1-0% = IV oz AHered Fee Mal, Seifpte, avrate, TOC,
Field Dup: @0 ID:__yaad -#4w~0SP- Jul Parameters Colleced for (FD) VOCs _SuO(s, 1IPR (awo)
FD Sample Date/Time: _(1-0¥ <l 0940 __TPh (DeO 4hOe0)

MSIMSD: YES @ Sample Appearance: Cleaw, eolorless

Were samples nuemd?@no Field Test Kit Detalls: __ @ pp—

If YES. Which samples? _ifen [Ma

Purged Val. Water Flow Rate | Temp., {uSlem; Salinity DO pH
s ) (mgiL) {mV) (NTU) Color ! Odor / Comments
{gats) ) | (mbdmin} |0 inas [ PP R Lo Son| MO | i tomv | win 10%

034S| .88 |j700|250 [283 [134) | — | 1.k |oel 91| 3F) |91l
odsc| )So |17.00 |20a |2%.S11349 | — |53 |0.64/¢70 | 3%.0a |45-]
0855 | (.7S |17.0d 200 |2f.% | (345|047 8L |04T]|6. 70| Yo.

0900 | 2.00 |17.03| 200 |Z31.7 | AYL| 0.47):3.9 [1.07]6.70| yv.0 |H.2
| 2.25 |i703| 200 |21 |1339|0l6|)3.7 |10, 90| 9Y.6 |37 8
2.8 |17.23] 299 |2%-7 339 | Ol [1v.1 |4-09 (o1 | 4E&.S | 364
|oais 3.008 | 1.92 209 (79 |[1343 (0.7 | 4.S| 10\ |6T9] §4.© |22.9
J1o |nei| 200 |29. 1351 |00 143 |10 |60 53.7
: 17.02| 200 |29.9 |13 Qu7|14.3 | 1.0%|6.70| S2.0 [22.7
a30| 315 | 1102| 200 [28.9 |134f|0wT [13.7 [1.95 [b.09]|52.9 [23.8

d:

3:
:

" 1) A

—1

Signature: -Q-% Date. __t}-o3-il




SOP(s) used (refer to SOPs in back of thislog)? 4o 5 R -]
v
ere all requirements of the SAP, Pis and above mentioned SOP(s) met? .o

IExplanatlon of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision:

2l ¢ that wele o Ec we T (A T - MwOS — i A
ki e 2p e ooy RCLTH0AY 24P L vidS gnd oo ger o3 o ro s
arnount OF asctaione adid  aot completed Becnuso whin

Qorapieved (o els ¥t g0l SO pyy oy foke qot O.Cpprna

andg Wies rhougnt tha 2 “YOm L osStwbyr (i el i Lived \nrJ;.
i nir nasded “cpled lab ond CHZM Hiee Oneseshl pnd

fro oy alve pebived this  ywing s s ey PN A A nay
to be (eltes

soaplé

VoCs (ascorbic actid R!'E-E )

Photo | c°mpass

Nunbel' Direction! Time Description

& T - p 3
Signature: ( L A —— Dale: HIC'.{!I'
[




PROJECT NUMBER
0 CH2MHILL
-
|PRGIECT . In-Situ Remediation Pilot Study — LOCATION . ADCA
Weather: Oyr,:.yf 5&5 f,m H 1& &,4 ﬂ 5 Sample Team:
V?x“"‘ / ﬁpﬂ
Total Depth: iy £, FT.(BTOC) Measured
|Deptnto Water: () J4 {4 FT.(BTOC) Measured Date and Time On Well 11/afil ©
Water Column(h): (=) 2% 02 FT. IN, Pump Start Date and Time: fJajy 9805
Water Volume in Well GAL (3.141593°h(in)" (wellDIA/2)"2°0.00432¢ Pump Finish Date and Time: “f@[& xA12

Pump Depth: 7 &J FT.(BTOC) Measured Date and Time Off Well: l’@f/‘ Oﬂd D
Purge Device/Equip: Monyon F’-hp Air Monitoring Readings: fﬁ?‘h
MNile 2000 Total Purge Volume: Iy e

Measuring Device/Equipment: )‘&[ pa&ﬁnf P Ly,
M g 'J-.-:th"‘i‘P—'T"'_‘_‘ —

_____ Tal 'l

dal_i.i.....-.q g . e,

Vaﬁ /ﬂ-’h" (.Aﬂ

Sample Datertime:_/// 4,
Iﬁeld Dup: @mo i
FD Sample Date/Time: ilf/‘!/ﬂ 0‘! a5

arameters Colleced for (FD) Vs _ x/C’(-:(M Aud)

Sample Appearance: { lear o oég-
Field Test Kit Details: QM/L Soufie P(r, [fd_

o
winas | PPU | OR L on wiin 10my | whn 10%

{mLfmin) | (*C)

o520 | o2y |4 [200 1278 |[234106) [ysy |1 1629 ~7Y | — Bz:00,,
S |ogo lieg2]i0n |75 )2231063 |0 7(293 |¢a2]~48 |28 | Lloar noods-

283 | 0 £0 1642|200 127911279 631§ | 19.6i [£.71]|-4.0 [24.2

033 10 %0 %l (yo (274|127 [0.6718.5 [067|CTU[-%1 |25.6 B2-0.04,

2gup 19,95 |y |yxo 12770265710, 6317 3 10,5774~ 9.] [29.3

2

[

I

ofay |1.05 gl [tyo [216li2enlod2|0.2 9516 3|~H. 2 |14

0ol i es| liyo 1276 liaeq|0.62]7.1 25510 7y |-Y. 1 [21 o | Oslt §SobinPerlid

045y | .25 %2150 [27.6)/25¢)1962[3.) 10556 7i|-4.0 [14.2

= e =
/

/

-

Date: ”/4///
Y s




PROJECT NUMBER
392485.FLFK_

|SOP(s) used (refer to SOPs in back of this log)? B~
Were all requirements of the SAP, Pis and above mentioned SOP(s) met? /2§

|Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision : ’

Photo | compass
Numbe | pirection

| ‘ | \ >




[PROJECT NUMBER

o 392485.FI.FK
CHZMHILL [
- JND!
[FROIECT . nSnw Remediation Pt Study = “LOCATION AOCd
Weather: _avef CA 5+, faining , huatd ~o™ Sample Team: D whht e o
Total Depth: 3Y. 80 FT.(BTOC) Measured
|Depth to Water: () _|lp, §2 FT.(BTOC) Measured Date and Time On Well: 1 09 - a'l"ls
Water Column(h): (=) FT. IN Pump Start Date and Time: B9 i
Water Volume in Well GAL (3.141593*h(in)* (wellDIA/2)"2*0.00432¢ Pump Finish Date and Time: Hn-0%:n _108C

Pump Depth: 29.80 FT.(BTOC) Measured Dale and Time Off Well: f-0%-11__jipe
Purge Device/Equip. ___ Mansoon Roilep Air Monitoring Readings: 0. Oppr~
Measuring Device/Equipment: ’)C @ Total Purge Volume: _L.EGAL (128

ON - o

e

Sanpie Daeime: 11 ©4-1__OT20 __Nittates SuLEate, Fe/Mn, TOC |

Field Dup: vss@ ID: Parameters Colleced for (FD) _ aslée

FD Sample Date/Time: ol

MsMSD: YES(NO) Sample Appearance: _eA e polD1 1655 shau fine susgandld moterit
—

Were samples filtered? {ESINO Field Test Kit Details: I ppra Chemets
If YES, Which samples? FedoMn Socdiu-i PeiswFAre T&5t L

(gals) @ | (PUminl | CC) | Loy | PRt) %) Lo 10%) "0 | i 1omy | whin 10%
oS o0jlo 18.25| 300 |2k) |§79% |4.X8 D\/99 |12.3¢y| Y19 | £33 Y bft-
667 | S8R =] & |e= | &= e et il B caah B - . . ollet rechral

[o§so | 0.28 |171S] (00 [27.F | PW® |4.83 |y229 > 232 | 721 |63
Mooy [12.2] |12.32 | (472 | 933

0. 12. 128 1283 (g2 |BS? (1530|1198 [12.30 | w04 | 3Y.F |Sal: 4.7
#3010 122y |12% | 0.t | 29.2 |Sal: 4.52

0910 | 0.90 |1719] (25 |2%.0 82350 | 390 M7 |12y |12t1| Y% |20 [l 457
o8)S | (.08 [17.49 &Lz&}ﬂ&_ﬂ 0.2 [ 1108 )12.206| Y8.lo | 22.7 |sl: Y. 85

0920 | 1.28 [42A[ 126 | — S E IR nd%;

i

/

Signature: W'?’::- Date: giwﬂ




" 392485 FLFK
@ cHzmHiLL o
-

PROJECT = In-Situ Remediation Pilot Study

SOP(s) used (refer to SOPs in back of this log)? _B~J

Were all requirements of the SAP, Pls and above mentioned SOP(s) met? (45

IExphnatlon of exceptions to SAP, PlI's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision:

Numbe | pirection 1M

Description

| p=




PROJECT NUMBER [WELL NUMBER
e —— 392485.FI.FK VWAI-MW'7 SHEET 1 oF 3
- GROUNDWATER SAMPLING DATA SHEET
[PROJECT : In-Situ Remediation Pilot Study LOCATION : AOC-l =M/ 7/ DATE: 5723/ /3
Weather: ~~ AL/~ Sl Y Sample Team: /2 h/hs g /lor
£ Harphy

Total Depth: ;ig“r 55 FT.(BTOC) Measured M _Danas

Depth to Water: (-} /¥ 222 FT.(BTOC) Measured Date and Time On Well: =34z gIRg
Water Column(h): (=) 225 FT. 2 IN Pump Start Date and Time: £ 75/ & 77277
Water Volume in Well = é‘? GAL (3.141593"h(in)*(wellDIA/2)*2*0.004 32E Pump Finish Date and Time: ()24 1o e840
Pump Depth: S50 FT.(BTOC) Measured Date and Time Off Well; osleafin 0§50
Purge Device/Equip:  Apasan fumpg Air Monitoring Readings: 2. [P
Measuring Device/Equipment: 57 ';S:é AOS I Rier {,2 2_‘_( Total Purge Volume: 3:50 GAL.

SAMPLE INFORMATION

Sample ID: § WAT - Mo 0SI2 Parameters Colledgd for,  yo(s , SVl (s, Freipw (RRd M-\}_
Sample Date/Time: os)as/iL a21ls Wil ey (S04 AD ) . rJ(i,w-.‘/ TOC
Field Dup: YES@D: B Parameters Colledgd for_(FD) B

FD Sample Date/Time: nJI~

MS/MSD: YE NO Sample Appearance: C !EM " mior‘ i&s*j

Were samples ﬁltared{?/YE NO Persulfate Test Kit Details: (. p[r)m
|If YES, Which samples? FMETAL  (Fed Ma) s

FIELD PARAMETERS

8735 (6.5 119.3% [Jso  198.12] 135¢(|8. 67|37 |6.25 |7-8% |~ 169.915. 17

p240 |0-90  1ig.321250 |agsdlwoe lo.70 4.0 [0.30]|740 |=169.7 |6.5Y

o745 1. 25 st | 250 lagay |92 le.y 3.0 lo.23 [7.24 |-teq.3 |§. 30

07150 | [.b5 pr.38| 250 (2895 i 2 lo.72] 3.3 [o.25|6.99]-15i.6 |3:57
0155 | /.90 |ig-3y| 350 |23 Ge|i45/ [0.72|2.7 l0.2i |e.57|135.0 |2 £
03cc | .45 18.M| 250 |9899 | sy | .72 | 3.0 |o. 23| ¢ 93| -i30.7[2.82

edls |a.00 i$.25] 250 |29.00 ey [ 0.731 2.3 1017 | 6e82] -i25.0|4:-79

dig 12.95 (835 250 [39.03iy74|0.731|3.0 | o 258|683l 011.8 |11

0%15 3_{,"3_,5 I1§.35| 250 |27.07] 133l o 74 a5 |0.419] L.85A=113.9]1]-33

-

oAl 2. 50 13.35] 150 29.0) jygalord [2.3 | 007]6.9] Me-3lp. 37 (3 :I“:l.lu Hydré Givbo]

Y —il0 oblaz/la
y+ "\ ] [

Signalure; @;]”h“‘rf"-'é'C‘ Date: O‘J! 23 br._ )




~ [PROJECT NUMBER NUMBER W /
392485.F1.FK rm VWAI-MWB7 /) SHEET 2 OF3

GROUNDWATER SAMPLING DATA SHEFTJ

‘ CHZMHILL
-

PROJECT : In-Situ Remediation Pilot Study LOCATION : AOC- DATF
FIELD PARAMETERS o
y,
SpCond Do ORP | Tusbidity | /
Time Purged Vol. | Depth to | Flow Rate Tl:‘l'lp,. (uSfem) Salinity Do (mall) pH (mv) (NTU) ’éelur [ Gdar  Coraments
(gals) Water (ft) | (mL/min) (*c) wiin 3% (ppt) (%) wiin 10% wiin 0.1 wiin 10mv | wiin 10%
/ ;
_/
. /I’.
/
/
4
-/,
‘1
‘/
7
,/
/
/’/
i 5 P
240 109
=11 TP
w’g_ -
7
y 4
/
f‘
r 4
| //
| /
A
7

P
£

Signature: Date:




PROJECT NUMBER WELL NUMBER

@an*
392485.FI.FK VWAI-MWO07F 4 SHEET 3 OF 3
GROUNDWATER SAMPLING DATA SHEET
|PROJECT : In-Situ Remediation Pilot Study LOCATION : AOC-I o.ma:g"} 312

NOTES (CONTINUED)

SOP(s) used (refer to SOPs in back of this log)? Y-"-‘» 14)
Were all requirements of the SAP, Pls and above mentioned SOP(s) met? Y.¢%
L

Explanation of exceptions to SAP, Pl's and SOP(s) including why, under what conditions, who authorized exception, anything
considered in the decision:

¥ cHzMVHILL

PHOTO LOG

Photo I Co mpass

’ |
Numbe| pirection | T'e |Pescription

Signature: . =S Date: 0s/23 ,'7-




PROJECT NUMBER WELL NUMBER

' CH2MIHILL 392485.FL.FK VWAI-MWO05 SHEET 1 OF 3

- GROUNDWATER SAMPLING DATA SHEET
[PROJECT - In-Situ Remediation Pilot Study LOCATION : AOC-| DATE, &)zz]It |
Weather: !mm.! LhwaID, hot Sample Team: Dio lasha b oy

__Masa Dan orS
Total Depth: M FT.(BTOC) Measured ot Masr Phay
Depth to Water: (-}  J¥-0F Fr,(BTOC] Measured Date and Time On Well: I
Water Column(h): (=) o292 FT. Pump Start Date and Time: osftrfiz 0947
Water Volume in Well _‘t-).g GAL (3.141583" h{ln}‘(welé;NZ)“? 0>IZI0432c ump Finish Date and Time: oszu h Z 12,10
Pump Depth: \ﬂ FT.(BTOC) Measured Date and Time Off Well: as{z; ll] 1235
Purge Device/Equip:  _monsgend (* 1w302) [eont rol) (17922)  Air Monitoring Readings: 0.0
IMeasuring Device/Equipment:  Sehnidt WLmet® & JI‘K'O Total Purge Volume: |zs GAL.
SAMPLE INFORMATION
|Sample 1D: \h«JAI-— MLL]QE!' 0512 Parameters Colled®d for: F N, soy ANds , T2
Sample Date/Time: _05)23 )12 0SS
Field Dup: YESQ® 1D: _ N/A Parameters Colleded for_(FD) WA
FD Sample Date/Time: ' U/A
MS/MSD: @ NO Sample Appearance: eleay, colof|€SY
Were samples fi ftemd?w Persulfate Test Kit Details: 7.0 Ipf_ﬂ
If YES, Which samples? FMETAL
FIELD PARAMETERS
ol R e et e ] e R P ) e o R

1000 |4ess<0.50![/8.35 | 125 [29.36 11309 l0-65 | 8.0 (060 |6.85)|54.3 =t

005 |40.50 |18.30] 125 [29.32]131) |0.65| -0 |5.45[7.0 | 5).b ="

010 |£0.50 |18:3%] )25 (2946|311 |0.65 (44 Jo-34 [T |45.5 | —

1015 o.9¢ 11935 | too |25yl 1313 |v.05 | 4.3 |6.32|234[¥4.) | je.0

1020 | 1.20 11220 |00 [29.92[/312 [0.05 3.6 |0.27 [T-14 | H6.3 | l6.7

1025 | i-H5 [73.32] 100 |X.95|/3/2 |0.5[3.3 [0.25]|1./12(47. 5 |H.é

036 | 1.50 18.33| 100 |29.97|1312|0.5]3.2 |o.aY|To3 |47-8 |g1>

1035 | 1-90 1331 | (00 |34l |i31] |0.e5[3:0 |0-23|7.07|45-) |6.27

o4 | §.8S 1¥31] /00 139.67(131) [0.65(2.9 |0.23|7.04[H45.6 |9.43 | wydvocammenoncy |

-~

-~

@-ﬁé‘-&‘ Date: szt hv

Signature:
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PROJECT NUMBER WELL NUMBER !

< 392485.FI.FK VWAI-MWO5 SHEET 2 OF 8 {
CH2Z2MHILL _ ; [

- GROUNDWATER SAMPLING DATA SHEET ‘
[FROJECT - In-Situ Remediation Pilot Study LOCATION : AOCI DATE: 2 .
FIELD PARAMETERS ‘

e R e e Bl o el B o el R
; {

{

e {

4 {
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TPROJECT NUMBER WELL NUMBER

0 392485.FI.LFK VWAI-MWO05 SHEET 3 OF 3
CH2Z2MIHILL
- GROUNDWATER SAMPLING DATA SHEET
PROJECT . In-Situ Remediation Pilot Study LOCATION : AOC-| DATE: o5 |3%{]2
NOTES (CONTINUED)

SOP(s) used (refer to SOPs in back of this log)? das
v
Were all requirements of the SAP, Pls and above mentioned SOP(s) met?

Explanation of exceptions to SAP, PI's and SOP(s) /ncluding why, under what conditions, who authorized exceplion, anything
considered In the declsion:

PHOTO LOG

Photo | compass

Numbe | pirection Time |Description

Signature: W Date: e<ez](L



‘ CHZMVIHILL

PROJECT NUMBER WELL NUMBER

[
392485.FI.FK VWAI-MWO0#"J SHEET 1 OF 3

GROUNDWATER SAMPLING DATA SHEET

[PROJECT - In-Situ Remediation Pilot Study LOCATION : AOC-| ___DATE: v5/
Weather: _mustly Sunny Decozd, 15°F sample Team: [)ja Whjfa ke
Mario Dansis

Total Depth: 45,27 FT.(BTOC) Measured Pat Mu udw

Depth toWater: () _19.4(0 FT.(BTOC) Measured (} 7. é’? ;‘:, -Lf :: (r-r: Date and Time On Well: 05 @ 0855
Water Column(h): (=) Zp. %2 FT. &Iﬁ Pump Start Date and Time: .{.!5/_; 31’; 1 0905
Water Volume in Well . 3 GAL (3.141593"h(in)*(wellDIA/2)"2*0.00432E Pump Finish Date and Time: Oﬁf.ij }J’J. !/(;L_,
Pump Depth: 406 '_‘t-’"cl—r'w!-_l'.(BTOC} Measured Date and Time Off Well: :_'15/.:1 9}!1 174
Purge Device/Equip:  _Mansoon ﬂw ‘ Air Monitoring Readings: O
|Measuring Device/Equipment: }‘S} 5 Sk MPs / HQL‘ Jurbydimeter Total Purge Volume: | ¥5 GAL

¥ SAMPLE INFORMATION
Sample ID: Ve AL - - {07 -05t2 Parameters Colleced for; VCC_S ,TV[CS £ (_/HA
Sample Date/Time: __ 05 /43 /13- /5@ Hﬂ&? et L ijbéf (594 MOL ] QL)

Field Dup: @mo D: vtA Mnuaﬁ 0512 Parameters Colleced for (Fo)ul_x_." 510&

FD Sample Date/Time: OSIJ-?/}-‘ 1055

MS/MSD: YES / O
Were samples filtered? @!NO

Sample Appearance: deag  colore 255

Persuifate Test Kit Details: /.4~ pom

If YES, Which samples? l’:b.(,u (F-'-‘/HN) &
FIELD PARAMETERS
0945 | €9 50 |no. 70| 70 |28 005180 | F | 1494 ] b9 ikl T |71 G
0950 | <050 |aly1 | 10 |25.43 |55 |3.04 |@7.0 | Y| HYY~H.0 [78.5
0355 | 0.50 |2).65 B0 255554 103,01 VY- [8. 7 [1LY4]]-4).3 |&7.5
$0008| 0.40 [22.01| 60 |28.4%|5525(12.97|(11.9 8. 59| 1.39]- 36.4 | k6.1
005 | £.70 122.35| 60 [¥.¢9|5473|2.99(/22. 4939|144/ =349 | 56.6
019 | 0.75 |80 | 6P |\ %.72)6¢¢3]292 |Jog.9H. 23] 0.50]-32.0 | 2.0
015 | 0.90 |33.97| €0 |28.%6|52638 |2.8) |/og.4|8.32|//55(~31. & |47. )
/020 110 |29.45] o |0y |5v59 (295 ]|92.1] &.89] //.3)|-30.7 |37 |
1025 |1.35 |25.05| ¢0 |X.02|5029 |3-68 |87.8 |6.€Y4 |/1.26]~30./ | 312
030 | jyo 13585 Lo 129.021999Y |2.-66 |18.2.]5.88 [/1.03(-30.3 [37.4
635 | 1-60 |d.3L] 60 12939 |4995 12,63 (77.0(5.80071.24~33.6 3,1-_‘!_5*"%-._..14@%
Yyo | I.ao 27.00| O 129.2)|4843|2.57 |6%.2 S0 1) tel=32.¢ |122.3
Y5 | 1.75  |32.33] oo 2937 | 255 277.9(5.8¢] 109|334 |25
| 50 .35 |47.54] &0 0\579 | 25% | 707 S Y i/ |18l
Te i 2
e e |
d_:#""'#-r
—
{";"’JI
Signature: ."_;.-~.,.".b'h___ Date:  oelzihZ



¥ CcH2MHILL

PROJECT NUMBER WELL NUMBER i’yw
392485.FI.LFK VWAI-MWO04 ] SHEET 2 OF 3

GROUNDWATER SAMPLING DATA SHEET

[PROJECT © In-Situ Remediation Pilot Study LOCATION : AOC-I DATE:
FIELD PARAMETERS ,/
-
spCond Do ORP | Turbidity A
Time F"'B"I' Vol z‘:’t"‘: F";Rf““ T‘:g"" (uSiem) 5""":“' :';:; {mgiL) M‘:":” (mv) (NTU) | ColopfOdor/Comments
(gals) ater {ft) | (miimin} | Q| inaw [ PPV wiin 10% wiin 10mV | win 10%
/
r/
g
y,
ﬂ/l
A
N
D 4
2/
g’/
s/
i
-
Z
7
¥
./'
Jlr.
.{‘J
./’
7
i
/
I
/
/
7
W
Signature: Date:




PROJECT NUMBER WELL NUMBER v
392485.FL.FK VWAI-MW04 F SHEET 3 OF 3

GROUNDWATER SAMPLING DATA SHEET

PRUJEC. T ; In-Situ Remediation Pilot Study LOQ\T!ON : AQC-I DATE: £5/23/y2
NOTES (CONTINUED)

SOP[s) used (refer to SOPs In back of this log)? A A 13-

all requirements of the SAP, Pls and above mentioned SOP(s) met? ,_Jcb bot fouw exgptons= 5o, ki

JE!tplanatlonl of exceptions to SAP, Pl's and SOP(s) inc/uding why, under what cond;rfans, who authorized exception, anything
consideered in the decision:

’ CHZMHILL
-

/ g Wi of MWo? @ foc I, w;'rzwh Ao wers wmalle 7o
leep nell L.hnf&m mﬁ‘;r)? .‘7 3/ sg shabel ip the 22 Well 15 Lenn  fumpes [ af Aoxs
égﬂ LTm b g vt releroe on well is i TRt fo a-u‘:/?/{mﬁc oz ~cbn ;zggﬁ

e b o2l Sanping feam s pnalle o Sins fow rote dyn swee jC .l
b ol Flow [ will 4 = _pampng st ‘S'anm/m‘; devwn pelifed e Pkt
S Browdd, whe labed 4o cmimne J_;_&L 25 pweobil. Wil 2oy atd noeine phmmr-dam
¢4 Vi (/\-_‘- 2
flov, Jestoelor cod fus Sppt .ggé.,t LS poifur s -fﬁﬁho; P fﬁ/ﬂe“ ;/)LS [

¢ !ﬁ:‘ = ﬁ' bt NOY glute wtithivn j0 7 of lost 3 ﬂt‘-ﬂdu'.u\_’ b oty €1

DO s considifed smbihéd - gy Silamgll Miodne wad fapsn ohan the wote had

stopfied - powap spasd bhod folae tuined op a LITLE FO (85 vhag HC-*U-rDvr o

Depi (N Q.*.s-.- ol lows flawss roluiad [3pespl ook bk s dutong wul mainty  Hagp
7 J

pLiup had {p be uimdid up a liflle ef a fipag o Neip e walbor pyviaing |

PHOTO LOG

Photo | compass
Time |Description
N“mbﬂ"~Dlrectlon i
|- w (1000 | MO¥ia taking  USl jepdints  dovun in Low x bark
2 N 1095 r Por ecoiléphines Qo CV-ON eF Josy Ie i
|
e ——— + - —— S — i -
| I . ] ;
i -
L | = siaalt
| | ! B =
——

Signature: L Q WA?{T/\- Date: osf23/ 1%




GROUNDWATER SAMPLING DATA SHEET

PROJECT NUMBER
o T P P
‘ CHZ2MHILL ek b

l . »

i

e lrr?
otal Depth: 4/.¢5 FT(BTOC) Measured

pthlo Water: () 26 27 FT.(BTOC) Measured Date and Time On Well @ 1w/ opoo
o Columnth). (=) _J&77 FT. 2 N Pump Start Date and Time: /231 =)
Volume inWell _Z.4  GAL (3.141593h(in)" (welDIA/2)*2°0.00432¢ Pump Finish Date and Time: /292 0920
p Depth: 3502 FT.(BTOC) Measured Date and Time Off Wall: \1/232 oG2S
DevicelEquip: _Mmgem o Lowteer” Air Monitoring Readings: Y
g Devica/Equipment: .S.‘L' Tourlrds e fer Total Purge Volume: 4,5 GAL
qw M ,z Parameters Colleced for [/o(s _ S Vel F % 17LS, wteHem (S, W2
wWeHEM (Ter)
Parameters Colleced for (FD) A" e Msp - Vo SVoc.
W/
Sample Appearance: Clesr, i
Persulfate Test Kit Details:

T — o/

o _‘ﬁ"“”m




T T
‘ CH2MHILL 392485.F1.FK
GROUNDWATER SAMPLING DATA SHEET
eather z

otal Depth: 4955 FT(BTOC) Measured
Depthto Water () 25 /2 FT (BTOC) Measured

ater Column(h): (=) /9. FT. M IN Pump Stan Date and Time y/az/ls 10 %
ater Volume inWell 3,0 GAL (3.141583"N(in)" (weliDIA/ZY"2*0 004326 Pumg Finish Dato and Time: L E
P _3R00_ F1(BTOC) Measured Daté and Time Off Well wlazlla jge

Alr Monitoring Resdings.

Dats and Time On Wall ez (b

v

Total Purge Volume: ~ 3. 5  GAL

v
RMATION
Parametars Colleced for |/0Cs 7, & WAl ~ 2% .,-4

ad. /o

i

1

L

L

e S




Feomc wnmen P o
' 392435.FLFK VWAI-MWOT SHEET oE 3
‘ CH2Z2MHILL
- eaouunwxrensmmmmsnm
= T STy LOCATION AOCH DATE DRI
cher sunn, el bocne shaencd Sampie Team __— Viug?y
53 ~ d 7 N
Total Depth 9S. 72 FT(STOC) Measured
oWater (3 252 FT(BTOC) Measuwed Dase anc Time On Well el ©734
Coumn) (=) 1. 7% 2 W Pump Stat Dae and Time ja COFE
Voume mWel 3.2/ GAL (3 141533"Nn (welDIAZY"2°0 00432¢ Pump Finish Date and Time #ERE IS
i _Y© _ FT(8TOC) Measwred Date anc Time OF Weit b2/ BV
DevcaEque Mensepn Fma Ar Montorng Reasngs ri 7
Device Equpment (> 3 ;1.;54# Total Purge Volume: 2.5 GAL
= i - ~ SAMPLE INFORMATION
ID_IEs - e 7 - S Paramsters Colleced for._VECs, Sieyrs St/ WEALE31
DateTme: /2 /rz . o%uS (S Qb ) wereon (o)
Ou: EESNG 10 ppumr - omme 277 a Parameters Colleced for_(FD) /7€, ST
Sample DataTme: . 2%'2a Fixr
samples fltered XTESNO Parsuliste Test Kt Detals. (7 7 gam
YES, Which samples? AP0 LS
=
Depth 1o Setone 00 ==
bl Bl 6l £~ B =] i I 1 B N KON Ry
9. 277a | ® 127419.2;] |6XZ|4e3|NS4-Cof |L.52] S
' ” 219 m -5ty 34 < ([ =
e |0 % |27q|%%| |Sto] S5 &l ,-
U T3 TS 7Y K A
= h__' m 5 e o F Oleve
so | Yo |2 3 s, -
: Cle,
I Clge

#xo,




PROJECT NUMBER
392485.FI.FK

GROUNDWATER SAMPLING DATA SHEET

PROJECT _ In-Situ Remediation Pliot Study LOCATION : AOC-
i NOTES (CONTINUED)
SOP(s) used (refer to SOPs in back of this log)? /&5

‘ CHZ2MHILL

Explanation of exceptions to SAP, PI's and SOP(s) /ncluding why, under what conditions, who authorized exception, anything
considered in the decision:




Appendix B
ISCO Application Data March - April 2010




Vieques AOC | Field Parameters - Summary Sheet

Time Date Well ID Dept(r;t—'lt;?o—l/;/ater ORP (mV)|DO (mg/L) C(()rr:]dsl;gg]v)ity pH Tem?%r;:l ture T(U’\fll%lgl)ty Copnecrszrztt?on (i.'u;flit)e[;iis;rg}] Notes
[optional] (mg/L)
Baseline Monitoring Well Sampling
- 3/15/2010 MW-01 24.93 - - - - - - - -
0935 3/18/2010 MW-02 24.16 113.0 0.13 1.099 6.69 29.72 - 0 - Injection MW
0905 3/19/2010 MW-03 24.41 -49.4 0.26 1.275 6.76 29.68 - 0 - Injection MW
1120 3/19/2010 MW-04 24.63 308.0 0.17 1.289 6.77 29.82 - 0 - Injection MW
1215 3/18/2010 MW-05 24.31 -7.0 0.28 1.431 6.74 29.56 - 0 -
0946 3/22/2010 MW-06 25.04 -70.6 0.51 1.374 6.72 28.93 - 0 -
-- 3/15/2010 MW-07 24.85 -- -- -- -- -- -- -- -- Injection MW
-- 3/15/2010 MW-08 23.55 -- -- -- -- - - - -
- 3/15/2010 MW-09 23.61 - - - - - - - -
DAY 1 - Pre-Injection Monitoring
0834 3/27/2010 MW-01 25.69 - - - - - - - -
0831 3/27/2010 MW-02 24.97 -- -- -- -- - - - - Injection MW
0827 3/27/2010 MW-03 25.25 - - - - - - - - Injection MW
0821 3/27/2010 MW-04 25.41 -- -- -- -- - - - - Injection MW
- - MW-05 - - - - - - - - -
0845 3/27/2010 MW-06 26.02 -- -- -- -- -- -- -- --
0818 3/27/2010 MW-07 25.57 - - - - - - - - Injection MW
-- -- MW-08 -- -- -- -- -- -- -- -- --
- - MW-09 - - - - - - - - -
DAY 1 - Monitoring during Injection
0923 3/27/2010 MW-07 25.35 - - - - - - - - Injection MW
1032 3/27/2010 MW-07 24.91 -- -- -- -- -- -- -- -- Injection MW
1043 3/27/2010 MW-07 24.87 - - - - - - - - Injection MW
DAY 2 - Monitoring during Injection
0952 3/29/2010 MW-01 25.92 - - - - - - - -
0948 3/29/2010 MW-02 25.25 -- -- -- -- -- -- -- -- Injection MW
0950 3/29/2010 MW-03 25.54 - - - - - - - - Injection MW
- 3/29/2010 MW-04 - - - - - - - - - Well Injection Occurring
0953 3/29/2010 MW-05 25.60 - - - - - - - -
0954 3/29/2010 MW-06 26.27 - - - - - - - -
0945 3/29/2010 MW-07 25.77 - - - - - - - - Injection MW

AOC | Injection Field Sheets.xls; AOC |

page 1 of 2



Vieques AOC | Field Parameters - Summary Sheet

Time Date Well ID Dept(r;t—'lt;?o—l/;/ater ORP (mV)|DO (mg/L) C(()rr:]dsl;gg]v)ity pH Tem?%r;:l ture T(U’\fll%lgl)ty Copnecrszrztt?on (i.'u;flit)e[;iis;rg}] Notes
[optional] (mg/L)
0955 3/29/2010 MW-08 25.27 -- -- -- -- -- -- - --
0959 3/29/2010 MW-09 26.20 -- -- -- -- - - - -
1051 3/29/2010 MW-01 25.88 -- -- -- -- - - - -
1049 3/29/2010 MW-02 25.16 -- -- 1.123 11.47 28.8 - - - Injection MW
1046 3/29/2010 MW-03 25.45 -- -- -- -- - - - - Injection MW
-- 3/29/2010 MW-04 -- -- -- -- -- - - - - Well Injection Occurring
1055 3/29/2010 MW-05 25.52 -- -- -- -- - - - -
1054 3/29/2010 MW-06 26.27 -- -- -- -- - - -- --
1045 3/29/2010 MW-07 25.27 -- -- 1.413 6.71 29.2 -- -- -- Injection MW
1052 3/29/2010 MW-08 25.27 -- -- -- -- -- -- -- --
1057 3/29/2010 MW-09 26.18 -- -- -- -- -- -- -- --
1354 3/29/2010 MW-07 25.31 -- -- 1.448 6.70 29.3 -- -- -- Injection MW
Vieques AOC | Field Parameters - Summary Sheet
Time Date Well ID Dem(';t'gg;gater ORP (mV)|DO (mg/L) C((’;dsljg:j")ity pH Tem?%awre T(ur\rlglgl)ty c:fcfﬁfrifon (i”g"/it)e[;;is;gf] Notes
[optional] (mg/L)
DAY 3 - Monitoring during Injection
0749 3/30/2010 MW-01 25.94 -- -- -- -- -- -- -- --
0754 3/30/2010 MW-02 25.58 -- -- -- -- -- -- -- -- Injection MW
0756 3/30/2010 MW-03 25.77 -- -- -- -- -- -- -- -- Injection MW
0752 3/30/2010 MW-04 25.77 -- -- -- -- -- -- -- -- Injection MW
0733 3/30/2010 MW-05 25.63 -- -- -- -- - - - -
0738 3/30/2010 MW-06 26.40 -- -- -- -- - - - -
0746 3/30/2010 MW-07 25.73 -- -- 1.363 6.68 28.5 - - - Injection MW
0743 3/30/2010 MW-08 25.39 -- -- -- -- - - - -
0741 3/30/2010 MW-09 26.30 -- -- -- -- - - - -
1012 3/30/2010 MW-01 25.90 -- -- 1.317 7.05 29.1 - - -
DAY 4 - Monitoring during Injection
0649 3/31/2010 | Mw-01 26.03 - - | - - - - - -

AOC | Injection Field Sheets.xls; AOC |
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ISCO Injection Field Observation Form

Injection Well: MWO02

@ cHzZMHILL
-

Site: Vieques AOC-I
Project: In Situ Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 66 66 Screen Interval = 31 - 41 ft bgs
167 233 Total Solution Volume = 514 gallons
150 383 (includes 20 gallons of chase water)
86 469 Persulfate Solution per Well = 475 gal
31 500 Mass of Persulfate per Well = 209 Ibs
Mass of NaOH per Well = 200 Ibs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L
Date Start Time Stop Time Pressurg range Flowrate Total .Tlme Total Volume Notes
(psi) (apm) (min) (aallons)
66 gal batch injected (200 gallon batch simultaneously into
3/27/2010 0853 0910 10 not registering 17 66 MWs 2, 3, and 4). Flow readings not accurate, will switch to
injecting into individual wells.
3/29/2010 1304 1330 0 2.7 43 - 167 gal batch begin injecting; stop to refuel compressor
3/29/2010 1349 1356 0 3.0-32 50 233 167 gal batch injection complete
3/29/2010 1445 - 0 1.23 - - 200 gal batch begin injecting; gravity fed
3/29/2010 1510 1539 <05-45 36 104 383 150 gal of the 200 gallon batch injected, put other 50 gallons in
MW-03
3/30/2010 0910 0934 0 3.6 128 469 86 gal batch begin injecting; 86 gal batch injection complete
3/30/2010 1016 1025 0 3.2 137 500+10 31 gal batch + 10 gal chase water; injection complete

Notes: When the pump head was fixed to the well head the flowrate was at less than 0.5 gpm and pressure was at 2 psi. At 1445 when the pump head was unscrewed from the well head and
allowed to pour in under gravity feed, the flowrate was over 4 gpm and pressure ranged from 0 - 0.5 gpm.

AOC | Injection Field Sheets.xls; Injection MW02

Page 1 of 1



ISCO Injection Field Observation Form
Injection Well: MW03

@ cHz2MHILL

Site: Vieques AOC-I
Project: In Situ Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 24 - 34 ft bgs
Total Solution Volume =514 gal
(includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 Ibs
Mass of NaOH per Well = 200 Ibs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L
Date Start Time Stop Time Pressurg range Flowrate Total _T|me Total Volume Notes
(psi) (apm) (min) (gallons)
67 gal batch injected (200 gallon batch simultaneously into
3/27/2010 0853 0910 6 50 17 67 MWs 2, 3, and 4). Flow readings not accurate, will switch to
injecting into individual wells.
3/29/2010 1549 -- 0 4 -- -- 50 gal batch begin injecting; gravity fed
3/29/2010 1605 1620 0 1.8 48 117 50 gal batch injection complete
3/30/2010 0810 - 0 1.4 - - Begin injecting
3/30/2010 0847 - 0 15 - -
3/30/2010 0910 0934 0 1.2 132 231
3/30/2010 1016 1026 0 0.8 142 239
3/30/2010 1027 - 0 - - -
3/30/2010 1052 1153 0 1.3 228 338 Batch complete- turn off to mix new batch
3/30/2010 1242 - 0 1.1 - -
3/30/2010 1250 - 0 1.1 - -
3/30/2010 1320 - 0 1.1 - -
3/30/2010 1350 - 0 1.1 - -
3/30/2010 1420 1432 0 1.1 - 459 Batch complete- turn off to mix new batch
3/30/2010 1504 1541 0 1.1 407 500 Begin injecting last batch; Sodium persulfate injection complete
3/30/2010 1640 1650 0 - 417 510 10 gal chase water injected
P—
]
T
Notes:

AOC | Injection Field Sheets.xls; Injection MW03
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ISCO Injection Field Observation Form

Injection Well: MW04

@ cHzZMmHILL
-

Site: Vieques AOC-I
Project: In Situ Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 30 - 40 ft bgs
Total Solution Volume = 514 gal
(includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 Ibs
Mass of NaOH per Well = 200 Ibs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L
Date Start Time Stop Time Pressure_ range Flowrate Total .Tlme Total Volume Notes
(psi) (apm) (min) (gallons)
67 gal batch injected (200 gallon batch simultaneously into
3/27/2010 0856 0910 8 3.63 14 67 MWs 2, 3, and 4). Flow readings not accurate, will switch to
injecting into individual wells.
3/27/2010 1014 -- 13 -- -- -- 200 gal batch begin injecting; inject under pressure
3/27/2010 1015 - 20 3.2 - -
3/27/2010 1026 - 23 - - -
3/27/2010 1030 - 21 24 - -
3/27/2010 1049 - 21 24 - -
3/27/2010 1107 1127 21 2.4 87 267 200 gal batch injection complete
3/29/2010 1014 - 10 2 - - 200 gal batch begin injecting
3/29/2010 1027 - 10 2 - -
3/29/2010 1111 - 10 2 - -
3/29/2010 1121 1136 10 2 169 467 200 gal batch injection complete; stop to mix new batch
3/29/2010 1224 1227 10 2 172 473 33 gal batch begin injecting; stop- m]ectlc_m well head blew off
due to pressure- reaffix
3/29/2010 1233 -- 10 2 -- --
3/29/2010 1242 1246 8 2 185 500 Sodium persulfate injection complete
3/29/2010 1250 1255 10 - 190 510 10 gal chase water added
Notes:

AOC | Injection Field Sheets.xls; Injection MW04
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ISCO Injection Field Observation Form
Injection Well: MWO7

@ cHzZmMHILL

Site: Vieques AOC-|
Project: In Situ Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 33 - 43 ft bgs
Total Solution Volume = 514 gal
(includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 Ibs
Mass of NaOH per Well = 200 Ibs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L
Date Start Time Stop Time Pressurg range Flowrate Total ‘Tlme Total Volume Notes
(psi) (apm) (min) (gallons)
3/30/2010 1034 1035 0 0.4 1 0.4 tested flowrate when gravity fed- very low when put in 5 gal
3/30/2010 1044 -- -- 15 -- -- 141 gal batch injecting; inject under pressure
3/30/2010 1120 1153 18-21 0.9 70 62
3/30/2010 1242 - 20 0.6 - -
3/30/2010 1250 - 24 0.6 - -
3/30/2010 1320 - 20 0.6 - -
3/30/2010 1350 - 16 0.6 - -
3/30/2010 1420 1432 15 0.6 180 141
3/30/2010 1504 - 20 - - - 59 gal batch begin injecting
3/30/2010 1534 - 20 0.6 - -
3/30/2010 1545 - 20 - - -
3/30/2010 1603 - 22 - - -
3/30/2010 1627 - 22 - - -
3/30/2010 1640 1641 21 -- 277 200 59 gal batch injection complete
3/31/2010 0657 - 20 17 - - 200 gal batch begin injecting
3/31/2010 0720 - 20 1.7 - -
3/31/2010 0750 - 24 1.7 - -
3/31/2010 0810 - 24 1.7 - -
3/31/2010 0840 0904 24 17 414 400 200 gal batch injection complete
3/31/2010 0932 - 22 17 - - 100 gal batch begin injecting
3/31/2010 0950 - 30 1.7 - -
3/31/2010 1015 -- 16 1.7 -- -
Notes:

AOC | Injection Field Sheets.xls; Injection MW07
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ISCO Injection Field Observation Form

Injection Well: MWO07 @ cHzmHILL
-
Site: Vieques AOC-|
Project: In Situ Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 33 - 43 ft bgs
Total Solution Volume = 514 gal
(includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 Ibs
Mass of NaOH per Well = 200 Ibs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L
Date Start Time Stop Time Pressurg range Flowrate Total ‘Tlme Total Volume Notes
(psi) (apm) (min) (gallons)
3/31/2010 1030 - 29 0.6 - -
3/31/2010 1100 1133 28 0.6 505 500 Sodium persulfate injection complete
3/31/2010 1150 1207 - - 522 510 10 gal chase water added
Notes:

AOC | Injection Field Sheets.xls; Injection MWO07 (2) page 1 of 1



4< 2 ORIN Remediation Technologies
N4

May 24, 2010

Stephen Brand

CH2M Hill

5700 Cleveland Street, Ste. 101
Virginia Beach, VA 23462

Subject: Summary of Remedial Chemical Injection Activities Performed at
the Navy Clean Site in Vieques, Puerto Rico.

Dear Stephen:

The following is a summary of the work completed by ORIN Remediation
Technologies, LLC (ORIN) for CH2M Hill at the Navy Clean Site in Vieques,
Puerto Rico.

On March 22, 2010 ORIN began preparation for injection activities by discussing
site specific health and safety plans with ORIN, CH2M Hill, and JFA personnel.
Potential chemical injection, island specific, and Geoprobe related safety hazards
were discussed. The group evaluated ways to reduce the risks, and the best
practices to maintain safety.

On Tuesday March 23, 2010 ORIN began sodium persulfate injection in AOC E.
ORIN injected a 20% sodium persulfate solution into monitoring wells 1, 3, 4,

and 5. Sodium persulfate injection in AOC E took place March 23-26, and on
March 29, 2010.

ORIN injected on monitoring wells 3, 4, and 5 before beginning injection on MW-
1. During injection on the first three monitoring wells, ORIN bailed MW-1 to
check for sodium persulfate. The goal was to show influence on MW-1 from
injection into the surrounding wells. On Thursday March 25, 2010 a field
persulfate test indicated sodium persulfate concentrations of 4.2 to 5.6 ppm in
MW-1. Injection on MW-1 began later that day.

ORIN Remediation Technologies, LLC.
4908 Meinders Road, McFarland, WI 53558 Phone 608-838-6699 Fax 608-838-6695



J
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Each of the four monitoring wells received 20 gallons of chase water following
sodium persulfate injection. Injection rates, pressures, and volumes per well are
included in table 1.

C ORIN Remediation Technologies

ORIN commenced calcium nitrate injection activities in AOC E on Monday,
March 22,2010. Immediately after starting the injection through Geoprobe rods,
the treatment chemistry surfaced around the bore hole. After discussing how to
proceed, CH2M Hill decided to have JFA install temporary injection points.
Calcium nitrate injection resumed via installed temporary injection points
Thursday March 25, 2010. Treatment chemistry was delivered by gravity feed,
under zero PSI. The calcium nitrate injection was completed March 26, 2010.
Following calcium nitrate injection, 20 gallons of chase water was injected into
each injection point. Injection rates, pressures, and volumes per well are
included in table 2.

ORIN began sodium persulfate injection in AOC I on Saturday March 27, 2010.
The first 200 gallons of solution ORIN injected into MW- 2, 3, and 4
simultaneously. After the 200 gallon tank was gone, it was clear that ORINs flow
meters were not correctly measuring the total gallons. To overcome this
problem, ORIN began injecting on only one monitoring well at a time. Over the
course of the following injection day, injection pressure in AOC-I monitoring
wells steadily increased. After a successful attempt to gravity feed, ORIN began
injecting with no seal on the monitoring well. Under this zero PSI, gravity feed
system, injection rates increased. Following treatment chemistry injection, each
monitoring well received 10 gallons of chase water. Injection in AOC I was
completed Wednesday March 31, 2010. Injection rates, pressures, and volumes
per well are included in table 3.

If you have any questions regarding this injection or any other project, please
give us a call at (608) 838-6699 ext. 305.

Sincerely,
John Dinneen

Field Technician
ORIN Remediation Technologies, LLC.

ORIN Remediation Technologies, LLC.
4908 Meinders Road, McFarland, WI 53558 Phone 608-838-6699 Fax 608-838-6695



Navy Clean AOC E
Sodium Persulfate Post Injection Summary

Table 1
Sodium
Injection Persulfate Injection Flow Rate | Gallons
Injection Point Date Time On Time Off |Depth (feet) | Concentration | Pressure (psi)| (gpm) Injected | Comments  Total Volume
MW-3 3/23/10 7:30 17:00 40-50 20% 10 .5-1 165
MW-4 3/23/10 7:30 17:00 40-50 20% 8 5-1 165
MW-5 3/23/10 7:30 17:00 40-50 20% 8 .5-1 70
MW-3 3/24/10 7:35 10:45 40-50 20% 10 0.2 29
10:45 17:00 40-50 20% 20-30 0.8 236
MW-4 3/24/10 7:35 10:45 40-50 20% 12 0.2 29
10:45 17:00 40-50 20% 25-30 0.8 284
MW-5 3/24/10 7:35 11:03 40-50 20% 8 0.2 38
11:03 13:13 40-50 20% 8 3.5 392 500
MW-3 3/25/10 10:45 13:40 40-50 20% 14 0.5 85 515
MW-4 3/25/10 10:45 11:08 40-50 20% 28 1 15 493
MW-1 3/25/10 10:55 17:02 40-50 20% 18 <0.5 135
MW-1 3/26/10 7:22 17:13 40-50 20% 18 0.2 200
MW-1 3/29/10 7:25 9:05 40-50 20% 18 0.2 33
9:31 16:46 40-50 20% 18 0.25 100
MW-1 3/30/10 7:24 9:10 40-50 20% 18 0.2 33 501




Navy Clean AOC E
Calcium Nitrate Post Injection Summary

Table 2
Calcium
Injection Nitrate Injection Flow Rate | Gallons
Injection Point Date Time On Time Off |Depth (feet) | Concentration| Pressure (psi)| (gpm) Injected Comments
Immediate short circuit
around borehole. Injection

IP-7 3/22/10 5% 0 points instalation began.
1P-4 3/25/2010 14:40 15:22 16-26 5% 0 4.1 172 172
1P-6 3/25/2010 14:40 15:24 16-26 5% 0 2.5 110 110
IP-7 3/25/2010 14:55 15:24 16-26 5% 0 0.75 23

15:24 16:50 16-26 5% 0 0.4 34
IP-1 3/25/2010 15:33 16:24 16-26 5% 0 2 102 102
IP-2 3/25/2010 15:33 16:48 16-26 5% 0 1.36 102 102
IP-7 3/26/2010 7:43 8:07 16-26 5% 0 0.75 18

8:58 9:40 16-26 5% 0 0.64 27 102
IP-3 3/26/10 7:46 8:07 16-26 5% 0 1.5 31

8:53 9:40 16-26 5% 0 1.5 71 102
IP-5 3/26/10 7:51 7:53 16-26 5% 0 2 4

8:04 8:07 16-26 5% 0 0.29 1

9:05 11:45 16-26 5% 0 0.57 97 102




Navy Clean AOC |
Sodium Persulfate Post Injection Summary

Table 3
Sodium
Injection Persulfate Injection Flow Rate | Gallons
Injection Point Date Time On Time Off |Depth (feet) | Concentration | Pressure (psi) (gpm) Injected Comments

MW-2 3/27/10 8:53 9:10 33-43 5% 10 3.9 66
MW-3 3/27/10 8:53 9:10 33-43 5% 6 3.9 67
MW-4 3/27/10 8:53 9:10 33-43 5% 8 3.9 67

10:14 11:27 33-43 5% 23 2.8 200
MW-4 3/29/10 10:14 11:34 33-43 5% 11 2.5 200

12:24 12:47 33-43 5% 10 1.4 33 500
MW-2 3/29/2010 13:04 13:58 33-43 5% 0 3.7 200

14:45 15:36 33-43 5% 0 3 150
MW-3 3/29/10 15:49 16:20 33-43 5% 0 1.7 50
MW-2 3/30/10 9:10 9:34 33-43 5% 0 3.6 86

10:16 10:26 33-43 5% 0 3.2 31 533
MW-3 3/30/10 8:10 9:34 33-43 5% 0 1.3 114

10:16 10:26 33-43 5% 0 0.8 8

10:27 10:52 33-43 5% 0 0.8 20

10:52 11:53 33-43 5% 0 1.3 79

12:42 14:32 33-43 5% 0 1.1 121

15:04 15:41 33-43 5% 0 1.1 41 500
MW-7 3/30/2010 10:44 11:53 33-43 5% 20 0.9 62

12:42 14:32 33-43 5% 20 2.9 79

15:04 16:41 33-43 5% 20 15 59
MW-7 3/31/2010 6:57 9:04 33-43 5% 20 1.2 200

9:35 10:40 33-43 5% 20 1.7 100 500
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TECHNICAL MEMORANDUM CH2MHILL

Technical Justification for Conducting First Post-
Injection Sampling at AOC I Despite Low Residual
Persulfate Concentrations

PREPARED FOR: Daniel Rodriguez/EPA

Wilmarie Rivera/ PREQB

Richard Henry /FWS
PREPARED BY: CH2M HILL, on behalf of the Navy
DATE: September 20, 2010

The purpose of this memorandum is to provide technical justification for conducting the
first post-oxidant-injection groundwater sampling event at AOC I, in accordance with the
original schedule (i.e., October 2010, approximately 7 months following injection), despite
the presence of low levels of residual persulfate in several of the wells.

During the scoping for the In-Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling
and Analysis Plan, Former Naval Ammunition Support Detachment, Vieques, Puerto Rico (CH2M
HILL, 2010), the team concurred that prior to conducting post-injection sampling, field
testing for persulfate would be conducted to ensure oxidant is not collected in the samples.
The first post-injection sampling event at AOC I is scheduled for October 2010, in
accordance with the current Site Management Plan (SMP) schedule. In anticipation of this,
on August 24, 2010, CH2M HILL collected groundwater samples for field analysis of
persulfate in monitoring wells at AOC I. The following results were obtained:

Persulfate
Date Well (ppm)

8/24/10 | MWO01 0
8/24/10 | MW02 >70
8/24/10 | MWO03 49
8/24/10 | MWO04 >70
8/24/10 | MWO05 0
8/24/10 | MWO06 0
8/24/10 | MWO07 >70




TECHNICAL JUSTIFICATION FOR CONDUCTING FIRST POST-INJECTION SAMPLING AT AOC | DESPITE LOW RESIDUAL PERSULFATE CONCENTRATIONS

However, because the wells were not purged prior to collecting the samples, the wells
showing positive persulfate results were re-sampled on August 27, 2010, following purging
of approximately 1.5 to 2 well volumes. The following results were obtained:

Gallons Well Persulfate
Date Well Bailed | Volumes (ppm)
8/27/2010 | MWO02 6 1.5 14
8/27/2010 | MWO03 4.25 1.5 2.1
8/27/2010 | MWO04 5 1.5 1.4
8/27/2010 | MWO07 8.25 2 105

The above information was shared with FMC, Inc., the manufacturer of the sodium
persulfate used as the oxidant at AOC I. As shown in the attached correspondence from
FMC, concentrations of persulfate under 500 ppm are no longer reactive with contaminants.
Thus, the persulfate remaining in groundwater, when below 500 ppm, will not alter the
contaminant analytical results for groundwater samples. FMC stated that this finding is
based on 10+ years of practice in the field, and that samples shipped to the laboratory
should arrive with the same contaminant concentrations as when they left the field.

Furthermore, sodium persulfate was injected at a 20% by weight concentration in March
2010, and in August 2010 was detected at up to only 0.44 % by weight (105 ppm), evidence
for considerable consumption or dilution in the subsurface.

Based on the above information, the Navy proposes that the groundwater sampling at AOC
Iin October 2010 proceed as planned. Following purging and prior to sampling,
groundwater from each well will be field tested for persulfate to ensure the residual
persulfate concentration is less than 500 ppm.



From: Julio Vazquez [Vazquez.Julio@epamail.epa.gov]

Sent: Tuesday, March 06, 2012 12:01 PM
To: Doerr, Brett/VBO
Cc: Angela Carpenter; Selcoe, Barrie/HOU; Hannah, Bill/VBO; Daniel Rodriguez;

daniel.r.hood@navy.mil; dan.waddill@navy.mil; Ballam, Dennis/VBO; Diana
Cutt; diane.wehner@noaa.gov; Felix_Lopez@fws.gov;
fultoncom@fultoncom.com; jim@uxopro.com; Martin, John/GNV; Swenfurth,
John/TPA; Tomik, John/VBO; kevin.cloe@navy.mil;
KRutkowski@trcsolutions.com; madeline.rivera@navy.mil; Michael Sivak;
Zamboni, Michael/WDC; Mindy Pensak; richard_henry@fws.gov; Sergio Lopez;
Brand, Stephen/VBO; Struve, Susana/WDC; THall@TechLawlInc.com;
Garretson, Timothy/JAX; Wenk, Tim/VBO; Kappleman, William/WDC;
wilmarierivera@jca.pr.gov

Subject: Re: Vieques - February 2012 Draft Tech Sub Meeting Minutes; May 2012 Draft
Tech Sub Meeting Agenda; Consensus/Action Item Lists

Brett:

One of the items | was assigned to follow up for the subject meeting was the identification of the monitoring wells
that should be sampled for the next two rounds for AOC I. After talking to Diana, she suggested we sample MW-
04, MW-05 and MW-07, as they are the ones that had benzene concentrations initially exceeding criteria. Call me

if you have any questions.

Julio F Vazquez, RPM
U.S. EPA - Region 2
Special Projects Branch/
Federal Facilities Section
New York

%, United States Environmental Protection Agency
i



Brand, Stephen/VBO

Subject: FW: First post-injection sampling event at west Vieques AOC |

From: Doerr, Brett/VBO

Sent: Thursday, September 30, 2010 9:16 AM

To: Swenfurth, John/TPA; Brand, Stephen/VBO; Hannah, Bill/VBO
Subject: FW: First post-injection sampling event at west Vieques AOC I

From: Cutt.Diana@epamail.epa.gov [mailto:Cutt.Diana@epamail.epa.gov]

Sent: Thursday, September 30, 2010 10:09 AM

To: Doerr, Brett/VBO; Rodriguez.Daniel@epamail.epa.gov

Cc: WilmarieRivera@jca.gobierno.pr; Richard Henry@fws.gov; Sivak.Michael@epamail.epa.gov;
Pensak.Mindy@epamail.epa.gov; Diane.Wehner@noaa.gov; kevin.cloe@navy.mil; daniel.r.hood@navy.mil; Tomik,
John/VBO; madeline.rivera@navy.mil

Subject: RE: First post-injection sampling event at west Vieques AOC I

Just spoke to Scott Huling, EPA's in situ oxidation expert in Ada, OK. According to him, residual levels of
persulfate even at the concentrations were are seeing at AOC I, can be a problem and continue to effect
the contaminant concentrations in the sample. This has been the subject of much recent scrutiny and
study by EPA. Although the assertation made by FMC is not necessarily a bad statement, it is leaving out
such factors as: UV light, heat from the sun and a bigger issue - heating during analysis in the GS/MS
headspace method. All of these factors can activate the persulfate in the sample container and effectively
lower the contaimant concentrations (see Scott's note below).

Scott's suggestions are:

1. wait to sample until no persulfate remains, or
2. add a preservative to the sample. He has successfully used ascorbic acid (4:1 acid:sample ratio).

Scott is available by phone or email to discuss further if need be. Thanks.

-Diana

Diana Cutt, P.G., Geologist
EPA Region 2
ERRD/PSB/TST

290 Broadway

NY, NY 10007
212-637-4311

Diana, attached is an abstract from a journal article that was submitted to a journal for publication. I
believe Phil Block is generally correct in his letter, but there are conditions in which the persulfate residual
in a ground water sample can be activated and can negatively impact the quality of the ground water
sample that is not addressed in the memo. Specifically, one condition involves the method of analysis. The
headspace method, used to analyze VOCs in different EPA methods, involves a heating step that will
activate the persulfate. Even low concentrations of persulfate, i.e., < 500 mg/L, this will significantly
impact the quality of the sample. Scott



Scott G. Huling, Ph.D., P.E.

Environmental Engineer

U.S. Environmental Protection Agency

Robert S. Kerr Environmental Research Center
P.O. Box 1198 (or, 919 Kerr Lab Drive)

Ada, OK 74820

Phone: (580) 436-8610; Fax: (580) 436-8614
e-mail: Huling.Scott@epa.gov

website: http://www.epa.gov/ada/research.html




+MC

Environmental Industry Team
Chemical Products Group
1735 Market St.

Philadelphia, PA 19103

September 10, 2010

RE: Reactivity of Dilute Concentrations of Klozur® Persulfate

It is the experience of FMC over the past ten years that the minimum reactive
concentration of sodium persulfate in groundwater is 0.5 g/ L (500 ppm).
Oxidative reaction rate is proportional to the concentration of the contaminant,
the concentration of the oxidant and the concentration of the persulfate activator.
At concentrations below this level, the effective reaction rate with contaminants of
concern is essentially zero, and for all intents and purposes the oxidative reaction
is complete. This is further impacted by the co-incident reduction in persulfate
activator concentration.

Transportation of groundwater samples containing less than 500 ppm of
persulfate should not occur further significant contaminant reduction in route to
the laboratory, assuming the transportation time is not significant (less than a
couple of days) and the sample is not exposed to a significant heat source. This
can be further mitigated by shipment of the sample on ice.

y Jg/’;{%ﬁ& %x{i\

&

Philip Block

Technology Manager — Remediation
FMC Corporation




CHZMHILL TELEPHONE CONVERSATION RECORD

Call To: Diana Cutt/EPA Mike Zamboni/CH2M HILL
Scott Huling/EPA Brett Doerr/CH2M HILL
Susanne Borchert/CH2M HILL
Phone No.: Date: October 04, 2010
Call From: Time:
Message

Taken By: Brett Doerr

Subject: Ascorbic acid additive to post-injection samples collected at AOC |

Based on a comment received from EPA regarding the proposal to move forward with the
first post-injection sampling at AOC I despite the presence of low levels of residual
persulfate in several wells, a conference call was held on Monday October 4, 2010 among the
following:

Diana Cutt/EPA - Hydrogeology technical support for Vieques environmental restoration
program

Scott Huling/EPA - research lead regarding in-situ chemical oxidation

Susanne Borchert/ CH2M HILL - In-situ remediation technology expert

Mike Zamboni/ CH2M HILL - Chemist for Vieques environmental restoration program
Brett Doerr/ CH2M HILL - Vieques environmental restoration program lead

Based on research done by EPA, samples containing residual persulfate have shown
decreases in VOC concentrations in the laboratory when analyzing VOCs using the GC
method with the purge and trap process. EPA has found that adding sufficient ascorbic acid
to the samples prevents the loss of VOCs because the persulfate preferentially oxidizes the
ascorbic acid instead of the VOCs.

Therefore, the group concurred that sampling at AOC I should proceed as planned, with the
sampling protocol modified to include the addition of ascorbic acid to the sample containers
as a field preservative. Ascorbic acid will be added to the sample containers at a ratio of 4
moles of ascorbic acid (or greater) per mole of persulfate. Scott stated that having more than
a 4:1 ratio of ascorbic acid:persulfate (at least up to 40:1 ratio per his research) does not
negatively affect the VOC results. Persulfate measurements after purging and prior to
sampling will be conducted to ensure sufficient ascorbic acid is added to each sample
container for VOCs analysis.

Based on the above, CH2M HILL will proceed with the sampling event during the week of
October 25, 2010. If anyone has any concerns or comments on the approach, please let us
know by COB Friday October 8, 2010.
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DataQual

Environmental Services, LLC

CH2M HILL
3011 S.W. Williston Road
Gainesville, FL 32608-3928

June 7, 2010
SDG# SJ0464, Mitkem Laboratories
Vieques Island, Puerto Rico CTO-83 AOCE & AOC |

Dear Mr. Acaron,

The following Data Validation report is provided as requested for the parameters noted in
the table below for SDG # SJ0464. The data validation was performed in accordance
with the SW-846 methods utilized by the laboratory, the Region Il Standard Operating
Procedures for the Validation of Organic Data Acquired Using SW-846 Methods
(8260B-Rev 2, January 2006- SOP #HW-24, 8270D-Rev 3 and October 2006-SOP #HW-
22), and professional judgment. Region II has not developed a validation checklist SOP
for the methods used to assess the inorganic method in this SDG (SW-846 methods
6010B) or the organic methods used to assess the fuels (SW-846 8015G for gasoline and
8015 TPH for diesel range organics). The Region Il Standard Operating Procedure for
the Evaluation of Metals Data for the CLP was used as applicable for the metals data.
For the other fraction alternative worksheets were provided. Region II flagging
conventions were used. All areas of concern are discussed in the body of the report and a
summary of data qualifications is provided.

Sample [D Lab ID Matrix | VOA | SVOA | GRO | TPH Fe, Mn
VWAE-MWO03-0310 J0464-01 water X X X X X
VWAE-EB01-031610 10464-02 water X X X X
VWAE-TB01-031610 10464-03 water X X
VWAE-MWO05-0310 10464-04 water b X X X X
VWAE-MW04-0310 10464-05 water X X X X X
VWAE-MW4P-0310 10464-06 water X X X X
VWAE-EBO01-031710 10464-07 water X X X X
VWAE-TB01-031710 J10464-08 water X X
VWAE-MWO01-0310 J10464-09 water X X X X X
VWAI-MW02-0310 J0464-10 water X X X
VWAI-MW03-0310 J0464-11 water X X X
VWAI-EBO1-031810 10464-12 water X X
VWAI-TB01-031810 10464-13 water X
VWAI-MWO03-0310 J10464-14 water X X X
VWAIL-MWO03P-0310 10464-15 water X X
VWAI-MW4-0310 J0464-16 water X X X
VWAI-EB01-031910 J10464-17 water X X
VWAI-TB01-031910 J0464-18 water X
VWAI-EB01-032210 10464-20 water X X
VXAI-TB01-032210 J0464-21 water X
VWAI-MWO07-0310 10464-22 water X X X
VWAE-MWO03-0310MS J0464-01MS water X X X X X
VWAE-MW03-0310MSD | 10464-01MSD water X X X X X
VWAI-MW02-0310MS 10464-10MS water X
VWAI-MW02-0310MSD | J0464-10MSD water X

5830 Amberway Drive + St. Louis, MO 63128 + 314-330-1327 + Fax 314-849-6264
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The following quality control samples were provided with this SDG: samples VWAE-
TB01-031610, VWAE-TB01-031710, VWAI-TB01-031810, VWAI-TB01-031910 and
VXAI-TB01-032210-trip blanks; samples VWAE-EB01-031610, VWAE-EB01-031710,
VWAI-EB01-031810, VWAI-EB01-031910 and VWAI-EB01-032210-equipment
blanks; sample VWAE-MW4P-0310-field duplicate of sample VWAE-MW4-0310; and
sample VWAI-MWO03P-0310-field duplicate of sample VWAI-MW03-0310.

The samples were evaluated based on the following criteria:

Data Completeness

Sample Condition

Technical Holding Times
GC/MS Tuning

GC Performance
Initial/Continuing Calibrations
ICSA/ICSAB Standards

CRI Standards

Blanks

Internal Standards

Surrogate Recoveries
Laboratory Control Samples
Matrix Spike Recoveries
Matrix Duplicate RPDs

Serial Dilutions

Field Duplicates
Identification/Quantitation
Reporting Limits *
Tentatively Identified Compounds NA

* ¥ F X ¥ K *

e & @& o © » o © o © & © & © ¢ © o o o
L R . B *

* - indicates that qualifications were not required based on this criteria

Overall Evaluation of Data/Potential Usability Issues

A summary of qualifications applied to the sample results are noted below for the
fractions validated. Specific details regarding qualification of the data are addressed in
the Specific Evaluation section of this narrative. If an issue is not addressed there were
no actions required based on unmet quality criteria. When more than one qualifier is
associated with a compound/analyte the validator has chosen the qualifier that best
indicates possible bias in the results and flagged the data accordingly. However,
information regarding all quality control issues is provided in the body of the report and
on the qualification summary page. Please note that when a compound or analyte is
flagged due to blank contamination the BL qualifier code takes precedence over all other
qualifier codes except a code that explains rejected data.

CH2M HILL
Vieques Island, Puerto Rico CTO-83, AOC E

SDG# S10464
e
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VOA

One sample required a dilution to obtain results within the calibration range.
SVOA

No qualifications to the data were required.

GRO

One of the associated rinse blanks exhibited contamination for GRO. One field sample
required qualification.

TPH

No qualifications to the data were required.

Select Metals

The laboratory did not analyze a CRI standard for the analyte manganese as required.
The analyte was flagged as estimated for reported concentrations <2X RL.

Specific Evaluation of Data

Data Completeness

The SDG was received complete and intact. Resubmissions were not required.
Clarification of gasoline calculation was requested from the laboratory. A copy of the e-
mail correspondence is included in the validation worksheets section of this report.

Technical Holding Times

According to chain of custody records, sampling was performed on 3/16-22/10 and
samples were received at the laboratory 3/17-23/10. All sample preparation and analysis
was performed within Region II and/or method holding time requirements.

CRI Standards
Select Metals

The laboratory did not analyze a CRI standard for the analyte manganese. All positive
results were above the action level of 2X the reporting limit. The reported non-detect
result for manganese in sample VWAE-W03-0310 was qualified as estimated UJ with a
qualifier code of OT.

CH2M HILL
Vieques Island, Puerto Rico CTO-83, AOC E
SDG# SJ0464
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Blanks
GRO
One of the rinse blanks associated with samples in this SDG exhibited contamination for

gasoline range organics. Specific information on the contamination is noted in the
following table.

Blank ID Compound Concentration Action Level Q Flag |
VWAE-EB01-031610 GRO 110 ug/L blank level U

Associated samples and required qualifications are noted in the following table.

Sample ID Compound Q Flag Q Code
VWAE-MW03-0310 GRO U EBL

Identification/Quantitation
VOA

A dilution was required for sample VWAE-MW05-0310 to obtain results within the
calibration range. Therefore, E-flagged compound results were not used in the initial
analysis of this sample in favor of the corresponding D-flagged compound result in the
dilution, qualifier code: DL.

A summary of qualifications required is provided on the following page. Please do not
hesitate to contact DataQual ES with any questions regarding this validation report.

Sincerely,

acqueline Cleveland
Vice President

CH2M HILL
Vieques Island, Puerto Rico CTO-83, AOC E
SDG# S10464
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Summary of Data Qualifications

VOA
] Sample ID Compound Results | Q flag | Q Code
| VWAE-MW05-0310 all E-flagged results + R DL
VWAE-MW05-0310DL all compound except D-flagged +- R DL
results
SVOA
Sample ID ] Compound Results Q flag Q Code
No qualifications
GRO
Sample ID Compound Results Q flag Q Code
VWAE-MW03-0310 GRO +- U EBL
DRO
Sample ID Compound Results Q flag Q Code
No qualifications
Select Metals
Sample ID Analyte Results Q flag Q Code [
VWAE-MW03-0310 manganese - Ul oT |
CH2M HILL
Vieques Island, Puerto Rico CTO-83, AOC E
SDG# SJ0464
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Glossary of Qualification Flags and Abbreviations

Qualification Flags (Q-Flags)

not detected above the reported sample quantitation limit

estimated value

reported quantitation limit is qualified as estimated

analyte has been tentatively identified

analyte has been tentatively identified, estimated value

result is rejected; the presence or absence of the analyte cannot be verified

AZzZC T

Method/Preparation/Field QC Blank Qualification Flags (Q-Flags)

Organic Methods

NA The sample result for the blank contaminant is greater than the RL
(2X sample RL for common laboratory contaminants) when the
blank value is less than the RL. The sample result for the blank
contaminant is not qualified with any blank qualifiers.

05 The sample result for the blank contaminant is less than the RL
(2X sample RL for common laboratory contaminants) but greater
than the MDL when the blank value is less than the RL. The
sample result for the blank contaminant is qualified as non-detect
U at the reported concentration.

RL** The sample result for the blank contaminant is less than the RL
(2X sample RL for common laboratory contaminants) but greater
than the MDL when the blank value is less than the RL. The
sample result for the blank contaminant is changed to the RL and
qualified as non-detect U.

* This guideline is used when the laboratory is reporting non-detects to the MDL. ** This guideline
is used when the laboratory is reporting non-detects to the RL.

Inorganic Methods

ICB/CCB/PB Action:

No Action - The sample result is greater than the RL and greater than ten
times (10X) the blank value.

U- The sample result is greater than or equal to the MDL but
less than or equal to the RL, result is reported as non-detect at
the RL* or at the reported concentration**, when the
ICB/CCB/PB result is less or greater than the RL.

CH2M HILL
Vieques Island, Puerto Rico CTO-83, AOC E
SDG# SJ0464
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Glossary of Qualification Flags and Abbreviations, continued

R -

J-

J/UT -

Sample result is greater than the RL and less than the
ICB/CCB/PB value when the ICB/CCB/PB value is greater
than the RL.

Sample result is greater than the ICB/CCB/PB value but less
than 10X the ICB/CCB/PB value when ICB/CCB/PB value 1s
greater than the RL.

Sample result is less than 10X RL when blank result is below
the negative RL.

* This guideline is used when the laboratory is reporting non-detects to the MDL. ** This guideline
1s used when the laboratory is reporting non-detects to the RL.

Field QC Blank action:

Note — Use field blanks to qualify data only if field blank results are greater than

prep blank results.

Do not use rinsate blank associated with soils to qualify water samples

No Action -

U-

and vice versa.

The sample result is greater than the RL and greater than ten
times (10X) the blank value.

The sample result is greater than or equal to the MDL but
less than or equal to the RL, result is reported as non-detect at
the RL* or at the reported concentration**, when the FB
result is less or greater than the RL.

Sample result is greater than the RL and less than the FB
value when the FB value is greater than the RL.

Sample result is greater than the FB value but less than 10X
the FB value when FB value is greater than the RL.

* This guideline is used when the laboratory is reporting non-detects to the MDL. ** This guideline
is used when the laboratory is reporting non-detects to the RL.

General Abbreviations

RL
PQL
IDL
MDL
CRDL
CRQL
+

reporting limit

practical quantitation limit
instrument detection limit

method detection limit

contract required detection limit
contract required quantitation limit
positive result

non-detect result

CH2M HILL
Vieques Island, Puerto Rico CTO-83, AOCE
SDG# SJ0464
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QUALIFIER CODE REFERENCE

Qualifier Description

TN Tune

BSL Blank Spike/LCS - High Recovery

BSH Blank Spike/LCS - Low Recovery

BD Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision
BRL Below Reporting Limit

ISL Internal Standard - Low Recovery

ISH Internal Standard - High Recovery

MSL Matrix Spike and/or Matrix Spike Duplicate - Low Recovery
MSH Matrix Spike and/or Matrix Spike Duplicate - High Recovery
Ml Matrix interference obscuring the raw data
MDP Matrix Spike/Matrix Spike Duplicate Precision
28 Second Source - Bad reproducibility between tandem detectors
SSL Spiked Surrogate - Low Recovery

| SSH Spiked Surrogate - High Recovery

SD Serial Dilution Reproducibility

ICL Initial Calibration - Low Relative Response Factors (RRF)
ICH Initial Calibration - High Relative Response Factors (RRF)
ICB Initial Calibration - Bad Linearity or Curve Function

CcCL Continuing Calibration - Low Recovery or %Difference
CCH Continuing Calibration - High Recovery or %Difference
LD Lab Duplicate Reproducibility

HT Holding Time

PD Pesticide Degradation

2C Second Column - Poor Dual Column Reproducibility

LR Concentration Exceeds Linear Range

BL Blank Contamination

RE Redundant Result - due to Re-analysis or Re-extraction

DL Redundant Result - due to Dilution

I| FD Field Duplicate
oT Other - explained in data validation report
%SOL High moisture content

CH2M HILL

Vieques Island, Puerto Rico CTO-83, AOCE

SDG# SJ0464
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1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAE-MWO3-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 85J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-01A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4989.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/17/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: {ul))
Purge Volume: 5.0 (L)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) nG/L )
1634-04-4 |Methyl tert-butyl ether 5.0 |0
107-06-2 |1,2-Dichloroethane 5.0 u
71-43-2 |Benzene 5.0 8]
1330-20-7 |Xylene (Total) 5.0 U
SOM_002 Q)&Q SW846
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1A - FORM I VOA-1

VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAE-EB01-031610

Lapb Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-02A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4990.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/17/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) pG/L 0
1634-04-4 |Methyl tert-butyl ether 5.0 U
107-06-2 |1,2-Dichloroethane 5.0 U
71-43-2 |Benzene 5.0 U
1330-20-7 [Xylene (Total) 5.0 U
SOM_002 Q \Om SWR46
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1A - FORM I VOA-1

VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAE-TB01-031610

Lap Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 8J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-03A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V21L4987.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/17/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 {mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Seil Aliquot Volume: (ulL)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q
1634-04-4 |Methyl tert-butyl ether 5.0 U
107-06-2 |1,2-Dichloroethane 5.0 U
71-43-2 |Benzene 5.0 u
1330-20-7 [Xylene (Total) 5.0 U
SOM_002 0\0 SwW846



1a -

FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAE-MW05-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-04A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4991.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume: (ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L Q

1634-04-4 |Methyl tert-butyl ether 340 &7 K,b'f’

107-06-2 |1,2-Dichloroethane 5.0 U

71-43-2 |Benzene 4.5 J
1330-20-7 [Xylene (Total) 5.0 U
TAORY
SOM_002 Ov E]) SwW84de6
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1A - FORM I VOA-1 CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW05-0310DL
Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 8J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-04ADL
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L5281.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010
% Moisture: not dec. Date Analyzed: 04/01/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 5.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {ul)
Purge Volume: 5.0 + (mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) nG/L 0
1634-04-4 |Methyl tert-butyl ether 520§
107-06-2 |1,2-Dichloroethane 25 ) Flibtf
71-43-2 |Benzene 25
1330-20-7 [X¥ylene (Total) 25 [] /

WA
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1A - FORM I VOA-1 CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW04-0310
Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 5J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-05A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L5199.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010
% Moisture: not dec. Date Analyzed: 03/30/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: (ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q
1634-04-4 [Methyl tert-butyl ether 130 .
107-06-2 |1,2-Dichloroethane 5. U
71-43-2 |Benzene 5.0 U
1330-20-7 |Xylene (Total) 5.0 U

" SOM 002 (-D SWgde
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1A - FORM I VOA-1

VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAE-MW4P-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 85J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-06A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4993.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L 0

1634-04-4 |Methyl tert-butyl ether _?i;_"__

107-06-2 |1,2-Dichloroethane 5.0 U

71-43-2 |Benzene 850 U
1330-20-7 |Xylene (Total) 5.0 U
W\/\ \V
A\ NV
SOM_002 \) SW846
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1A - FORM I VOA-1 CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-EB01-031710
Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 8J0464 -
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-07A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L49%4.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010
% Moisture: nét dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
Purge Volume: 5.0 (mL)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L o]
1634-04-4 |Methyl tert-butyl ether 5.0 U
107-06-2 |1,2-Dichloroethane 5.0 U
71-43-2 |Benzene 5.0 U
1330-20-7 |Xylene (Total) 5.0 U

SOM_002 SW846
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Lab Name:
Lab Code:

Matrix:

Sample wt/vol:

Level:

% Moisture:

GC Column:

Soil Extract Volume:

Purge Volume: 5.0

1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

MITKEM LABORATORIES

(SOIL/SED/WATER)

(TRACE/LOW/MED)

Case No.:

MITKEM J0464

WATER

(g/mL)

5.00 ML

LOW

not dec.

DB-624 ID: 0.25 (ram )

(uL)

{mL)

Contract:

Mod. Ref No.:

Lab Sample ID:

Lab File ID:

Date Received:
Date Analyzed:

Dilution Factor:

CLIENT SAMPLE NO.

VWAE-TB01-031710

SDG No.: S5J0464

J0464-08A

V2L4995.D

03/18/2010

03/22/2010

1.0

Soil Aliguot Volume:

(ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) pnG/L Q
1634-04-4 |Methyl tert-butyl ether 5.0 [0
107-06~-2 |1,2-Dichloroethane 5.0 6]
71-43-2 |Benzene 5.0 8]
1330-20-7 |Xylene (Total) 50 §]
SOM_002 Q\ﬂ SWB46
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1A - FORM I VOA-1

CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

VWAE-MW01-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-09A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4996.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {ul:)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) uG/L o}
1634-04-4 [Vethyl tert-butyl ether oo
107-06-2 |1,2-Dichloroethane 5.0 U
71-43-2 |Benzene 6.4
1330-20-7 |Xylene (Total) 5.0 U
&\Z%)\QQR/
SOM_002 SWB46

ez3s 018



VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: MITKEM LABORATORIES

Lab Code: MITKEM Case No. J0464
Matrix: (SOIL/SED/WATER) WATER

Sample wt/vol: 5.00 (g/mL) ML

Level: (TRACE/LOW/MED) LOW

% Moisture: not dec.

GC Column: DB-624 ID: 0.25 {ram)

1A - FORM I VOA-1

CLIENT SAMPLE NO.

VWAI-MW02-0310

Contract:

Mod. Ref No.: SDG No.: 8J0464

Lab Sample ID: J0464-10A

Lab File ID: V2L4997.D

Date Received: 03/19/2010

Date Analyzed: 03/22/2010

Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliguot Volume: {uL)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L 0

107-06-2 [1,2-Dichloroethane 5.0 U

71-43-2 |Benzene 5.0 U

78-87-5 |1,2-Dichloropropane 5.0 U

S0M_002 D\O SWB46 U 1 g



1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAI-MW05-0310

Lab Name: MITKEM LABORATCRIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: - SDG No.: 8J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-11A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4998.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/19/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aligquot Volume: (ul)
Purge Volume: 5.0 {mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) pG/L 0
107-06-2 |1,2-Dichloroethane 5.0
71-43-2 |Benzene 5.0
78-87-5 |[1,2-Dichloropropane 5.0
|
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1A -

FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAI-EB01-031810

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 85J0464
Matrix: (SCIL/SED/WATER) WATER Lab Sample ID: J0464-12A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4999.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/19/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 TEB: 03525 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliguot Volume: (ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L 0

107-06-2 |1,2-Dichloroethane 5.0 U

71-43-2 |Benzene 5.0 U

78-87-5 |1, 2-Dichloropropane 5.0 U
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VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-TB01-031810

1A - FORM I VOA-1

CLIENT SAMPLE NO.

Lab Name: ITKEM LABORATCORIES Contract:
Lab Code: MITKEM Case No.: J0464 - Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-13A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V21L4988.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/19/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 by 0.28 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: (ul)
Purge Veolume: 5.0 (mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) uG/L )
T07-06-2 |1, 2-Dichloroethane ~ 5.0 [0
71-43-2 |Benzene 5.0 U
78-87-5 |1,2-Dichloropropane 5.0 8]
W
oV
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1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

WVWAI-MWO3-0310

SDG No.: 8J0464

(uL)

Lab Name: MITKEM LABORATORIES Contract:

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.:

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-14A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L5000.D
Level: (TRACE/LOW/MED) LOW . Date Received: 03/20/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliguot Volume:

Purge Volume: 5.0 (mL)

CONCENTRATION UNITS:
CAS NO. COMPOQUND (ug/L or ug/Kg) uG/L Q
107-06-2 |1,2-Dichloroethane 5.0 U
71-43-2 |Benzene 5.0 U
78-87-5 |1,2-Dichloropropane 5.0 U
SOM_002 (} Swe46
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1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAI-MWO3P-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-15A
Sample wt/vol: 5.00 (g/mL) ML Lab .File ID: V2L5001.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/20/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Seoil Aliguot Volume: {ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L o)

107-06-2 |1,2-Dichloroethane 5.0 U

71-43-2 |Benzene 5.0 U

78-87-5 |1,2~-Dichloropropane 5.0 U
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1A - FORM I VOA-1 CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW4-0310
Lab Name: MITKEM LABORATORIES B Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: - SDG No.: EEO%ﬁ%
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-16A
Sample wt/vol: 5.00 (g/mL) ML Lab File 1ID: V2L5002.D o
Level: (TRACE/LOW/MED) LOW Date Received: 03/20/2010
$ Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 {(mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliguot Volume: (uL)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) nG/L Q

107-06-2 |1, 2-Dichloroethane — 5.0 |0

71-43-2 |[Benzene 5.0 U

78-87-5 |1,2-Dichloropropane 5.0 U

SOM_002 1;? SWB46

gouz 025



1A - FORM I VOA-1 CLIENT SAMPLE NO,

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB0O1-031910
Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-17A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V1L2328.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/20/2010
% Moisture: not dec. Date Analyzed: 04/02/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume: (ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L Q

107-06-2 |1,2-Dichloroethane __i;jEM&‘U

71-43-2 |Benzene 5.0 U

78-87-5 |1,2-Dichloropropane 5.0 U
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Lab Name:

Lab Code:

1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

MITKEM LABORATORIES

MITKEM Case No.: J0464

Matrix: (SCIL/SED/WATER) WATER

Sample wt/vol: 5.00 (g/mL) ML

Level: (TRACE/LOW/MED) LOW

Contract:

CLIENT SAMPLE NO.

VWAI-TB01-031910

Mod. Ref No.: SDG No.: 85J0464

Lab Sample ID: J0464-18A

Lab File ID: V2L5003.D

Date Received: 03/20/2010

% Meisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: {ulL)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L Q

107-06-2 |1,2-Dichlorcethane 5.0

71-43-2 |Benzene 5.0

78-87-5 |1,2-Dichloropropane 5.0
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1A - FORM I VOA-1 CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-032210
Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: S5J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-20A o
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V1L2329.D
Leﬁel: (TRACE/LOW/MED) LOW Date Received: 03/20/2010
% Moisture: not dec. - Date Analyzed: 04/02/2010
GC Column: DB-624 IB: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {ul)
Purge Volume: 5.0 (mL)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) nG/L Q
107-06-2 |1,2-Dichlorcethane 5.0 U
71-43-2 |Benzene 5.0 U
78-87-5 |1,2-Dichloropropane 5.0 U

n.\ﬂ/
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VOLATILE

1A - FORM I VOA-1
ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VXKAI-TB01-032210

Lab Name: MITKEM LABORATORIES Contract: -
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 5J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-21A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L5291.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/20/2010
$ Moisture: not dec. Date Analyzed: 04/01/2010
GC Column: DB-624 IDE  0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Scil Aligquot Volume: (uL)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L o)

107-06-2 |1, 2-Dichloroethane — 50 |0

71-43-2 |Benzene 5.0 6]

78-87-5 |1, 2-Dichloropropane 5.0 9]
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VOLATILE ORGANICS ANALYSIS DATA SHEET

1A - FORM I VOA-1

CLIENT SAMPLE NO.

VWAI-MWO7-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0D464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J04ed-22A
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V1L2330.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/23/2010
% Moisture: not dec. Date Analyzed: 04/02/2010
GC Column: DB-624 IB: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume: (ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q

107-06-2 |1,2-Dichloroethane 5.0 U

71-43-2 |Benzene 14

78-87-5 [1,2-Dichloropropane 5.0 U

oW
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1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAE-MW0O3-0310MS

Lab Name: MITKEM LABORATORIES Contract:
Lab Ccde: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: S8J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-01AMS
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L5004.D
Level: (TRACE/LOW/MED) LOW Date Received: 03/17/2010
% Moisture: not dec. Date Analyzed: 03/22/2010
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) pG/L Q
1634-04~-4 [Methyl tert-butyl ether 54
107-06-2 |1,2-Dichloroethane 53
71-43-2 |Benzene 58
1330-20-7 |Xylene (Total) 170
i
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1A - FORM I VOA-1
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: MITKEM LABORATORIES

Lab Code: MITKEM Case No.: J0464

Matrix: (SOIL/SED/WATER) WATER

Sample wt/vol: 5.00 (g/mL) ML

Level: (TRACE/LOW/MED) LOW

% Moisture: not dec.

Lab File ID:

CLIENT SAMPLE NO.

VWAE-MW03-0310MS
D

Contract:

Mod. Ref No.: SDG No.: SJ0464

Lab Sample ID: J0464-01AMSD

V2L5005.D

Date Received: 03/17/2010

Date Analyzed: 03/22/2010

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {ul)
Purge Volume: 5.0 (mL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L o)

1634-04-4 |Methyl tert-butyl ether 49

107-06-2 |1,2-Dichloroethane 47

71-43-2 |Benzene 51
1330-20-7 |Xylene (Total) 150
'
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1D - FORM I SV-1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAE-MW03-0310

Lab Name: MITKEM LABORATORIES Contract:

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 8J0464

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-01E

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 53G3654.D

Level: (LOW/MED) LOW Extraction: (Type) SEPF

% Moisture: Decanted: (Y/N) Date Received: 03/17/2010

Concentrated Extract Volume: 1000 (ulL) Date Extracted: 03/23/2010

Injection Volume: 1.0 (ulL) GPC Factor: 1.00 Date Analyzed: 03/26/2010

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) BpG/L Q
91-20-3 |Naphthalene —T.0 [0
91-57-6 |2-Methylnaphthalene 10 U

Ve
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1D - FORM I SV-1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAE-EB01-031610

Lab Name: MITKEM LABORATORIES Contract:

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-02B

Sample wt/vol: 1000 (g/mL) ML Lab File ID: $3G3657.D

Level: (LOW/MED) LOW Extraction: (Type) SEPF

$ Moisture: Decanted: (Y/N) Date Received: 03/17/2010

Concentrated Extract Volume: 1000 (ul) Date Extracted: 03/23/2010

Injection Volume: 1.0 (ulL) GPC Factor: iﬂ Date Analyzed: 03/2_6/2010

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg)  pG/L 0
91-20-3 |Naphthalene __;:;__ U
91-57-6 |2-Methylnaphthalene 1.0 U

0
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1D - FORM I sV-1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAE-MW05-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: S5J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-04E
Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3G3661.D
Level: (LOW/MED) LOW Extraction: (Type) SEPF
% Moisture: Decanted: (Y/N) Date Received: 03/18/2010
Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/24/2010
Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L Q

91-20-3 |Naphthalene E3

91-57-6 |2-Methylnaphthalene 5.8
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1D - FORM I 38V-1
SEMIVOLATILE ORGANICS .ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAE-MW04-0310

Lab Name: MITKEM LABORATORIES Contract: -

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: - SDG No.: EEE%EE____*

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464~05E

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3G3662.D

Level: (LOW/MED) POW Extraction: (Type) SEPF

% Moisture: Decanted: (Y/N) Date Received: 03/18/2010

Concentrated Extract Volume: 1000 (ul) Date Extracted: 03/24/2010

Injection Volume: 1.0 (ulL) GPC Factor: 1.00 Date Analyzed: 03/26/2010

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg)  uG/L 0
91-20-3 |Naphthalene —1.0 [0
91-57-6 |2-Methylnaphthalene 1.0 U
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1D - FORM I SV-1 CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW4P-0310
Lab Name: MITKEM LABORATORIES Contract: -
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-06B i
Sample wt/vol: 1000 (g/mL) ML Lab File ID: $3G3663.D
Level: (LOW/MED) LOW Extraction: (Type) SEPF
$ Moisture: Decanted: (Y/N) Date Received: 03/18/2010
Concentrated Extract Volume: 1000 (ul) Date Extracted: 03/24/2010
Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L 0
[ 91-20-3 [Naphthalene —1.0 |0

91-57-6 |2-Methylnaphthalene 1.0 U
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1D - FORM I SV-1 CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-EB01-031710
Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: N SDG No.: SJO464_:_
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-07B
Sample wt/vol: 1000 (g/mL) ML Lab File ID: 53G3664.D
Level: (LOW/MED) LOW Extraction: (Type) SEPF
& Molsture: Decanted: (Y/N) Date Received: 03/18/2010
Concentrated Extract Volume: 1000 (ul) Date Extracted: 03/24/2010

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/XKg)  pG/L 0
1.0 U

91-20-3 |Naphthalene
91-57-6 |2-Methylnaphthalene 1.0 U
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1D - FORM I SV-1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: MITKEM LABORATORIES

Lab Code: MITKEM Case No.: J0464

Matrix: (SOIL/SED/WATER) WATER

Sample wt/vol: 1000 (g/mL) ML

Level: (LOW/MED) LOW

$ Moisture: Decanted: (Y/N)

Concentrated Extract Volume: 1000

Injection Volume:

1.0 (ulL) GPC Factor: 1.

CLIENT SAMPLE NO.

VWAE-MW01-0310

Contract:

Mod. Ref No.: SDG No.: 8J0464

Lab Sample ID: J0464-0%E

Lab File ID: S3G3665.D

Extraction: (Type) SEPF

Date Received: 03/18/2010
Date Extracted: 03/24/2010
Date Analyzed: 03/26/2010

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) pG/L Q
81-20~-3 |Naphthalene 6.6
91-57-6 |[2-Methylnaphthalene 8.0
’\\0@/
SOM_002 KJ SWB46

§§11039



1D - FORM I sSV-1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAI-MWO02-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-10E
Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3G3668.D
Level: (LOW/MED) LOW Extraction: (Type) SEPF
% Moisture: Decanted: (Y/N) Date Received: 03/19/2010
Concentrated Extract Volume: 1000 Date Extracted: 03/25/2010
Injection Volume: 1.0 (ulL) GPC Factor: Date Analyzed: 03/26/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) BuG/L Q
91-20-3 [Naphthalene 1.0 U
91-57-6.|2-Methylnaphthalene 1.0 U
117-81-7 |Bis(2~ethylhexyl)phthalate 5.0 U
SOM_002 KD SwW84e 7
040

Bauiz



1D - FORM I SV-1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAI-MW05-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Meod. Ref No.: SDG No.: SJ0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-11E
Sample wt/vol: 1000 (g/mL) ML Lab File ID: §$3G3671.D
Level: (LOW/MED) LOW Extraction: (Type) SEPF
% Moisture: Decanted: (Y/N) Date Received: 03/19/2010
Concentrated Extract Volume: 1000 Date Extracted: 03/25/2010
Injection Volume: 1.0 (uL) GPC Factor: Date Analyzed: 03/27/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOQUND (ug/L or ug/Kg) nG/L Q

91-20-3 |Naphthalene 1.0

91~-57-6 |2-Methylnaphthalene 3.0

117-81-7 |Bis(2-ethylhexyl)phthalate 1.4
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1D - FORM I SV-1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAI-EB01-031810

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 85J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-12B
Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3G3672.D
Level: (LOW/MED) LOW Extraction: (Type) SEPF
& Moisture: Decanted: (Y/N) Date Received: 03/19/2010
Concentrated Extract Volume: 1000 Date Extracted: 03/25/2010
Injection Volume: 1.0 (uL) GPC Factor: Date Analyzed: 03/27/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q

91-20-3 |Naphthalene 1.0

91-57-6 [2-Methylnaphthalene 1.0

117-81-7 |Bis(2-ethylhexyl)phthalate 5.0
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1D - FORM I SV-1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

WVWAI-MW03-0310

Lab Name: MITKEM LABORATORIES Contract:

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: - SDG No.: SJ0464

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-14E

Sample wt/vol: 1000 (g/mL) ML Lab File ID: $3G3737.D

Level: (LOW/MED) LOW Extraction: (Type) CONT

% Moisture: Decanted: (Y/N) Date Received: 03/20/2010

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/26/2010

Injection Volume: 1.0 (ulL) GPC Factor: 1.00 Date Analyzed: 03/30/2010

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q
91-20-3 |Naphthalene __I:;__ U
91-57-6 |2-Methylnaphthalene 1.0 U

117-81-7 |Bis{2-ethylhexyl)phthalate 5.0 U
\/\/\/\ D
SV
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Lab Name:

Lab Code:

1D - FORM I SV-1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

MITKEM LABORATORIES

MITKEM

Case No.: J0464

Matrix: (SOIL/SED/WATER) WATER

Sample wt/vol:

Level: (LOW/MED) LOW

$ Moisture:

1000 (g/mL)

ML

Decanted:

Concentrated Extract Volume:

Injection Volume:

GPC Cleanup: (Y/N) N

1.0 (ulL) GPC Factor:

pH:

(Y/N)

(ulL)

1.00

Contract:

CLIENT SAMPLE NO.

VWAI-MWO3P-0310

Mod. Ref No.: SDG No.: SJ0D464

Lab Sample ID: J0464-15B

Lab File ID: S3G3738.D

Extraction: (Type) CONT

Date Received: 03/20/2010

Date Extracted: 03/26/2010

Date Analyzed: 03/30/2010

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L 0]
91-20-3 |Naphthalene 1.0 U
91-57-6 |2-Methylnaphthalene 1.0 U

117-81-7 |Bis(2-ethylhexyl)phthalate 5.0 U
e OW SW846

2 044
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1D - FORM I SV-1 CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW4-0310
Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 8J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-16E
Sample wt/vol: 1000 (g/mL) gE _ Lab File ID: $3G3739.D
Level: (LOW/MED) LOW Extraction: (Type) CONT
$ Moisture: Decanted: (Y/N) Date Received: 03/20/2010
Concentrated Extract Volume: 1000 (ul) Date Extracted: 03/26/2010
Injection Volume: 1.0 (ulL) GPC Factor: 1.00 Date Analyzed: 03/30/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) pG/L Q

91-20-3 |Naphthalene __f:;__ U

91-57-6 |2-Methylnaphthalene 1.0 U

117-81-7 |Bis(2-ethylhexyl)phthalate 5.0 U

SOM 02 SW846 045
- ‘o
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1D - FORM I SV-1 CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB0O1-031910
Lab Name: MITKEM LABORATORIES . Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 8J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-17B
Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3G3740.D
Level: (LOW/MED) LOW Extraction: (Type) CONT
% Moisture: Decanted: (Y/N) Date Received: 03/20/2010
Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/26/2010
Injéction Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/30/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L 0

91-20-3 |Naphthalene T U

91-57-6 |2-Methylnaphthalene 1.0 U

117-81-~7 |Bis(2-ethylhexyl)phthalate 5.0 U

SOnL 00 SW846
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1D - FOCRM I SV-1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

VWAI-EB01-032210

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: S5J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-20B
Sample wt/vol: 1000 (g/mL) ML Lab File 1ID: S3G3741.D
Level: (LOW/MED) LOW Extraction: (Type) CONT
% Moisture: Decanted: (Y/N) Date Received: 03/23/2010
Concentrated Extract Volume: 1000 Date Extracted: 03/26/2010
Injection Volume: 1.0 (uL) GPC Factor: 1. Date Analyzed: 03/30/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L 0

91-20-3 |Naphthalene —jfj;_d U

91-57-6 |2-Methylnaphthalene 1.0 U

117-81-7 |Bis(2-ethylhexyl)phthalate 1.2 |J

W
A
s D SW846 047
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1D - FORM I 8SV-1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.
VWAI-MWO7-0310

Lab Name: MITKEM LABORATORIES Contract:
Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: 85J0464
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-22E
Sample wt/vol: 1000 (g/mL) ML Lab File ID: 53G3742.D
Level: (LOW/MED) LOW Extraction: (Type) CONT
% Moisture: Decanted: (Y/N) Date Received: 03/23/2010
Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/26/2010
Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/30/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) uG/L o)
91-20-3 [Naphthalene 21
91-57-6 |2-Methylnaphthalene 17
117-81-7 |Bis(2-ethylhexyl)phthalate 5.0 U
SOM_002 Dw SW846

0 048
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1D - FORM I Sv-1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: MITKEM LABORATORIES

Lab Code: MITKEM

Matrix: (SOIL/SED/WATER) WATER

Case No.:

Sample wt/vol: 1000 (g/mL)

Level: (LOW/MED) LOW

Contract:

CLIENT SAMPLE NO.
VWAE-MWO3-0310MS

Mod. Ref No.:

SDG No.: SJ0464

Lab Sample ID: J0464-01EMS

Lab File ID:

83G3655.D

Extraction: (Type) SEPF

% Moisture: Decanted: Date Received: 03/17/2010
Concentrated Extract Volume: 1000 (ulL) Date Extracted: 03/23/2010
Injection Volume: 1.0 (uL) GPC Factor: Date Analyzed: 03/26/2010
GPC Cleanup: (Y/N) N PH: Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q

91-20-3 |Naphthalene 41

91-57-6 |2-Methylnaphthalene 39

W\
- )
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Lab Name:

Lab Code:

1D - FORM I SV-1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

MITKEM LABORATORIES

MITKEM Case No.: J0464

Matrix: (SOIL/SED/WATER) WATER

Sample wt/vol: 1000 (g/mL) ML

Level: (LOW/MED) LOW

% Moisture:

Decanted: (Y/N)

Concentrated Extract Volume:

Injection Volume:

1.0 (ulL) GPC Factor:

Contract:

CLIENT SAMPLE NO.

VWAE-MWO3-0310MS
D

Mod. Ref No.:

SDG No.: J0464

Lab Sample ID: J0464-01EMSD

Lab File ID: 53G3656.D

Extraction: (Type) SEPF

Date Received: 03/17/2010

Date Extracted: 03/23/2010

Date Analyzed: 03/26/2010

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) nG/L 0
91-20-3 |Naphthalene 31
91-57-6 |[2-Methylnaphthalene 30
SOM_002 () SWB46
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Lab Name:

Lab Code:

Matrix: (SOIL/SED/WATER) WATER

1D - FORM I SV-1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

MITKEM LABORATORIES Contract:

CLIENT SAMPLE NO.

VWAI-MW02-0310MS

MITKEM Case No.: J0464 Mod. Ref No.: SDG No.:

Lab Sample ID: J0464-10EMS

S5J0464

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 53G3669.D
Level: (LOW/MED) LOW ' Extraction: (Type) SEPF
% Moisture: Decanted: (Y/N) Date Received: 03/19/2010
Concentrated Extract Volume: 1000 (ul) Date Extracted: 03/25/2010
Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) nG/L Q
91-20-3 |Naphthalene 42
91-57-6 |2-Methylnaphthalene 41
117-81-7 |Bis(2-ethylhexyl)phthalate 44
SOM_002 @ SW846
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Mitkem Laboratories Date: 0-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-MW03-0310 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-01 Collection Date: 03/16/10 9:40
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics ss L EOL 50 uglL 103/24/2010 11:42 50058
98.1 87-112 %REC 1083/24/2010 11:42 50058

Surrogate: Bromofluorobenzene

Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
] - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor ; RL - Reporting Limit



Mitkem Laboratories Date: 01-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-EB01-031610 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-02 Collection Date: 03/16/10 12:15
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics 110 50 ug/L 103/24/2010 13:29 50058
91.3 87-112 %REC 1 03/24/2010 13:29 50058

Surrogate: Bromofiuorobenzene

%\\\o

Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
I - Analyte detected below quanititation limits R -RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

aays 093



Mitkem Laboratories Date: 0l-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-TB01-031610 Project: CTO-0083 Vieques AOCE and
Lab ID: J]0464-03 Collection Date: 03/16/10 12:20
Analyses Result Qual RL_Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics ND 50 uglL 1 03/24/2010 14:38 50058
Surrcgate: Bromofluorobenzene 9186 87-112 %REC 1 03/24/2010 14:38 50058
e
Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

adiyy 004



Mitkem Laboratories Date: 01-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-MW05-0310 i Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-04 Collection Date: 03/17/10 6:50
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics 250 50 uglL 103/24/2010 15:14 50058
Surrogate: Bromofluorobenzene 96.0 87-112 %REC 1 03/24/2010 15:14 50058
Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
I - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

. 099
23us -



Mitkem Laboratories Date: 01-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-MW04-0310 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-05 Collection Date: 03/17/109:10
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics 65 50 ug/L 103/24/2010 15:48 50058
934 87-112 %REC 103/24/2010 15:48 50058

Surrogate: Bromofluorobenzene

T

Qualifiers: ~ ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

34t 056



Mitkem Laboratories Date: 0I-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-MW4P-0310 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-06 Collection Date: 03/17/10 9:15
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics 60 50 ug/l 103/24/2010 16:23 50058
Surrogate: Bromofluorobenzene a97.0 87-112 %REC 1 03/24/2010 16:23 500568
Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
] - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

@847 ()57



Mitkem Laboratories Date: 01-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-EB01-031710 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-07 Collection Date: 03/17/10 9:35
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics ND 50 ug/L 1 03/24/2010 .16:59 50058
Surrogate: Bromofiuorobenzene B7.9 87-112 %REC 1 03/24/2010 16:59 50058
6 T
Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
T - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

8
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Mitkem Laboratories Date: 01-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-TB01-031710 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-08 Collection Date: 03/17/10 9:40
Analyses . Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics ND 50 ugiL 103/24/2010 17:34 50058
937 87-112 %REC 1 03/24/2010 17:34 50058

Surrogate: Bromofluorobenzene

Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

a3us



Mitkem Laboratories Date: 0I-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-MWO01-0310 Project: CTO-0083 Vieques AOCE and 1
Lab ID: J0464-09 Collection Date: 03/17/10 12:15
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W
Gasoline Range Organics 150 50 ugl/L 1 03/24/2010 18:08 50058
87.6 87-112 %REC 1 03/24/2010 18:08 50058

Surrogate: Bromofluorobenzene

Fe

Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

060



Mitkem Laboratories Date:

13-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-MW03-0310 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-01 Collection Date: 03/16/10 9:40
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015B -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_ W
Extractable Total Petroleurn Hydrocarbon ND 0.35 mg/L 103/23/2010 18:27 49996
0il Range Organics ND 0.35 mg/L 103/23/2010 18:27 49996
Surrogate: QﬁhoATerphenyI 76.7 50-150 %REC 103/23/2010 18:27 49996
Surrogate: 5a-Androstane . 440 30-110 %REC 103/23/2010 18:27 49936

fo

Qualifiers:  ND - Not Detected at the Reporting Limit

J - Analyte detected below guanititation limits

S - Spike Recovery outside accepted recovery limits
R - RPD outside accepted recovery limits
B—-Analyte detected-in-the-associated- Method Blank ... E. Value above quantitation range

DF - Dilution Factor RL - Reporting Limit

061
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Mitkem Laboratories Date: /3-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-EB01-031610 Project: CTO-0083 Vieques AOCE and I
Lab ID: 10464-02 Collection Date: 03/16/10 12:15

Analyses " Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015B -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH W
Extractable Total Petroleum Hydrocarbon ND 0.35 mg/L 103/23/2010 22:21 49995
Oil Range Organics ND 0.35 mg/L 103/23/2010 22:21 49996
Surrogate: ortho-Terphenyl 8.7 50-150 %REC 103/23/2010 22:21 49996
Surrogate: 5a-Androstane 54.4 30-110 %REC 103/23/2010 22:21 49996

M

Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
i B.- Analyte detected in the.associated Method Blank — .E - Value above quantitation range
DF - Dilution Factor RL - Reporting Limit

b
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Mitkem Laboratories

Date: 13-Apr-10

Client: CH2M Hill, Inc.
Client Sample ID: VWAE-MW05-0310
Lab ID: J0464-04

Project: CTO-0083 Vieques AOC E and [
Collection Date: 03/17/10 6:50

Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015B -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_ W
Extractable Total Petroleum Hydrocarbon 1.3 0.35 mg/L 1 03/23/2010 23:00 49996
Oil Range Organics ND 0.35 mglL 103/23/2010 23.00 49996
Surrogate: ortho-Terphenyl 64.3 50-150 %REC 1 03/23/2010 23:00 49996
Surrogate: 5a-Androstane a3 30-110 %REC 103/23/2010 23:00 49996
B lﬂé‘\o
Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quanititation limits
____________________ B.- Analyte detected in the associated Method Blank

R - RPD outside accepted recovery limits

E - Value above quantitation range

DF - Dilution Factor

RL - Reporting Limit



Mitkem Laboratories

Date: [13-Apr-10

Client:
Client Sample ID:
Lab ID:

CH2M Hill, Inc.
VWAE-MW04-0310
J0464-05

Project: CTO-0083 Vieques AOCE and I
Collection Date: 03/17/10 9:10

Analyses

SW846 8015B -- Total Petroleum Hydrocarbons (TPH) by GC-FID

Extractable Total Petroleum Hydrocarbon

Oil Range Organics

Surrcgate: ortho-Terphenyl
Surrogate: Sa-Androstane

1.6
0.54
72.0

Result Qual RL Units DF Date Analyzed Batch ID
TPH_W

0.35 mgiL 103/23/2010 23:39 49996

0.35 mgiL 103/23/2010 23:39 49996

50-150 %REC 103/23/2010 23:39 49996

30-110 %REC 103/23/2010 23:39 49996

40.7

c&(\\o

Qualifiers:

ND - Not Detected at the Reporting Limit

I - Analyte detected below quanititation limits

S - Spike Recovery outside accepted recovery limits
R - RPD outside accepted recovery limits

E - Value above quantitation range _

DF - Dilution Factor

RL - Reporting Limit

2582 (14



Mitkem Laboratories Date: 13-Apr-10
Client: CH2M Hill, Inc.
Client Sample ID: VWAE-MW4P-0310 Project: CTO-0083 Vieques AOCE and I
Lab ID: J0464-06 Collection Date: 03/17/10 9:15
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015B -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W
Extractable Total Petroleum Hydrocarbon 15 0.35 mgiL 103/24/2010 0:19 49996
Oil Range Organics 0.63 0.35 mg/L 103/24/2010 0:19 49936
Surrogate: ortho-Terphenyl 703 50-150 %REC 103/24/2010 0:19 49996
Surmrogate: 5a-Androstane 324 30-110 %REC 103/24/2010 0:19 49996
E X
Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quanititation limits

e B - Analyte detected in the associated Method Blank

DF - Dilution Factor

R - RPD outside accepted recovery limits

___E-Value above quantitation range

RL - Reporting Limit

asau
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Mitkem Laboratories Date: 13-Apr-10
Client: CH2M Hill, Inc.
Client Sample ID: VWAE-EB01-031710 Project: CTO-0083 Vieques AOC E and I
Lab ID: J0464-07 Collection Date: 03/17/10 9:35
Analyses Result Qual RL Units DF Date Analyzed Batch ID
SW846 8015B -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH W
Extractable Total Petroleum Hydrocarbon ND 0.35 mglL 103/24/2010 0:58 49996
Oil Range Organics ND 0.35 mg/L 103/24/2010 058 49996
~ Surrogate: ortho-Terphenyl 781 50-150 %REC 103/24/2010 0:58 49936
61.9 30-110 %REC 103/24/2010 0:58 49996

Surrogate: 5a-Androstane

Yo

Qualifiers:  ND - Not Detected at the Reporting Limit

J - Analyte detected below quanititation limits

e B - Analyte detected in the associated Method Blank

DF - Dilution Factor

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

_E_- Value above quantitation range

RL - Reporting Limit

@sas
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Mitkem Laboratories Date: 13-Apr-10

Client: CH2M Hill, Inc.

Client Sample ID: VWAE-MWO01-0310 Project: CTO-0083 Vieques AOC E and I
Lab ID: J0464-09 Collection Date: 03/17/10 12:15
Analyses Result Qual RL Units " DF Date Analyzed Batch ID
SW846 8015B -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W
Extractable Total Petroleum Hydrocarbon 35 0.35 mg/L 103/24/2010 1:37 49996
Oil Range Organics 0.87 0.35 mgil 103/24/2010 1:37 49996
Surrogate: ortho-Terphenyl 793 50-150 %REC 103/24/2010 1:37 49996
Surrogate: 5a-Androstane 55.3 30-110 %REC 103/24/2010 1:37 49996

A0

=

Qualifiers:  ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
] - Analyte detected below quanititation limits R - RPD outside accepted recovery limits
— . B-Analyte detected in the associated Method Blank ci E- Value above quantitationrange
DF - Dilution Factor RL - Reporting Limit

< 067
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USEPA - CLP
1A-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.
[VWAE-MWO01-0310 |

Lab Name: Mitkem Laboratories Contract: 933562, N62 1
Lab Code: MITKEM Case No.: NRAS No.: SDG No.: 8J0464
Matrix (soil/water): WATER Lab Sample ID: J0464-09
Level (low/med): MED Date Received: 03/18/2010
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |  Concentration  |C| Q M
7439-89-6/Iron 5860 P

7439-96-5Manganese

2130

Comments:

e

1SM_002

FORM IA - IN

ILMO05.4



USEPA - CLP

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET VWAE-MW03-0310

Lab Name: Mitkem Laboratories Contract: 933562, N62|
Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464
Matrix (soil/water): WATER Lab Sample ID: £p464—01
Level (low/med): MED Date Received: 03/17/2010
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. | Analyte Concentration € 0 M
7439-89-6/Iron 200 U B
7439-96-5Manganese : 50.0 L& LAS’ P ;CYTJ

Comments:

ISM_002

FORM IA - IN ILMO5.4

ecus3

069



USEPA - CLP
1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET VWAE-MW04-0310 ‘

Lab Name: Mitkem Laboratories

Contract: 933562, N62 |

Lab Code: MITKEM Case No.:

Matrix (soil/water): WATER

NRAS No.: SDG No.: 5J0464

Lab Sample ID: J0464-05

Level (low/med): MED

Date Received: 03/18/2010

$ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q M |
7439-88-6/Iron 4730
7439-96-5Manganese 4350

Comments:

“Ei%\"

[SM_002

FORM IA - IN TLMOS . 4 B
.. 070
acuy



USEPA - CLP
1A-IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO,

VWAE-MW05-0310

Lab Name: Mitkem Laboratories Contract: 933562, N62
Lab Code: MITKEM Case No.: NRAS No.: SDG No.: 8J0464
Matrix (soil/water): WATER Lab Sample ID: J0464-04
Level (low/med): MED Date Received: 03/18/2010
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
| CAS No. | Analyte Concentration [.C Q | M
7439-89-6/Iron 4100 B
2040 ‘ ‘ | P

7439-96-5Manganese

Comments:

1SM_002

FORM IA - IN

1LM05.4

asus

U

{

)



USEPA - CLP

1A-IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET WWAI—MW02—0310
Lab Name: Mitkem Laboratories Contract: 933562, N62 |
Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464
Matrix (soil/water): WATER Lab Sample ID: J0464-10
Level (low/med): MED Date Received: 03/19/2010
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

| CAS No. Analyte Concentration \c 0

| 7439-89-6/Iron 200 'u 3

I 7439-96-5Manganese 1500 I

Comments:

Ay

1SM_002

FORM IA - IN

ILMO5.4



USEPA - CLP
1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET VWAI-MW05-0310

Lab Name: Mitkem Laboratories

Contract: 933562, N62

Lab Code: MITKEM

Case No.:

Matrix (soil/water): WATER

Level (low/med):

NRAS No.: SDG No.: SJ0464

Lab Sample ID: Jo464-11

MED

Date Received: 03/19/2010

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte | Concentration cl o0
7439-89-6Iron 318
7439-96-5Manganese 1300 >

Comments:

1SM_002

FORM IA - IN ILMOS. 4 073
| {
847



USEPA - CLP

1A-IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET VWAI-MW0O7-0310
Lab Name: Mitkem Laboratories Contract: 933562, N62
Lab Code: MITKEM Case No.: NRAS No.: SDG No.: 8J0464
Matrix (soil/water): WATER Lab Sample ID: J0464-22
Level (low/med): MED Date Received: 03/23/2010

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte | Concentration IC Q M
7439-89-6Iron | 1510
7439-96~5Manganese ‘ 1700 ‘ P
A
Comments:
1SM_002 FORM IA - IN ILM05.4

aeus
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USEPA - CLP

1A-IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET VWAI-MW4-0310
Lab Name: Mitkem Laboratories Contract: 933562, N6&2
Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464
Matrix (soil/water): WATER Lab Sample ID: J0464-16
Level (low/med): MED Date Received: 03/20/2010

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. | Analyte Concentration 6 Q
7439-89-6[Iron 65.5 J
?439—96—5Manganese 2130

Comments:

ISM_002 FORM IA - IN ILMO5.4

esus U7



USEPA - CLP

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET WVWAI-MW03-0310

Lab Name: Mitkem Laboratories Contract: 933562, N62
LabICode: MITKEM Case No.: NRAS No.: SDG No.: SJ0464
Matrix (soil/water): WATER Lab Sample ID: Joded-14
Level (low/med): MED _ Date Received: 03/20/2010
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
‘CAS No. Analyte Concentration C Q M

7439-89-6Iron

578

7439-96-5Manganese

1850 j P

Comments:

i

1SM_002

FORM IA - IN ILMO5.4

8aese

0
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SDG Narrative

Mitkem Laboratories, a Division of Spectrum Analytical, Inc. submits the enclosed data
package in response to CH2M Hill’s 1000-CTO-0083, Vieques project. Under this
deliverable, analysis results are presented for twenty-two samples that were received at
Mitkem from March 17 to March 23, 2010 and logged in under Mitkem Work Order
Number J0464. The sample was analyzed per instructions in the chain of custody forms

and instruction from client.

The analyses were performed according to EPA SW-846 methods, with this hardcopy
report produced in a CLP-type format for Level 4 deliverable with the exception of
gasoline range organics and total petroleum hydrocarbons. The analysis results for
gasoline range organics and total petroleum hydrocarbons are presented in the standard
Mitkem format with supporting raw data.

The following observation and/or deviations are observed for the following analyses:

1. Total Volatile Analysis:

Soil samples were analyzed by Method 8260C for a select list of volatile organic
compounds.

Surrogate recovery: recoveries were within the QC limits.

Lab control sample/lab control sample duplicate: spike recoveries were within the QC
limits.

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on sample
VWAE-MW03-0310. Spike recovery and replicate RPD were within the QC limits

Sample analysis: due to the high concentration of target analytes, sample VWAE-MWO05-
0310 was re-analyzed at 5x dilution. No other unusual observation was made for the
analysis.

2. GRO Analysis:

Samples were analyzed for Gasoline Range Organics (GRO) by the purgable organics
option of SW846 Method 8015. GRO includes all resolved and unresolved compounds
eluting between the retention times of MTBE and naphthalene inclusive. The instrument
is calibrated using an average response factor obtained from injections of a mixture of
individual analytes. The lab control sample is spiked with gasoline product.

Surrogate recovery: spike recovery was within the QC limits.

0
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Lab control sample/lab control sample duplicate: spike recovery was within the QC
limits.

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on sample
VWAE-MWO03-0310. Spike recovery and replicate RPD were within the QC limits

Sample analysis: no unusual observation was made for the analysis.

3. Semivolatile Analysis:
The samples analyzed for naphthalene and 2-methylnaphthalene by Method 8270D.
Surrogate recovery: recoveries were within the QC limits.

Lab control sample/lab control sample duplicate: spike recoveries were within the QC
limits.

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on samples
VWAE-MWO03-0310 and VWAI-MWO02-0310. Spike recoveries and replicate RPDs
were within the QC limits for both samples.

Sample analysis: no unusual observation was made for the analysis.

4. TPH Analysis:

The samples were analyzed for extractable Total Petroleum Hydrocarbons (TPH) by the
extractable organics option of SW846 Method 8015. TPH includes all resolved and
unresolved compounds eluting between the retention times of C9 and C36 inclusive. The
instrument is calibrated using an average response factor obtained from injections of a
mixture of individual n-alkanes. The lab control sample is spiked with diesel fuel
product.

Surrogate recovery: spike recoveries were within the QC limits.
Lab control sample: spike recovery was within the QC limits.

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on sample
VWAE-MWO03-0310. Spike recovery and replicate RPD were within the QC limits

Sample analysis: no unusual observation was made for the analysis.

5. Metals Analysis:

Samples were analyzed for iron and manganese by SW-846 méthod 6010C.

gees

078



Lab control sample: spike recoveries were within the QC limits.

Matrix spike: matrix spike was performed on sample VWAE-MW03-0310. Spike
recoveries were within the QC limits.

Duplicate: duplicate analysis was performed on sample VWAE-MW03-0310. Replicate
RPDs were within the QC limits.

Sample analysis: serial dilution was performed on sample VWAE-MW03-0310. Percent
differences were within the QC limits. No unusual observations were made during
sample analysis.

6. Wet Chemistry Analyses:

Samples were analyzed for the anions nitrate, and sulfate by EPA Method 300.0 and total
organic carbon by SM5310B.

Laboratory control sample: percent recoveries were within the QC limits.

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on samples
VWAE-MW03-0310, VWAE-MW03-0310, VWAI-MW02-0310 and VWAI-MWO07-
0310 for anions. Percent recoveries and percent RPDs were within the QC limits.

Matrix spike/matrix duplicate: matrix spike and matrix duplicate analyses were
performed on sample VWAE-MW03-0310 total organic carbon. Spike recovery and
percent RPD were within the QC limits.

Sample analysis: the diluted analysis for nitrate in sample VWAE-MW03-0310 was
performed outside of the 48-hour hold time. The initial analysis was performed within
hold time. Both the initial and diluted analysis have been reported for VWAE-MW03-
0310. Nitrate and sulfate were detected in method blanks MB-49893, -49929, -49960, -
49979 and -50060 below the reporting limit but above the method detection limit.
Samples associated with these blanks also contained nitrate and/or sulfate, either at
concentrations below the reporting limit, or more than 10X the method blank
concentration, indicating no significant impact of laboratory background levels on sample
results. Sample results associated with these blanks are qualified with the “B”. No other
unusual occurrences were noted during sample analysis.

7. CENSUS and PLFA Analyses:

CENSUS and PLFA analyses were performed by Micorbiallnsights of Rockford, TN.
The entire Micorbiallnsights report, including any notes on these analyses is enclosed.

Saay

U.
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All pages in this report have been numbered consecutively, starting with the title page and
ending with a page saying only “Last Page of Data Report”. The Columbia data report is
paginated separately, following the “Last™ page.

[ certify that this data package is in compliance, both technically and for completeness,
for other than the conditions detailed above. Release of the data contained in this
hardcopy data package has been authorized by the laboratory manager or his designee, as
verified by the following signature.

&’WQ wﬁ?

Agnes Huntley
CLP Project Manager
04/14/10
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SPECTRUM A"JALY'I IC‘-‘\L INC.

CHAIN OF CUSTODY RECORD

Page l

o

E/Standard TAT -~te—H-busTessdays

O Rush TAT - Date Needed:
- All TATs subject to laboratory approval
< Min. 24-hour notification needed for rushes.
- Samples disposed of after 60 days unless

Special Handling; ag Cg\gtl\l

P

HANIBA{T;‘.(.H’T\OL(}[ Y ‘ otherwise instructed.
cibeitt To: < W (on v - N
RBPOﬁTS X \j?ﬁ}:&br\/c’ﬁw\é Invoice To: _DE(N{I'! C,O (,th H‘I) Project No.: 1000 7 (TO 'OOY_} V]f{{l}ug
Gainsyi “t’_ L Q0% iseb (gn’;hdf\ Site Name: \(lm‘vu AOC E
= $ l 33507 _ o & Location: UE_S}' Vi ves : State: "Pf
Proyfct Mgr‘ M - P.O.No.: RQN: Sampler(s): bla ; |H’B\ tc !/- Mid‘ﬂ(\ —ZQ'MB“:
—N328203 2= 580, 4=HNO; 5=NaOH 6=Ascorbic Acid 7=CH;0H List preservatjve code below: eporting Notes:
~ 8=NaHSO, K‘tc.épd“f{ 10= 1= - A XY D<}|><\ AT 1 QAEQ(Eh::kgsriedEd? l
DW=Drinking Water GW=Groundwater W W=Wastewater Containers: nal c ;
O= Oliﬁn&gSurftace Water SO=Soilt SL=Sludge StA=Atir & le A A\ﬁ.ysés = g’;rzz:j:(l\:ﬂ_;\[;i?:{\:;?é:x s
X1= X2= X3= L _§ a . g B) %q 5 é:_o ‘-80 é QAFQC Reporting Level
S0 EREE2 TS | |
G=Grab ~ C=Composite <| 2| 5|2 P>l Si€A Dther (
- 1 o | 2|5|<|0|& L_'-: g >34 4 @ "
= 2lslsls|9|~ = i = tate specific reporting standards:
Lab Id: _ Sample Id: Date: Tirme Bl == == BAI3E § &'9)19
(WAEmwes oo fiLflo | O |G IGHIR I 16 [ o] MAIIX ] | | Hon Gﬁ,[QC
A )Z mgg-mum 0310/ ‘[/ o L L %z, %(( ?;Y ;g ;é M m
E-MUOD-0310S0 v v A% i QD
o WEE%O‘%IMD ) 13)5 1[G AQY Y KN KX L -~
0% E-150)-03ito | WV 120 | AQ T X ) ~_
" A\ . e | £ |
(npe@un  (ank | | /lCaole), 7%‘ pecn) Nonh on| SVOG|  (ompdd 115D gre (dues o
L ale (St W YRR -SAP. = -
P
% Rclmgmshed by: Received by: - . Date: Time: Temp°C | EI'{DD%ormat b Vt _O
S (/i) o 310 X304 —— T “U S eomaitio P Cxton @ AN - Co
n) | E-mail to (xfon |
| RO [Sh | 7 (313
\ / DAmb[lelced O Refrigerated O Fridgetemp __ °C O Fraezertcmp_"Cl

180

o

11 Almgren Drive « Agawam, MA 01001 .413-789-9018 « FAX 413-789-4076 « www.spectrum-analytical.com




SPECTRUM ANALYTICAL

HANIBAL TECHNOLOGY

LINC.
Featuring

CHAIN OF CUSTODY RECORD |

Page ) ‘ of ]

I Spec
Standard TAT
O Rush TAT -D

Report To:

Q0V)

Suan @@m éégv
SV Wilhsba Ko

Cbainesyith, F_ 340¢

Fe ephone #: [ 3 ﬁ) &3 S

Invoice To: Dpn\}” CO (H‘)h H’ ')

L)‘!' L

(an’}rﬂtﬂ

‘ Site

Location:

- All TATs subject to laboratory approval

- Min. 24-hour notification needed for rushes.

- Samples disposed of after 60 days unless
otherwise instructed.

ial Handling: a(g Cog]{f\%
—F~te-l0 business-days
ate Needed:

Project No.: ‘ ODD C—TO -0 OYK.)

Vi A0C E

Name:

v;f ﬁv“&

WSt Vigues

State:

@as

Project Mgr. .Skpl,tn \(4(5\!\4 v\g(j PO.No:_  RQN: - Sampler(s): DIO\ \4-/,1"’}6#{('{//})1?%"[{) —ZO{/\&WH
1=Na,S20; 2= H% 3=H,S0, 4=HNO, 5=NaOH 6=Ascorbic Acid 7=CH;OH List preservative code below: QA/QC Reporting Notes:
8= NaHSO, 9= .HJ (.} 10= 1= ‘a‘xl L| w a\ "5( {Xlo\ ‘ (check as needed)
DW=Drinking Water = GW=Groundwater ~WW=Wastewater Containers: Analyses: O Provide MA DEP MCP CAM Report
O=Oilﬁ = Surface Water SO=Soil SL=Sludge A=Air ; ik gb o — O Provide CT DPH RCP Report
X1 X2= X3= — R % o % § 3@2 D’:" % Cog ‘ QA/QC Reporting Level
M 2 = . &0 & o L = O Sgndard QC
G=Grab C=Composite ‘E E Og 21 o ﬁjééi ol b U’WIL
— .| 2152|832 XNl n—_—
£ = il = T r'é) ,\(_{:EV == 5’ ) State specific reporting standards:
Lab Id: Sample Id: Date: ~ Time: = il il Bl Bl s )|~ Sl ﬁl_* \0{——
o4 oh -Mos-a3i0 [3/17/10 | Qfso [¢ (Y 1619 | ] XK X K XX
of o, |WAE-may-63)0 - 0a)p 16lY] Q] XXX =N | .
oo VVAE-Mwip-oslo oS [T TVISY] X X o
et |VUAE-ERR)-031710 0%35 AN Y BEMG:E N
o9 o NUAE -TB0)-03)70 | 0ado ARAL DD |
VWAoo | W [ 13T [ YIBWI6IY | ] IR AR KN L
m[-\‘ f . LY s —
‘l’?m{;{&% Sﬂlga\\ (/ cchle) - b}puh Shedans| o SNOG. (\omjﬂmf M gre ftdicdjogd Qls afe U
I | A ' ‘ | -
ReflflquZhed by: /A Recqivadby: Date: Time: | Ta.l??oc E(EDD Format SMEbh
(Che] Tambani 37/ 13700 2isflo | 95 £ | emaito _SPicaron @ am-Gom
B B3z
o) ] _ . El,qmbimz}(mﬁ [ Refrigerated [ Fridge m_p___"c DFmezertem?__"C
Cl.i; 11 Almgren Drive - Agawam, MA 01001 .413-789-9018 « FAX 413-789-4076 . www.spectgum-anawtical‘Com




SPECTRUM ANALYTICAL, INC,
Featuring
HANIBAL TECHNQLOGY

Report To: NU_ —
301 SV Villsmn ﬁvﬁ

Ganonll, FL 3609

Telephone #: ngs ‘55—" /CM )

CHAIN OF CUSTODY RECORD

Page ) of \

IZ(Standard TAT
O Rush TAT - Date Needed:
- All TATs subject to laboratory approval.
- Min. 24-hour notification needed for rushes.
- Samples disposed of after 60 days unless
otherwise instructed.

1=Na;S20;
8= NaHSO, 9—

Project Mgr. k\ f"ﬂﬁ Amﬂi/vﬂo

Invoice To: QM[ ; Mm H_'l_] Project No.: ) m) C_([) 00 E\S V’ (4\u§
\
Ste Cendfack) Se b ‘\% A v
4 Location: ‘ \"\3 / State:
P.O. No.: RQN: | Sampler(s): blt\ Lll'\ ’h\\(f / /VIIL\'HI ‘Z"(!ﬁhﬂh
=H,S80; 4=HNO; 5=NaOH 6=Ascorbic Acid 7=CH,OH List preservative code below: QA/QC Reporting Notes:
10= 1= le S | E ‘ q | ‘ [ (check as needed)
Wastewater Containers: yse“ = [ Provide MA DEP MCP CAM Report

X2=

DW=Drinking Water GW= Groundwater WW-=
=Oﬂ W= Surface Water SO=

G=Grab C=Composite

Lab Id: Sample 1d:
_— { _ﬂq VAT AW03-0310
(25 VUKL-punr-03)oks
U ML v 8310sb
5 s 030

13 0 Mosnm v

Soil SL=Sludge A=Air \_) O Provide CT DPH RCP Report
X3= T; § _@ _% P § ‘%,’ g QA/QC Reporting Level
ANMHPIN S S = v CEI) T
© ;5 g <Eﬁ 5 E H\‘\ =2 L3 _ .
= s | BLEl'S | s A @,:P-H State specific reporting standards:
Date: Time: &= N% | = | = 5 s ﬁ 7
e ot 6 A b WKk i T A AC
o] [ DY L MS
d & | X MSD
P Y dal X | N
0 1300 || AR >~
- Jdos [V [V LY B

Special Handling: Q € @] MJ«\!‘
-A~te-Hobusiness-days

S by VRP-SAP

-"’,/ M/”L/ . x " ,
| [onpeccdue Klonk “/ d Nioodieds | Yo SU0ks. ()P}OUUJ | are feule ond Qs arn
| .

% : ” Relinquished by /| Rgﬂi : _
Ma////é/\ 3/'Q/,° 1300 <7y_ 1 %
1 7 \ Y ""‘“—'/V 1{-)5’&-

Datg: Time: L E(EDD Format ot EQ%

zﬁﬂ/@ S I8 E(E-mail 0 D Pecon @_’,Cm/'\- (om

11 Almgren Drive « Agawam, MA 01001 .413-789-9018 . FAX 413-789-4076 « www,spectgum—analvtica[.com

|
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SPECTRUM ANALYTICAL. 1’\‘(’
Feauri ing

IIAT\IBAL TECHNOLOGY /
Report To

Quon é(@“-ﬂl 555 ﬂsg

Gaimswi\le,  FL- J26R

_& % %\) 3&5 )
Dheny Ar A

Telephone #:

CHAIN OF CUSTODY RECORD

Page \ of !

, B/ Special Handling: a% Cq,\&\}l
Standard TAT - F-te-+8-busnmossdays

O Rush TAT - Date Needed:
- All TATs subject to laboratory approval.
- Min. 24-hour notification needed for rushes.
- Samples disposed of after 60 days unless
otherwise instructed.

Invoice To: Deh\’{f CD { HU"\\'\\“\ ‘
- l\u U«’"M\f)

l Location: \..\/(7\}( \,\Q(\\JU

Project No.: \mg C:—b OQB \J\t%\"'.s
StteName\jiﬂ\\Vb PK)(‘I-

Nn

State:

Ui Uninee

N 7 4

%80 :
9{@@

Proieot Mer. P.O. No.: RQN: Sampler(s): !v\la\il\ —qu"\bn{
1=Na,S20; 2=HCl _3=H,SO, 4=HNO,; 5=NaOH 6=Ascorbic Acid 7=CH;OH List preservative code below: | C Reporting Notes:
8= NaHSO, 9= H(SPO'-\ 10= i 011= Wm [ | [ QNQ(checkI:fiedEd) t
DW=Drinking Water = GW=Groundwater W W=Wastewater Containers: | Analy;eé: ) O Provide MA DEP MCP CAM Report
O=0ily S\W= Surface Water SO=Soil SL=Sludge A=Air GQ je) O Provide CT DPH RCP Report
Xl= A X2= X3= 2 § § ,% (’_Qs % 8 2 QA/QC Reporting Level
G=Grab C=C . > o3 @ f_j o M? P/') @ ﬂéiue?%‘
ra omposite <2l 3|3 ﬁ = |5
1 e |81 HrEE [
jﬂ‘{é((l ‘é 8 lslels|% A d"‘-,:l"' & é State specific reporting standards:
Lab Id: Sample Id: Date: Time: = === = (\_e)’r’jlg ) I |
4 AVATAueo30(3/aflo W0 16 6V IQ AL ] TXINKTRK
(v VAT -fusP o 0 CRA2PNEN X
(&« NVAZpg-03p & |6 (YU N [N TR
O A-Corddmel |, | A0 |G IAQIQ A K
18 Th-we| ¥ WS 6 AR Ry
S /.-———'_'—-’—./) | i
-:"_’/” W i LY - A / I £
- f’(omn N_{1/Goe ) Speain) Shandolds ot WG (ompwuyd iy afe [eoluce! Q.a;ﬂ Qs  ar
o \JRP-SHY ' I | e tb
Re]mqmshed by’ Received by: Date ime: | Temp 1 Bt ¢
W ]300 0/&/%, L g S @ (in-con
ety Bz |07 ‘(337

[0 Ambient O Refrigerated O] Fridgetemp _ °C O Freezertemp

] A\
11 Almgren Drive . Agawam, MA 01001 -413-789-9018 . FAX 413-789-4076 . www.spectrum-analytical.com
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SPECTRUM ANALYTICAL, INC.

Featuring

HANIBAL TECHNOLOGY

Page 1 of

CHAIN OF CUSTODY RECORD

1

tandard TAT -
O Rush TAT - Date Needed:
- All TATs subject to laboratory approval.
- Min. 24-hour notification needed for rushes.
- Samples disposed of after 60 days unless
otherwise instructed.

Special Handling: ;g8 capndartia
Fo-trbusiness days

Report To: JuaN  ACAr .
P Carony Invoice To: _ Puanve , Colorado (CHZM Hiw) Project No.: 1000~ CTQ-00823
3011 SW Whlisen Roard (ser conbract
 Gawssvace FL 32,08 Site Name: _ V,eaues AOCL
Location: West vieowes (ABCT) State: P, €.

Telephone #: _ {351) 335 -194) / _

Project Mgr. _ St Bronn | P.O. No.: RQN: Sampler(s): _D. Wh AL - Zambon.

1=Na,S20; 2=HCl 3=H,SO; 4=HNO; 5=NaOH 6=Ascorbic Acid 7=CH;0H List preservative code below: QA/QC Reporting Notes:

b NaHSOL b= g 10- 2lx 4] %9
DW=Drinking Water GW=Groundwater ~WW=Wastewater Containers: Analyses: O Provide MA DEP MCP CAM Report
O0=0il SW= Surface Water SO=Soil SL=Sludge A=Air | O Provide CT DPH RCP Report
X1= X2= X3= 22 ,6_"-“3 a 5 8 g Q g QA/QC Reporting Level

ARAE § 23 § S O Standard 01 No QC
G=Grab C=Composite <| 8| 5 é ) a ) b B % &0er _lawveL TC.
I _ w B E| 2| = H wlEe2 2 »
. | E|2|<|0|& = HEd *2 : . .
=y 2 | 5|55 % 3 % 37 8;— é State specific reporting standards:
Lab Id: P%.l Sample Id: | Date: | Time: e = = | = =] = ' = - J
| 22 A vwAI-MnoT-03l0] 03f2zic | ocas> | G | GW|H | 2 Z X| ARLX | x|X |
¥ WATE[NOINN | 50 | 6 Al K \ —
3 ~
T NUAT-FRoFORp| V¥ 1055 | 6 AU TAEQ)
=T
.—_ ///
// I
= ' J | | L
Relinquished by: Received by: Date: Time: Temp°C &£DD Format LNECO
oyt 03/2li0 1200 / ) FeRex 03/22/10 1200 M Eomail to _jvan. acaron® chzu . ¢ o,
= . f , / L v
Fep&,» 3[23fo | (=5o—
7 LR d |
1 Ambient {wd [ Refrigerated [ Fridgetemp  °C [ Freezertemp  °C

gg) Sree

11 Almgren Drive « Agawam, MA 01001 .413-789-9018 . FAX 413-789-4076 www.spectrum-analytical.com




Sample Condition Form y
Page [ of /

a ] paeaon oy

Received By: RMEO Reviewed By: W/ Date: 3/i7k|Mitkem Work Order # J0 /6 Y
Client Project: CTO - 6o LIERULE I Client: C H 20 Soil Headspace
Preservation (pH) VR | O Air Bubble 2
Lab Sample ID | HNO, [H,S04| HCI | NaOH|H;PO,| Matrix 114"
1) Cooler Sealed (Y& No Joley | or |42 2 | H
qod6y |02 H
2) Custody Seal(s) Jo4dey |03 Y
]

4) Chain-of-Custody Absent /

5) Cooler Temperature T S /
IR Temp Gun ID M7=/ /
Coolant Condition T CED //

6) Airbill(s) @sant
Airbill Number(s) FEOEs< /

s I
8609943/ 9775 o Ll

7) Samples Bottles @Broken / Leaking /

8) Date Received J/f?' //‘3
¥
9) Time Received o007 /|
Preservative Name/Lot No.: L—’"—““"—" [
VOA Matrix Key:
US = Unpreserved Soil A = Air
UA = Unpreserved Aqueous H = HCI
M = MeOH E = Encore
N = NaHSO4 F = Freeze

See Sample Condition Notification/Corrective Action Form yes / (9\

Rad OK yes/no




Sample Condition Form

/

| Page ( of
Received By: R |Reviewed By: S/ Date: | Mitkem Work Order #: 3-0 Yo Y
Client Project: (TO - 007 UVIERQUE S Client CH D Sell Hessirpeon
Preservation (pH) VOA or Air Bubble 2
Lab Sample ID [ HNO; |H,SO4| HCI | NaOH|H,PO,| Matrix 144"
1) Cooler Sealed @ No JoM (f't‘{ oY | ¢t AL
[ of | &2 ¢2 ||
2) Custody Seal(s) Mresent/ Absent 0k
Coolerg/ Bottles oF
Intact/ Broken \U 68 L
JoUeY |9 [¢2 ¢t |44
3) Custody Seal Number(s) N(ﬁ% //
N /
4) Chain-of-Custody @bsent i
5) Cooler Temperature 2 ¢, 3°C, S “& //
IR Temp Gun ID MT= | /
Coolant Condition TCSD /
6) Airbill(s) bsent N
Airbill Number(s) FEDZ <« ] /\ %\
_ "
8640 9096 402 9 Y H)
BG40 909, YO 3O /
2G40 9096 Y0 18 /
7
/
7) Samples Bottles roken / Leaking /
8) Date Received 2 /{ g, %‘9 /
9) Time Received ? 23 1‘/
Preservative Name/Lot No.: £— T
VOA Matrix Key:
US = Unpreserved Soil A = Air
UA = Unpreserved Aqueous H = HCI
M = MeOH E = Encore
N = NaHSO4 F = Freeze
See Sample Condition Notification/Corrective Action Form yes
Rad OK yes/no
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Sample Condition Form

(

form.xls

Page of
Received By: AED [Reviewed By:  [X Date: 3[4 /io|Mitkem Work Order #: Jo4bY
‘ e — ) ‘ ) Soil
Client Project: (D ~©63  Vsegies Client: CHran Headspace or
Preservation (pH) VOA | Air Bubble =
Lab Sample ID | HNO;|H,SO,| HCI | NaOH|HsPO,| Matrix 1/4"
1) Cooler Sealed TOWl jo |€T £z | Y
| W42 Z2 | |
|
2) Custody Seal(s) Vi \'Z \/
DO 13 H
3) Custody Seal Number(s) N /Ar /
/
/l
V) //
4) Chain-of-Custody Absent Vi
5) Cooler Temperature Lf"f. ;. %
IR Temp Gun ID MT~\ /
Coolant Condition e
3
6) Airbili(s) Present? Absent /
N
Airbill Number(s) FEDE /,S /\fk\\
oS8 oL AU | X/ N
ELSBLISIAT2 /.
7) Samples Bottles roken / Leaking /
/
8) Date Received 3/{"}/{0 g /
T ] /
9) Time Received Bivo /
Preservative Name/Lot No.: e il —
VVOA Matrix Key:
US = Unpreserved Soil A = Air
UA = Unpreserved Aqueous H = HCI
M = MeOH E = Encore
N = NaHSO4 F = Freeze
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Sample Condition Form

L)

Page
A
Received By: (" [Reviewed By: T Date: 3/Z0\Mitkem Work Order #: T 8¥@ ¥~
: e Fy— -~ Soil
Client Project: ‘V ./6‘)’6*’6— Client CH 2»*" 7y S ARREAT
Preservation (pH) VOA | Air Bubble 2
Lab Sample ID | HNO3|H,S04| HCI | NaOH|H3PO,4| Matrix 1/4"
1) Cooler Sealed o JoYl Y- |17 | 22] H
(S [
2) Custody Seal(s) Presenty Absent v H\
Coolers)/ Bottles |7 [
Intacy/ Broken Y 1y t
3) Custody Seal Number(s) == //
517
4) Chain-of-Custody Present/Absent L /
v/
6[39 1= /
5) Cooler Temperature i a1 J
IR Temp Gun ID M -{1{ —/ g ") /
Coolant Condiion 12| Tce (k) o
{ /| /
8) Airbill(s) @:e;)\bsent il /4 /
Airbill Number(s) ——— vl /Yy
§eSE -0/~ 7/c3 \\//
gess - @ls1—UU7Y
/
7) Samples Bottles Intact#Broken / Leaking /|
8) Date Received 3/29//§ ,/
/ /
7
9) Time Received 07/ 00 / "~
/ ///
Preservative Name/Lot No.: k ]
VOA Matrix Key:
US = Unpreserved Soil A = Air
UA = Unpreserved Aqueous H = HCI
M = MeOH E = Encore
N = NaHSO4 F = Freeze

form.xls

See Sample Condition Notification/Corrective Action Form yes / no




Sample Condition Form

;. Page [ of |

Received By: A€ |Reviewed By: N Date¥/oy/jdMitkem Work Order #  T246Y

> — N B T - Soil
Client Project  CT0 60 VIRV ER Client: CHZM Headspace or

Preservation (pH) VOA | Air Bubble 2
Lab Sample ID | HNO;|H,SO,| HCI |NaOH|H,PO,| Matrix 1/4"
1) Cooler Sealed Joe A |29 H
Tl |2\ ™
2) Custody Seal(s) T (20|42 >
//
| /
3) Custody Seal Number(s) /U / = //
. P
4) Chain-of-Custody bsent
e

5) Cooler Temperature (7[ /

IR Temp Gun ID AT /

Coolant Condition TCe D> /
6) Airbill(s) rese bsent ,a/ \ sk

Airbill Number(s) & PExe §-/ -

BESE (1516085 V4

e
L N
~

N

7) Samples Bottles

roken / Leaking

3/@/@

8) Date Received

[ S$F-

9) Time Received

Preservative Name/Lot No.:

VOA Matrix Key:
US = Unpreserved Soil A = Air
UA = Unpreserved Aqueous H =HCI
M = MeOH E = Encore
N = NaHSO4 F = Freeze

See Sample Condition Notification/Corrective Action Form yes7
FormBaQMaR808nd Settings\sng WARWICK\I acal Settings\Temporary Intéfet Files\O| KARBQRKAYSE ERRdition
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CASE

SITE

Ll

1.0

USEPA Region II Date: January 2006
SW846 Method 8260B VOA SOP: HW-24, Rev. 2

YES NO N/A
PACKAGE COMPLETENESS AND DELIVERABLES

NUMBER: ST DAY 1an:_ MitKem Ao

NAME : U[@@MQ/ /4’0@ E Cro- 83

Data Completeness and Deliverables

1.1 Has all data been submitted in CLP deliverable
format or CLP Forms Equivalent? fLr/

ACTION: If not, note the effect on review of the data in
the Data Assessment narrative.

Cover Letter, SDG Narrative

2.1 1Is a laboratory narrative, and/or cover letter

signed release present? J‘f//
2.2 Are case number and SDG number(s) contained

in the narrative or cover letter? [L?/
ACTION: If not, note the effect on review of the data in

the Data Assessment narrative.

VOLATILE ANALYSES

Traffic Reports and Laboratory Narrative

1.1 Are the Traffic Reports, and/or Chain of Custodies
from the field samplers present for all samples
sign release present? [ H’f

ACTION: If no, contact the laboratory/sampling team for replacement
of missing or illegible copies.

1.2 Is a sampling trip report present (if required)? [lf//

1.3 Sample Conditions/Problems

-6 VOA - 5




USEPA Regi
SW846 Meth

1.3.1

ACTION:

ACTION:

ACTION:

2.0 Holding Ti

on II Date: January 2006
od 8260B VOA SOP; HW-24, Rev. 2
YES NO N/A

Do the Traffic Reports, Chain of Custodies, or Lab
Narrative indicate any problems with sample
receipt, condition of samples, analytical problems
or special notations affecting the quality of the b///
data? [7]

If all the VOA vials for a sample have air bubbles or the
VOA vial analyzed had air bubbles, flag all positive results
"J" and all non-detects "R".

If any sample analyzed as a soil, other than TCLP, contains
50%-90% water, all data should be flagged as estimated
("J"). If a soil sample, other than TCLP, contains more than
90% water, flag all positive results “J” and all non-detects

\\Rb‘
.

If samples were not iced or if the ice was melted upon
receipt at the laboratory and the temperature of the cooler
was elevated (>10°C), flag all positive results "J" and all
non-detects non"UJ".

W 5//(&"22//(; /A’szlgq 5&2‘“4/]—//0

2.1 Have

days.

NOTE:

mes /ej{;/ 5//7#179/,0 TM Z-SGC/

any volatile holding times, determined from date of

collection to date of analysis, been exceeded? Lr///
[

Il The maximum holding time for agqueous samples is 14 days.

The maximum holding time for soils non aqueous samples is 14

If unpreserved, aqueous samples maintained at 4°C for
aromatic hydrocarbons analysis must be analyzed within 7
days. If preserved with HCL acid to a pH<2 and stored at
4°C, then aqueous samples must be analyzed within 14 days
from time of collection. For non-aqueous samples for
volatile components that are frozen (less than 7°C) or are
properly cooled (4°C % 2°C) and perserved with NaHSO,, the
maximum holding time is 14 days from sample collection. If

-7VOA -

092




USEPA Region II Date: January 2006
SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A

ACTION:

uncertain about preservation, contact the laboratory
/sampling team to determine whether or not samples were
preserved.

Qualify sample results according to Table 1:

Table 1. Holding Time Actions for Trace Volatile Analysis

Matrix Preserved Criteria Action
Detected Associated Non-Detected Associated
Compounds Compounds
Aqueous No <7 days No qualifications
No > 7 days J R
Yes <14 days No qualifications
Yes > 14 days J R
Non Aqueous No < 14 days J R
Yes < 14 days No qualifications
Yes/No > 14 days J R

3

0 Surrogate Recovery

(CLP Form II Egquivalent)

3.1 Have the volatile surrogate recoveries been listed on Surrogate
Recovery forms for each of the following matrices:
a. Water ["]/
b. Soil [ 1]

3.2 If so, are all the samples listed on the appropriate Surrogate
Recovery forms for each matrix:
a. Water Ibf///
b. Soil [ 1]

ACTION: If large errors exist, deliverables are unavailable or

information is missing, document the effect(s) in Data

-8 VOA -
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I

USEPA Region II Date: January 2006
SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A

Assessments and contact the laboratory/project
officer/appropriate official for an explanation
/resubmittal,make any necessary corrections and
document effect in the Data Assessment.

3.3 Were the surrogate recovery limits followed per Table 2. If
Table 2 criteria were not followed, the laboratory may use in-
house performance criteria (per SW-846, Method 8000C, sectiom
9.7). Other compounds may be used as surrogates, depepding upon

the analysis requirements. déb@¢7

Table 2. Surrogate Spike Recovery Limits for Water and Soil/Sediments

DMC Recovery Limits (%)Water Recovery Limits Soil/Sediment
4-Bromofluorobenzene 80-120 70-130
Dibromofluoromethane 80-120 70-130
Toluene-d, 80-120 70-130
Dichloroethane-d, 80-120 70-130

Note: Use above table if laboratory did not provide

in house recovery criteria.

Note: Other compounds may be used as surrogated depending upon the
analysis requirements.

3.4 Were outliers marked correctly with an asterisk? L////

ACTION: Circle all outliers with a red pencil.

3.5 Were one or more volatile surrogate recoveries out of
specification for any sample or method blank. Table 2. L///
[ 1]

If yes, were samples reanalyzed?
Were method blanks reanalyzed? [ 1] L///
-9VOA -
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USEPA Region IT Date: January 2006

SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A

ACTION: If all surrogate recoveries are > 10% but 1 or more

compounds do not meet method specifications:

1. Flag all positive results as estimated ("J").
2 Flag all non-detects as estimated detection limits
("UJ") when recoveries are less than
the lower acceptance limit.
| 3. If recoveries are greater than the upper acceptance
I limit, do not qualify non-detects, but gualify positive
results as estimated “J”.

If any surrogate has a recovery of < 10%:

1. Positive results are qualified with ("J").
2. Non-detects for that should be qualified as unusable
Il (IIR") :
NOTE : Professional judgement should be used to qualify

data that have method blank surrogate recoveries
out of specification in both original and
reanalyses. The basic concern is whether the blank
I problems represent an isolated problem with the
blank alone or whether there is a fundamental
problem with the analytical process. If one or
more samples in the batch show acceptable

I surrogate recoveries, the reviewer may choose the
blank problem to be an isolated occurrence.

1 3.6 Are there any transcription/calculation errors p///
between raw data and reported data? [ ]

ACTION: If large errors exist, take action as specified in
Fl section 3.2 above.

4.0 Laboratory Control Sample(Form III/Equivalent)

4,1 Is the LCS prepared, extracted, analyzed, and
reported once for every 20 field samples of a simili;//

matrix, per SDG. [

m - 10 VOA -
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USEPA Region II Date: January 2006
SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A
Note: LCS consists of an aliquot of a clean (control) matrix
similar to the sample matrix and of the same weight or
volume.
ACTION: If any Laboratory Control Sample data are missing,
call the lab for explanation /resubmittals. Make
note in the data assessment.
4.2 Were the Laboratory Control Samples analyzed at the required
frequency for each of the following matrices:
A. Water [L$//
B. Soil -
(o Med Soil [ ]
Note: The LCS is spiked with the same analytes at the same
concentrations as the matrix spike (SW-846 8000C, Section
9.5). If different make note in data assessment.
Matrix/LCS spiking standards should be prepared from
volatile organic compounds which are representative of the
compounds being investigating. At a minimum, the matrix
spike should include 1,l-dichlorcethene, trichloroethene,
chlorobenzene, toluene, and benzene.
ACTION: If any MS/MD, MS/MSD or replicate data are
missing, take the action specified in 3.2 above.
4,3 Have in house LCS recovery limits been developed (Metgod g000cC,
Sect 9.7). _
4.4 TIf in house limits are not developed, are LCS acceptance recover
limits between 70 - 130% (Method 8000c Sect 9.5)? [ ] b/y
4.5 Were one or more of the volatile LCS recoveries outside the in
house laboratory recovery criteria for spiked analytes? If in
house limits are not present use 70 - 130% recovery limﬁE;/
=1
-11 VOA -
e — ———————————————————
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USEPA Region II Date: January 2006

SWg46 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO NA
Table 3. LCS Actions for Volatile Analysis
Criteria Action
Detected Spiked Non-Detected Spiked
Compounds Compounds
%R > Upper J No Qualifiers
Acceptance
Limit
%R < Lower J ug
Acceptance
Limit
Lower Acceptance No Qualifications
Limit < %R

.0

Matrix Spikes (Form III or eguivalent)

5.1 Are all data for matrix spike and matrix duplicate
or matrix spike duplicate (MS/MD or MS/MSD) 14///
present and complete for each matrix? [

NOTE: The laboratory should use one matrix spike and a
duplicate analysis of an unspiked field sample if
target analytes are expected in the sample. If
the sample is not expected to contain target
analytes, a MS/MSD should be analyzed (SW-846,
Method 8260B, Sect 8.4.2).

5.2 Have MS/MD or MS/MSD results been summarized on h///
[

modified CLP Form III?
ACTION: If any data are missing take action as specified

in section 3.2 above.

5.3 Were matrix spikes analyzed at the required frequency for
each of the following matrices? (One MS/MD, MS/MSD or
laboratory replicate must be performed for every 20 samples

-12 VOA -
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USEPA Region II Date: January 2006

SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A
of similar matrix or concentration level. Laboratories analyzing

MS per m

Note:

one to ten samples per month are required to analyze at least one

onth [page 8000C, section 9.5.1])

a. Water [ld -

b. Waste [ ]

(a8 Soil/Solid [ ]

The LCS is spiked with the same analytes at the same
concentrations as the matrix spike (SW-846 8000C, Section
9.5 . If different make note in data assessment.
Matrix/LCS spiking standards should be prepared from
volatile organic compounds which are representative of the
compounds being investigating. At a minimum, the matrix
spike should include 1,1-dichloroethene, trichloroethene,
chlorobenzene, toluene, and benzene. The concentration of
the LCS should be determined as described SW-Method 8000C
Section 9.5.

ACTION: If any MS/MD, MS/MSD or replicate data are

5.4

missing, take the action specified in 3.2 above.

Have in house MS recovery limits been developed (Method 8000C,
Sect 9.7)for each matrix. [

Were one or more of the volatile MS/MSD recoveries

outside of the in-house laboratory recovery criteria

for spiked analytes? If none are present, then use 70-130%
recovery as per SW-846, 8000C, Sect. 9.5.4. L] L///

ACTION: Circle all outliers with a red pencil.

NOTE :

If any individual % recovery in the MS (or MSD) falls
outside the designated range for recovery the reviewer
should determine if there is a matrix effect. A matrix
effect is indicated if the LCS data are within limits but
the MS data exceeds the limits.

- 13 VOA -
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USEPA Region II Date: January 2006
SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A
NOTE: No qualification of data is necessary on MS and MSD data
alone. However, using informed professional judgement, the

data reviewer may use MS and MSD resuts in conjunction with
other QC criteria to determine the need for some
qualificatios.

Note: The data reviewer should first try to determine to what
extent the results of the MS and MSD affect the associated
data. This determination should be made with regard to he
MS and MSD sample itself, as welll as specific analytes for
all samples associated with the MS and MSD.

Note: In those instances where it can be determned that the
results of the MS and MSD affect only the sample spiked,
limit qualification to this sample only. However, it may be
determined through the MS and MSD results that a laboratory
is having a systematic problem in the analysis of one or
more analytes that affect all associated samples, and the
reviewer must use professional judgement to qualify the data
from all associated samples.

Note: The reviewer must use professional judgement to determine
the need for qualification of non-spiked compounds.

ACTION: Follow criteria in Table 4 when professional judgement deems
gualification of sample.

Table 4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Actions for
Volatile Analysis

Criteria Action
Detected Spiked Non-Detected Spiked
Compounds Compounds
%R > Upper Acceptance Limit J No Qualifiers
%R < Lower Acceptance Limit J ugJg
Lower Acceptance Limit < %R No Qualifications

- 14 VOA -
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USEPA Region II Date: January 2006

SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A

Blank (CLP Form IV Equivalent)

6.1 Is the Method Blank Summary form present? fb{///

6.2 Frequency of Analysis: Has a method blank been
analyzed for every 20 (or less) samples of
similar matrix or concentration or each extraction u///
batch? =

6.3 Has a method blank been analyzed for each GC/MS
system used ? [LT///

ACTION: If any blank data are missing, take action as
specified above (section 3.2). If blank data is
not available, reject (R) all associated positive
data. However, using professional judgement, the
data reviewer may substitute field blank data for
missing method blank data.

6.4 Chromatography: review the blank raw data -
chromatograms, quant reports or data system
printouts.

Is the chromatographic performance (baseline
stability) for each instrument acceptable for L]////
volatile organic compounds? [

Contamination

NOTE : "Water blanks", "drill blanks" and "distilled water blanks"
are validated like any other sample and are not used to
qualify the data. Do not confuse them with the other QC
blanks discussed below.

7.1 Do any method/instrument/reagent blanks have positive
results for target analytes and/or TICs? When applied
as described below, the contaminant concentration in
these blanks are multiplied by the sample dilution factor
and corrected for percent moisture where necessary.
[ 1

- 15 VOA -
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USEPA Region II Date: January 2006

SW846 Method 8260B VOA SOP: HW-24, Rev. 2
YES NO N/A
7.2 Do any field/rinse blanks have positive L///
volatile organic compound results? |
ACTION: Prepare a list of the samples associated with each
of the contaminated blanks. (Attach a separate
sheet.)
NOTE : All field blank results associated to a particular

group of samples (may exceed one per case Or one
per day) may be used to qualify data. Blanks may
not be gqualified because of contamination in
another blank. Field blanks must be qualified
forsurrogate, or calibration QC problems.

ACTION: Follow the directions in Table 5 below to qualify
sample results due to contamination. Use the
largest value from all the associated blanks.

AWAE-TROI -0 ~ (IO
NIWAZ-TRol ~ 051310
NIAE -ER0l = 05—l

N WAL-Erol —021T0

S WA —TPol -0 -0

v WAL —E6el -8
AT ~TBO 1 — 141D

/A XALT = TBOL =B~ 2210

/s VWAL~ £60) 0% =410

v VIOAT = €601 — 0%~ 221D

-16 VOA -

il |




USEPA Region II
SW846 Method 8260B VOA

January 2006
Rev., 2

Date:
SOP: HW-24,

Table 5. Volatile Organic Analysis Blank Contamination Criteria
Blank Type Blank Sample Result Action for Samples
Result
Detects Not detected No qualification
< CRQL Report CRQL value with a U
< CRQL* .
R > CRQL Use professional judgement
< CRQL Report CRQL value with a U
> CRQL and < Report the concentration
Method, blank for the sample with a
SForage, > CRQL* contamination U, or quanity the
Field, data as unusable R
Trip,
Instrument** > CRQL and > Use professional judgement
blank
contamination
< CRQL Report CRQL value with a U
= CRQL* ‘ :
> CRQL Use professional judgement
Gross Detects Qualify results as
contam- unusable R
ination
% 2x the CRQL for methylene chloride, 2-butanone, and acetone

Qualifications based on instrument blank results affect only the

sample analyzed immediately after the sample that has target compounds
that exceed the calibration range or non-target compounds that exceed

100 ug/L.

NOTE:

If gross blank contamination exists(e.g., saturated peaks,
“hump-o-grams,” “junk” peaks), all affected positive
compounds in the associated samples should be qualified as
unusable “R”, due to interference. Non-detected volatile
organic target compounds do not require qualification unless
the contamination is so high that it interferes with the
analyses of non-detected compounds.

-17VOA -
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USEPA Region II Date: January 2006
SW846 Method 8260B VOA SOP: HW-24, Rev. 2

YES NO N/A

7.3 Are there field/rinse/equipment blanks associated

i

with every sample?

ACTION: For low level samples, note in data assessment
that there is no associated field/rinse/eguipment
blank. Exception: samples taken from a drinking

water tap do not have associated field blanks

GC/MS Apparatus and Materials

8.1 Did the lab use the proper gas chromatographic

column(s) for analysis of volatiles by Method 8260B?

Check raw data, instrument logs or contact the lab

to determine what type of column(s) was (were) used.

i

NOTE: For the analysis of volatiles, the method requires

requires the use of 60 m. x 0.75 mm capillary

column, coated with VOCOL(Supelco) or equivalent

column. (see SW-846, page 8260B-7, section 4.

9.2)

ACTION: If the specified column, or equivalent, was not used,

document the effects in the Data Assessment.

professional judgement to determine the acceptability of the

data.

Use

GC/MS Instrument Performance Check (CLP Form V Eguivalent)

9.1 Are the GC/MS Instrument Performance Check forms
present for Bromofluorobenzene (BFB), and do these
forms list the associated samples with date/time
analyzed?

9.2 Are the enhanced bar graph spectrum and
mass/charge (m/z) listing for the BFB

provided for each twelve hour shift?

9.3 Has an instrument performance check solution (BFB)

- 18 VOA -
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USEPA Region II Date: January 2006
SW846 Method 8260B VOA SOP: HW-24, Rev. 2

YES NO N/A

been analyzed for every twelve hours of sample
analysis per instrument? (see Table 4, SW-846, L{//
page 8260B-36) [

ACTION: List date, time, instrument ID, and sample
analyses for which no associated GC/MS GC/MS tuning data are
available.

ACTION: If the laboratory/project officer cannot provide missing

data, reject (“R”) all data generated outside an acceptable
twelve hour calibration interval.

ACTION: If mass assignment is in error, flag all associated sample
data as unusable, "“R”.

9,4 Have the ion abundances been normalized to m/z 957

B
9.5 Have the ion abundance criteria been met for
each instrument used? (P
ACTION: List all data which do not meet ion abundance
criteria (attach a separate sheet).

ACTION: If ion abundance criteria are not met, take action as
specified in section 3.2.

9.6 Are there any transcription/calculation errors
between mass lists and reported values? (Check at least
two values but if errors are found, check more.) iLf//

9.7 Have the appropriate number of significant
figures (two) been reported? [E!

ACTION: If large errors exist, take action as specified in
gection 3.2,

9.8 Are the spectra of the mass calibration compounds a%$;pfable.

[

ACTION: Use professional judgement to determine wheather associated
data should be accepted, qualified, or rejected.

-19 VOA -
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USEPA Region II
SW846 Method 8260B VOA

Date: January 2006
SOP: HW-24, Rev. 2

10.0 Target Analytes (CLP Form I Egquivalent)

10.1 Are the Organic Analysis reporting forms
present with required header information on each
page, for each of the following:

a. Samples and/or fractions as appropriate
b. Matrix spikes and matrix spike duplicates
G Blanks

d. Laboratory Control Samples

YES NO N/A

U
nr”
Pl
Iadt . —

10.2 Are the reconstructed Ion Chromatograms, mass spectra for the
and the data system printouts (Quant
Reports) included in the sample package for each of the

identified compounds,

following?
a. Samples and/or fractions as appropriate
b. Matrix spikes and matrix spike duplicates

(Mass spectra not required)

iy Blanks
d. Laboratory Control Samples
ACTION: If any data are missing, take action

specified in 3.2 above.

10.3 Is chromatographic performance acceptable with

respect to:

Baseline stability?

-20 VOA -
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Resolution? LEI R —
Peak shape? fq///

Full-scale graph (attenuation)? fLﬁ//
Other:
ACTION: Use professional judgement to determine the acceptability of
the data.

10.4 Are the lab-generated standard mass spectra of idenE%;ied
volatile compounds present for each sample? [

ACTION: If any mass spectra are missing, take action specified in
3.2 above. If the lab does not generate their own standard
spectra, make a note in the Data Assessment. If spectra are
missing, contact the lab.

10.5 Is the RRT of each reported compound within 0.06 RRT AMnits of the
standard RRT in the continuing calibration? ]

10.6 Are all ions present in the standard mass spectrum at a
relative intensity greater than 10% (of the most abundant ion)
also present in the sample mass spectrum? [

10.7 Do the relative intensities of the characteristic ions
in the sample agree within * 30% of the corresponding
relative intensities in the reference spectrum? A

ACTION: Use professional judgement to determine
acceptability of data. If it is determined that
incorrect identifications were made, all such data
should be rejected (“R”), flagged (“N") -
Presumptive evidence of the presence of the
compound) or changed to non detected (“U”) at the
calculated detection limit. In order to be
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positively identified, the data must comply with the
criteria listed in 9.6, 9.7, and 9.8.

ACTION: When sample carry-over 1s a possibility,
professional judgement should be used to determine

if instrument cross-contamination has affected any /%i%;i///

positive compound identification.

11.0 Tentatively Identified Compounds (TIC) (CLP Form I/TIC Eguivalent)

11.1 If Tentatively Identified Compound were required for this
project, are all Tentatively Identified Compound reporting fo
present; and do listed TICs include scan number or retention
time, estimated concentration and a qualifier? [ ]

rms

L

NOTE: Add "N" gqgualifier to all TICs which have CAS
number, if missing.

NOTE: Have the project officer/appropriate official check the
project plan to determine if lab was regquired to identif
non-target analytes (SW-846, page 8260B-23, Sect. 7.6.2)

11.2 Are the mass spectra for the tentatively identified compounds
and associated "best match" spectra included in the samp

package for each of the following:

a. Samples and/or fractions as appropriate [ 1

y

le

v

b. Blanks [ ]

e

ACTION: If any TIC data are missing, take action specified
in 3.2 above.

ACTION: Add "JN" qualifier only to analytes identified by a
CAS#.

NOTE : If TICs are present in the associated blanks take
action as specifie<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>