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EXECUTIVE SUMMARY

This report presents an evaluation of performance groundwater monitoring activities associated
with implementation of an interim measure (IM) conducted in November 2013 for a groundwater
contamination hot spot at the General Services Administration (GSA) Reclamation Yard (or
GSRY) at Kennedy Space Center (KSC), Florida. This report also summarizes corresponding
baseline sampling that was completed in December 2012 and April-May 2013.

Referred to as the Southwest Hot Spot because of its location in the yard, the shallow subsurface
was affected by tetrachloroethene (PCE) at concentrations of 300 micrograms per liter (ug/L) or
higher across an area of about 0.12 acres. The Southwest Hot Spot is the source of a plume of
volatile organic compounds (VOCs) that extends across the west side of the Reclamation Yard.

Enhanced reductive dechlorination was selected as the technology for the Hot Spot treatment.
Emulsified zero valent iron (EZVI) was chosen for treatment of the area where PCE
concentrations were 10,000 pg/L or higher (source zone), with a solution of vegetable oil and
lactate (VOI/L) injected where PCE concentrations were above 300 pg/L (hot spot). The
objectives of the IM were to reduce PCE mass in the source zone and to promote reduction of all
VOC:s in the hot spot.

The Southwest Hot Spot injections took place in November 2013. In total, 9,060 gallons of
EZVI, and 26,000 gallons of VO/L solution were injected in the area where PCE concentrations
were above 300 pg/L, at depths from 11 to 27 feet (ft.) below ground surface.

Performance monitoring began in July 2014, approximately eight months after the injections, to
track progress of reductive dechlorination and evaluate effectiveness of the IM. A second sampling
event took place in March 2015. Samples were analyzed for PCE, trichloroethene, cis-1,2-
dichloroethene and vinyl chloride. Based on results from the baseline sampling event and the
second performance monitoring event, the volume of the plume exceeding 10,000 pg/L (PCE
concentration) has reduced by 93%. The volume of the plume exceeding 300 pg/L for PCE has
reduced by 88%. In addition, performance monitoring results at perimeter locations do not
indicate contaminant movement based on pre- and post-IM results and comparison of molar
concentrations at baseline and in March 2015.

Underground injection control (UIC) parameters exceeded applicable screening criteria during
both performance monitoring events, which indicate that groundwater plume conditions have not
reached pre-injection conditions.

As agreed to by the KSC Remediation Team during the July 2015 Team Meeting, a third
performance event is taking place in November 2015. The same locations will be sampled, plus
an additional location 10 ft. west of the southwestern performance monitoring location
(DPT3021), as a sentinel to monitor for potential movement of mass from injection activities.
Results will be compared to baseline and prior performance monitoring results to monitor
progress of the IM. Data will also be evaluated to determine whether supplemental treatment to
further enhance reductive dechlorination is warranted.
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Section 1
INTRODUCTION

1.1 OVERVIEW

The National Aeronautics and Space Administration (NASA), through its Environmental
Assurance Branch, is managing the investigation and cleanup of environmental contamination at
the General Services Administration (GSA) Reclamation Yard at Kennedy Space Center (KSC),
Florida, Solid Waste Management Unit No. 010. As part of the cleanup process, NASA
completed an Interim Measure (IM) to treat a chlorinated solvent hot spot located in the
southwest corner of the site (the Southwest Hot Spot). This IM effort, including preparation of
this Performance Monitoring Report, was completed by Jacobs Engineering Group Inc. and
CORE Engineering & Construction, Inc. (Jacobs-CORE) under Contract No. NNK12CA14B,
Order No. NNK12CA51T.

The results of two performance monitoring events, as described herein, were presented to the
KSC Remediation Team during the July 2015 Team Meeting as part of the Step 4 Engineering
Evaluation process. Meeting minutes from this presentation are included in Appendix A.

1.2 BACKGROUND

The GSA Reclamation Yard is located in Brevard County, on Ransom Road between State Road 3
and Space Commerce Way (Figure 1-1). The facility is used for the cataloguing, temporary storage
and sale/recycling of surplus equipment and materials from operations at KSC. Buyers and
vendors remove items from the site regularly for reuse, recycling, parts, or disposal. Several times
a year, public auctions are held at the facility.

The site name, GSA Reclamation Yard, or GSRY, is a carryover from the time environmental
investigations began. The facility is currently operated by KSC's Institutional Support Contractor
and is called the Reutilization, Recycling and Marketing Facility. The main part of the site, which
is also where this recent IM was implemented, is a fenced compound housing several buildings and
the equipment storage/display yard. The largest structure in the Reclamation Yard is the Surplus
Storage and Disposal Building (Facility M6-1671), which sits near the south fenceline. Personnel
occupy this facility throughout the work day. Near the center of the yard is a storage shed (M6-
1621), which is not routinely occupied. The same is true of the Hazardous Waste Staging Shelter
(M6-1671B) and the Hazardous Material Staging Building (M6-1671C). The northeast portion of
the yard is paved with asphalt; the remainder has a gravel finish or — along the western fenceline —
is bare earth. A security fence encloses the GSA Reclamation Yard, which is locked after duty
hours. The single entrance to the GSA Reclamation Yard is from Ransom Road. Ransom Road
borders the site to the north, with retention ponds on either side of the entrance. A drainage ditch
encircles the other three sides of the site, merging into a normally dry stormwater retention feature
at the northeast. To the east of the site is KSC's Corrosion Control Facility. To the west is the
Reclamation Facility's scrap storage yard. The south is bounded by undeveloped land. Figure 1-2
provides an overview of the site and surrounding features.
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Past handling practices resulted in releases of dielectric fluid and solvents to the environment at
the site, which led to two distinct areas and types of contamination. In the southwest corner of
the yard, tetrachloroethene (PCE) and possibly trichloroethene (TCE) were discharged. Both of
those solvents, as well as other volatile organic compounds (VOCs) created by their degradation,
affect groundwater at that location; the associated plume extends northerly along the west side of
the site.

Corrective measures were implemented in 2006 to excavate solvent-impacted soil in the
southwestern area of the site down to 16 feet (ft.) below ground surface (bgs); sodium
permanganate was added during the backfill process to chemically oxidize additional chlorinated
VOCs (Jacobs, 2006). In 2007, direct injections of sodium permanganate were performed in the
western area of the site to address rebounding PCE concentrations in groundwater. Long term
monitoring (LTM) of groundwater was initiated after corrective measures activities were
completed in 2006-2007. Groundwater monitoring results continued to identify an increasing trend
of VOCs with concentrations exceeding applicable cleanup target levels and/or Natural Attenuation
Default Concentration (NADC) values. As a result, LTM was suspended and additional
investigations were initiated in the southeastern and western areas of the site (ARCADIS, 2011 and
2012). A Supplemental Site Assessment was performed in these areas between 2008 and 2010.

In 2011, results from the Supplemental Site Assessment were reported to the KSC Remediation
Team as a Step 1 Engineering Evaluation, as part of the KSC Engineering Evaluation Process.
Subsequently, a Step 2 Engineering Evaluation was performed to evaluate alternatives for
remediating PCE concentrations indicative of dense non-aqueous phase liquid (DNAPL) in
groundwater; Enhanced Reductive Dechlorination (ERD), through an injection program, was
selected as the treatment method. In 2012, the KSC Remediation Team reached team consensus on
the Step 3 Engineering Evaluation, including an IM Work Plan (ARcADIS, 2012); this IM Work
Plan was approved by the Florida Department of Environmental Protection (FDEP) on August 1,
2012. A Southwest Hot Spot IM Implementation Work Plan (Jacobs-CORE) was later issued in
October 2013 (using the 2012 IM Work Plan as a basis), which documented baseline sampling
results used to finalize ERD IM treatment plans.

13 INTERIM MEASURE OBJECTIVES

The recent Southwest Hot Spot IM was a step in the overall cleanup process of the site. The
objective of the IM was two-fold:
e First, to reduce significant contaminant mass (PCE as DNAPL, sorbed and/or dissolved
form) in the source zone (area with known or suspected DNAPL) and hot spot (the area
where PCE concentrations were more than ten times its NADC). The PCE acts as a
continuing source of dissolved VOCs in groundwater. If left untreated, these high
concentrations of PCE could feed an expanding plume and most certainly extend the overall
treatment time of the site by many years.
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e Second, to accelerate biodegradation processes within the high concentration plume (where
PCE levels were greater than its NADC) to promote degradation of the overall plume and
reduce the time for site cleanup.

To achieve these objectives, a combined emulsified zero valent iron (EZVI) and vegetable
oil/lactate (VOI/L) injection approach was selected for implementation. EZVI directly targets the
PCE DNAPL in the source zone by taking advantage of their similar physicochemical
characteristics (i.e., hydrophobic nature provides miscibility between EZVI and DNAPL) and the
unique ability to emplace reactive ZVI in water within a DNAPL zone. The EZVI injected into the
source zone destroys chlorinated ethenes through both biotic and abiotic reductive dechlorination
processes. The VO/L solution serves as both a sequestering agent for the source area and a
fermentable substrate for existing bacteria, enhancing the degradation of the dissolved phase plume
as it migrates from the source area.

1.4  TREATMENT ACTIVITIES

The IM was based on enhanced reductive dechlorination, using injection of EZVI and a VO/L
solution as means to reduce VOC concentrations at the site, as well as to accelerate attainment of
groundwater cleanup target levels (GCTLs). Following baseline sampling (described in Section
2.1), EZVI and VOIL injection activities were completed between November 15-26, 2013. EZVI
was injected into the “Primary Source Area,” defined where PCE concentrations exceeded 10,000
micrograms per liter (ug/L). A VOIL solution was injected into the hot spot (secondary source
area), defined where PCE concentrations were between 300 and 10,000 ug/L.

A total of 9,060 gallons of EZVI was injected at 28 locations, with an expected radius of influence
(ROI) of 6 ft. based on prior results in similar formations, as shown on Figure 1-3. However, the
EZVI points were laid out on 5 ft. centers to be conservative. VO/L solution (26,000 gallons) was
injected at 13 locations encircling the EZVI treatment area (Figure 3). The VO/L points were on
12 ft. centers, with solution injected between 12 and 27 ft. bgs. The total area treated with EZVI
and VO/L was approximately 0.12 acres (5,200 square feet), with varying intervals treated between
11 to 27 ft. bgs. A detailed description of the treatment activities can be found in the
Implementation Report (Jacobs-CORE, 2014).

1.5 PERFORMANCE MONITORING OBJECTIVE

The objective of performance monitoring is to evaluate the effectiveness of the IM. Performance
monitoring was performed in July 2014 (eight months post-injection) and in March 2015 (sixteen
month post-injection). Sample locations mirrored select locations from the baseline sampling
event, so that effectiveness of the IM could be evaluated by comparing the baseline (pre-injection)
data with the performance (post-injection) data.

As outlined in the IM Work Plan (ARCADIS, 2012), underground injection control (UIC) parameter
collection will continue until targets established in the work plan are met. The targets are:
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e Total recoverable petroleum hydrocarbons (TRPH) - Two consecutive sampling events are
below FDEP GCTL criteria (5,000 pg/L),

e Iron - below baseline sampling results or KSC Upper Range of Background, and

e Total dissolved solids (TDS) - below baseline sampling results or KSC Upper Range of
Background.

1.6 PURPOSE

This Performance Monitoring Report presents a summary of both the baseline and performance
monitoring events. It includes groundwater performance monitoring analytical results, an
evaluation of results, and recommendations for future activities at the site.

1.7 PERFORMANCE MONITORING REPORT ORGANIZATION

The remainder of this report is organized as follows:

Section 2: Performance Monitoring Activities — This section includes a brief discussion of
baseline sampling activities, and provides a summary of the eight (Event 1) and 12 months

(Event 2) post-injection sampling events.

Section 3: Performance Monitoring Results — This section provides a summary of results for
select baseline samples, as well as results performance monitoring Event 1 and Event 2.

Section 4: UIC Sampling and Results — UIC sampling and results from the three sampling
events (baseline, Event 1 and Event 2) are presents in this section.

Section 5: Conclusions and Recommendations — This section provides conclusions and
recommendations to continue to evaluate the effectiveness of the 1M.

Section 6: References — This section provides a listing of references cited in this report.

1-4
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Section 2
PERFORMANCE MONITORING ACTIVITIES

Groundwater sampling activities from December 2012 to March 2015 were performed in
accordance with the scope of work and the GSRY Southwest Hot Spot Implementation Report
(Jacobs-CORE, 2014). All field activities and reporting associated with these sampling events
were conducted in accordance with the latest Standard Operating Procedures approved by FDEP
and with the KSC Sampling and Analysis Plan for the Resource Conservation and Recovery Act
(RCRA) Corrective Action Program.

Groundwater samples were collected in sample containers provided by the analytical laboratory.
Mobile laboratory services were provided by Analytical Laboratory of Florida (ALF) of Merritt
Island, Florida. Fixed laboratory services were provided by Environmental Conservation
Laboratories of Orlando, Florida. Upon sample collection, all samples were immediately labeled
and placed on ice.

Direct push technology (DPT) sample locations are shown in Figure 3, along with injection points
and the presumed radius of influence for the injected materials. Field forms are attached in
Appendix B.

2.1 BASELINE SAMPLING

Baseline groundwater sampling was completed in December 2012 and April-May 2013. This data
was used to confirm and refine the limits of the PCE hot spot and source zone, and to finalize the
treatment area, horizontally and vertically. It also established a baseline data set to evaluate
treatment efficacy by comparing baseline data (pre-injection) with performance monitoring data
(post-injection).

Baseline groundwater sampling was completed by collecting discrete, multi-incremental
groundwater samples via DPT. In total, 191 discrete samples were collected from 35 DPT
locations between the two sampling events. Groundwater samples were collected from a vertical
profile focusing on intervals between 7 and 31 ft. bgs, and analyzed for VOCs using Method
8260B. Most of the groundwater samples were collected using a 4-foot long screen point sampler,
but 1-foot screen intervals were used at three locations (DPT3004, DPT3005, and DPT3031) to
give a more precise picture of vertical PCE distribution. Following data collection, each DPT
location was grouted, and the surface was re-finished to match existing grade. Details of the
baseline sampling event are provided in the Implementation Report (Jacobs-CORE, 2014).

2.2 PERFORMANCE MONITORING SAMPLING

Performance monitoring was performed to determine if the remedy is working as expected. Event
1 was completed in July 2014 (eight months post-injection) and Event 2 was completed in March
2015 (sixteen months post-injection). To the extent practical, samples were collected via DPT
from select locations and intervals of groundwater samples collected during the baseline sampling
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event in order to support the performance assessment. Following sample collection, each DPT
location was grouted from bottom to top using a tremie pipe. Performance monitoring samples
were analyzed by mobile laboratory or fixed laboratory using Method 8260B for a set of target
VOCs: PCE, TCE, cis-1,2-dichloroethene (cis-1,2-DCE), 1,1-DCE and vinyl chloride.

During Event 1, five locations inside the treatment area were sampled: DPT3004, DPT3005,
DPT3029, DPT3031, and DPT3035. Four of the points were in the axis of the EZVI treatment area
(from north-to-south, DPTs 3035, 3031, 3004 and 3005). DPT3029 was selected as representative
of the VO/L treatment area beyond the expected ROI of EZVI injections. Up to four discrete
sample intervals, using a four-ft. screen point sampler, were collected from each location. The
depths of discrete collection ranged from 11 to 28.5 ft. bgs. Soil samples were also collected from
11 to 31 ft. at three locations for the purpose of observing whether EZV1 was visually present.

As part of Event 2, sample locations inside the treatment area: DPT3004, DPT3005, DPT3029,
DPT3031, and DPT3035 consistent with the first sampling event were sampled. In addition, to
assess if perimeter movement of contamination had occurred, five other locations were sampled:
DPT3007, DPT3017, DPT3019, DPT3028, and DPT3034 during Event 2. Also, four additional
locations were sampled: DPT3021, DPT3022, DPT3032, and DPT3033 to provide better resolution
inside the treatment area. Up to four discrete samples per location were collected between 11 and
28.5 ft. bgs at eight locations. Five discrete samples were collected between 7 and 27 ft. bgs at four
locations, and six discrete samples were collected between 7 and 35 ft. bgs at two locations. The
groundwater samples were collected using a 4-foot long screen point sampler.

2-2



GSRY Performance Monitoring Report
Revision: 0
December 2015

Section 3
PERFORMANCE MONITORING RESULTS

Performance monitoring data establish the framework to evaluate the effectiveness of the GSRY
IM. By comparing results from baseline sampling to performance monitoring data, the degree and
rate of contaminant reduction is evaluated. This is used to assess progress toward the IM goal of
significant mass reduction. Based upon mass reduction through both biotic and abiotic
dechlorination processes, it is understood that the full achievement of the goal could take years to
realize.

A summary of results for PCE, TCE, cis-1,2-DCE, and vinyl chloride from the baseline sampling
event through the second performance monitoring event is presented in Table 3-1. Figure 3-1
shows the performance monitoring sample locations with a summary of results for the baseline
sampling and subsequent events. Five sampling locations are within the EZVI treatment area
(DPT3031, DPT3032, DPT3004, DPT3022 and DPT3005), four sampling locations are within the
VOI/L treatment area (DPT3035, DPT3029, DPT3021 and DPT3033), and five are at the treatment
area perimeter (DPT3019, DPT3017, DPT3034, DPT3028 and DPT3007).

3.1 RESULTS SUMMARY
3.1.1 Baseline Sampling

As noted in Section 2.1, 35 locations were included in the baseline sampling event in order to
refine understanding of PCE concentrations and distribution within the hot spot. This subsection
presents the baseline sampling results only for the 14 baseline sampling locations that have
subsequently been used for performance monitoring events. In December 2012 and April-May
2013, a total of 72 VOC samples were collected from these 14 locations as part of the baseline
sampling event.

Inside the treatment area, PCE, TCE, cis-1,2-DCE, and vinyl chloride concentrations exceeded
their respective GCTL at all nine locations sampled. The highest PCE concentration of 170,000
Mg/L was detected at DPT3005 (15-19 ft. bgs). PCE product was encountered in the 21-22 ft. bgs
interval at DPT3005. The maximum TCE concentration was 16,000 pg/L (DPT3004, 17-18 ft.
bgs). The highest cis-1,2-DCE and vinyl chloride results were also detected at DPT3004 (8,000
Mo/L and 6,100 pg/L, respectively at 16-17 ft. bgs).

PCE exceeded its GCTL at all but one perimeter location (DPT3017) sampled. TCE was not
detected at DPT3007 and cis-1,2-DCE was detected below the GCTL at this same perimeter
location. Both analytes were detected above their respective GCTLs at the other three perimeter
sample locations (DPT3019, DPT3028, and DPT3034). In addition, exceedences of vinyl chloride
were observed at all five perimeter locations.
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3.1.2 Performance Monitoring Sampling — Event 1

A total of 20 VOC groundwater samples were collected from five DPT locations in July 2014.
PCE concentrations exceeded its GCTL in all four samples collected from DPT3005. DPT3005
also exhibited the highest PCE concentration of 16,000 pg/L (19-23 ft. bgs). PCE was also
detected above GCTL at DPT3029 (670 ug/L, 15-19 ft. bgs) and DPT3031 (35 ug/L, 19-23 ft.
bgs). In addition, TCE concentrations were detected above the GCTL at these same locations and
intervals. The maximum TCE result during this monitoring event was 5,000 pg/L (DPT3005, 15-
19 ft. bgs).

Cis-1,2-DCE was detected above its GCTL in all four sample intervals at DPT3005, in two
samples collected from DPT3031, and in one sample collected from DPT3004, DPT3029, and
DPT3035. The highest concentration was 16,000 pg/L (DPT3005, 15-19 ft. bgs).

Vinyl chloride concentrations exceeded the GCTL in all 20 samples collected during this event,
with a maximum concentration of 17,000 pg/L (DPT3005, 15-19 ft. bgs).

In July 2014 at DPT3005, a sample was collected from the 11-15 ft. interval to establish a
benchmark for possible vertical migration above the treatment zone.

The three soil cores collected from the area of EZVI injection (Figure 3-1) were observed for the
visible presence of EZVI. At cores EZVI-01 and EZVI-02, EZVI was observed at 17-17.5 and 18
ft. bgs, respectively. No EZVI was visible in the EZVI-03 core. These observations were
qualitative only.

3.1.3 Performance Monitoring Sampling — Event 2

In March 2015, a total of 64 VOC groundwater samples were collected from 14 DPT locations
inside or at the perimeter of the treatment area. PCE concentrations exceeded its GCTL in all six
samples collected from DPT3005, inside the treatment area. Of the other locations sampled inside
the treatment area, PCE was detected above the GCTL at one or two intervals at DPT3004,
DPT3021, DPT3022, DPT3031, DPT3033, and DPT3035. The maximum PCE concentration was
16,000 pg/L (DPT3005, 23-27 ft. bgs). PCE was not detected in any of the perimeter locations.

TCE concentrations exceeded the GCTL at four depth intervals at DPT3005, with a maximum
concentration during the event of 6,000 pg/L (19-23 ft. bgs). Four other locations inside the
treatment area (DPT3004, DPT3022, DPT3031 and DPT3033) had one sample each with TCE
concentrations above the GCTL. TCE was not detected in any of the perimeter locations sampled.

Cis-1,2-DCE was detected above its GCTL in four of the six samples at DPT 3005. One sample
from each of three other treatment area locations (DPT3022, DPT3029 and DPT3033) had cis-
1,2-DCE concentrations above the GCTL. One perimeter sample (DPT3019, 15-19 ft. bgs)
exceeded the GCTL. The highest concentration was 5,700 pg/L (DPT3005, 19-23 ft. bgs).
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Vinyl chloride concentrations exceeded the GCTL in 54 of the 64 samples collected during this
event, with a maximum concentration of 25,500 pg/L (DPT3005, 19-23 ft. bgs).

In March 2015 at DPT3005 (31-35 ft. bgs) and DPT3032 (27-31 ft. bgs), samples were collected to
establish benchmark for possible vertical migration below the treatment zone. Similarly, the 7-11
ft. bgs interval at DPT3028 was sampled for the first time as a benchmark for lateral migration
above the treatment interval.

3.2  TREND ANALYSIS

Based on historical and current trends, VOC concentrations generally decreased in both the source
zone and hot spot areas. The trends are discussed below based on treatment protocol. For purposes
of overall trend evaluation, baseline results are compared to Event 2 (March 2015) results. Trend
charts for select VOCs for the four DPT locations that were sampled during all three sampling
events are included in Appendix C.

3.2.1 EZVI Treatment Area

EZVI was applied to the portion of the Southwest Hot Spot where PCE concentrations were 10,000
Mg/L or higher. Five DPT performance sampling locations are within that area; from north to
south: DPT3031, DPT3032, DPT3004, DPT3022 and DPT3005 (Figure 3-2). In the four northerly
locations, PCE and TCE levels have decreased by 1 to 2 orders of magnitude at all intervals. At the
southernmost point, DPT3005, where product was observed during baseline sampling, PCE
decreased by 1 order of magnitude in the 19-23 and 27-31 ft. bgs intervals, and by 2 orders of
magnitude in the 15-19 ft. bgs interval. In the 23-27 ft. bgs interval, PCE concentrations increased
by an order of magnitude between December 2012 and March 2015. The levels of TCE declined in
the 15-19 ft. bgs interval, and increased in the 19-23 and 23-27 ft. bgs intervals.

The concentrations of cis-1,2-DCE have decreased at all intervals in all locations of the EZVI
treatment area with the exception of DPT3005. In the 11-15 ft. bgs interval, which was not
included in baseline sampling, the concentration is essentially unchanged. After rising by an order
of magnitude in the first performance monitoring event, cis-1,2-DCE had decreased to an order of
magnitude less than baseline in the 15-19 ft. interval in March 2015. There is an increasing trend
in the 19-23 and 23-27 ft. intervals, and no change of the very low concentration in the 27-31 ft.
interval.

Vinyl chloride levels in the two northerly points (DPT3031 and DPT 3032) were either lower or
about the same as baseline in March 2015 in all intervals with baseline results. In March 2015 at
DPT3004, vinyl chloride concentrations at all intervals were less than at baseline. At DPT3005
and 3022, vinyl chloride has increased compared to baseline at most intervals.
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3.2.2 VO/L Treatment Area

A VO/L solution was injected into the hot spot (secondary source area), as defined by PCE
concentrations between 300 and 10,000 pg/L. Four DPT performance sampling locations are
within this area; from north to south: DPT3035, DPT3029, DPT3021 and DPT3033 (Figure 3-3).
In the three northern locations, PCE decreased at all locations where it had been detected in
baseline at all but one interval at one location (DPT3021, 15-19 ft. bgs). At that point, it increased
from non-detect to 8 pug/L. TCE was not detected in any of the intervals at these three locations in
March 2015. At the southernmost point, DPT3033, PCE increased slightly in the 7-11 ft. bgs (non-
detect to 2.6 pg/L), 15-19 ft. bgs (non-detect to 9.5 pg/L) and 19-23 ft. bgs (non-detect to 2.2 ug/L)
intervals and TCE had a small increase in the 15-19 ft. bgs interval (non-detect to 1.8 pg/L).

Cis-1,2-DCE decreased in all intervals in the three northerly points, except where it was relatively
unchanged compared to baseline at levels below its GCTL. On the south, at DPT3033, its
concentrations were relatively unchanged between 7-15 ft. bgs. There were increases compared to
baseline between 15-27 ft. bgs, but all concentrations are below 10 pg/L (compared to a GCTL of
70 pg/L).

Vinyl chloride trends are downward at the three shallower intervals at DPT3035, with an upward
trend in the deepest interval (23-27 ft. bgs). At the three southerly points in the VO/L treatment
area, vinyl chloride has trended upward at most intervals. Compared to the EZVI treatment area,
vinyl chloride trends are more gradual in the VO/L treatment area.

3.2.3 Treatment Area Perimeter

Five DPT performance sampling locations are at the perimeter of the treatment area; from north
to south: DPT3019, DPT3017, DPT3034, DPT3028 and DPT3007 (Figure 3-4). These are
intended as sentinel points for horizontal migration, as well as to develop information about
lateral effects of treatment.

In March 2015, PCE and TCE were not detected at any of the five sample locations. One or both
had been detected in at least one interval of each point during baseline sampling. Cis-1,2-DCE
concentrations decreased at all intervals at all locations, except where already low concentrations
(<10 pg/L) remained unchanged. Vinyl chloride concentrations have also decreased in most
samples from the perimeter; by an order of magnitude at most intervals.
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Table 3-1
Summary of Analytical ResultsBaseline Through Performance Monitoring Events 1 and 2
Southwest Hot Spot Interim Measure

GSA Reclamation Yard, Kennedy Space Center

DPT3004 12-13 13-14 14-15 15-16 12.5-16.5 16-17 17-18 18-19 19-20 16.5-20.5
12/18/2012 | 12/18/2012 | 12/18/2012 | 12/18/2012 | 7/24/2014 | 3/25/2015 | 12/18/2012 | 12/18/2012 | 12/18/2012 | 12/18/2012 | 7/24/2014 | 3/25/2015
PCE 3 7800 2900 4300 4100 76 U 7 1100 46000 70000 65000 15 U 8 |
TCE 3 6100 4600 5400 4400 89 U 5 2800 16000 7000 6600 18 U 3
cis-1,2-DCE 70 1900 1500 4100 5700 12 30 8000 5600 2800 2600 210 13
Vinyl Chloride | 1 340 230 1000 2900 720 | 510 | 6100 690 140 26 1700 800 |
DPT3004 20-21 21-22 22-23 23-24 23-24 20.5-24.5 24-25 25-26 26-27 24.5-28.5
12/18/2012 | 12/18/2012 | 12/18/2012 | 12/18/2012 12/18/2012 | 7/24/2014 | 3/25/2015 | 12/18/2012 | 12/18/2012 | 12/18/2012 | 7/24/2014 | 3/25/2015
PCE 3 72000 34000 12000 3500 3500 076 U 1 Ul 2700 650 42 076 U 1 U
TCE 3 7500 5200 4500 3000 3000 089 U 1 U 3200 1600 290 089 U 1 U
cis-1,2-DCE 70 2100 920 1100 810 810 053 U 1 U 1100 970 290 0.85 | 1 U
Vinyl Chloride | 1 22 62 150 120 120 20 | 38 | 200 370 120 12 | 15 |
DPT3005 11-15 15-19 19-23 23-27 27-31 31-35
7/24/2014 | 3/25/2015 | 12/19/2012 | 7/24/2014 | 3/25/2015 | 12/19/2012 | 7/24/2014 | 3/25/2015 | 12/19/2012 | 7/24/2014 | 3/25/2015 | 12/19/2012 | 3/26/2015 | 3/26/2015
PCE 3 2400 3100 170000 10000 1400 150000 16000 12200 2600 96 16000 720 | 40 | 35 |
TCE 3 220 370 2100 5000 240 1300 3800 6000 130 5.4 1200 44 U| 089 U| 08 U
cis-1,2-DCE 70 2300 1500 1100 16000 260 120 9300 5700 53 24 1200 26 U| 090 I 053 U
Vinyl Chloride | 1 3000 3200 120 17000 10700 14 U] 3200 25500 14 U] 270 | 8800 36 Ul 26 | 1.3 |
DPT3007 7-11 11-15 15-19 19-23 23-27
4/30/2013 | 3/26/2015 | 4/30/2013 | 3/26/2015 | 4/30/2013 | 3/26/2015 | 4/30/2013 | 3/26/2015 | 4/30/2013 | 3/26/2015
PCE 3 30 | 076 U 6 | 076 U 1 Ul 076 U 7 | 076 U 1 076 U
TCE 3 1 Ul 089 U 2 Ul 089 U 1 Ul 089 U 1 Ul 089 U 1 Ul 089 U
cis-1,2-DCE 70 1 Ul 053 U 5 053 U 6 053 U 1 Ul 053 U 1 Ul 053 U
Vinyl Chloride | 1 1 Ul 089 I 5 | 35 | 72 | 39 | 1 Ul 071 U 1 Ul 16
DPT3017 11-15 15-19 19-23 23-27
5/8/2013 | 3/24/2015 | 5/8/2013 | 3/24/2015 | 5/8/2013 | 3/24/2015 | 5/8/2013 | 3/24/2015
PCE 3 10 U 3 ul 10 U 2 U 1 U 1 U 1 U 1 U
TCE 3 500 3 Ul 10 U 2 U 1 U 1 U 1 U 1 U
cis-1,2-DCE 70 4000 3 Ul 1100 2 U 6 1 U 1 U 1 U
Vinyl Chloride | 1 1300 280 | 3100 180 | 15 | 18 | 1 U 1 U
DPT3019 11-15 15-19 19-23 23-27
5/8/2013 | 3/25/2015 | 5/8/2013 | 3/25/2015 | 5/8/2013 | 3/25/2015 | 5/8/2013 | 3/25/2015
PCE 3 2 U 1 ul 110 U 3 ul 220 3 U 1 U 1 U
TCE 3 2 U 1 Ul 10 U 3 Ul 1600 3 U 1 U 1 U
cis-1,2-DCE 70 230 1 1400 400 5000 3 U 2 1 U
Vinyl Chloride | 1 220 28 | 1300 440 1500 200 | 91 | 1 U

3-5




Table 3-1
Summary of Analytical ResultsBaseline Through Performance Monitoring Events 1 and 2
Southwest Hot Spot Interim Measure

GSA Reclamation Yard, Kennedy Space Center

DPT3021 11-15 15-19 19-23 23-27
5/1/2013 | 3/25/2015 | 5/1/2013 | 3/25/2015 | 5/1/2013 | 3/25/2015 | 5/1/2013 | 3/26/2015
PCE 3 5 u 1 U 3 U 8 | 14 200 U 1 ul 1 U
TCE 3 48 1 ul 41 3 ul 67 20 U 1 ul 118 U
cis-1,2-DCE 70 600 1 ul 370 3 ul 170 20 U|[ 28 1 U
Vinyl Chloride | 1 76 100 | 150 220 | 47 6000 | 57 | 2300
DPT3022 7-11 11-15 15-19 19-23 23-27
5/2/2013 | 3/25/2015 | 5/2/2013 | 3/25/2015 | 5/2/2013 | 3/25/2015 | 5/2/2013 | 3/25/2015 | 5/2/2013 | 3/25/2015
PCE 3 2100 1 Ul 24800 12 35100 20 U] 38600 10 U] 23000 43 |
TCE 3 5000 1 Ul 4300 19 7600 20 U] 6000 10 U] 3200 3 U
cis-1,2-DCE 70 750 1 Ul 1500 98 4200 70 900 10 U] 320 3 U
Vinyl Chloride | 1 290 2 | 250 670 840 4300 | 100 U] 1300 | 50 Ul 35 |
DPT3028 7-11 11-15 15-19 19-23 23-27
5/9/2013 | 3/24/2015 | 5/9/2013 | 3/24/2015 | 5/9/2013 | 3/24/2015 | 5/9/2013 | 3/24/2015 | 5/9/2013 | 3/24/2015
PCE 3 NS 1 ul 56 1 ul 41 1 U 1 U 1 U 1 U 1 U
TCE 3 NS 1 Ul 1100 1 ul 190 1 U 1 U 1 U 1 U 1 U
cis-1,2-DCE 70 NS 1 ul 1400 17 2700 1 U 1 U 1 U 1 U 1 U
Vinyl Chloride | 1 NS 1 Ul 760 20 | 2800 4 | 9 | 1 U 1 U 1 U
DPT3029 11-15 15-19 19-23 23-27
5/9/2013 | 7/21/2014 | 3/23/2015 | 5/3/2013 | 7/21/2014 | 3/23/2015 | 5/9/2013 | 7/22/2014 | 3/23/2015 | 5/9/2013 | 7/22/2014 | 3/23/2015
PCE 3 5 | 076 U 1 ul 19 670 3 ul 890 38 U 10 U] 3800 15 U 3 U
TCE 3 3 Ul 089 U 1 ul 38 2400 |u 3 Ul 2800 4 U 10 U] 4300 18 U 3 U
cis-1,2-DCE 70 690 36 1 Ul 3600 1900 120 6800 26 U 10 U] 3100 11 U 3 U
Vinyl Chloride | 1 150 24 | 31 | 1100 390 670 830 3600 | 1100 | 200 1200 | 120 |
DPT3031 11-15 15-19 19-23 23-27
5/10/2013 | 7/24/2014 | 3/23/2015 | 5/10/2013 | 7/24/2014 | 3/23/2015 | 5/10/2013  7/24/2014 | 3/23/2015 | 5/10/2013 | 7/24/2014 | 3/23/2015
PCE 3 10 U| 076 U 1 ul 15900 76 U 22 33800 35 7 | 34 1.3 1 U
TCE 3 280 089 U 1 Ul 7600 89 U 16 11200 68 3 330 1.1 1 U
cis-1,2-DCE 70 3900 053 U 1 Ul 6200 290 66 3400 230 30 310 3.1 1 U
Vinyl Chloride | 1 1800 52 | 9 | 900 6300 980 | 310 930 77 | 180 67 | 55 |
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GSA Reclamation Yard, Kennedy Space Center

Table 3-1
Summary of Analytical ResultsBaseline Through Performance Monitoring Events 1 and 2
Southwest Hot Spot Interim Measure

DPT3032 7-11 11-15 15-19 19-23 23-27 27-31
5/13/2013 | 3/24/2015 | 5/13/2013 | 3/24/2015 | 5/13/2013 | 3/24/2015 | 5/13/2013 | 3/24/2015 | 5/13/2013 | 3/24/2015 | 5/13/2013 | 3/24/2015
PCE 3 NS 1 ul 1300 1 Ul 25600 3 Ul 9200 3 Ul 1000 1 Ul NS 1 U
TCE 3 NS 1 Ul 4400 1 Ul 12600 3 Ul 15500 3 Ul 3000 1 Ul NS 1 U
cis-1,2-DCE 70 NS 1 ul 3000 1 Ul 4500 3 Ul 3500 3 ul 2700 1 Ul NS 1 U
Vinyl Chloride | 1 NS 1 Ul 820 79 | 570 370 | 200 220 | 730 1 Ul NS 1 U
DPT3033 7-11 11-15 15-19 19-23 23-27 27-31
5/13/2013 | 3/26/2015 | 5/13/2013 | 3/26/2015 | 5/13/2013 | 3/26/2015 | 5/13/2013 | 3/26/2015 | 5/13/2013 | 3/26/2015 | 5/13/2013 | 3/26/2015
PCE 3 1 Ul 26 3000 760 1 ul 95 | 1 ul 22 1 Ul 076 U 1 Ul NS
TCE 3 1 Ul 089 U| 620 200 1 ul 18 1 Ul 089 U 1 Ul 089 U 1 Ul NS
cis-1,2-DCE 70 1 Ul 053 U| 400 310 1 Ul 67 1 ul 47 1 Ul 33 1 Ul NS
Vinyl Chloride | 1 1 1.6 | 40 U] 590 3 | 160 | 1 ul 81 | 1 ul 99 | 1 Ul NS
DPT3034 11-15 15-19 19-23 23-27
5/14/2013 | 3/24/2015 | 5/14/2013 | 3/24/2015 | 5/14/2013 | 3/24/2015 | 5/14/2013 | 3/24/2015
PCE 3 3 U 1 ul 10 U 3 ul 120 5 Ul 10 U 3 U
TCE 3 3 U 1 Ul 10 U 3 Ul 3400 5 Ul 650 3 U
cis-1,2-DCE 70 360 2 790 3 Ul 3900 5 Ul 2000 3 U
Vinyl Chloride | 1 400 33 | 1200 330 | 840 450 | 740 210 |
DPT3035 11-15 15-19 19-23 23-27
5/14/2013 | 7/23/2014 | 3/23/2015 | 5/14/2013 | 7/23/2014 | 3/23/2015 | 5/14/2013 | 7/23/2014 | 3/23/2015 | 5/14/2013 | 7/23/2014 | 3/23/2015
PCE 3 10 Ul 19 U 1 Ul 5800 76 U 14 | 16000 38 U 3 U 2 0.76 U 1 U
TCE 3 10 Ul 22 U 1 Ul 2400 89 U 10 U] 11000 44 U 3 U 1 Ul 089 U 1 U
cis-1,2-DCE 70 1500 1.3 U 1 Ul 3500 180 10 U] 3800 10 3 U 1 ul 9.0 1
Vinyl Chloride | 1 1100 180 | 62 3000 4500 2000 | 550 250 | 290 1 ul 32 | 12
Key:

U: The compound was analyzed for but not detected

The reported value is between the laboratory method detection limit and method reporting limit

Bold typeface indicates that the analyte was detected
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Section 4
UIC SAMPLING AND RESULTS

4.1 UIC SAMPLING EVENTS

Baseline UIC sampling was completed on November 15, 2012, which consisted of collecting
samples for iron (Method 6010), TRPH (Method FL-PRO), and TDS (Method 2540) from three
monitoring wells (GSRY-MWO0021M, GSRY-MWO0022M, and GSRY-MWO0023M) located
within, or around the anticipated zone of discharge (Figure 4-1). A fourth monitoring well was
also scoped to be sampled (MWO0025M); however, this well was found to be damaged and could
not be sampled. The UIC parameters that were collected were based on monitoring requirements
associated with the injected substrate: iron for EZVI; and TRPH and TDS for VO/L.

To support the injection activities, the three monitoring wells used to collect baseline UIC
parameters were abandoned. Therefore, during Event 1 (July 2014) and Event 2 (March 2015),
UIC parameters were collected using DPT to obtain a sample at the location and similar depth as
the former wells (Figure 4-1). Since the three abandoned wells were screened from 16-21 ft. bgs,
the groundwater samples were collected from 16.5-20.5 ft. bgs using a 4-foot long screen point
sampler. Following data collection, each DPT location was grouted to surface, from bottom to
top, using a tremie pipe. The samples were analyzed for iron (Method 6010), TRPH (Method FL-
PRO) and TDS (Method 2540).

4.2 UIC RESULTS SUMMARY

UIC parameter results from the three sampling events are summarized on Table 4-1 and Figure
4-1. The results from the two performance monitoring events exceeded applicable screening
criteria (FDEP GCTL criteria for TRPH, or below baseline sampling results or KSC Upper Range
of Background for iron and TDS), which indicate that groundwater plume conditions have not
reached pre-injection conditions. Due to the injection of EZVI, the elevated results for iron are
expected. TDS levels may be high in part due to the injection activities, which disturbed the soil
matrix and loosened sediments. Also, the fact that the performance monitoring samples were
collected using DPT rather than from monitoring wells may contribute to the elevated TDS, as that
sampling method does not employ a filter pack to reduce solids.

4-1



Table 4-1
Summary of UIC Results
Southwest Hot Spot Interim Measure
GSA Reclamation Yard, Kennedy Space Center

Sample Location: GSRY-MW0021M GSRY-MW0022M GSRY-MW0023M
Screened Interval (ft. bgs): 16-21 16.5-20.5 | 16.5-20.5 16-21 16.5-20.5 | 16.5-20.5 16-21 16.5-20.5 | 16.5-20.5
Sample Date: | 11/15/2012 | 7/21/2014 | 3/26/2015 | 11/15/2012 | 7/21/2014 | 3/26/2015 | 11/15/2012 | 7/24/2014 | 3/25/2015

Screening Value
Iron (ug/L) 2700 1210 22900 21500 1220 17700 12200 811 20600 39800
TRPH (mg/L) 50 010 Ul 010 U| 010 U] 010 U| 010 U] 013 1| 3 010 U 31
TDS (mg/L) 980 950 930 1100 920 920 930 980 2200 3600

Note: Baseline samples (2012) collected from monitoring wells that were abandoned prior to treatment. 2014-2015 samples collected at same locations and
interval using direct push technology.
Key:
U: The compound was analyzed for but not detected
I: The reported value is between the laboratory method detection limit and method reporting limit
Bold typeface indicates that the analyte was detected

Note: Iron screening standard — KSC Upper Range of Background for Class G2 Groundwater

TRPH screening standard — State of Florida Groundwater Cleanup Target Level
TDS screening standard — Maximum Baseline Concentration
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Section 5
CONCLUSIONS AND RECOMMENDATIONS

51  CONCLUSIONS

5.1.1 Contaminant Reduction

The EZVI1 and VO/L IM injections at the Southwest Hot Spot at GSRY have resulted in significant
contaminant reductions across the treatment area. In order to quantify the reduction, three
approaches were used: (1) comparison of the molar concentrations of the target compound at
baseline and in March 2015; (2) comparison of the PCE plume volumes at baseline and in March

2015; and (3) through visualization of the hot spot at baseline and in March 2015.

Molar Concentrations

The analytical results for the baseline and performance monitoring events were converted to molar
concentrations (Appendix D). For the five points within the EZVI treatment areas, the pre-
treatment molar concentration was 5,151 umol/L. Results from the March 2015 sampling event
yielded 1,184 umol/L; a reduction of 77%. Within the VO/L treatment area, molar concentrations
went from 710 umol/L at baseline to 230 umol/L in March 2015; a reduction of 68%.

PCE Plume Volume

As a second tool, the volume of the PCE plume above its NADC was compared between the
baseline sampling event and the second performance monitoring event. The volume of the plume
exceeding 10,000 pg/L (PCE concentration) has reduced by 93%. The volume of the plume
exceeding 300 pg/L for PCE has reduced by 88%. Figure 5-1 presents the 10,000 and 300 pg/L
PCE volumes graphically in plan and profile views.

Hot Spot Visualization

Finally, environmental visualization software (EVS) simulations were prepared for comparison
of baseline PCE results to Event 2 data (March 2015). Figure 5-2a illustrates baseline and the
post-treatment isopleths using all baseline sample locations. Because not all baseline sampling
locations are used in performance monitoring, data from the baseline sampling event is retained
in that figure. For that reason, Figure 5-2b was developed to carry forward only those points
used in performance monitoring in the post-treatment visualization. Both evaluations show no
areas exceeding 30,000 pg/L PCE concentrations by March 2015. Where historical data is
carried forward (Figure 5-2a), some areas exceeding 10,000 pg/L appear on the south end of the
hot spot, though greatly reduced. When the visualization includes only points with both pre- and
post-treatment results (Figure 5-2b), the 10,000 pg/L contour is almost eliminated and the area
exceeding 300 pg/L is significantly decreased in size.
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5.1.2 Breakdown Product Concentrations

When biostimulation is a part of a remedy, increasing concentrations of breakdown products
(TCE, 1,2-DCE and vinyl chloride) need to be evaluated for their role in the overall treatment
process/effectiveness. Based on molar concentrations, TCE and cis-1,2-DCE have decreased by
95% and 94%, respectively, since baseline. Vinyl chloride, however, has increased 220% on a
molar concentration basis. To further assess the potential spread of vinyl chloride, baseline and
Event 2 vinyl chloride profiles were generated for comparison (Figure 5-3). The figure shows
the vinyl chloride footprint expanding on the south side of the hot spot (south of DPT3005, but
not as far as DPT3007). The thickness of vinyl chloride above its NADC also increased on the
south, but decreased to the north. The concentration of vinyl chloride rose above the highest
baseline levels at DPT3005, which is consistent with biodegradation.

5.1.3 Evaluation of Potential Lateral Movement

Performance monitoring results at perimeter locations do not indicate contaminant movement.
As a check, the molar concentration of the target VOCs at baseline (526 umol/L) at baseline was
compared to the March 2015 calculation (41 pumol/L). Virtually all the mass consists of vinyl
chloride. The reduction of 92% of the target VOC mass at the perimeter does not indicate either a
spread of contaminants from the hot spot or a proliferation of breakdown products.

5.2 RECOMMENDATIONS

It is recommended that a third post-injection performance monitoring sampling event be performed
to continue to evaluate the effectiveness of the IM. Sample locations should mirror select locations
from the previous performance monitoring sampling events to allow continued comparison of
baseline (pre-injection) data with the performance (post-injection) data (Figure 5-4). An additional
sample location is recommended west of DPT3021 to monitor for potential movement of mass
from injection activities. Data should also be used to assess whether there is a potential for
dechlorination to stall and if a supplemental treatment is advisable. UIC parameters are also
recommended to be completed at select DPT locations during the third performance monitoring
sampling event.
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Revision 1 Meeting Minutes for July 16, 2015

Attendees:

John Armstrong/FDEP
Rosaly Santos-Ebaugh/NASA
Dinh Vo/NASA

Harry Plaza/NASA
Anne Chrest/NASA
Mike Deliz/NASA
Ryan O’Meara/NASA
Tim Mrdjenovich/IHA
Deda Johansen/Jacobs
Chris Adkison/Jacobs
Harlan Faircloth/Core

507-M01 Team

1507-M02 Chris P&e/
Tetra Tecr

Tom Peel/Geosyntec
Melissa Hensley/Geosyntec
Jill Johnson/Geosyntec

Jim Langenbach/Geosyntec
Mark Speranza/Tetra Tech
Chris Hook/ Tetra Tech
Debbie Wilson/Tetra Tech
Mark Jonnet/Tetra Tech
Chris Pike/Tetra Tech

Minutes
Discussion: Team consensus reached that June 2015 revisigfl 1
meeting minutes are final.

Results: Decision item 1507-D01

LC39A (SWMU 008)
Goal: Step 4 EE, construction completigyf soil interim measure

Riscussion: LC39A is a former laygfich pad which operated from the
mia%RQ60°s until 2011. SpaceXgurrently has a 20 year lease of the
compleXNGigned in April 20##). Soil and groundwater are media of
concern; grongdwater widbe addressed under a separate interim
measure (IM).

Soil concentratigs are Wgeater than residential soil cleanup target
levels (RSCHE). Contamirmgts of concern (COC) include metals
(arsenic, Jfrium, copper, thalliteg, nickel, and lead), carcinogenic
polycy#lic aromatic hydrocarbons (8gAHS), polychlorinated
bigy€nyls (PCBs), total recoverable pethgleum hydrocarbons

RPH), and dioxin/furans. Depth of contcgination varies from 0.5
ft BLS to below the water table (2 to 5 ft BLS)'

The objective of the IM was to mitigate human health ™gks
associated with soil contamination by removing soil with OQC
concentrations greater than RSCTL. Forty-three areas were
identified with soil concentrations greater than RSCTLs in the
baseline re-assessment report. Two of these areas were eliminated
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Team consensus reached to continue IM operations in all zg
Hot Spot 3 and/or Hot Spot 4 come online.

Ions in zones that have
ounding, once Hot Spot

Team consensus reached to discontinue o
ieved GCTLs to evaluate potenti
3/Hot 4 come online.

Team consensus
monitorin
zon nding conditions occur in zones
t will be deactivated.

d to continue quarterly performance

Team consensus reached to continue annual 1G
MWs 13, 12, and 56.

Results: Decision item 1507-D15 to D17

1507-M06  Chris Adkison/  General Services Administration Reclamation Yard (SWMU 010)
Jacobs Goal: Present Southwest Hot Spot post-ERD injection performance
monitoring results.

Discussion: The corrective action objective (CAO) for the western
plume at GSRY is to clean up chlorinated VOCs to GCTLs. The
objective of the ERD interim measure is to reduce significant
tetrachloroethene (PCE) mass in the source zone and hot spot as well
as reduce PCE and other VOC concentrations in high concentration
plume to promote overall degradation of the plume, ultimately
reducing time to reach the CAO.

Baseline DPT sampling conducted during December 2012 and
April/May 2013. Maximum results of PCE was 214,000 parts per
billion (ppb) and TCE was 16,000 ppb.

The primary source zone A (PCE greater than 30,000 ppb):

e Injected EZVI at a concentration equal to 15% pore volume

e Pore space based upon a 6 ft radius of influence and 2 ft vertical
thickness

¢ Injection locations spaced 10 ft apart ensuring overlap

e 18 total points, injection depths depended on area but ranged
from 11 to 27 ft BLS, 64 gallons of EZV1 per lift; 7,168 gallons
EZVI total
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Primary source zone B (PCE from 10,000 to 30,000 ppb):

e Provided EZVI at a concentration equal to 10% pore volume

e Pore space based upon a 6 ft radius of influence and 2 ft vertical
thickness

e 10 total points, injection depth all 15 to 23 ft BLS

e 44 gallons EZVI per lift, 1,892 gallons of EZVI total.

High concentration plume area (PCE from 300 to 10,000 ppb)

e Injection vegetable oil/lactate at a concentration equal to 6%
pore volume

e Pore space based upon a 12 ft radius of influence and 4 ft
interval

e 10 total points, injection depths all 11 to 27 ft BLS

e 205 gallons of vegetable oil, 17 gallons lactate, and 275 gallons
of water per lift.

ERD injections took place between November 12 and 21, 2013.

o total of 9,060 gallons of EZVI were injected.

e 26,000 gallon total vegetable oil/lactate injection material
(10,660 gallon vegetable oil and 890 gallons of lactate)

e Total area treated with EZVI and vegetable oil/lactate was
approximately 0.12 acres (5,200 sq. ft.).

Performance monitoring was conducted to replicate, to the extent
practical, the location and intervals of groundwater samples
collected during baseline sampling. Based on the performance
monitoring results, the EZVI treatment area has had a 77% molar
concentration reduction for the target compounds, the vegetable
oil/lactate treatment area has had a 69% molar concentration
reduction for target compounds. Target VOC molar concentrations
were calculated from the baseline and second performance DPT
sampling events. VC concentration increase was observed at
DPT3021.

All monitoring wells within 50 ft of the injection influence were
abandoned prior to EZV1/vegetable oil injections. Per FDEP
approval, UIC parameters were collected from locations in close
proximity to monitoring wells via DPT during the performance
monitoring sampling events. UIC parameters exceed applicable
screening criteria and indicate that groundwater plume conditions
have not reached pre-injection conditions. Elevated results for iron
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and TRPH are acceptable, since these were injected amendments.
Elevated total dissolved solid levels expected, because of temporary
elevation by injections; possible DPT effects on TDS since UIC
performance monitoring samples were collected via DPT rather than
from traditional monitoring wells.

EZVI and vegetable oil substrate injections have had success in
reducing source zone and high concentration plume VOC
concentrations. The perimeter performance monitoring DPT
locations do not indicate contaminant movement.

Following the third DPT performance monitoring (planned for
September/October 2015), analytical results will be evaluated to
determine if supplemental injections are needed (anticipated 3 to 5
years following initial injections).

Manhole Study (Manhole Dewatering Operations, PRL 204
Discussion: NASA is in the process of drafting a respog#e to the
most recent comments received. FDEP wants to gejgfiis wrapped up
soon. FDEP’s contract reviewers at UF are not fgfniliar with
NASA’s DPD, how institutional controls willg#t applied, internal
procedures, internal requirements, etc. NASA has language in place
and a procedure with the checklist, NA#A will provide this
information to FDEP and UF.

LCWQ Lagoonal Study (LC-3¢PArea Ecological Risk Assessment)
Discus®gn: The final degg8ion of the outcome of this study will be a
FDEP martygement dggfsion. NASA needs to prepare a presentation
to give to FDERg#flagement so they are up to speed on where we
are with the stygh/, sgsumptions, etc. FDEP needs to be informed
regarding aldffhe thingSNgat NASA does to protect environment. An
online myfting would be tf&ybest fit for FDEP. The reality is that it
is a rigR management decision.Ngesponse to comments have been
syfmitted. Another issue is how tONefine these areas in the field.
August 3 - 5, NASA is not available towgeet. FDEP will attempt to
schedule a meeting the second week of Aulyst 2015. Bottom line is
dig or don’t dig; if you dig, what cleanup targe®gpo you dig to?
Again, UF not familiar with NASA’s DPD and hovastitutional
controls are applied.

Agenda Items for September 3™ and 4", 2015
EEs will be due Aug 6
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/005 te 11731 £L. intecve/ Ve hle ﬂl'ﬂd/'ﬂd\<

dotunaented _in /ogl,m/: Lrew  bao “;s¢ ug
0),/ He 2zl-2¢' core Sand /ocI:rn% . (’rew hed
Yo colleck  Coce  Crown  adjocewk o calion.
io1g Groukivg  EzZVIng.
oo Croubing  E2UL 02 £ Fauzroz Jecalions.
23D Locoione  aroul - Beeak Lo lumneh-
\2,0D Cros  wmep T"o PPT-203 5
1315 Tws¥al\ code to /s’ & DPT-7035
1335 Collect sample (SRY- PPT 3035~ ©l3.0-zol¥o723
Install rods b 19
/400 (olleck Sanaple GSRY - PPr3g3s— 0/7.0-20/90723 .,
Tuskall  tods +o 23,
1425 Collect saweple (gpy- ppr3ezs- 0z/.0-zosvorzs,
Install  rods ko 277
1435 Collect  gemple  (-5ry- DPT 3035 - 025.0- 20/%0723.
Pb\\\\m\ vods A (j-roukv/w\ DPT303s .
(510 Der- 3036 GCO\A\’CJ Securime _ site.
1525 Site € uip /scwreo’- Pcfso'ime/ 01£,paf/‘a




JACOBS

DS . /ap [
Daily Field Activities Log
NASA, Kennedy Space Center, FLL
Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 07/24 /1'/
Purpose of Visit: Conduek DPT Lo Sawpling B s Aca.
Personnel: Cheis Bdkicon  wealteS  wiocse Brrann  Thomas
DY iy PID,” sawmple cuds[ sereens, sample
Equipment: budovady . covaplt  Coaveinets  Decan
Weather: Temp.  QooF RIL  20[20%n A Go / 0 %o P
PPE: Lesel DF MNitede gl / Safely glosses
Other:
Time Task
5700 Crewe  on-gite.  Conduct cafely e ting
071S Cal-heale  PTID. <p}-u:p at DPT‘?OBI.J
020 Tnckall  tads  to (S ft. @  DPT303y
0739 Colleck  <owmple  ¢<Ry- DPT303/-0/3.0- 2670729,
Indkell  ds b 9 A @  DPT303)
e Colleck  Sawple  SRy- DPT303/- 0/7.6-2as5/¢72¢
Inekall _rads fo%z; £ @  ppr3ez).
0900 CaRyY - OPT 203~ 02).0- 20/4/072Y  (Lallected
Inetall  redg ko 27 €F. @ DPT 303/,
i de) Mowring  Gulside Lence /:)L'j:'ﬂ4
o L\tci) Sawaple LSpy- DOT 5031- 026.0 - Zo/de72¢/
?u\\\\'no) 004 owd %vou’f‘\wr\s location
ss Install (eds  te /5' @ pPr-zs0y
018 Collct sample  CSRY- PPT3eo Y~ 0r4.5 - ZotYo72y.
Tnckell rods  Fo  20.5' @ PPT-3004.
lods Collect <QW\PI€ SRy - PPTR00Y - 0/8.5-20/9072Y
Install  rode fo  2¢4.5° @ pPr-3004
(o Collect sawple GSRY- DPT300Y- pz2.s -zoldd72y
Tnskall  cods Fo 285 0 PPr-300¢
1H3s Collect Lmp e GSRY - DPT 2004~ 026.5- 20/40724 .
Puling  rode & aceutina  DPT-3004.
1200 D"T'%OO—:[ 3rou]»cc), éceqk (—'Z‘( [unch.
1220 On-site.  Crew  <etting—up ot  DPT-3005
1235 Inckall rede b 15! @ DPT 3005
1200 Collect cowdle (-Sey- DPT300S- OI2.0 ~ ZO/¥07%/




JACOBS L
Daily Field Activities Log -
NASA, Kennedy Space Center, FL
Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 o7 / 24 //4/

Purpose of Visit:

Personnel:

Equipment:
T
Weather: Lol
32
PPE: /
=
Other:
Time Task
300 Ingtall cpds o 14 H. @ DPT=005
1220 Collect  «nmple  (-5By - DPT 3005~ 617.0 - 20140724
Cngvall fode, to 23 By, @ DPT-3005
1250 Collect <awwple C5ey- DPT 3005 - 020 - 2015124
Tocked <085 Yo 77 & © per-3005.
1415 Cotlect sawple EoRY- DPT 3005- 025.0- zoMoTeY
Teead—ruds  OA A
L TR (.~<‘Ou\-{v\c5 [p;\\\:v\q ods ok DPT 2005
ivys DPT 23005 Q\fcu\eér- MoR - Yo MNE bdeea. Ceew
wai\\ busk H/\fou.%h qt /:r/‘o/a/’s
Scuaaple locetiong A‘S?IACJH’ will  pe
busked at DPT 2001 2020 £ zo3y.
IS15 Dorep Cecepn  Asphult  husted. Cecuring site.
YA S ke /egmp. slCured. Pffggnnf/ o’epaj//.




JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL.

Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 oe/oq//e/
Purpose of Visit: Colleety PPT (w <gmplt‘_$ feom sw Acea- VC Plume
Personnel: Cheie Pokiepa } o tew g llec Maarﬁz Pan Mullin
DPT fvq | pro |/ DpPrs sampling rods & Sereen /
Equipment: Pec. Pump / Samp/e Zubing [ FPE S Lecor
Weather: l‘\:g\n T'u-:?. Boeor R/¢ - ¢o Zéé"/.a yv /i DJ,./
PPF: | Level D Ackbes [e 3 /oues_,_ ,ja[e//__g/g.{{_:!
Other:
Time Task
Sdoo Pecsonntl .  on-s e Cal: b f‘gi‘_t,n;j PCp.
| (onduect Sufe Ly M!l/-'nj . an_ail_ng Supplies /wa'p .
| 09 (e St/-gp al DPT -303¢ Qgg_m_g_ Yo i}\,\_
aspralt . lonductin ukili’by eleacance,
oso Tastalling  cods 8 B DPpPT3o3¢.
010 Collect GSfy- DPT303L-00k. 0~ Zol408oY . ETastall cods -12'
1035 | Colleek (SR -DPT308L-010.0 = 2ordop0d . Tnstall cods - 46’
1655 Colleet (-SRY- DPT 803L- 01490 - 2oidopoy. ZInshall reds — 20
s | Collety GSRY- DPT202(,- OO — 20140804, Tastall rovs- 24/
/g0 Colleer (-SRY- DPY 303, - 022.0 - zoldopod . Tnstall roog-28'
120§ Colleek suy - DPT 303(,- 0260 = 201 0R0H .
?u\\:nc:‘ codS & Q“fop\‘r(n(—\) D?T'3037(o .
220 PPT 30306, geouked ., MOB Fo DPr-303fiun
1 Ceww seh-wp  at DPT -3037 . ewlwe Crew Pec'('—ormm% _
- J L\ Cleacance _af _pP7 3037
1244 Installing  cods to 8' @ DPPr-ze37.
| 1308 Collect  (~5r4-pPT2027- OOL.O- 20140804 . _Inetallrods - 12 .
_ 330 Colledd cSry-DPT 3037-010.0- 20re080Y. Znshall rods- 4",
134s Colleeh (-SRy- DPT3037- 0.0~ 20150804, Znstell cods - 20!,
/%10 Ollec! Csry- pPriez7-og.02 040004,  Phrase o
- anticipaked w/n __ [0-15 prin. Prep_cite  for  Prase g
1415 Phose ar_ [ghtning  worning L ecudd
a 1515 Prase Z_ <L/l cn -eflecl. (rew  depact s te,




JACOBS

P9 | of 2
Daily Field Activities Log
NASA, Kennedy Space Center, FL
Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 68 Jos/ks

Purpose of Visit:

Personnel:

Collect  DPT (o0 Sawmples  from s Acea- VC  Plume

Chncie  Adkicon wallee moore
PPT Rig, PID,

Javi  Mullin
DPT Sampling rods 8, sereens, rershalbic

Equipment: L Puwp SQ,,,_PLA ¢ tu \,.gg PPE , Decon
Weather: Ria Tewp. @89F R/L Chomee  70/0% Ant ofan% Pm
PPE: Level DYt Aibeile _C}/wis , Salely glasses
Other:
Time Task
8100 Peesonnel on-sive.  Caaduck sa@_}.yl_me_hna
Collocole  PCD . Laad.na supplivg Ztg‘_?_ar.p ment.
0130 Ceom sediag —up mon, to  DPT 3037.
6740 Trakalling  rods ko 29 (& DPT 3037
©®60 Coleck Eo2y-DPTR077- 022.0-20m00s. Texkall cod - 280 |
OBSD Colleek  (SRy-DPTR07-02L.0- 20 oR0s.
Qu\\:nej oS and Srm\-\ns DPT 2077,
s PYY 3037 Acoured. Mo® o DPT2028.
o430 Sex-up ok DPT20RB.  Tnghalline  rode to 8.
©950 Colleet (SRy- DPT2038- 00b.0- 20140805. Tnsfall mds - /2!
1010 Collect (;42Y-DPT2029- 010.0 - 20140808 Tnstall  te0s- /"
1035 Collect RN -DPTZ02R - OI{.0-2014o0S.  Tnckall rods-20'!
Lo 0 Colect (5594 - DPTR020- OI9.0- zoMoRDs:.  Taclall  cods - 24!
25 Colleck  5@Y- DPT302D - (R2.0 -20140905 .
‘?ul\'\v\s f00s  ownd Qrou\-\w DPT 3028,
{1{o DT 3029 Srou\cd- P’\OB l-o DPT 309. B
n4s Sek-up ab DPTR03T  Taskallng  rods Ao 8.
1200 Colleck GSRY-DPT3039- 004,,0*20140805?'] Install rods - 2.
1215 Colleck G50y~ DPT30639- 010.0 -204/080S.  Inghall cods = s
1230 Collect  (50Y -DPT3039 ~019.0- 204/0005.  Tashall _rods - 25"
1265 Colleck (,spy- DPT3039- /p.0-20/50005.  Trshall  cods - 24
320 Colletr (SRY- DPT3039-022.0 - 20i40p05.
Pul\inq tods __and acouling DPT 3039.
1340 Phase T /y\inmq worning  issyeo -
134s DPT3039 gcouted.  moR “Jo__DPI 3040




JACOBS

P9 2o 2
Daily Field Activities Log
NASA, Kennedy Space Center, FL
Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 o8/os 1/
Purpose of Visit:
Personnel: /
Equipment: i l/
Weather: ﬁﬂw
PPE: /
Other: /
Time Task
/00 Set-up @t DPT-304e. Znstellin fo 8°.
/Y0 Collect GSRY- DPT30Y40- 00.60 - 2qy0005. Zustall ceds— /b
14930 | (ollect (SRy- DPT30Y0- ©L0.0 - 20/40805.  Znstall cods- Jo
9YS Collect (=s0~- DPT30w)- 0r%0-20i00805.  Znste/! rods — 207
/s o0 Collect G5RY- DPT30Y0- O/B.0-20i40805. _ Tnstall yvads- 24”
Iszo Collect t=s Ry-DPT30¢0 - 022-0-20r0805.  Crews b eg:n
Ser.urans 5?& A PZLA;'D’VWJ— .
/530 Site / Lguip,  Sleured . Pecsonne/ depart .




JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL

Site Name
GSA Reclamation Yard

Jacobs Project # SWMU #

Date

Purpose of Visit:

COV\d uck SWw HO tspot D‘)T ? M\ gmmo ‘ O

35DK3802 10 03 /33'//5

Personnel:

Chris AOkicon (IE)Y , eoaller pooce,

. Toshua  prainacd  (Zthra) ALE . Moble  {ab

Equipment:

DPT Lto prome  Ricy, OPT sawele rods/ screens | poly  fubing

silicove  tubine sample  Conkeinecs . FPLD

bon  Ffoo 5

Weather:

Hign  Temp. 76 ©F'
2/ 100/20% AmM /00 /0% Pr

PPE:

Other:

Time

Lesel DE @ HNibedle 3100&, / §a£c’lt,/ ﬁ/ﬂ5§55

P9. | of 2

Task

0BIS

Zeb<o Lt Aas /c’fr/ éadgcd. (’rew Qre)'Je

on-o.te Crew Conduct S‘mpé/;/ 17/ ng .

Lrew

J
lewyinn  ouk soumple, Jocations . [rew (Jﬁtac,é/,ﬂ

ouk \‘M?écl*\ncj GC'/(/MCPWWJL : C\’Ou-) fff/lrtg

up  decor  pad .

090 etsDun

ALE  meh,le Cab on==s./c. Z’Nua s//ﬁ’fﬂﬁ

ab  DPT-3035 Ac Sample __folfection.

wup
el

pectocm  FUY  plearance _al D27 3035.

/000

Collect  s®Y~ DPT203S - 0/3.0- 20/50323.

Inskall  Rods  fo  s2! & ppP73035.

/o417

Coilect (SRyY- DPT302%5- 017.0- 20/50323

Tunevall  Rods  to 23' B  pPT303S

ove . Bebween 1025 —it35 Lran lesk /oalfne (2ods

and geceen)  alenphed  rrleeiel.  Covwo  bad Fo

e askall

N seceen and o Lo g9/ sanple _collection.

1o

Colleet  G5RY- DPT303S - 02O~ e2té 20150323,

Tnstall  code  Fo 27 LE. B DPT 3 035 -

n3s

Colleey sy DPTRORS ~25.0 =~ 20150323 -

[]s0

9\,\\\4\\4;3 reds £ gt‘ou«\'(v\c‘\‘ DP§F7303S.

(e MOB  and <PHW\G~MD al- DPT 203/

will _install _rods _fo” 15" 6 PL7T303)

1210

Collect (Y- ppr303/-0/3.0 ~ 20,5p323 .

Tnaall  Pode  Fo 7! (B Dpr-203l.

1225

Cotleck _&sky- DP7T303/- 017.0 ~ 20/50323.

Tncvall Rods fo 23'(0  DPT303/

pnp



JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL

Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 {0 o%! le 15
Purpose of Visit:
Personnel: /
Equipment: L 3 /
Weather: \/0
PPE:
Other: P 2 obt ¢
Time . Task
1245 Lollict  ¢spy- DPT3031- 02/.0 - zoss0323.
Tnsloll 005 te  27° (& ppr303/.
1215 Colleect  ¢sry- DPr3o3)- 0250 zoss0323.
Pull cods  and geasking  DRT303/.
134D (cow Break  Lor Juncé.
1405 Ceo MOB  and el —up ab  PPT 3029
wil _ingkall _rods ke ISEE. @  DPT3029.
1425 Collecy G52y~ DPTR029- 0/3.0- zo)s0323.
Inchall  Rods b 9" @  pp7 3029 .
140 Colleck  (5rY- DPT 3029 - 0/7.0~ z0/50323.
Inskall Rods Fo 23 ° @  DPT 30.9.
1500 Collechy  &45f- DYY2029- 02).0- 2015032.3.
v Rode, e 27' ® DPT3029-
1515 act Sy Colleck (4Ry- DPT3029 -025.0~ 20150323.
Trsro—Rrex Pull  code oot e and 3rou¥
DPY 3029 Cftw S LCAING sike o"\‘ ega-'prvwr#-
153D Stke & 6 usppeect cecured . Pecsanne/ depact.




JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL
Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 0 3/2—‘///5
Purpose of Visit: Condue® sw Retspok  DPT  PM  Smpiing
Cweis MORSOn (JEY, walter Moore £
Personnel: Foshue  wiotnecd  (Zelom) ALE mob e (ah
DPT Vi, DPT Sawvle rods /Sereens, po% £ sileone
Equipment: Wbiagy, | PP puwp  Sample  coalennecs  PED hand leols
il Tewg . 78 SF
Weather: ? - 10[0% Awm 20 /o Yp —Pm
PPE: Level DY Nitele gleves / Salely glo:sscz
Other: P9 - Il of 2
Time Task
0710 Crow  occioe on~<.ke. Conduck quel-_y Mgg/'frlﬁ-
Coow Cnecking ) inspeckin ) €2 uiR- (alibrale  PED -
oIS Ccer WMOR g s{l‘\in% -uwQ gl DPT 3032.
Wil nckall__ro0s to 1l B (@ DPTR03Z
0150 Colleek  (sry- pPT3032- 009.0 - 20150324 .
Tostell _cods Fo 1S Fbv. @ DPT 3032 .
OH\D Colledx (4% - DPT303Z - 013.Q) - Z0I50324]
Tncroll  cods ko 1A B @ DPTZ032.
0930 Colleey (SRy- DPT3032- OV1.0- zoISO32Y
TIneha €006 to 23 £L. a DPT3032.
oS Colecy (5@yY- DPT2032 - 02/.0- z0/50324.  Ins/lall
r0dS ko 27 FY. @ DPT2032. 4 F tabe on-=s. Fr.
Atd Colleex GoRY- DPr303z - 025.0-20/5032¥. o
Fnstall reds fo 727 PL. ot DPT 3032
o93p Colltet LSRY- DP73032 ~029.0-20750324.
?u\\(ij cods _and  grouning  pPT3032
oa4s (e OB and <QH\nt‘:\,—u1‘1 av  DPT 303Y.
Covo will  ingfall  sods 4o

/5 FL. ot DPT 303¢

0|0 Colleet  (=5%Y- DPT 3034 - 012,0- 20i5032¢.

Install  Reds fo /2 L. (B ppr 303y

1035 lolleet  ¢sey- pPr3o3y- ©17.0- zois0324
Znstall  Rods Ffo 23 AL [P DP7 3034

/055 Colleck  ¢sey- DPT303Y - 02/.0 ~ 20450324

Install gogs Ao Z7 4. @ prricze




JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL

Site Name

Jacobs Project # SWMU # Date

GSA Reclamation Yard 35DK3802 10 03/2:/ //5

Purpose of Visit:

Personnel:

st [ epup” secaced . Porionne/ dapact .

Equipment: N
B
Weather:
PPE: /
Other: ps Z 9@. 2
Time Task
s Colleck  (spy - DPT303%- 025.0 -~ 20/5032%. (rews |
[ S HIZM__CQQ’S and grou /-:‘n3 DFP7 3039 ]
130 rew Moy qug 4&//:‘;151 -up at  DP7 30/7. ZFW
will __install rods Ffo 15 L4 @& __DPT30)7
1145 Collect  (-SRY- DPT2017 -0I3.0 - zo/5032¥ _
Inskall  rods  tfo  19° (o DPT30/7.
1205 Colleck  5RY- DPT3017-0/7.0 -~ Z0/50324/
Install _rods  +o 23" @ DPT30/7.
1225 (olleck  Gsey- prp730/7- pz/.0 - 20/5032¢ . ]
Tnskall _cods__ b _27' @ ppr3os7.
1245 Colleeb _(5RyY- DPT3017 - ©25.0 ~ z0/5032%.
Crow Pulling _rods  awe %Cou\-tnq) Dpr_30/7.
1305 Ceew  M0B  and  geRing -up  aE  DPT 3029
Cowr il iaghall  cods Fo 4 (®  DPIr30z8-
330 Colleck  (-5RY- DPT3028- 0070 - zey5032¢.
Tostol  poe  F0 /57 @ ppr3eza.
1255 Colleck <Ry - DPT3026~ 013.0 - 2oss032¢
Install 095 ko /9" @  ppr3ezd.
1415 Collect (-SRY- DPr3028 - o0l7.0 - 20/5032¥.
Tnskell  rogs ko 230 (@ PPT 3028
(435S Collect GSRY- DPr302g - 0z/.0- zo/s032¢
Inghall  ds ko 27° @ _DPr30z8
I45e, Colleck  GSRY -DPT 3028 — 025.0- Z0/5032%. e
?w\\m% cods [ - Ocouking PPT %28.
515 DPT 3029 acouted. . Secucine,  s.te / coniomend.
/530



JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL

Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 03/25'//_5
Purpose of Visit: Conduck  Sw  Heo¥spot  DPT PM Sampfina
Cheis  Adkison (XTEB) , waller mooce &
Personnel: ITeeh WMenna®  (Zeho)
OeT ¥iy, DPT Samaple rods /screens  pok & s liconé
Equipment: tubing .~ PP Punmp Saple Containers LED  fond Fools
, H“:S“ Tow~p. BOOF ’ g ’
Weather: RIL- Jolo% Am 26/0% Pm
PPE: Level D! Aibele 9/0\)9-; / <ap€lf 9[4‘15{6
Other: ch' l oc- 5
Time Task
oo - Ceew  acrive onj,Fe. [_;id_,,_(d__g_qé!/_me’c’/zﬂg.
Cotw  inepeeks _egmip.  (alibrote  prp. o
0135 Ceens Mo avd  <eli ~up al  DPT 30/9. Crevo
will _inslall__cods  Fo ts £ (B _ppr3os
0155 CollecY G54y~ DPTZ0YA- 013.0 - 20iS 0Z2S.
Tacxall  reds  to 190 @ DT 3019
0%20 Collecy  (:SpY- DPT2019- ©11.0 ~ 20I150325.
Inskall Rods b 23' @ Dpr3eg.
0g40o Colleck  &5RY- DPT 2019~ oZl.0- 20i50325S.
Tuskal) Rods, o 27' € pPr3cig.
000 Collet ¥  (5RY - DPT2019- 025.9- zorse32s.
?w\\?vw) cods _and %ro\x\mg\) DPT 30(4.
N5 (et moR  and  stMing-up ok DPT3022. (rew
el ekl tade Vo o BV @ OPT3022.
oqzs Collecy  (-o2y- DPT2022-009.0 - zossozzs.
Tnstall  2ods ko 15! @ DPTZ022.
AUS Collect %0yY- DPTr3022- 0/3.0 - 20/50325
Tnskall Rods to_ 19 B DPT 3022.
/00¢, Colleck SRy - DPT3022- 0/17.0- zor50325
Inotell  Rode ko 23¢ @ ppr3czz.
lo25, Coleck 2RY- DPT3022- 02/0 - zo/5032<
Tnskelll  Rods fo 27 (8 DPT 302z.
1045 Colleek  ¢sRY- DPr3022 - oz5.0- zo/50325S.
Frstet—2e—fnen Pullong  reds /gmut‘:ho. ppr ez -
100 Ceew  wmoB and SeMive ~up ol  DP T 3005 .

Crowm will  tuskgll  reds o 75 £ @ DP7 302.



JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL

Site Name

Jacobs Project # SWMU # Date

GSA Reclamation Yard 35DK3802 10 03 /25‘//5

Purpose of Visit:

Personnel:

L

ph

Equipment: e
o, e
Other: Py 2 of &
Time Task
S Collect  G5py- DPT3005- 0/3.0- zoi50325
L Tncdel Pok o 46  ppPTr3005 ]
IES Cotleek  GSey - DPT300S - 017.0 - 20150325
Tnakall  Rede,  Fo 723 @  DPT3005.
NS Colleek  4RY - DPT3005 - 6200 = z0/50325 .
Instedl  Reds b0 27' £ DPT3005
iz20 Colleck &SRy~ DPr300S -o2s.0- zesso32s
?\—\\\iv\o:) 005 Qm& 035;0_%\-\‘“5 NPT 3005.
1230 (st Mo and <o \—Hm~u? av ©PTr 2009 lrew |
well _install  rods fo /6.5 [t @) _ppr zeo.
12200 "5 | (Colleet  (4RY- DPT200Y -0ihS - zo/50325.
Inshall  Rods  to  z0.S ¢ (& prT 3004
1220 Colleck sy - DPT004 - 0/4.S ~ Zo/s032S
Tnskall  Pods o 295" (0 pprices.
1340 Collect GoRY- DPT300¢ ~0z2.5 - zavs09325.
Install Pods  bo 285 (@ pprived.
/4o (ollect _(opy- DPT3004- 0265 20150325 (rew
ok Tpte—Res P“//-“rtg rods __ound Srad-ms DP7 300%.
1420 (ctr  MoB  and -5t,l'\~tvu5—u? al _DPT 302/. [Lrec
will _ipstall rods 4o 15 8. (@ DPT 302/.
43S (ollect  GsRy- DPT30ZI- 013.0- 2z0/50325
Inctall Reds  }o (q' (@ DPPT302/
1455 Coleck  (2py- DPT302/- 0/7.0~ 20150325 .

Tngtall Rogs o 230 (> ppr3ozy




JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL

Site Name Jacobs Project # SWMU # Date
GSA Reclamation Yard 35DK3802 10 03 /25 /)5
Purpose of Visit: y
Personnel: L ) /
Equipment: M
¢
Weather: |
PPE:
Other: %‘3 b@ 5
Time Task
I51S Lo Colleel  Gsky - pPTB0OZ(- _02/.0-20i503Z
R N 2% pually ey rods Mﬁ&&u@. vy
gt L Cpugpmedt
0) site G Cpuiprmant secured . Jersorng/ eHpal




JACOBS

Daily Field Activities Log

NASA, Kennedy Space Center, FL

Site Name

GSA Reclamation Yard 35DK3802 10 O3 L M5
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MOLAR CONCENTRATION EQUIVALENT CALCULATIONS



GSRY SW
Molar calculations

Molar Concentration Summary

Molar Concentrations for Performance Indicator VOCs
Southwest Hot Spot
GSA Reclamation Yard (SWMU 10), Kennedy Space Center

Cell 3004 3005 3007 3017 3019 3021 3022 3028 3029 3031 3032 3033 3034 3035
PCE 493 1950 0.27 0.07 1.37 0.11 745.3 0.59 28.43 299.93 2237 18.10 0.79 131.50
TCE 152 27 0.02 3.85 12.23 1.19 198.6 9.82 54.33 147.72  270.2 473 30.87 102.02
cis-1,2-DCE 104 13 0.13 52.70 68.44 12.05 79.2 42.32 146.44 14252 141.4 4.15 72.76 90.82
Vinyl chloride 51 2.2 1.26  70.65 49.78 5.28 23.3 5711 36.48 51.04 37.1 0.39 50.88 7441
Pre-treatment Molar Sum 800 1992 2 127 132 19 1046 110 266 641 672 27 155 398.75
PCE 0 179 0 0 0 0 0 0 0 0 0 5 0 0.10
TCE 0 57 0 0 0 0 0 0 0 0 0 2 0 0.06
cis-1,2-DCE 0 74 0 0 4 0 2 0 1 1 0 3 0 0.08
Vinyl chloride 22 720 1 8 11 138 101 0 31 17 11 12 16 37.82
Post-treatment Molar Sum 22 1029 1 8 15 138 103 1 32 18 11 22 17 38
PCE -493 -1771 0 0 -1 0 -745 -1 -28 -300 -224 -13 -1 -131
TCE -152 30 0 -4 -12 -1 -198 -10 -54 -148 -270 -3 -31 -102
cis-1,2-DCE -104 61 0 -53 -64 -12 =77 -42 -145 -142 -141 -1 -73 -91
Vinyl chloride -29 718 -1 -63 -39 133 78 -57 -6 -34 -26 12 -35 -37
Molar Net Change -778 -963 -1 -119.5 -117 120 -943 -109 -234 -623 -662 -5 -139 -361
% Change -97% -48% -54% -94% -89%  643% -90% -99% -88% -97% -98% -20% -89% -90%
Total Net Change*

*If (- ) then total site molar concentration decreased,; if ( + ) then total site molar concentration increased.

1of8



Molar Concentrations for Performance Indicator VOCs
Southwest Hot Spot
GSA Reclamation Yard (SWMU 10), Kennedy Space Center

Molecul DPT3004 DPT3004 DPT3004 DPT3004 DPT3004 DPT3004 DPT3004
V‘\’I:ICL:] t‘” 12-13 13-14 14-15 15-16 12.5-165 16-17 17-18
g December 2012 December 2012 December 2012 December 2012 <--- Averages Mar-15 December 2012 December 2012
g/mol ug/| umol/I ug/l umol/Il ug/| umol/I ug/I umol/Il ug/| umol/I| ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166] 7800 47 2900 17] 4300 26] 4100 25 4775 29 7 0.04[ 1100 6.6[ 46000 277
Trichloroethene (TCE) 131] 6100 46 4600 35| 5400 41 4400 33 5125 39 5 0.04[ 2800 21] 16000 122
cis-1,2-Dichloroethene 97( 1900 20[ 1500 15| 4100 42 5700 59 3300 34 30 0.31[ 8000 83| 5600 58
Vinyl Chloride 63 340 54 230 3.7] 1000 16] 2900 46 1118 18] 510 8.2] 6100 98] 690 11
Molar Sum 119 72 125 163 120 8.5 208 468
Difference -111.18
Molecular DPT3004 DPT3004 DPT3004 DPT3004 DPT3004 DPT3004 DPT3004
Weiaht 18-19 19-20 16.5-20.5 20-21 21-22 22-23 23-24
Y December 2012 December 2012 <--- Averages Mar-15 December 2012 December 2012 December 2012 December 2012
g/mol ug/| umol/I ug/l umol/Il ug/| umol/I ug/I umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166] 70000 422| 65000 392| 45525 275 8 0.05[ 72000 434| 34000 205| 12000 72| 3500 21
Trichloroethene (TCE) 131] 7000 53| 6600 50 8100 62 3 0.02[ 7500 57| 5200 40 4500 34| 3000 23
cis-1,2-Dichloroethene 97 2800 29] 2600 27| 4750 49 13 0.13| 2100 22| 920 9.5 1100 11] 810 8.4
Vinyl Chloride 63 140 22| 26 0.42| 1739 28] 800 13 22 0.35 62 0.99] 150 24 120 1.9
Molar Sum 507 469 413 13 513 255 120 54
Difference -400.00
Molecular DPT3004 DPT3004 DPT3004 DPT3004 DPT3004
Weiaht 20.5-24.5 24-25 25-26 26-27 24.5-28.5
g <--- Averages Mar-15 December 2012 December 2012 December 2012 <--- Averages Mar-15
g/mol ug/| umol/I ug/l umol/| ug/| umol/I ug/l umol/| ug/| umol/I ug/| umol/I ug/| umol/I
Tetrachloroethene (PCE) 166| 30375 183 0.5 0.00{ 2700 16] 650 39| 42 0.25( 1131 6.8 05 0.00
Trichloroethene (TCE) 131| 5050 38 05 0.00{ 3200 24] 1600 12] 290 2.2 1697 13| 05 0.00
cis-1,2-Dichloroethene 97 1233 13] 05 0.01f 1100 11) 970 10| 290 3.00 787 81] 05 0.01
Vinyl Chloride 63 89 14 38 0.61| 200 3.2 370 59| 120 1.9 230 3.7 15 0.24
Molar Sum 236 0.62 55 32 7.4 32 0.25 Net Change
Difference -235.11 -31.28 -777.58
Molecul DPT3005 DPT3005 DPT3005 DPT3005
V‘\’I:ICL:] t‘” 7-11 11-15 15-19 19-23
9 December 2012 Mar-15 December 2012 Mar-15 December 2012 Mar-15 December 2012 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/I ug/| umol/I ug/| umol/I| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 293 1.8 0.00{ 5068 31| 3100 19| 170000 1025 1400 8.4| 150000 905| 12200 74
Trichloroethene (TCE) 131 NS 0.00f NS 370 2.8] 2100 16] 240 1.8{ 1300.00 9.9] 6000 46
cis-1,2-Dichloroethene 97 NS 0.00f NS 1500 15| 1100 11] 260 271 120 1.2[ 5700 59
Vinyl Chloride 63 NS 0.00f NS 3200 51 120 1.9[ 10700 171] 7.00 0.11] 25500 408
Molar Sum 1054 184 916 586
Difference -870.22 -329.71
Molecular DPT3005 DPT3005
Weiaht 23-27 27-31
9 December 2012 Mar-15 December 2012 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/I
Tetrachloroethene (PCE) 166| 2600 16| 16000 96| 720 4.3 40 0.24
Trichloroethene (TCE) 131 130 0.99( 1200 9.1 2.2 0.02| 0.45 0.00
cis-1,2-Dichloroethene 97 53 0.55| 1200 12| 13 0.01) 0.9 0.01
Vinyl Chloride 63 7.0 0.11| 8800 141] 1.8 0.03] 26 0.04
Molar Sum 17 259 4.4 0.30 Net Change
Difference 241.47 -4.11 -962.57

Notes

NS=Not Sampled

Values with "U" gualifier are multiplied by 0.5 and highlighted in yellow

Values with "I" qualifier are highlighted in blue

4 0f 8



Molar Concentrations for Performance Indicator VOCs

Southwest Hot Spot

GSA Reclamation Yard (SWMU 10), Kennedy Space Center

Molecul DPT3007 DPT3007 DPT3007 DPT3007
V‘\’/:f‘:n‘” 711 11-15 15-19 19-23
9 Apr-13 Mar-15 Apr-13 Mar-15 Apr-13 Mar-15 Apr-13 Mar-15
g/mol ug/| umol/I ug/l umol/Il ug/| umol/I ug/I umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 30 0.18[ 0.38 0.00 6 0.04f 04 0.00{ 0.50 0.00{ 0.38 0.00 7 0.04| 0.38 0.00
Trichloroethene (TCE) 131 0.5 0.00f 04 0.00 1 0.01f 04 0.00{ 0.50 0.00f 0.4 0.00f 05 0.00{ 0.45 0.00
cis-1,2-Dichloroethene 97 0.5 0.01f 03 0.00 5 0.05) 03 0.00 6 0.06] 0.27 0.00f 0.5 0.01] 0.27 0.00
Vinyl Chloride 63 0.5 0.01f 0.9 0.01 5 0.08] 35 0.06] 72 115 39 0.62] 05 0.01] 0.36 0.01
Molar Sum 0.20 0.02 0.18 0.06 1.2 0.63 0.06 0.01
Difference -0.18 -0.11 -0.59 -0.05
Molecular DPT3007
Weight 28-21
g Apr-13 Mar-15
g/mol ug/| umol/I ug/l umol/Il
Tetrachloroethene (PCE) 166 1 0.01] 0.38 0.00
Trichloroethene (TCE) 131 0.50 0.00| 0.45 0.00
cis-1,2-Dichloroethene 97 0.50 0.01] 0.27 0.00
Vinyl Chloride 63 0.50 001 1.6 0.03
Molar Sum 0.02 0.03 Net Change
Difference 0.01 [ -0.91 |
Molecul DPT3017 DPT3017 DPT3017 DPT3017
V‘\’/;“:ﬂ"” 11-15 15-19 19-23 2327
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 5 0.03f 15 0.01f 5.0 0.03f 1.0 0.01f 05 0.00| 0.50 0.00| 0.50 0.00| 0.50 0.00
Trichloroethene (TCE) 131 500 381 15 0.01f 5.0 0.04[ 1.0 0.01f 05 0.00{ 0.50 0.00[ 0.50 0.00{ 0.50 0.00
cis-1,2-Dichloroethene 97 4000 41.28] 15 0.02[ 1100 11] 1.0 0.01f 6.0 0.06] 0.50 0.01| 0.50 0.01| 0.50 0.01
Vinyl Chloride 63] 1300 20.80] 280 4.5] 3100 50[ 180 29| 15 0.24] 18 0.29] 0.50 0.01] 0.50 0.01
Molar Sum 66 4.5 61 2.9 0.31 0.30 0.02 0.02
Difference -61.40 -58.12 -0.01 0.00
Molecul DPT3019 DPT3019 DPT3019 DPT3019
V‘\’/;“:ﬂ"” 11-15 15-19 19-23 2327
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/I ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 1 0.01f 05 0.00f 5.0 0.03f 15 0.01| 220 13 15 0.01f 1.0 0.01| 0.50 0.00
Trichloroethene (TCE) 131 1 0.01f 05 0.00f 5.0 0.04[ 15 0.01f 1600 12| 15 0.01f 1.0 0.01] 0.50 0.00
cis-1,2-Dichloroethene 97 230 24| 05 0.01f 1400 14] 400 4.1] 5000 52| 15 0.02[ 2.0 0.02| 0.50 0.01
Vinyl Chloride 63 220 35 28 0.45[ 1300 21| 440 7.0 1500 24] 200 32| 91 1.5 050 0.01
Molar Sum 5.91 0.46 35.32 11.19 89.10 3.24 1.49 0.02
Difference -5.45 -24.13 -85.87 -1.47

Notes

NS=Not Sampled

Values with "U" gualifier are multiplied by 0.5 and highlighted in yellow

Values with "I" gualifier are highlighted in blue

Net Change

-119.52

Net Change

-116.91
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Molar Concentrations for Performance Indicator VOCs
Southwest Hot Spot

GSA Reclamation Yard (SWMU 10), Kennedy Space Center

Molecul DPT3021 DPT3021 DPT3021 DPT3021
V‘\’/;“:ﬂ"” 11-15 15-19 19-23 2327
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/Il ug/| umol/I ug/I umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 2.5 0.02[ 05 0.00f 15 0.01f 8.0 0.05 14 0.08 10 0.06] 0.50 of 75 0.05
Trichloroethene (TCE) 131 48 037 05 0.00f 41 031 15 0.01 67 0.51 10 0.08] 0.50 0f 9.0 0.07
cis-1,2-Dichloroethene 97 600 6.2 05 0.01] 370 38| 15 0.02| 170 1.8 10 0.10 28 0.29 55 0.06
Vinyl Chloride 63 76 1.2[ 100 1.60] 150 24 220 35| 47 0.75[ 6000 96| 57 0.91] 2300 36.8
Molar Sum 7.79 1.61 6.54 3.60 3.10 96.24 121 36.97
Difference -6.18 -2.94 93.14 35.76
Molecul DPT3022 DPT3022 DPT3022 DPT3022
V‘\’/:im:n‘” 7-11 11-15 15-19 19-23
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/Il ug/| umol/I ug/I umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 2100 12.7 0.5 0.00{ 24800 150 12 0.07{ 35100 212 10 0.06 38600 233] 5.0 0.03
Trichloroethene (TCE) 131 5000 38.1 0.5 0.00[ 4300 33 19 0.14[ 7600 58 10 0.08[ 6000 46 5.0 0.04
cis-1,2-Dichloroethene 97 750 7.7 0.5 0.01f 1500 15| 98 1.0 4200 43 70 0.72| 900 9.3] 5.0 0.05
Vinyl Chloride 63 290 4.6 2 0.03] 250 4.0l 670 11] 840 13] 4300 69] 50 0.80[ 1300 20.8
Molar Sum 63 0.04 202 12 326 70 289 21
Difference -63.05 -189.80 -256.62 -267.59
Molecular DPT3022
Weight 2327
g May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I
Tetrachloroethene (PCE) 166 23000 139 43 0.26
Trichloroethene (TCE) 131 3200 24 1.5 0.01
cis-1,2-Dichloroethene 97 320 3.3 15 0.02
Vinyl Chloride 63 25 0.40 35 0.56
Molar Sum 167 0.85 Net Change
Difference -165.90 -942.97
Molecul DPT3028 DPT3028 DPT3028 DPT3028
V‘\’/:f‘:n‘” 711 11-15 15-19 19-23
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/I ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 0.00 0.5 0.00| 56 034 05 0.00f 41 0.25[ 0.5 0.00f 0.5 0.00{ 0.50 0.00
Trichloroethene (TCE) 131 0.00 0.5 0.00[ 1100 84| 05 0.00{ 190 14 05 0.00f 05 0.00{ 0.50 0.00
cis-1,2-Dichloroethene 97 0.00 0.5 0.01f 1400 14 17 0.18[ 2700 28] 05 0.01f 05 0.01| 0.50 0.01
Vinyl Chloride 63 0.00 0.5 0.01] 760 12 20 0.32[ 2800 45 4 0.06 9 0.14] 0.50 0.01
Molar Sum 35 0.50 74 0.08 0.16 0.02
Difference -34.81 -74.28 -0.14
Molecular DPT3028
Weight 2327
g May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I
Tetrachloroethene (PCE) 166 0.50 0.00f 0.50 0.00
Trichloroethene (TCE) 131 0.50 0.00f 0.50 0.00
cis-1,2-Dichloroethene 97 0.50 0.01] 050 0.01
Vinyl Chloride 63 0.50 0.01] 0.50 0.01
Molar Sum 0.02 0.02 Net Change
Difference 0.00 -109.23

Notes

NS=Not Sampled

Values with "U" gualifier are multiplied by 0.5 and highlighted in yellow

Values with "I" gualifier are highlighted in blue

Net Change

119.78
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Net Change

-233.52

Net Change

-622.81

Molecular DPT3029 DPT3029 DPT3029 DPT3029
Weiaht 11-15 15-19 19-23 23-27
g May 2013 Mar-15 May 2013 Mar-15 May 2013 Mar-15 May 2013 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 5 0.03| 0.50 0.00 19 011 15 0.01| 890 5.4 5 0.03| 3800 23] 15 0.01
Trichloroethene (TCE) 131 15 0.01f 0.50 0.00| 38 029 15 0.01f 2800 21 5 0.04[ 4300 33] 15 0.01
cis-1,2-Dichloroethene 97 690 7.1 0.50 0.01f 3600 37( 120 1.2[ 6800 70 5 0.05[ 3100 32 15 0.02
Vinyl Chloride 63 150 24 31 0.50[ 1100 18] 670 11] 830 13| 1100 18] 200 3.2| 120 1.9
Molar Sum 9.6 0.51 55 12 110 18 91 2.0
Difference -9.05 -43.18 -92.41 -88.87
Molecular DPT3031 DPT3031 DPT3031 DPT3031
Weidht 11-15 15-19 19-23 23-27
9 May 2013 Mar-15 May 2013 Mar-15 May 2013 Mar-15 May 2013 Mar-15
g/mol ug/| umol/I ug/l umol/l ug/| umol/I ug/l umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 5 0.03[ 0.50 0.00{ 15900 96| 22 0.13] 33800 204 7 0.04] 34 0.21] 0.50 0.00
Trichloroethene (TCE) 131 280 2.1] 0.50 0.00[ 7600 58 16 0.12| 11200 85 3 0.02] 330 2.5 050 0.00
cis-1,2-Dichloroethene 97 3900 40( 0.50 0.01f 6200 64 66 0.68[ 3400 35 30 0.31] 310 3.2| 0.50 0.01
Vinyl Chloride 63] 1800 29] 9.0 0.14] 900.0 14] 980 16| 310.00 5.0 77 1.2[ 180 29[ 050 0.01
Molar Sum 71 0.16 232 17 329 1.6 8.8 0.02
Difference -71.05 -215.49 -327.50 -8.78
Molecul DPT3032 DPT3032 DPT3032 DPT3032
V‘\’I:ICL:] t‘” 7-11 11-15 15-19 19-23
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/| umol/I ug/| umol/I ug/| umol/I| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 0.00 0.5 0.00{ 1300 78] 05 0.00{ 25600 154] 15 0.01f 9200 55| 1.50 0.01
Trichloroethene (TCE) 131 0.00 0.5 0.00{ 4400 33 05 0.00{ 12600 96| 15 0.01f 15500 118] 1.50 0.01
cis-1,2-Dichloroethene 97 0.00 0.5 0.01f 3000 31f 05 0.01f 4500 46 15 0.02[ 3500 36/ 1.50 0.02
Vinyl Chloride 63 0.00 0.5 0.01] 820 13] 79 1.3[ 570 9.1 370 5.9 200 3.2| 220.00 3.52
Molar Sum 85 1.3 306 6.0 213 3.6
Difference -84.13 -299.87 -209.20
Molecular DPT3032
Weight 28-21
g May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I
Tetrachloroethene (PCE) 166| 1000 6.0/ 0.50 0.00
Trichloroethene (TCE) 131] 3000 23| 0.50 0.00
cis-1,2-Dichloroethene 97| 2700 28| 0.50 0.01
Vinyl Chloride 63 730 12| 0.50 0.01
Molar Sum 68.40 0.02 Net Change
Difference -68.38 [ -661.58 |

Notes

NS=Not Sampled

Values with "U" qualifier are multiplied by 0.5 and highlighted in yellow

Values with "|" qualifier are highlighted in blue
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Molecul DPT3033 DPT3033 DPT3033 DPT3033
V‘\’/:im:n‘” 711 11-15 15-19 19-23
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/Il ug/| umol/I ug/I umol/Il ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 0.5 0.00 2.6 0.02[ 3000 18] 760 46| 05 0.00f 95 0.06 0.5 0.00f 2.2 0.01
Trichloroethene (TCE) 131 0.5 0.00 0.45 0.00{ 620 4.7] 200 15[ 05 0.00f 1.8 0.01f 05 0.00{ 0.45 0.00
cis-1,2-Dichloroethene 97 0.5 0.01 0.27 0.00{ 400 4.1] 310 32| 05 0.01f 6.7 0.07f 05 0.01f 4.7 0.05
Vinyl Chloride 63 0.5 0.01 1.6 0.03] 20 0.32[ 590 9.4 3 0.05] 160 2.56] 0.5 0.01f 8.1 0.13
Molar Sum 0.02 0.05 27 19 0.06 2.7 0.02 0.19
Difference 0.03 -8.51 2.64 0.17
Molecular DPT3033
Weight 28-21
g May-13 Mar-15
g/mol ug/| umol/I ug/l umol/Il
Tetrachloroethene (PCE) 166 0.50 0.00| 0.38 0.00
Trichloroethene (TCE) 131 0.50 0.00| 0.45 0.00
cis-1,2-Dichloroethene 97 0.50 0.01] 33 0.03
Vinyl Chloride 63 0.50 0.0l 9.9 0.16
Molar Sum 0.02 0.20 Net Change
Difference 0.18 [ -5.49 |
Molecul DPT3034 DPT3034 DPT3034 DPT3034
V‘\’/:f‘:ﬂ"” 11-15 15-19 19-23 2327
9 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15 May-13 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/I ug/| umol/I ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 15 0.01 0.5 0.00f 5.0 0.03f 15 0.01] 120 0.72 25 0.02 5.0 0.03 15 0.01
Trichloroethene (TCE) 131 1.5 0.01 0.5 0.00f 5.0 0.04f 15 0.01f 3400 26| 25 0.02[ 650 49 15 0.01
cis-1,2-Dichloroethene 97 360 3.7 2 0.02| 790 82| 15 0.02[ 3900 40f 25 0.03[ 2000 21] 15 0.02
Vinyl Chloride 63 400 6.4 33 0.53[ 1200 19.2] 330 5.3] 840 13] 450 7.20] 740 12] 210 3.4
Molar Sum 10 0.56 27 5.3 80 7.3 37 34
Difference -9.58 -22.10 -73.03 -34.06
Molecular DPT3035 DPT3035 DPT3035 DPT3035
Weight 11-15 15-19 19-23 23-27
g May 2013 Mar-15 May 2013 Mar-15 May 2013 Mar-15 May 2013 Mar-15
g/mol ug/| umol/I ug/l umol/I ug/| umol/I ug/I umol/Il ug/| umol/I| ug/| umol/| ug/| umol/| ug/| umol/|
Tetrachloroethene (PCE) 166 5.0 0.03f 05 0.00{ 5800 35 14 0.08[ 16000 9| 15 0.01 2 0.01f 05 0.00
Trichloroethene (TCE) 131 5.0 0.04f 05 0.00{ 2400 18 5 0.04{ 11000 84 15 0.01| 0.50 0.00f 0.5 0.00
cis-1,2-Dichloroethene 97( 1500 15| 05 0.01f 3500 36 5 0.05[ 3800 39] 15 0.02| 0.50 0.01f 1.0 0.01
Vinyl Chloride 63] 1100 18] 62 0.99[ 3000 48| 2000 32| 550 8.8] 290 4.6 0.50 0.01 12 0.19
Molar Sum 33 1.0 137 32 228 4.68 0.03 0.21
Difference -32.14 -105.19 -223.54 0.18

Notes

NS=Not Sampled

Values with "U" qualifier are multiplied by 0.5 and highlighted in yellow

Values with "I" qualifier are highlighted in blue

Net Change

-138.77

Net Change

-360.68
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