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EXECUTIVE SUMMARY

This report presents the groundwater sampling results from the National Aeronautics and Space
Administration (NASA) Industrial Area (IA) 2021-2022 Long-Term Monitoring (LTM)
activities and results of the 2023 DPT activities at three of the sites. The NASA IALTM
Program includes the following 14 sites:

Ransom Road Landfill (RRLF) — Solid Waste Management Unit (SWMU) 003
Orsino Storage Yard (ORSY) - SWMU 004

Building M7-0505 Treatment Tank Area (M505) - SWMU 039

Hypergol Maintenance Facility Hazardous Waste South Staging Area (HMF South) —
SWMU 070

Operations and Checkout Building (O&C) - SWMU 076

Vertical Processing Facility (VPF) - SWMU 077

Environmental Health Facility (EHF) - SWMU 079

Kennedy Athletic, Recreation, and Social Park 1 (KARS Park 1) - SWMU 084
Engineering Development Laboratory (EDL) — SWMU 085

Launch Equipment Test Facility (LETF) — SWMU 091

Mobil Service Station (MOBIL) — SWMU 093

General Services Administration Seized Property (GSSP) - SWMU 095

Space Station Processing Facility (SSPF) — SWMU 098

Fuel Storage Area #1 Underground Storage Tank (UST) [Building 1044] (FSAL1) — Potential
Release Location (PRL) 157

Groundwater levels were gauged at each site during the 2021 and 2022 LTM field activities.
Sampling events for the IA LTM Program are conducted seasonally during the dry and wet
seasons, which occur in May and November, respectively. The sites in the NASAIALTM
Program are sampled on annual, biennial, or 5-year sampling frequencies based on historical
trends. Due to contract transitions and monitoring well installations, 2021 dry season activities
were conducted during September 2021, while dry season activities for 2022 resumed in May
2022.

The sampling frequencies for the 2021 and 2022 period for NASA IA LTM sites are as follows:

FSA1 is sampled annually, alternating between wet and dry seasons.

GSSP is sampled annually during the wet season.

Nine sites are sampled biennially, alternating between the wet and dry seasons (RRLF,
ORSY, M505, HMF South, O&C, VPF, LETF, MOBIL, and SSPF).

EHF and EDL are sampled biennially during the wet season.

KARS Park 1 is sampled once every 5 years.
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Based on the results of the 2021-2022 NASA IA LTM sampling activities and 2023 direct push
technology (DPT) activities at RRLF, EHF, and EDL, the following recommendations are for the
2023-2024 NASA IA LTM Program:

RANSOM ROAD LANDFILL

A new downgradient stick-up monitoring well, RRLF-MWO0043, is recommended at the location
of RRLF-DPT0024 to serve as a horizontal point of compliance well. The screen interval for
RRLF-MWO0043 will be 15 feet (ft) below land surface (bls) to 25 ft bls to capture the aquifer
conditions within and below the 4 ft screen interval of RRLF-DPT0024 that slightly exceeded
the vinyl chloride (VC) Florida Department of Environmental Protection (FDEP) groundwater
cleanup target level (GCTL).

The biennial LTM sampling frequency in alternating wet/dry seasons is recommended to
continue at RRLF at monitoring wells RRLF-MWO0033, RRLF-MW0038I, RRLF-MW0039l,
RRLF-MWO0040I, and new monitoring well RRLF-MWO0043 for VVC analysis by United States
Environmental Protection Agency (USEPA) Method 8260 (herein referred to as Method 8260).
Groundwater levels are recommended to be measured at 16 monitoring wells, assuming that
RRLF-MWO0015 is found and RRLF-MW0043 is installed. Monitoring well RRLF-MWO0015 has
not been located since 2018. A historical review is recommended to determine the location of
RRLF-MWO0015. The next sampling event at RRLF is scheduled for November 2024.

ORSINO STORAGE YARD

The September 2021 ORSY sampling data indicated volatile organic compound (VOC)
concentrations remained below GCTLs, marking the second consecutive sampling event with
results below GCTLs. Long-term groundwater monitoring at ORSY is recommended to
discontinue. The land use control for soil will remain in place at the site. A letter report detailing
the ORSY site history and September 2021 sampling activities was submitted to FDEP on July
10, 2023.

BUILDING M7-0505 TREATMENT TANK AREA

Biennial LTM sampling is recommended to continue at M505 in alternating wet/dry seasons.
Downgradient monitoring well M505-MW0029 is recommended to be added to the sample
schedule to maintain horizontal delineation along the southern boundary of the site. M505-
MWO0029 is downgradient of M505-MWO0055 at the same screen interval (22.5 ft bls to 27.5 ft
bls). Groundwater levels are recommended to be measured at 35 monitoring wells and samples
collected from nine monitoring wells for select VOCs (trichloroethene [TCE], cis-1,2-
dichloroethene [cis-1,2-DCE], and VC). The next sampling event at M505 is scheduled for
November 2024.
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HYPERGOL MAINTENANCE FACILITY HAZARDOUS WASTE SOUTH STAGING AREA

TCFM concentrations continue to be non-detect at the downgradient monitoring well HMF-
MWO0O0O06IR, and have historically been below GCTLs at the remaining HMF South monitoring
wells. Therefore, long-term groundwater monitoring at HMF South is recommended to
discontinue. The LUC for groundwater is recommended to be removed, and a Site Rehabilitation
Completion Report is recommended to be completed for NFA without controls.

With FDEP agreement during the April 2023 KSCRT meeting (Appendix A), the HMF South
monitoring well network was abandoned in May 2023 (HydroGeoLogic 2023) to support
construction activities at the site.

OPERATIONS AND CHECKOUT BUILDING

Biennial sampling in alternating wet/dry seasons is recommended to continue at O&C with the
addition of monitoring well O_C-MWO0006I for VVC analysis by Method 8260 and water level
collections to verify downgradient delineation. Groundwater levels are recommended to be
measured at five monitoring wells and samples collected from three monitoring wells. The next
sampling event at O&C is scheduled for November 2024.

VERTICAL PROCESSING FACILITY

A new flush-mount shallow monitoring well, screened 3 ft bls to 13 ft bls, is recommended to be
installed adjacent to VPF-MW0023 to verify horizontal delineation in the shallow zone
downgradient of VPF-MW0022. Monitoring well VPF-MWO0010I is recommended to be added
into the sampling schedule to verify horizontal delineation in the intermediate zone downgradient
of VPF-MWO0018I. Monitoring well VPF-MWO0008D is recommended to be added into the
sampling schedule to verify vertical delineation around VPF-MWO0O008I.

Biennial LTM sampling is recommended to continue at VPF with 35 groundwater level
measurements and nine monitoring wells sampled for select VOCs (TCE, cis-1,2-DCE, and VC).
The next sampling event at VPF is scheduled for November 2024.

ENVIRONMENTAL HEALTH FACILITY

A new upgradient flush-mount monitoring well, EHF-MWO0009, is recommended at the location
of EHF-DPTOO005 to serve as a horizontal point of compliance well. The screen interval for
EHF-MWO0009 will be 15 ft bls to 25 ft bls to capture the aquifer conditions across both the
intervals of EHF-DPTO0005 that exceeded the VC GCTL.

The biennial sampling frequency is recommended to continue at monitoring wells
EHF-MWO0001, EHF-MWO0004, EHF-MWO0005, and new monitoring well EHF-MWO0009 for
VC analysis. Groundwater levels are recommended to be measured at seven monitoring wells.
The next sampling event at EHF is scheduled for November 2024.
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KENNEDY ATHLETIC, RECREATION, AND SOCIAL PARK 1

Monitoring wells KP1-MWO0003 and KP1-MWO0035 are recommended to be removed from the
sampling schedule because concentrations of total lead in these two monitoring wells have been
below the GCTL for the last two consecutive sampling events. The 5-year LTM frequency is
recommended to be accelerated to May 2023 at LOC 9 with 16 monitoring wells used for
groundwater level measurements and a groundwater sample collected from KP1-MW0022.
Pending continued analytical data below the GCTL in May 2023, long-term groundwater
monitoring at KARS Park 1 LOC 9 is recommended to discontinue and the LUC is
recommended to be removed.

ENGINEERING DEVELOPMENT LABORATORY

The biennial LTM frequency is recommended to continue at monitoring wells EDL-MW0004
and EDL-MWO0O006R for VC analysis by Method 8260. Groundwater level measurements are
recommended to continue at four monitoring wells. The next sampling event at EDL is
scheduled for November 2024.

LAUNCH EQUIPMENT TEST FACILITY

The biennial LTM sampling network is recommended to be reduced to two monitoring wells
(LETF-MWO0001 and downgradient LETF-PSB-MWO0001) for VC analysis. Groundwater levels
are recommended to continue to be measured at 14 monitoring wells. The next sampling event at
LETF is scheduled for May 2023.

MOBIL SERVICE STATION

Eight historically clean monitoring wells are recommended to be abandoned. During assessment
and early LTM activities, these eight monitoring wells were installed before the plume was
determined to be isolated in the intermediate zone at this site. The eight monitoring wells
proposed for abandonment, located around the perimeter of the site, are screened above or below
the monitored plume, and not used for plume delineation.

The biennial LTM sampling frequency is recommended to continue at MOBIL with monitoring
wells CGO-MWO0005, CGO-MW0023, and CGO-MW0024 added into the sampling program to
verify downgradient VOC concentrations. Six monitoring wells are recommended to be analyzed
for select VOCs (benzene, 1,2,4-trimethylbenzene, xylenes, and methyl tert-butyl ether) and
monitoring well CGO-MWO0006 is also recommended to be analyzed for select polynuclear
aromatic hydrocarbons (PAHSs) (naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene).
Groundwater levels are recommended to continue to be measured at nine monitoring wells. The
next sampling event at MOBIL is scheduled for November 2024.
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GENERAL SERVICES ADMINISTRATION SEIZED PROPERTY

Site contaminants of concern (COCs) are recommended to be reduced to VC only by Method
8260 for each sampled monitoring well and retain naphthalene analysis by Method 8270 at
monitoring wells GSSP-MWO0024R, GSSP-MWO0035, and GSSP-MW0053. Select VOC
concentrations other than VC have not exceeded GCTLs in the past four annual sampling events.

The annual LTM sampling frequency is recommended to continue with an expanded sampling
event every five years (the next expanded event to be scheduled for November 2024). The next
sampling event, scheduled for November 2023, will include water level measurements at 33
monitoring wells and groundwater samples from 14 monitoring wells.

SPACE STATION PROCESSING FACILITY

Biennial sampling in alternating wet/dry seasons is recommended to continue at SSPF.
Groundwater levels are recommended to be collected at 15 monitoring wells and five monitoring
wells sampled for ammonia. The next sampling event at SSPF is scheduled for November 2024.

FUEL STORAGE AREA #1 UNDERGROUND STORAGE TANK (BUILDING 1044)

LTM sampling is recommended to continue on an annual frequency alternating between wet and
dry seasons. Naphthalene and total petroleum hydrocarbons are recommended to be removed
from the site COCs following two or more consecutive events below GCTLs. Groundwater
levels are recommended to be measured in 18 monitoring wells and groundwater samples
collected at 10 monitoring wells for isopropylbenzene and select PAHs (1-methylnaphthalene
and 2-methylnaphthalene). The next sampling event at FSA1 is scheduled for November 2023.
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1. INTRODUCTION

The National Aeronautics and Space Administration (NASA), through its Environmental
Assurance Branch, is managing the cleanup of 14 sites in the Industrial Area (I1A) of Kennedy
Space Center (KSC), Florida, through a Long-Term Monitoring (LTM) Program. Groundwater
sampling was conducted in 2021 and 2022 by AECOM Technical Services, Inc. (AECOM)
under Contract 80KSC019D0010, Task Order 80KSC019F0071. This report presents the
activities, findings, and recommendations from the 2021-2022 IA LTM Program. The 14 sites
included in the 2021-2022 IA LTM Program consist of one potential release location (PRL) and
13 Solid Waste Management Units (SWMUs):

e Ransom Road Landfill (RRLF) - SWMU 003

e Orsino Storage Yard (ORSY) - SWMU 004

e Building M7-0505 Treatment Tank Area (M505) - SWMU 039

e Hypergol Maintenance Facility Hazardous Waste South Staging Area (HMF South) —
SWMU 070

e Operations and Checkout Building (O&C) - SWMU 076

e Vertical Processing Facility (VPF) — SWMU 077

e Environmental Health Facility (EHF) — SWMU 079

e Kennedy, Athletic, Recreation, and Social Park 1 (KARS Park 1) - SWMU 084

e Engineering Development Laboratory (EDL) — SWMU 085

e Launch Equipment Test Facility (LETF) - SWMU 091

e Mobil Service Station (MOBIL) - SWMU 093

e General Services Administration Seized Property (GSSP) — SWMU 095

e Space Station Processing Facility (SSPF) - SWMU 098

e Fuel Storage Area #1 Underground Storage Tank (UST) [Building 1044] (FSA1) — PRL 157

The locations of the sites included in the NASA IA LTM Program are depicted on Figure 1.
Sampling activities, findings, and recommendations for the individual 1A sites sampled in 2021
and 2022 are included as Section 2 through Section 15.

1.1 PROJECT BACKGROUND

Long-term groundwater monitoring has been approved by Florida Department of Environmental
Protection (FDEP) for the sites included in the NASA IA LTM Program. The primary objective
of the IA LTM Program is to provide NASA with the necessary information to monitor progress
and inform decisions toward cleanup goals for each site, and provide analytical results to the
FDEP as required by KSC’s Corrective Action Management Plan (NASA 2006). The 2021-2022
IA LTM Program work was conducted in accordance with the 2019-2020 IA LTM Report
(AECOM 2021). The 2021-2022 program also incorporated KSC Remediation Team (KSCRT)
decisions from its February 2021 and March 2022 meetings (Appendix A).
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NASA IA LTM sites generally fall under two site types:

e Mature sites, which have been under LTM for five or more years, that are approved for
biennial groundwater sampling

e Sites that recently completed active remediation and are monitoring the potential for
contaminant rebound through annual sampling

1.2 FACILITY LOCATIONS

KSC is located on the northern portion of Merritt Island, between the Indian River to the west
and the Banana River to the east. The A LTM program sites, depicted on Figure 1, are located
on KSC, except for FSAL, which is located to the east at Cape Canaveral Space Force Station
(CCSFS). At KSC, the sites are spread out with seven sites (M505, ORSY, O&C, EDL, LETF,
SSPF, and MOBIL) located within the 1A, one site (EHF) located north of the IA, two sites
(RRLF and GSSP) located west of the IA, and two sites (HMF South and VVPF) located southeast
of the IA. KARS Park 1 is located approximately 5 miles south of the KSC boundary and east of
State Road 3 on Merritt Island.

1.3 CLIMATE

The climate at KSC is typically pleasant with high temperatures in the range of 70 degrees
Fahrenheit to 85 degrees Fahrenheit for 7 months out of the year. July is the hottest month with
an average high temperature of 90.5 degrees Fahrenheit. The highest humidity occurs in July and
August. The annual mean precipitation along the east coast of Central Florida in Brevard County
is 54.65 inches (in.) based on precipitation records (2000-2022) maintained by the National
Weather Service (NWS). Precipitation varies seasonally with the wet season occurring between
May and October and the rest of year being relatively dry. In 2021, a lower than average total of
47.53 in. of rainfall was recorded, while in 2022, a slightly higher than average total of 62.01 in.
of rainfall was recorded (National Oceanic and Atmospheric Administration, NWS Forecast
Office, Melbourne, Florida).

14 PURPOSE

This report presents the 2021-2022 analytical results from the 14 1A LTM sites. Based on these
analytical results, conclusions, and recommendations for future A LTM activities are included
for each monitoring site.

Recommendations for the 2023-2024 IA LTM Program were presented to the KSCRT in March
2022, April 2023, and June 2023. Minutes from the KSCRT meetings are included in Appendix
A
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15 FIELD SAMPLING ACTIVITIES

Performance of routine prescribed LTM sampling at the IA LTM sites provides the data
necessary to evaluate the status of contaminants of concern (COCs) at each site. Groundwater
sampling activities conducted in 2021 and 2022 followed the KSC Sampling and Analysis Plan
(SAP) (Geosyntec 2017), the 2019-2020 LTM Report, and KSCRT decisions during the March
2022 meeting. Additional field work was conducted in 2022 utilizing survey equipment at HMF
South and in 2023 using direct push technology (DPT) at RRLF, EHF, and EDL. The DPT
groundwater sampling activities are detailed for RRLF in Section 2, EHF in Section 8, and EDL
in Section 10.

At the onset of each scheduled LTM sampling event and prior to collection of samples,
predetermined monitoring wells were vented to allow for atmospheric equilibration. Once
stabilized, depth to water levels were measured and groundwater elevations calculated in site
monitoring wells to determine the groundwater gradient and flow direction of the various site
aquifers. Water levels in each monitoring well were measured to the nearest 0.01 foot (ft) using
an electronic water level meter. Measurements were recorded from a permanent point identified
on the top of each monitoring well casing, typically the northernmost point, for consistency.
Groundwater elevations are calculated by subtracting the measured depth to water from the
surveyed top of casing (TOC) elevation relative to the North American Vertical Datum of 1988
(NAVDB88). Additionally, observations of the condition of the monitoring wells, surrounding
vegetation, and biological hazards were noted.

Site-specific laboratory kits for LTM, including coolers and sample bottleware, were provided by
Environmental Conservation Laboratories, Inc. (ENCO) and Eurofins Environment Testing
Southeast, LLC (Eurofins). Immediately following bottleware labeling, sample collection, and
logging on the chain-of-custody, each sample was placed on ice. Samples were delivered to the
ENCO and Eurofins directly by AECOM field staff or transported from KSC via a laboratory
courier. Before transporting samples from KSC to ENCO or Eurofins, sample coolers were
packed with fresh ice. If the samples were relinquished to a laboratory courier, the exchange was
noted on the chain-of-custody and the coolers were custody-sealed in order to maintain sample
integrity during transit.

During purging of monitoring wells, geochemical parameters consisting of pH, specific
conductivity, turbidity, dissolved oxygen, temperature, oxidation-reduction potential (ORP), and
salinity were monitored and recorded. Samples were collected once the geochemical parameters
reached stabilization in accordance with FDEP Standard Operating Procedures (FDEP 2017) and
the SAP. Daily field activity logs are included in Appendix B. Groundwater sampling logs,
which include the geochemical data, are included in Appendix C.

Each 1A LTM site sampled in 2021 and 2022 was sampled using low-flow sampling techniques,
where each monitoring well was purged and sampled with a peristaltic pump and high-density
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polyethylene tubing. The sample tubing was placed within the top 1 ft of the water column at
each shallow monitoring well and at the mid-point of the monitoring well screen at each
intermediate and deep monitoring well to obtain a representative groundwater sample of aquifer
conditions.

The KSCRT created the KSC Remediation Information System (RIS) so that contractors
gathering environmental data could upload their data to the Electronic Data Exchange.
Contractors are responsible for creating KSC Electronic Data Deliverables (KEDDs). A
completion ticket is issued to the contractor after a successful KEDD upload. Upon receipt and
validation of the 2021 and 2022 analytical data from the laboratory, data were formatted and
uploaded into RIS. Once the KEDD site-specific fields were populated, these records were
uploaded into the RIS database. RIS completion tickets for 2021 and 2022 groundwater sampling
activities are included in Appendix D. Laboratory analytical data from these events can be found
in Appendix E (electronic copies only).

Purge water generated during sampling was containerized in 55-gallon steel drums staged on
spill containment pallets at the Components Cleaning Facility (CCF). The storage drums of
purge water were sampled at the end of each LTM sampling event and characterized for disposal.
Upon receipt, analytical data were provided to the NASA Remediation Project Manager along
with an inventory of the drums for disposal. Investigation-derived waste (IDW) inventory logs
are provided as Appendix F.

Analytes detected in groundwater at each site were compared to the FDEP Groundwater Cleanup
Target Levels (GCTLs) and Natural Attenuation Default Concentration (NADC) levels
established by Chapter 62-777, Florida Administrative Code (FAC). Mann-Kendall trend
analyses were completed for GSSP, and the reports are provided in Appendix G. Data analysis
and recommendations for each site are detailed in site-specific sections of this report.
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2. RANSOM ROAD LANDFILL

This section summarizes the field activities and provides a summary of the RRLF site (SWMU
003). Refer to Figure 2 for a site map.

2.1 SITE DESCRIPTION AND HISTORY

The RRLF is located south of Ransom Road and west of Space Commerce Way, adjacent to the
large facilities operated by Blue Origin. The landfill was actively used between 1964 and 1970.
During its operation, RRLF received general types of wastes during the initial construction of
facilities at KSC. As a former trench and fill landfill, wastes were placed in unlined trenches and
filled with soils excavated from the site (NASA 2004a).

In 1991, a landfill cover was constructed over the buried wastes at RRLF. In 1997, a Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) and risk evaluation were
completed (Geosyntec 2003a). Results from the RFI identified several volatile organic
compounds (VOCs) present in groundwater at concentrations exceeding their respective GCTLS.
The risk evaluation determined that these VOCs would pose an unacceptable human health risk
if groundwater was to be used as a drinking water source. Between 1999 and 2000, interim
groundwater monitoring was performed at RRLF. Following the interim monitoring period, it
was determined additional groundwater assessment was warranted in the wooded area on the
southern portion of the site. In 2003, a supplemental assessment delineated most of the VOC
groundwater contamination in the wooded area south of the landfill (Geosyntec 2003a). To
address contaminant concentrations that exceeded GCTLs, monitored natural attenuation (MNA)
of groundwater was selected to reduce VOC concentrations (NASA 2004b). Annual LTM of
groundwater commenced at RRLF in 2004. In 2012, the sampling program was reduced to what
is now the current biennial groundwater sampling schedule.

2.2 FIELD ACTIVITIES

Monitoring well sampling was performed at RRLF in May 2022. Groundwater levels were
measured at 14 monitoring wells, and samples from four monitoring wells were collected.
Monitoring well RRLF-MWO0015 was not located during this sampling event. Monitoring well
RRLF-MWO0039I was added back into the sampling schedule in 2022 based on recommendations
from the 2019-2020 IA LTM report to verify downgradient delineation. The following table
shows the network of monitoring wells used for groundwater level measurements and sampling
at RRLF.

Well ID Screen Interval (ft bls) Analysis
RRLF-MW0012 4-9 WL Only
RRLF-MW0015 19.5-24.5 WL Only (not located)
RRLF-MW0029 25-30 WL Only
RRLF-MW0030 1-11 WL Only
RRLF-MW0031 25-30 WL Only
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Well ID Screen Interval (ft bls) Analysis

RRLF-MW0033 25-30 WL +VC
RRLF-MW0034 1-11 WL Only
RRLF-MW0036 0.5-10.5 WL Only
RRLF-MW0037 0.5-10.5 WL Only
RRLF-MW0038S 1-11 WL Only
RRLF-MW0038I 22-27 WL +VC
RRLF-MW0039S 1-11 WL Only
RRLF-MW0039I 22-27 WL +VC
RRLF-MW0040I 22-27 WL +VC
RRLF-MW0042I 22-27 WL Only

ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260

WL = water level measurement

DPT groundwater sampling was performed at three locations in January 2023 and two step-out
locations in March 2023. The January 2023 DPT locations were chosen to complete a horizontal
delineation of the vinyl chloride (VC) plume at RRLF. The first location, RRLF-DPT0020, was
placed southeast of the plume, where there has been a lack of historical groundwater data.
RRLF-DPT0021 and RRLF-DPT0022 were placed near previous DPT locations RRLF-
DPTO0013R and RRLF-DPTO0012, respectively, to determine whether the plume had attenuated in
those areas. The two step-out locations were performed downgradient (west) of RRLF-DPT0022
at approximately 100-ft steps. A third side-gradient step-out location south of RRLF-DPT0022
was not able to be performed due to standing water in the seasonally flooded hammock.

Groundwater samples collected during the May 2022 LTM event and the January and March
2023 DPT events were analyzed for VC by USEPA Method 8260. Below are the respective
GCTL and NADC for the COC present at RRLF.

coc GCTL (ug/L) NADC (ug/L)
VC 1 100

ug/L = micrograms per liter

2.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Prior to sampling, groundwater levels from 14 on-site monitoring wells were recorded. Table
2-1 presents the groundwater levels collected during the May 2022 sampling event. Groundwater
levels collected during this event were used to calculate groundwater elevations and determine
the contours and flow direction for the shallow (0.5 feet below land surface [ft bls] to 11ft bls)
and intermediate (22 ft bls to 30 ft bls) aquifer zones shown on Figure 2-1 and Figure 2-2,
respectively. Shallow aquifer zone groundwater flow was to the west-southwest and intermediate
aquifer zone groundwater flow was to the west in May 2022. Historical shallow aquifer
groundwater observations have ranged from between west to east-southeast, and intermediate
aquifer groundwater observations have been predominantly southwest. Seasonal fluctuation of
precipitation largely influences these variations in groundwater flow.
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2.4 ANALYTICAL RESULTS

24.1 Groundwater Analytical Results — Monitoring Wells

VVC was detected at concentrations above the GCTL in three sampled monitoring wells: RRLF-
MWO0033 (8.9 micrograms per liter [ug/L]), RRLF-MWO0038I (7.7 png/L), and RRLF-MWO0040I
(3.4 pg/L). Monitoring well RRLF-MWO0039I was reinstated in the LTM schedule in 2022, yet
VC concentrations were not detected during analysis. Current and historical analytical results are
summarized in Table 2-2. Analytical results are depicted on Figure 2-3.

24.2 Groundwater Analytical Results — DPT

Groundwater samples were collected from the center of a temporary four ft screen at the
following depths: 8, 18, 28, 38, and 48 ft bls. The depth intervals were kept similar to past RRLF
site assessments to analyze COC concentrations above and below the present contaminated zone.

Concentrations of VVC were detected at the following locations and depths:

VC Analysis (pg/L)
: Screen Interval (ft bls)
DPT Location (6-10) (16-20) (26-30) (36-40) (46-50)
RRLF-DPT0020 0.71U 0.71U 0.71U 0.71U 0.71U
RRLF-DPT0021 0.81 | 0.71U 0.71U 0.71U 0.71U
RRLF-DPT0022 14 13 8.6 0.71U 0.71U
RRLF-DPT0023 8.2 5.8 6.7 0.71U 0.71U
RRLF-DPT0024 0.71U 23 0.71U 0.71U 0.71U

| = Result is greater than or equal to the method detection limit but less than the practical quantitation limit

U = Result was below laboratory method detection limit

Bold results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

VC concentrations were limited to the shallow and intermediate intervals. No VC concentrations
were detected during the January and March 2023 DPT assessment below 30 ft bls. A summary
of the analytical results is presented in Table 2-3. Figure 2-4 depicts the analytical results of the
groundwater samples collected from each DPT location.

2.5 TREND ANALYSIS

VC concentrations have shown no clear trends at RRLF-MW0033, RRLF-MWO0038lI, or
RRLF-MWO0040I in the past 10 years of sampling. Since the previous 2020 sampling event, VC
concentrations in RRLF-MWO0033 and RRLF-MWO00401I increased, while RRLF-MWO0038lI
decreased slightly. Overall, the VC concentration in each of the three monitoring wells has
reduced since monitoring began in 2004. As shown in the following chart, RRLF-MW0033,
RRLF-MWO0038I, and RRLF-MWO0040I had VC concentrations exceeding the GCTL of 1 ug/L
in 2022.
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Vinyl Chloride Trends at RRLF
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2.6 CONCLUSION AND RECOMMENDATION

VC persists at concentrations above the GCTL in monitoring wells RRLF-MWO0033,
RRLF-MWO0038I, and RRLF-MWO0040I. VC concentrations were also detected above the GCTL
at DPT locations RRLF-DPT0022, RRLF-DPT0023, and RRLF-DPT0024.

A new downgradient stick-up monitoring well, RRLF-MWO0043, is recommended at the location
of RRLF-DPT0024 to serve as a horizontal point of compliance well. VC concentrations were
found to be decreasing in each step-out location from RRLF-DPT0022, where RRLF-DPT0024
had a VVC detection slightly above the GCTL (2.3 ug/L) at 18 ft bls. The recommended screen
interval for RRLF-MWO0043 is 15 ft bls to 25 ft bls to capture the aquifer conditions within and
below the four ft screen interval that exceeded the VC GCTL at RRLF-DPT0024.

The biennial LTM sampling frequency is recommended to continue at monitoring wells
RRLF-MWO0033, RRLF-MWO00381, RRLF-MW00391, RRLF-MW0040I, and new monitoring
well RRLF-MWO0043 for VC analysis. Groundwater levels are recommended to be measured at
16 monitoring wells, assuming that RRLF-MWO0015 will be located and RRLF-MWO0043 is
installed. Monitoring well RRLF-MWO0015 has not been located since 2018. A historical review
is recommended to determine the location of RRLF-MWO0015. The following table shows the
recommended network of monitoring wells for groundwater level measurements and
groundwater sampling for the next sampling event at RRLF scheduled for November 2024.

Well ID Screen Interval (ft bls) Analysis
RRLF-MW0012 4-9 WL Only
RRLF-MW0015 19.5-24.5 WL Only
RRLF-MW0029 25-30 WL Only
RRLF-MW0030 1-11 WL Only
RRLF-MW0031 25-30 WL Only
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Well ID Screen Interval (ft bls) Analysis

RRLF-MW0033 25-30 WL +VC
RRLF-MW0034 1-11 WL Only
RRLF-MW0036 0.5-10.5 WL Only
RRLF-MW0037 0.5-10.5 WL Only
RRLF-MW0038S 1-11 WL Only
RRLF-MW0038I 22-27 WL +VC
RRLF-MW0039S 1-11 WL Only
RRLF-MW0039I 22-27 WL +VC
RRLF-MW0040I 22-27 WL +VC
RRLF-MW0042I 22-27 WL Only
RRLF-MW0043 ® 15-25 WL +VC

ID = identification
MW = monitoring well

VC = vinyl chloride analysis by Method 8260

WL = water level measurement
@ proposed monitoring well



Table 2-1
Ransom Road Landfill - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

SHALLOW WELL ID:

RRLF-MW0012

RRLF-MWO0030

RRLF-MWO0034

Screen Interval (ft bls): 4-9 1-11 1-11
TOC Elevation (ft NAVD88): 2.31 4.42 4.31
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
May 2014 3.79 -1.48 6.15 -1.73 6.10 -1.79
November 2016 Not Measured 3.73 0.69 4.01 0.30
March 2018 2.23 0.08 451 -0.09 4.33 -0.02
November 2020 0.99 1.32 3.46 0.96 3.15 1.16
May 2022 2.10 0.21 4.48 -0.06 4.89 -0.58

SHALLOW WELL ID:

RRLF-MWO0036

RRLF-MWO0037

RRLF-MWO0038S

Screen Interval (ft bls): 0.5-105 0.5-105 1-11
TOC Elevation (ft NAVD88): 4.75 4.85 4.67
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
May 2014 6.52 -1.77 6.54 -1.69 6.67 -2.00
November 2016 4.35 0.40 4.42 0.43 4.42 0.25
March 2018 4.66 0.09 4.79 0.06 4.84 -0.17
November 2020 3.72 1.03 3.78 1.07 3.99 0.68
May 2022 5.30 -0.55 5.12 -0.27 5.00 -0.33

SHALLOW WELL ID:

RRLF-MWO0039S

Screen Interval (ft bls): 1-11
TOC Elevation (ft NAVD88): 4.69
Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVDS88)
May 2014 6.72 -2.03
November 2016 4.17 0.52
March 2018 4.90 -0.21
November 2020 3.91 0.78
May 2022 4.92 -0.23

INTERMEDIATE WELL ID:

RRLF-MWO0015

RRLF-MW0029

RRLF-MW0031

Screen Interval (ft bls): 19.5-245 25-30 25-30
TOC Elevation (ft NAVD88): 2.81 4.45 4.27
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
May 2014 4.43 -1.62 6.16 -1.71 6.00 -1.73
November 2016 1.30 1.51 3.63 0.82 4.82 -0.55
March 2018 2.67 0.14 4.52 -0.07 4.33 -0.06
November 2020 Not Measured 3.46 0.99 3.18 1.09
May 2022 Not Measured 4.40 0.05 452 -0.25
INTERMEDIATE WELL ID: RRLF-MWO0033 RRLF-MWO0038I RRLF-MWO0039I
Screen Interval (ft bls): 25-30 22-27 22 -27
TOC Elevation (ft NAVD88): 4.30 5.07 4.61
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
May 2014 6.10 -1.80 7.04 -1.97 6.65 -2.04
November 2016 3.96 0.34 4.79 0.28 4.32 0.29
March 2018 3.36 0.94 5.24 -0.17 4.81 -0.20
November 2020 3.20 1.10 4.33 0.74 3.87 0.74
May 2022 4.81 -0.51 5.34 -0.27 4.80 -0.19

INTERMEDIATE WELL ID:

RRLF-MWO0040I

RRLF-MW00421

Screen Interval (ft bls): 22-27 22-27
TOC Elevation (ft NAVD88): 4.61 3.99
Depth to Water | Water Elevation Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVDS88) (ft BTOC) (ft NAVDS88)
May 2014 6.65 -2.04 6.15 -2.16
November 2016 4.54 0.07 4.06 -0.07
March 2018 4.84 -0.23 4.58 -0.59
November 2020 3.86 0.75 3.07 0.92

May 2022 5.30 -0.69 5.03 -1.04
Notes:

bls = below land surface
BTOC = below top of casing
ft = feet

MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

RRLF = Ransom Road Landfill
TOC = top of casing
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Table 2-2

Ransom Road Landfill - Long Term Monitoring (LTM)

Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)

Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (ug/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)

RRLF-MWO0033 2/1/1995 25-30 12
7/1/1995 25-30 14
3/12/2001 25-30 18.9
1/3/2002 25-30 12
7/12/2002 25-30 11.7

12/11/2002 25-30 10.6
4/7/2004 25-30 12
10/26/2004 25-30 7.8
6/6/2005 25-30 2.3
11/15/2005 25-30 0.43U
5/25/2006 25-30 1.7
11/9/2006 25-30 14
5/8/2007 25-30 11
11/5/2007 25-30 6.4
5/5/2008 25-30 10
11/5/2008 25-30 10
5/13/2009 25-30 0.25U
11/11/2009 25-30 8.7
5/20/2010 25-30 11
5/5/2011 25-30 6.91
11/30/2012 25-30 7.4
5/16/2014 25-30 3.6
11/18/2016 25-30 6.3
3/23/2018 25-30 5.3
11/20/2020 25-30 0.80 1
5/10/2022 25-30 8.9

RRLF-MW0038I 9/8/2003 22-27 32

4/7/2004 22-27 38
10/26/2004 22-27 27
11/10/2006 22-27 80
11/5/2007 22 -27 67
11/11/2009 22-27 43
5/20/2010 22-27 27

5/5/2011 22 -27 2.85
11/30/2012 22-27 2.0
5/16/2014 22 -27 0.71U
11/18/2016 22-27 1.8
3/23/2018 22-27 1.8
11/20/2020 22-27 11.8
5/10/2022 22-27 7.7

RRLF-MW00391 9/8/2003 22-27 0.14U
5/10/2022 22-27 0.71 U

Page 1 of 2




Table 2-2

Ransom Road Landfill - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE

FDEP GCTLs (ug/L) 1

FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)
RRLF-MW0040I 9/8/2003 22-27 13
4/7/2004 22-27 15
10/26/2004 22-27 10
11/10/2006 22-27 1.0
11/5/2007 22 -27 7.4
11/11/2009 22-27 5.6
5/20/2010 22-27 6.8
5/5/2011 22 -27 4.24
11/30/2012 22-27 3.9
5/16/2014 22-27 1.0
11/18/2016 22-27 6.2
3/23/2018 22-27 0.71U

11/20/2020 22-27 2.9
5/10/2022 22-27 3.4

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

RRLF = Ransom Road Landfill

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

I = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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Table 2-3
Ransom Road Landfill - Long Term Monitoring (LTM)
DPT Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (ug/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location 1D Sample Date (ft bls)
RRLF-DPT0020 1/11/2023 6-10 0.71U
1/11/2023 16 - 20 0.71U
1/11/2023 26 - 30 0.71U
1/12/2023 36 - 40 0.71U
1/12/2023 46 - 50 0.71U
RRLF-DPT0021 1/11/2023 6-10 0.811
1/11/2023 16 - 20 0.71U
1/11/2023 26 - 30 0.71U
1/11/2023 36 - 40 0.71U
1/11/2023 46 - 50 0.71U
RRLF-DPT0022 1/12/2023 6-10 14
1/12/2023 16 - 20 13
1/12/2023 26 - 30 8.6
1/12/2023 36 - 40 0.71U
1/12/2023 46 - 50 0.71U
RRLF-DPT0023 3/28/2023 6-10 8.2
3/28/2023 16 - 20 5.8
3/28/2023 26 - 30 6.7
3/28/2023 36 - 40 0.71U
3/28/2023 46 - 50 0.71U
RRLF-DPT0024 3/28/2023 6-10 0.71U
3/28/2023 16 - 20 2.3
3/28/2023 26 - 30 0.71U
3/28/2023 36 - 40 0.71U
3/28/2023 46 - 50 0.71U

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

RRLF = Ransom Road Landfill

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

| = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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Location ID RRLF-MW0033 RRLF-MW0033
Date 11/30/2012 05/16/2014 11/18/2016 03/23/2018
Screen Interval 25.0 - 30.0 25.0 - 30.0 25.0 - 30.0 25.0 - 30.0

Sample Type NM NM NM NM

RRLF-MWO0033 RRLF-MW0033

RRLF-MW0033
11/20/2020
25.0 - 30.0

RRLF-MW0033
05/10/2022
25.0 - 30.0
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Location ID RRLF-MW0040I RRLF-MW00401I
Date 11/30/2012 05/16/2014 11/18/2016 03/23/2018
Screen Interval 22.0 - 27.0 22.0 - 27.0 22.0 - 27.0 22.0 - 27.0

Sample Type NM NM NM NM
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a

Legend
-.- Intermediate LTM Well, Sample Results Exceed GCTL
-e— Intermediate LTM Well, Sample Results Below GCTL
O  Non-LTM, No Sample Results
Intermediate Groundwater Elevation Contours - May 2022

— Direction of Groundwater Flow

D Approximate Extent of Vinyl Chloride Greater Than GCTLs from
Monitoring Well Sampling (Dashed Where Inferred)

[/

Notes:

LTM = Long Term Monitoring
MW = Monitoring Well

NM = Normal Sample
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»
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RRLF-MW00381I

Date 11/30/2012

Screen Interval 22.0 - 27.0
Sample Type NM

Location ID

RRLF-MW0038T | RRLF-MWO0038I | RRLF-MW0038T
05/16/2014 11/18/2016 03/23/2018 11/20/2020
22.0 - 27.0 22.0 - 27.0 22.0 - 27.0 22.0 - 27.0

NM NM NM NM

RRLF-MW0038I | RRLE-MW0038I
05/10/2022

22.0 - 27.0

Analyte

VINYL CHLORIDE

RRLF-MW0039I

Location ID
Date

Screen Interval
Sample Type

RRLF-MW0039T
05/10/2022
22.0 - 27.0

NM

Analyte

VINYL CHLORIDE

SWMU = Solid Waste Management Unit

All results and screening criteria presented in pg/L.

| = Result is greater than or equal to the Method Detection Limit (MDL) but less than the
Practical Quantitation limit (PQL).

U = Result was below the MDL.

FDEP GCTLs = Florida Department of Environmental Protection Groundwater
Cleanup Target Levels, Chapter 62-777, F.A.C.

9. Bolded results indicate the presence of an analyte at the specified concentration.
10. Blue font indicates an exceedance of FDEP GCTLs.

11. Aerial Source: ESRI 2018.

12. Depth of monitoring well screen interval is presented in feet below land surface.
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'00 Analyte
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Proposed Monitoring " ‘ - VINYL CHLORIDE
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Location ID RRLF-DPT0022 RRLF-DPT0022 RRLF-DPT0022
4 A
L/ RRLF= D) Date 01/12/2023 01/12/2023 01/12/2023 01/12/2023 01/12/2023
Depth Interval (ft) 6 - 10 16 - 20 26 - 30 36 - 40 46 - 50
Sample Type NM NM

Analyte

Location ID RRLF-DPT0023 RRLF-DPT0023 RRLF-DPT0023 RRLF-DPT0023 RRLF-DPT0023
Date 03/28/2023 03/28/2023 03/28/2023 03/28/2023 03/28/2023
Depth Interval (ft) 6 - 10 16 - 20 26 - 30 36 - 40 46 - 50
Sample Type NM ‘ NM ‘ NM ‘ NM ‘ NM ‘

Analyte

VINYL CHLORIDE

grams_RRLF.mxd
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Location ID RRLF-DPT0024 RRLF-DPT0024 RRLF-DPT0024 RRLF-DPT0024 RRLF-DPT0024
Date 03/28/2023 03/28/2023 03/28/2023 03/28/2023 03/28/2023
Depth Interval (ft) 6 - 10 16 - 20 26 - 30 36 - 40 46 - 50
Sample Type NM ‘ NM ‘ NM ‘ NM ‘ NM ‘

Analyte

VINYL CHLORIDE 0.71 U 2.3 0.71 U 0.71 U 0.71 U

2_Spider_Diagrams\|

Notes:
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egend 1. DPT = Direct Push Technology 0 N

: 0 100 20
-‘- DPT Location, Sample Results Below GCTL . LTM = Long Term Monitoring VINYL CHLORIDE E Feet

-EE- DPT Location, Sample Results Exceed GCTL . MW = Monitoring Well
-@- Intermediate, LTM Well, Sample Result Exceeds GCTL . NM = Normal Sample

-@- Intermediate, LTM Well, Sample Results Below GCTL . SWMU = Solid WaSte_ Mangggment Unit _
© Non-LTM Well, No Sample Results . All results and screening criteria presented in pg/L.

| = Result is greater than or equal to the Method Detection Limit (MDL)
but less than the Practical Quantitation Limit (PQL). |_=|GURE 2"_‘
U = Result was below the MDL. DPT Sampling Analytical Results
FDEP GCTLs = Florida Department of Environmental Protection Groundwater
Cleanup Target Levels, Chapter 62-777, F.A.C.
. Bolded results indicate the presence of an analyte at the specified concentration. 2023 - Industrial Area Long Term Monitoring
. Blue font indicates an exceedance of FDEP GCTLs. Ransom Road Landfill (RRLF)
. Aerial Source: FDOT 2018. SWMU 003

. Depth is presented in feet below land surface. .
. Depth of screen interval is presented in feet below land surface. NASA Kennedy Space Center, Florida
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Intermediate Groundwater Elevation Contours - May 2022
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3. ORSINO STORAGE YARD

This section provides a summary of the ORSY site (SWMU 004). Refer to Figure 3 for a site
map.

3.1 SITE DESCRIPTION AND HISTORY

ORSY is located to the southeast of the C Avenue and 5" Street Southeast intersection. A power
substation borders ORSY to the west. The storage yard has been utilized since 1966 as a staging
area for electrical equipment, consisting of wooden electric poles, transformers containing
polychlorinated biphenyls (PCBs), electrical cables, control panels, and oil-based switches. The
site is predominantly gravel-paved with several sheds situated on concrete pads along the
western side of the site (NASA 2005a).

Initial site investigations focused on PCBs, which led to soil interim measure (IM) activities
being conducted from 1986 through 1992 to remove soils with PCB concentrations exceeding
25 milligrams per kilogram (mg/kg), complying with the Toxic Substances Control Act. An RFI
(Geosyntec 2003b) and RFI Addendum (Geosyntec 2005a) were completed between 1998 and
2005 that identified VOCs, specifically VC and chlorobenzenes, at concentrations above their
respective GCTLs. A risk evaluation determined these VOCs may cause an unacceptable human
health risk if groundwater was to be used as a source of drinking water, specifically cancer and
non-cancer risks were attributed to VC and 1,2,4-trichlorobenzene (TCB). MNA of groundwater
was selected as the remediation strategy and ORSY was incorporated into the LTM program in
2005 at an annual sampling frequency.

VC concentrations have remained below the GCTL since 2006. Chlorobenzene,
1,3-dichlorobenzene (DCB), and 1,4-DCB concentrations have remained below their respective
GCTLs since 2007; however, 1,2,3-TCB and 1,2,4-TCB have persisted in site groundwater. In
2012, the ORSY LTM groundwater sampling interval was changed to a biennial frequency. In
order to obtain a second consecutive event below GCTLs, the sampling frequency was
accelerated in 2021 following a clean sample at ORSY-EXC-MWO00011 in November 2020.

A letter report detailing the ORSY site history and September 2021 sampling activities was
submitted to FDEP on July 10, 2023 and is included as Appendix H. Groundwater COC
concentrations have remained below GCTLs for two consecutive sampling events in November
2020 and September 2021. The letter report recommended that long-term groundwater
monitoring at ORSY should discontinue. The land use control (LUC) for soil will remain in
place at the site.
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4. BUILDING M7-0505 TREATMENT TANK AREA

This section provides a summary of the Building M7-0505 (M505) site (SWMU 039). Refer to
Figure 4 for a site map.

4.1 SITE DESCRIPTION AND HISTORY

The M505 site is comprised of a waste treatment tank area, grease interceptor tank area, effluent
drain lines, and an adjacent north-south trending swale. The Payload Support Building, M505,
was constructed in 1964 and is located northeast of the intersection of Third Street and D
Avenue. Historically, material fabrication, testing, and metal corrosion prevention treatment
activities have been performed at the site. A waste treatment tank and grease interceptor tank,
located beneath the parking lot, were operated until their removal in September 1991. The waste
treatment tank was constructed of concrete and was used to buffer the pH of waste solutions
generated in the metal treatment laboratory. The waste treatment tank discharged effluent to the
west via underground metal piping into a north-south trending swale located southeast of the
payload maintenance facility. The metal treatment laboratory floor drain and the drainage swale
effluent pipe were plugged in 1986, ceasing further discharges. Concurrent with the operation of
the waste treatment tank, the grease interceptor tank received M505’s paint shop wastewater.
Effluent from the grease interceptor tank also ultimately drained to the west and into the north-
south oriented drainage swale.

Prior to the treatment tank removal in 1991, groundwater and soil investigations began in 1990.
The initial site investigations identified polynuclear aromatic hydrocarbon (PAH)-contaminated
soils along the north-south swale. A soil IM was completed in 1998 to remove soil with PAH
exceedances.

An RFI performed in 1999 at the M505 treatment tank area identified chlorinated volatile
organic compound (CVOC) impacted groundwater (HSW Engineering [HSW] 1999). A
Corrective Measures Study (CMS) in 2000 selected an air sparge (AS)/soil vapor extraction
(SVE) system to remediate CVOC concentrations in groundwater to less than half of the NADC
for each COC (HSW 2000). NASA installed a pilot-scale AS/SVE system in May 2002, which
began operation in June 2002. Additional AS and SVE wells were installed following the March
2004 Statement of Basis (HSW 2004). The pilot scale AS/SVE system continued operation
through September 2008, when the SVE portion of the system ceased operation based on limited
effectiveness.

Additional groundwater sampling was performed in 2010, which delineated the CVOC:s laterally
and vertically (Levine Fricke Recon, Inc. [LFR] 2010a). The investigation found no
trichloroethene (TCE) concentrations in groundwater exceeding the NADC. Additionally, it
concluded that the 2002 pilot-scale AS system had limited effectiveness, which resulted in its
shut down in November 2010.
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Remedial alternatives were evaluated in 2011, which resulted in the construction of an expanded,
larger scale AS/SVE groundwater treatment system to address CVOCs exceeding NADCs (LFR
2011). The larger AS/SVE system was constructed from November 2011 to January 2012 and
included 24 monitoring wells to monitor system performance. These monitoring wells were
sampled quarterly with the initial sampling event occurring in January 2012. Following the first
four quarters of groundwater sampling (between January 2012 and January 2013), the results
indicated the AS/SVE system was performing effectively. The AS/SVE system was expanded
from September through December 2013 to include monitoring wells in the north-south drainage
swale and on the western edge of the groundwater plume (KSCRT, May 2013).

Based on the results of the second year of quarterly groundwater monitoring (performed from
February 2013 through March 2014), the AS/SVE system continued operation to lower TCE
concentrations below the GCTL of 3 pug/L (KSCRT, August 2014). The following year, the
AS/SVE system achieved its CVOC reduction goal and the system was deactivated (KSCRT,
December 2015). Semi-annual sampling of 14 monitoring wells was initiated in 2016 (Jacobs-
CORE 2017a). The semi-annual sampling events were conducted in November 2016 and May
2017. Based on semi-annual monitoring results, an annual LTM sampling frequency alternating
between wet and dry seasons was adopted in 2017. A biennial sampling schedule with
alternating seasons was adopted in 2020.

A historical review was completed in January 2023 to provide cross-section analytical figures
bisecting the site north to south and west to east. The figures provided in Appendix | were
generated during an engineering evaluation to determine the horizontal and vertical delineation at
the site (Arcadis U.S., Inc. [ARCADIS] 2010). Monitoring wells were installed at select DPT
locations to continue monitoring VOC concentrations along the plume axis.

4.2 FIELD ACTIVITIES

Field activities were performed at M505 in May 2022. Groundwater levels were measured at 35
monitoring wells, and samples from eight monitoring wells were collected. Monitoring wells
M505-MW0033 and M505-MW0049 were retained in the sampling schedule to verify horizontal
and vertical delineation. The following table shows the network of monitoring wells used for
groundwater level measurements and sampling at M505.

Well ID Screen Interval (ft bls) Analysis
M505-MWO0003S 4-14 WL Only
M505-MWO0007S 4-14 WL Only
M505-MW00071 25-35 WL Only
M505-MWO0008S 4-14 WL Only
M505-MWO0009S 5-15 WL Only
M505-MW0009I 23-28 WL Only
M505-MW0012I 23-28 WL Only
M505-MW0013 23-28 WL + select VOCs
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Well ID Screen Interval (ft bls) Analysis
M505-MW0014 4-14 WL Only
M505-MW0017 22.5-27.5 WL Only
M505-MW0020 33.5-38.5 WL Only
M505-MW0022 22.5-27.5 WL Only
M505-MW0024 32.5-37.5 WL Only
M505-MW0025 22.5-27.5 WL Only
M505-MW0026 32.5-37.5 WL Only
M505-MW0027 22.5-27.5 WL Only
M505-MW0028 22.5-27.5 WL Only
M505-MW0029 22.5-27.5 WL Only
M505-MWO0030 22.5-27.5 WL Only
M505-MW0031 22.5-27.5 WL Only
M505-MW0032 32.5-37.5 WL + select VOCs
M505-MWO0033 22.5-27.5 WL + select VOCs
M505-MWO0035 22.5-27.5 WL Only
M505-MWO0039 30-35 WL + select VOCs
M505-MW0042 32.5-37.5 WL Only
M505-MW0045 32-37 WL Only
M505-MW0046 5-15 WL Only
M505-MW0049 20-35 WL + select VOCs
M505-MWO0050 5-15 WL Only
M505-MW0051 22.5-27.5 WL + select VOCs
M505-MW0054 5-15 WL Only
M505-MWO0055 22.5-27.5 WL + select VOCs
M505-MWO0057 22.5-27.5 WL Only
M505-MWO0058 5-15 WL Only
M505-MWO0059 22.5-27.5 WL + select VOCs

ID = identification
MW = monitoring well

Select VOCs = TCE, cis-1,2-dichloroethene (cis-1,2-DCE), and VC analysis by Method 8260

WL = water level measurement

Groundwater samples collected from M505 during the 2022 sampling event were analyzed for
select VOCs by Method 8260. Below are the respective GCTLs and NADCs for the COCs

present at M505.

coc GCTL (ug/L) NADC (ug/L)
TCE 3 300
cis-1,2-DCE 70 700
VC 1 100

4.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the 2022 biennial sampling event were used to calculate
groundwater elevations presented in Table 4-1. The 2022 shallow aquifer zone (4 ft bls to 15 ft
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bls) groundwater flow directions indicate a mound around M505-MWO0007S, which divided
groundwater flow direction between northwest and southeast. At approximately 300 linear feet
south of the former source area, the shallow groundwater flow direction was to the southwest.
The 2022 intermediate aquifer zone (20 ft bls to 38.5 ft bls) groundwater flow changes from
south, near M505-MWO0013, to south-southwest, near M505-MW0025, with a mound around
M505-MW0049. The historical shallow and intermediate groundwater flow at M505 is
predominantly to the southwest. The May 2022 groundwater flows are depicted on Figure 4-1
and Figure 4-2.

4.4 ANALYTICAL RESULTS

Eight monitoring wells were sampled for select VOCs in May 2022. TCE and cis-1,2-
dichloroethene (cis-1,2-DCE) concentrations did not exceed GCTLs in 2022. VC was detected at
concentrations above the GCTL in monitoring wells M505-MW0013 (2.1 ug/L), M505-
MWO0032 (4.7 pg/L), and M505-MWO0055 (9.3 ug/L). Recent and historical analytical results are
summarized in Table 4-2. Analytical results are depicted on Figure 4-3.

4.5 TREND ANALYSIS

The following trend charts present the current and historical concentrations for TCE, cis-1,2-
DCE, and VC since the AS system shutdown in September 2015. These COCs generally show a
rebound in concentration after the AS system shutdown followed by decreasing trends.

TCE was not detected during the November 2016 sampling event following the AS shutdown.
The monitoring wells have shown an overall slight decrease in TCE concentrations since 2017.

Trichloroethene Trends at M505
100 ———— —e&— M505-MW0013
o ?é;fsrirgé?gzgi?pleted' M505-MW0032
—o— M505-MW0033
M505-MW0039
M505-MW0049
—o— M505-MW0051
M505-MWO0055
—&— M505-MW0059

i - == GCTL

10 -

Concentration (ug/L)

0.1

2015 2016 2017 2018 2019 2020 2021 2022 2023 GCTL=3mg/L
Sample Date NADC = 300 pg/L

Except for the slight increase at M505-MWO0055, the monitoring wells have shown an overall
decrease in cis-1,2-DCE concentrations since 2017.
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cis-1,2-Dichloroethene Trends at M505

Air Sparging Completed,
September 2015

gloo — O ———n ————— —&—M505-MW0033
=4 —&— M505-MW0039
s ]
E 10 - M505-MW0049
|5 ] —@— M505-MW0051
(&)
5 1. M505-MWO0055

] —&— M505-MW0059

0.1 : T T T T T T T 1 - T GCTL
2015 2016 2017 2018 2019 2020 2021 2022 2023  GCTL=70 pg/L
Sample Date NADC = 700 ug/L

—@&— M505-MW0013
M505-MWQ0032

The monitoring wells have shown a stable or slight decrease in VC concentrations since 2018,

except for M505-MWO0055, which has increased since 2019.

Vinyl Chloride Trends at M505
100 - —@— M505-MW0013
3 , Air Sparging Completed,
1 September 2015 M505-MW0032
a @ M505-MW0033
2 10 ; —0— M505-MW0039
c 3
2 M505-MW0049
4+
= —@— M505-MW0051
g 1: ! M505-MW0055
o ] 1
© ! —8— M505-MW0059
| : - = GCTL
0.1 1 T T T T T T T 1
2015 2016 2017 2018 2019 2020 2021 2022 2023 GCTL=1ug/L
Sample Date NADC = 100 pg/L

4.6 CONCLUSION AND RECOMMENDATION

COC concentrations at M505 exceeded GCTLs in three of the eight monitoring wells sampled in
May 2022. There have been no analyte detections exceeding NADCs since the AS system
shutdown in 2015, and the overall COC concentrations in the monitoring well network continue
to show a decreasing or stable trend except for a small increase in (cis-1,2-DCE and VC at
M505-MWO0055.
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Downgradient monitoring well M505-MW0029 is recommended to be added to the sampling
network because of the recent increases in COC concentrations at monitoring well M505-
MWO0055. Groundwater levels are recommended to be measured at 35 monitoring wells and
samples collected from nine monitoring wells on a biennial frequency. The following table
shows the recommended network of monitoring wells for groundwater level measurements and
groundwater sampling for the next sampling event at M505 scheduled for November 2024.

Well ID Screen Interval (ft bls) Analysis
M505-MWO0003S 4-14 WL Only
M505-MWO0007S 4-14 WL Only
M505-MW00071 25-35 WL Only
M505-MWO0008S 4-14 WL Only
M505-MWO0009S 5-15 WL Only
M505-MW0009I 23-28 WL Only
M505-MW0012I 23-28 WL Only
M505-MW0013 23-28 WL + Select VOCs
M505-MW0014 4-14 WL Only
M505-MW0017 22.5-27.5 WL Only
M505-MW0020 33.5-38.5 WL Only
M505-MW0022 22.5-27.5 WL Only
M505-MW0024 32.5-37.5 WL Only
M505-MWO0025 22.5-27.5 WL Only
M505-MW0026 32.5-37.5 WL Only
M505-MW0027 22.5-27.5 WL Only
M505-MW0028 22.5-27.5 WL Only
M505-MW0029 22.5-27.5 WL + Select VOCs
M505-MW0030 22.5-27.5 WL Only
M505-MW0031 22.5-27.5 WL Only
M505-MW0032 32.5-37.5 WL + Select VOCs
M505-MWO0033 22.5-27.5 WL + Select VOCs
M505-MWO0035 22.5-27.5 WL Only
M505-MWO0039 30-35 WL + Select VOCs
M505-MW0042 32.5-37.5 WL Only
M505-MW0045 32-37 WL Only
M505-MW0046 5-15 WL Only
M505-MW0049 20-35 WL + Select VOCs
M505-MWO0050 5-15 WL Only
M505-MW0051 22.5-27.5 WL + Select VOCs
M505-MWO0054 5-15 WL Only
M505-MWO0055 22.5-27.5 WL + Select VOCs
M505-MW0057 22.5-27.5 WL Only
M505-MWO0058 5-15 WL Only
M505-MWO0059 22.5-27.5 WL + Select VOCs

ID = identification

MW = monitoring well

Select VOCs = TCE, cis-1,2-DCE, and VC analysis by Method 8260
WL = water level measurement



Table 4-1

Building M7-0505 Treatment Tank Area - Long Term Monitoring (LTM)

Monitoring Well Groundwater Elevations

SHALLOW WELL ID:

M505-MW0003S

M505-MWO0007S

M505-MWO0008S

Screen Interval (ft bls): 4-14 4-14 4-14
TOC Elevation (ft NAVD88): 9.64 9.15 9.11
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 Not Measured 5.99 3.16 Not Measured
May 2017 7.98 | 1.66 7.30 1.85 7.65 1.46
March 2018 Not Measured 5.70 3.45 6.72 2.39
September 2018 6.66 2.98 6.04 3.11 6.58 2.53
August 2019 5.54 4.10 4,78 4.37 5.38 3.73
November 2020 5.75 3.89 4.28 4.87 5.38 3.73
May 2022 6.56 3.08 5.90 3.25 6.38 2.73

SHALLOW WELL ID:

M505-MWO0009S

M505-MW0014

M505-MW0046

Screen Interval (ft bls): 5-15 4-14 5-15
TOC Elevation (ft NAVD88): 9.37 9.21 9.03
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 Not Measured 6.94 2.27 6.51 2.52
May 2017 Not Measured 8.38 0.83 7.86 1.17
March 2018 6.96 2.41 6.84 2.37 6.72 2.31
September 2018 7.10 2.27 7.30 1.91 6.83 2.20
August 2019 5.78 3.59 5.85 3.36 5.49 3.54
November 2020 5.59 3.78 5.45 3.76 5.30 3.73
May 2022 6.80 2.57 6.97 2.24 6.48 2.55

SHALLOW WELL ID:

M505-MWO0050

M505-MW0054

M505-MW0058

Screen Interval (ft bls): 5-15 5-15 5-15
TOC Elevation (ft NAVD88): 10.85 10.03 7.10
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 8.64 2.21 8.21 1.82 3.88 3.22
May 2017 10.04 0.81 9.71 0.32 4.86 2.24
March 2018 8.54 2.31 8.02 2.01 3.94 3.16
September 2018 8.99 1.86 8.53 1.50 4.00 3.10
August 2019 7.58 3.27 5.92 4.11 2.65 4.45
November 2020 7.31 3.54 7.18 2.85 2.26 4.84
May 2022 8.70 2.15 8.30 1.73 3.61 3.49

INTERMEDIATE WELL ID:

M505-MWO0007I

M505-MWO0009I

M505-MW0012I

Screen Interval (ft bls): 25-35 23-28 23-28
TOC Elevation (ft NAVD88): 9.19 9.35 8.89
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 Not Measured 6.87 2.48 Not Measured

May 2017 Not Measured 8.26 1.09 Not Measured

March 2018 6.80 2.39 6.99 2.36 6.53 2.36
September 2018 6.85 2.34 7.15 2.20 6.52 2.37
August 2019 5.58 3.61 5.82 3.53 5.22 3.67
November 2020 5.42 3.77 5.62 3.73 5.13 3.76
May 2022 6.59 2.60 6.84 2.51 6.25 2.64

INTERMEDIATE WELL ID:

M505-MW0013

M505-MW0017

M505-MW0020

Screen Interval (ft bls): 23-28 22.5-215 33.5-385
TOC Elevation (ft NAVD88): 10.20 9.30 9.07
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 6.85 3.35 6.95 2.35 6.89 2.18
May 2017 8.16 2.04 8.34 0.96 8.02 1.05
March 2018 7.02 3.18 6.99 2.31 6.74 2.33
September 2018 7.09 3.11 7.23 2.07 6.98 2.09
August 2019 5.83 4.37 5.80 3.50 5.54 3.53
November 2020 5.72 4.48 5.69 3.61 5.31 3.76
May 2022 6.82 3.38 6.96 2.34 6.58 2.49
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Building M7-0505 Treatment Tank Area - Long Term Monitoring (LTM)

Table 4-1

Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID: M505-MW0022 M505-MW0024 M505-MW0025
Screen Interval (ft bls): 22.5-215 325-375 225-275
TOC Elevation (ft NAVD88): 9.45 8.72 10.70
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 7.08 2.37 5.79 2.93 8.46 2.24
May 2017 8.49 0.96 7.23 1.49 9.86 0.84
March 2018 7.11 2.34 6.35 2.37 5.41 5.29
September 2018 7.32 2.13 6.68 2.04 8.81 1.89
August 2019 5.97 3.48 5.50 3.22 7.55 3.15
November 2020 5.70 3.75 5.20 3.52 7.17 3.53
May 2022 6.98 2.47 6.41 2.31 8.52 2.18
INTERMEDIATE WELL ID: M505-MW0026 M505-MW0027 M505-MW0028
Screen Interval (ft bls): 325-375 22.5-2715 225-275
TOC Elevation (ft NAVD88): 10.71 9.70 5.66
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 8.48 2.23 7.30 2.40 3.46 2.20
May 2017 9.84 0.87 8.73 0.97 4.93 0.73
March 2018 8.42 2.29 7.39 2.31 3.39 2.27
September 2018 8.82 1.89 7.63 2.07 3.91 1.75
August 2019 7.52 3.19 6.23 3.47 2.50 3.16
November 2020 7.18 3.53 6.00 3.70 2.10 3.56
May 2022 8.51 2.20 7.27 2.43 3.49 2.17
INTERMEDIATE WELL ID: M505-MW0029 M505-MW0030 M505-MW0031
Screen Interval (ft bls): 225-2715 225-2715 225-275
TOC Elevation (ft NAVD88): 6.88 10.13 10.37
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 5.11 1.77 Not Measured 8.41 1.96
May 2017 6.42 0.46 Not Measured 9.65 0.72
March 2018 4.95 1.93 8.90 1.23 8.33 2.04
September 2018 5.54 1.34 8.40 1.73 8.08 2.29
August 2019 4.45 2.43 7.12 3.01 7.72 2.65
November 2020 4.07 2.81 6.71 3.42 7.73 2.64
May 2022 5.26 1.62 8.10 2.03 8.60 1.77
INTERMEDIATE WELL ID: M505-MW0032 M505-MW0033 M505-MW0035
Screen Interval (ft bls): 325-375 22.5-215 225-275
TOC Elevation (ft NAVD88): 10.82 10.67 6.85
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 8.68 2.14 8.57 2.10 4.61 2.24
May 2017 10.01 0.81 9.94 0.73 5.96 0.89
March 2018 5.57 5.25 8.43 2.24 4.58 2.27
September 2018 9.02 1.80 8.91 1.76 4.95 1.90
August 2019 8.35 2.47 7.70 2.97 3.74 3.11
November 2020 7.47 3.35 7.38 3.29 3.39 3.46
May 2022 8.78 2.04 8.70 1.97 4.69 2.16
INTERMEDIATE WELL ID: M505-MW0039 M505-MW0042 M505-MW0045
Screen Interval (ft bls): 30-35 325-375 32-37
TOC Elevation (ft NAVD88): 8.49 9.14 9.03
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 5.93 2.56 6.67 2.47 6.54 2.49
May 2017 7.24 1.25 8.04 1.10 7.86 1.17
March 2018 6.02 2.47 6.75 2.39 6.75 2.28
September 2018 6.15 2.34 6.96 2.18 6.95 2.08
August 2019 4.85 3.64 5.65 3.49 5.50 3.53
November 2020 4.71 3.78 5.51 3.63 5.26 3.77
May 2022 5.88 2.61 6.67 2.47 6.50 2.53
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Table 4-1

Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID: M505-MW0049 M505-MW0051 M505-MW0055
Screen Interval (ft bls): 20-35 22.5-2715 225-275
TOC Elevation (ft NAVD88): 11.03 9.63 9.60
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 8.85 2.18 7.59 2.04 Not Measured
May 2017 9.56 1.47 8.96 0.67 Not Measured
March 2018 8.06 2.97 7.46 2.17 7.45 2.15
September 2018 8.47 2.56 7.96 1.67 7.94 1.66
August 2019 7.22 3.81 6.88 2.75 7.50 2.10
November 2020 6.92 4.11 6.57 3.06 8.50 1.10
May 2022 8.20 2.83 7.77 1.86 7.72 1.88

INTERMEDIATE WELL ID: M505-MW0057 M505-MW0059

Screen Interval (ft bls): 22.5-215 225-275
TOC Elevation (ft NAVD88): 6.93 6.78
Depth to Water | Water Elevation | Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 4.69 2.24 4.60 2.18
May 2017 6.16 0.77 6.15 0.63
March 2018 4.66 2.27 4.57 2.21
September 2018 5.11 1.82 5.09 1.69
August 2019 3.72 3.21 3.70 3.08
November 2020 3.35 3.58 3.30 3.48
May 2022 4.73 2.20 4,74 2.04
Notes:

bls = below land surface
BTOC = below top of casing
ft = feet

M505 = Building M7-0505 Treatment Tank Area

MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

TOC = top of casing
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Table 4-2

M7-505 Treatment Tank Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte| TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)

M505-MW0013 | 11/29/2005 23-28 2.3 120 0.43U
9/19/2006 23-28 14 220 0.37U
5/22/2007 23-28 2.8 290 0.841
11/8/2007 23-28 1.01 130 0.12U
5/28/2008 23-28 8.2 110 0.25U
12/16/2008 23-28 3.3 76 0.25U
5/12/2009 23-28 0.451 68 0.25U
12/17/2009 23-28 0.15U 79 0.25U
5/25/2010 23-28 0.63U 79 052U
11/9/2010 23-28 0.16 U 58.1 0.22U
5/2/2011 23-28 26.7 126 0.36 U
11/14/2013 23-28 1.1 560 7.3
2/18/2014 23-28 0.36 U 13 0.36 U
5/29/2014 23-28 0.36 U 0811 0.36 U
8/14/2014 23-28 0.36 U 0.711 0.36 U
11/24/2014 23-28 45 2.3 0.36 U
2/24/2015 23-28 0.36 U 0.681 0.36 U
5/19/2015 23-28 0.36 U 0.36 U 0.36 U
9/28/2015 23-28 20 6.3 0.36 U
11/21/2016 23-28 0.87U 0.72U 06U
5/24/2017 23-28 17 190 0.20U
3/22/2018 23-28 1.1 120 0.921
9/27/2018 23-28 0.89U 93 1.6
8/22/2019 23-28 0.86 U 167 151
11/11/2020 23-28 0.35U 98.5 2.1
5/11/2022 23-28 0.89 U 37 2.1

M505-MW0020 5/23/2007 33.5-385 0.20U 3.0 0.12U
11/8/2007 335-385 0.20U 6.1 0.12U
5/27/2008 335-385 0.15U 1.8 0.25U
12/17/2008 335-385 0.15U 1.2 0.25U
5/13/2009 335-385 0.15U 14 0.25U
12/17/2009 335-385 0.15U 120 0.25U
5/26/2010 335-385 0.63U 300 052U
11/10/2010 335-385 0.16 U 433 0.22U
5/2/2011 335-385 0.36 U 402 0.36 U
11/10/2011 335-385 0.36 U 728 0.36 U
4/17/2012 335-385 0.36 U 73.9 0.36 U
7/24/2012 335-385 0.36 U 177 0.36 U
10/9/2012 335-385 0.36 U 117 0.36 U
1/9/2013 335-385 0.36 U 12 0.36 U
4/23/2013 335-385 0.36 U 9.4 0.36 U
11/13/2013 335-385 0.36 U 280 0.36 U
2/18/2014 335-385 0.36 U 8.5 0.36 U
5/28/2014 33.5-385 0.36 U 1.5 0.36 U
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Table 4-2

M7-505 Treatment Tank Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte| TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)
M505-MW0020 8/13/2014 33.5-385 0.36 U 4.8 0.36 U
(continued) 5/20/2015 33.5-385 0.36 U 160 0.42 1
9/29/2015 335-385 0.36 U 120 0.36 U
11/21/2016 335-385 029U 0.24 U 0.20U
5/23/2017 335-385 0.29U 130 0.20U
9/27/2018 335-385 0.89U 98 0.71U
8/22/2019 335-385 0.35U 34.8 041U
11/11/2020 33.5-385 0.35U 21.8 0.41U
M505-MW0028 | 12/16/2009 225-275 0.15U 1.0 27
5/26/2010 225-275 0.63U 0.76 1 42
11/9/2010 225-275 0.16 U 1.58 19.6
5/3/2011 225-275 0.36 U 1.24 28.3
1/7/2013 225-275 0.36 U 1.4 72
5/28/2014 225-275 0.36 U 1.8 87
5/20/2015 225-275 0.36 U 2.3 83
9/29/2015 225-275 0.36 U 3.3 50
11/21/2016 225-275 0.29U 1.6 8.6
5/24/2017 225-275 0.29U 1.8 0.20U
9/27/2018 225-275 0.89U 0.87 1 1.3
8/22/2019 225-275 0.35U 0.341 041U
11/11/2020 225-275 035U 0.28 U 0.41U
M505-MW0032 | 12/16/2009 325-375 0.15U 57 2.7
5/26/2010 325-375 0.63U 170 170
11/9/2010 325-375 0.16 U 343 156
5/3/2011 325-375 0.36 U 132 241
11/14/2011 325-375 0.36 U 320 123
4/17/2012 325-375 0.36 U 84.4 25.5
7/23/2012 325-375 0.36 U 109 16.4
10/9/2012 325-375 0.72U 184 30.9
1/8/2013 325-375 0.36 U 170 13
4/24/2013 325-375 0.36 U 1.8 0.47 1
11/12/2013 325-375 0.36 U 260 32
2/17/2014 325-375 0.36 U 190 25
5/28/2014 325-375 0.36 U 170 8.7
8/13/2014 325-375 0.36 U 67 55
11/24/2014 325-375 0.36 U 220 25
2/24/2015 325-375 0.36 U 190 29
5/19/2015 325-375 0.36 U 120 11
9/28/2015 325-375 0.36 U 220 35
11/21/2016 325-375 0.29U 55 24
5/23/2017 325-375 0.29U 84 23
9/26/2018 325-375 0.89U 23 11
8/22/2019 325-375 0.35U 62.1 10.7
11/11/2020 325-375 0.35U 85.5 9.7
5/11/2022 325-375 0.89 U 35 4.7
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Table 4-2

M7-505 Treatment Tank Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte| TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)

M505-MW0033 | 12/16/2009 225-275 0.57 1 700 130
5/26/2010 225-275 0.69 1 47 48
11/9/2010 225-275 0.16 U 76.3 67.3
5/3/2011 225-275 1.47 94.5 69.8

11/14/2011 225-275 2.23 97.4 39.9
4/17/2012 225-275 2.4 79.7 17.2
7/23/2012 225-275 3.5 116 23.2
10/9/2012 225-275 0.681 40.4 6.61
1/8/2013 225-275 1.6 34 7.5

4/24/2013 225-275 0.86 1 24 2.8
11/12/2013 225-275 0.56 1 8.6 15
2/17/2014 225-275 0.381 13 0.36 U
5/28/2014 225-275 1.3 42 2.8
8/13/2014 225-275 0811 26 0.851
11/24/2014 225-275 4.7 17 0.621
2/24/2015 225-275 0.86 1 46 4.2
5/19/2015 225-275 0.36 1 32 1.2
9/28/2015 225-275 0.97 1 55 11
11/21/2016 225-275 0.29U 110 11
5/23/2017 225-275 0.29U 63 3.8
9/26/2018 225-27.6 0.89U 48 15
8/22/2019 225-275 0.721 12.7 041U
11/11/2020 22.5-275 0.35U 5.1 041U
5/11/2022 22.5-275 0.89 U 6.1 0.71U

M505-MW0039 | 12/17/2009 30-35 21 130 0.47 1

5/25/2010 30-35 16 85 052U
11/10/2010 30-35 37.9 119 0.22U
5/4/2011 30-35 54.6 164 0571
1/7/2013 30-35 64 160 0.36 U
11/14/2013 30-35 45 110 0.36 U
2/18/2014 30-35 6.6 38 0.36 U
5/29/2014 30-35 3.2 21 0.36 U
8/14/2014 30-35 4.8 30 0.36 U
11/24/2014 30-35 6.5 20 0.36 U
2/24/2015 30-35 34 16 0.36 U
5/20/2015 30-35 6.1 6.5 0.36 U
9/28/2015 30-35 6.1 5.3 0.36 U
11/22/2016 30-35 029U 0.24 U 0.20U
5/24/2017 30-35 45 17 0.20U
3/22/2018 30-35 5.7 20 0.71U
9/25/2018 30-35 4.6 39 0.71U
8/22/2019 30-35 4.8 45.4 041U
11/11/2020 30-35 3.6 47.3 041U
5/11/2022 30-35 2.7 41 0.71U
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Table 4-2
M7-505 Treatment Tank Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte| TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)

M505-MW0049 1/9/2013 20-35 38 220 0.36 U
11/12/2013 20-35 15 120 0.36 U
2/19/2014 20-35 9.6 80 0.36 U
5/28/2014 20-35 11 240 0.391
8/13/2014 20-35 4.7 240 0401
11/25/2014 20-35 55 230 0401
2/24/2015 20-35 1.0 150 0.36 U
5/19/2015 20-35 0.611 79 0.36 U
9/29/2015 20-35 0.391 140 0.36 U
11/22/2016 20-35 0.29U 0.24 U 0.20U
5/23/2017 20-35 0.29U 62 0.20U
9/26/2018 20-35 0.89U 75 0.71U
8/22/2019 20-35 0.35U 64.2 0.41U
11/11/2020 20-35 0.35U 38.1 0.41U
5/11/2022 20-35 0.89 U 21 0.71U

M505-MW0051 | 11/15/2011 225-275 135 319 72.5
4/17/2012 225-275 16.3 129 34.7
7/23/2012 225-275 7.45 143 31.6
10/9/2012 225-275 10.2 110 30

1/8/2013 225-275 13 160 37
4/24/2013 225-275 11 170 45
11/12/2013 225-275 8.1 150 50
2/19/2014 225-275 9.2 64 29
5/28/2014 225-275 6.1 46 20
8/13/2014 225-275 7.1 47 24
11/24/2014 225-275 9.9 88 45
2/24/2015 225-275 3.8 46 19
5/19/2015 225-275 0.70 1 6.0 5.6
9/28/2015 225-275 2.2 25 8.3
11/22/2016 225-275 029U 0.24 U 0.20U
5/23/2017 225-275 3.2 73 14
9/26/2018 225-275 1.7 13 0.86 1
8/22/2019 225-275 1.5 6.2 0.41U
11/11/2020 225-275 0.96 1 9.0 0481
5/11/2022 225-275 0.89 U 6.3 0.71U

M505-MW0055 | 11/14/2011 225-275 0.36 U 1,130 39.1
4/17/2012 225-275 0.36 U 171 509
7/23/2012 225-275 0.36 U 137 336
10/9/2012 225-275 0.36 U 1.42 19.5

1/8/2013 225-275 0.36 U 0.901 6.3
4/24/2013 225-275 0.36 U 0.831 6.4
11/12/2013 225-275 0.36 U 0.36 U 2.0
2/19/2014 225-275 0.36 U 0.90 1 5.3
5/28/2014 225-275 0.36 U 1.0 3.0
8/13/2014 225-275 0.36 U 0.46 1 0.46 |
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Table 4-2

M7-505 Treatment Tank Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte| TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)
M505-MWO0055 | 11/24/2014 225-275 0.36 U 0.36 U 0411
(continued) 2/24/2015 225-275 0.36 U 0.36 U 0.36 U
5/19/2015 225-275 0.36 U 0.36 U 0.36 U
9/28/2015 225-275 0.36 U 0.36 U 0.36 U
9/26/2018 225-275 0.89U 16 3.1
8/22/2019 225-275 035U 0.28 U 041U
11/11/2020 225-275 0.87 1 33.1 3.3
5/11/2022 225-275 0.89 U 53 9.3
M505-MWO0057 1/7/2013 225-275 0.36 U 0.381 85
5/27/2014 225-275 0.36 U 0.36 U 65
5/20/2015 225-275 0.36 U 0.36 U 65
9/29/2015 225-275 0.36 U 0.36 U 58
11/21/2016 225-275 0.29U 0.24U 13
5/24/2017 225-275 029U 0.24 U 0.20U
9/27/2018 225-275 0.89U 053U 071U
8/22/2019 225-275 0.35U 0.28U 0411
11/11/2020 225-275 035U 0.28 U 0.41U
M505-MW0059 1/7/2013 225-275 0.36 U 0.36 U 2.4
5/27/2014 225-275 0.36 U 0.36 U 15
5/19/2015 225-275 0.36 U 0.36 U 22
9/29/2015 225-275 0.36 U 0.36 U 27
11/21/2016 225-275 0.29U 0.24U 6.4
5/24/2017 225-275 0.29U 0.24U 14
9/27/2018 225-275 0.89U 0.53U 12
8/22/2019 225-275 0.35U 0.28U 15
11/11/2020 225-275 035U 0.28 U 041U
5/11/2022 22.5-27.6 0.89U 053U 071U

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,

Table V (2005)

ft bls = feet below land surface
M505 = Building M7-0505 Treatment Tank Area
MW = monitoring well
Results and screening criteria presented in pug/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration
Red font indicates an exceedance of FDEP GCTLs
Highlighted cell indicates an exceedance of FDEP NADCs

I = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

U = Analyte not detected
The numeric value presented for non-detects is the sample-specific reporting detection limit
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Location ID M505-MW0013
Date 11/21/2016 05/24/2017 03/22/2018 09/27/2018 08/22/2019 11/11/2020 05/11/2022
Screen Interval 23.0 - 28.0 23.0 - 28.0 23.0 - 28.0 23.0 - 28.0 23.0 - 28.0 23.0 - 28.0 23.0 - 28.0
Sample Type NM NM NM NM NM NM NM
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Location ID M505-MW0039 M505-MW0039 M505-MW0039 M505-MW0039 M505-MW0039 M505-MW0039
Date 11/22/2016 05/24/2017 03/22/2018 09/25/2018 08/22/2019 11/11/2020
Screen Interval 30.0 - 35.0 30.0 - 35.0 30.0 - 35.0 30.0 - 35.0 30.0 - 35.0 30.0 - 35.0
Sample Type NM NM NM NM NM NM
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Location ID | M505-MW0033
Date 11/21/2016 05/23/2017 09/26/2018 08/22/2019 11/11/2020 05/11/2022 éa:b
Screen Interval 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5 i 4
Sample Type NM NM NM NM ' w,
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Location ID M505-MW0059 M505-MW0059 M505-MW0059 M505-MW0059 M505-MW0059 M505-MW0059
M505-MW0032 Date 11/21/2016 05/24/2017 09/27/2018 08/22/2019 11/11/2020 05/11/2022

Screen Interval 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5 22.5 - 27.5

Sample Type NM NM NM NM
M505-MW0029,

Location ID M505-MW0032
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S. HYPERGOL MAINTENANCE FACILITY HAZARDOUS WASTE SOUTH
STAGING AREA

This section provides a summary of the HMF South site (SWMU 070). Refer to Figure 5 for a
site map.

5.1 SITE DESCRIPTION AND HISTORY

The HMF South site is located between F Avenue Southeast and G Avenue East, on the south
side of 9™ Street Southeast. The HMF site contained several buildings, mostly constructed in the
early 1960s. Building M7-1410 and Pad M7-1460 were constructed in 1966. The Hazardous
Waste Staging Shelter M7-1411 was constructed in 1985. The HMF site included both East and
West hypergol storage buildings, a hazardous waste staging shelter, a hazardous waste staging
area (formerly a liquid oxygen fuel pad), a former liquid hydrogen fuel pad, a pair of leaching
ponds, and small equipment shelters.

The site was utilized to support the Apollo and space shuttle programs by conducting cryogenic
testing for the apollo space program and “hot-testing” of the solid rocket booster aft skirt.
Spanning from 1981 to 1998, the Hazardous Waste Staging Area M7-1361 was a RCRA-
permitted temporary storage and disposal facility. In accordance with RCRA requirements, the
staging area closed in 1988. Accordingly, a RCRA Facility Assessment was conducted in 1999
to evaluate potential sources of contamination at the site, which included confirmation sampling.
The results of these investigations identified concentrations of PCBs in surface soils exceeding
the FDEP industrial soil cleanup target level (SCTL), and both trichlorofluoromethane (TCFM)
and aluminum were detected at concentrations in groundwater exceeding their respective GCTLS
(Geosyntec 2002a).

An RFI was conducted from 1999 through 2002, which delineated two small areas with PCB
concentrations in soil exceeding the industrial SCTL (Geosyntec 2002a). Additionally,
concentrations of TCFM, TCE, cis-1,2-DCE, VC, and aluminum were found in groundwater
exceeding their respective GCTLSs to a depth of 55 ft bls. A CMS was completed and
recommended IM for site soil, which was performed in December 2003 with the removal 200
tons (4,700 cubic ft) of PCB-contaminated soil exceeding residential SCTLs. One location with
arsenic concentrations exceeding the SCTL was ruled out using the 95% upper confidence limit
(UCL). The study also evaluated groundwater remediation options (Geosyntec 2004a).

The HMF South site was mostly inactive during the early 2000s and was utilized for
miscellaneous equipment storage. Buildings M7-1410 and M7-1460 were demolished in late
2005. The 2004 Statement of Basis recommended MNA of groundwater for aluminum and VC,
and implementation of an AS treatment system to treat TCFM (NASA 2004b). The AS system
was constructed and began operation in September 2005. Based on groundwater analytical
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results, no further action (NFA) was approved for aluminum in September 2006 (Tetra Tech
2006).

Additional assessment activities were performed in October 2004, including the use of DPT,
which resulted in a recommendation to expand the AS system. This expansion was completed in
2007 (Tetra Tech 2007a). After several years of monitoring, NFA was approved for VC in
October 2010 (Tetra Tech 2010a).

In March 2013, the AS system was temporarily shut down, but after two quarterly monitoring
events (September and December 2013), the AS system was restarted for another 5 months
(February through July 2013). Quarterly groundwater monitoring was continued through
September 2015 and the 1A LTM program was added on a biennial LTM sampling frequency
that started in 2016. Shortly thereafter in November 2016, the Hazardous Waste Staging Area
M7-1361 and associated support structures at the site were demolished.

A historical review was completed in January 2023 to analyze past TCFM groundwater data at
the site. The monitoring well network was extensively sampled between 2005 and 2015. In 2016,
three monitoring wells (HMF-NLP-1W00041, HMF-MWO00051, and HMF-MWO00061) remained
in the sampling network as the site entered the LTM program, while the other monitoring wells
in the network had many consecutive events below GCTLs and ceased sampling. Monitoring
wells HMF-MWO00051 and HMF-MWO00061 were removed from the sampling network following
the 2016 and 2018 sampling events, respectively, due to continued analyses below GCTLs. A
historical data table, generated by Tetra Tech, for the 2016 Corrective Measures Implementation
10 year annual report is provided in Appendix J.

During the January 2023 historical review, two soil sample locations outside of the IM areas
were found to have had PCB concentrations exceeding the FDEP Residential SCTL (1.0 mg/kg
at M71361-SS2 and 0.67 mg/kg at M71410-SS2). A 95% UCL analysis was performed in March
2023. The 95% UCL calculated was 0.347 mg/kg, which is below the FDEP Residential SCTL
of 0.5 mg/kg. The 95% UCL analysis results are provided in Appendix K.

5.2 FIELD ACTIVITIES

LTM field activities were conducted at HMF South in September 2021. Groundwater levels were
obtained at six monitoring wells, and groundwater samples were collected from two monitoring
wells. Monitoring well HMF-MWO00071 was submerged during this sampling event, so the water
level was not gauged. Monitoring well HMF-MWO00061 was added back into the 2021 sampling
schedule for site closure purposes as a downgradient well, and was replaced with HMF-
MWOO0O06IR due to excessive silt buildup in the screen interval (Jacobs-CORE 2019a).
Monitoring well construction details are presented in the well installation report
(HydroGeoLogic 2021). The following table shows the network of wells used for groundwater
level measurements and sampling at HMF South.

5-2



Long-Term Groundwater Monitoring Report
Industrial Area

Revision: 0
October 2023
Well ID Screen Interval (ft bls) Analysis
HMFE-NLP-IW0001I 35-40 WL Only
HMFE-NLP-1W0002I 37-42 WL Only
HMFE-NLP-1W0003I 35.5-40.5 WL Only
HMFE-NLP-1W0004I 35-40 WL + TCFM
HMF-MWO0005I 35-40 WL Only
HMF-MWO0006IR 35-40 WL + TCFM
HMF-MWO00071 35-40 WL Only (submerged)

ID = identification

MW = monitoring well

TCFM = TCFM analysis by Method 8260
WL = water level measurement

The groundwater samples collected from HMF-NLP-IW00041 and HMF-MWOO0OGIR were
analyzed for TCFM by Method 8260. Below are the respective GCTL and NADC for the COC
present at HMF.

coc GCTL (ug/L) NADC (ug/L)
TCFM 2,100 21,000

A field survey was completed in November 2022, in accordance with recommendations from the
2021 1A LTM Advanced Data Package (ADP), using a transit level to establish updated TOC
elevations at HMF South. TOC and groundwater levels were measured at 10 intermediate
monitoring wells. HMF-MWOO0O06IR’s established TOC elevation, surveyed by a professional
surveyor, was used as the benchmark elevation to adjust the relative elevations captured in the
field to NAVDS88 elevations. The survey data is provided in Appendix L.

In addition to the seven monitoring wells within the LTM program listed in the table above, the
following table shows three supplementary wells included in the survey. A complete list of the
survey and groundwater level data collected in November 2022 is presented in Table 5-1.

Well ID Screen Interval (ft bls)
HMF-M71411-1W0001D 40-45
HMF-MWO0008lI 35-40
HMF-MWO0009I 35-40

5.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the September 2021 sampling event and November 2022
surveying event were used to calculate groundwater elevations presented in Table 5-2.
Groundwater elevations were calculated with the updated TOC data to determine the 2021 and
2022 groundwater contours and flow directions for the intermediate aquifer zone (35 ft bls to 45
ft bls) at HMF South, shown on Figure 5-1 and Figure 5-2. The groundwater flow directions
during the 2021 and 2022 events were both south to southeast; similar to the southeast flow
direction historically reported at the site.
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5.4 ANALYTICAL RESULTS

Groundwater samples were collected from monitoring wells HMF-NLP-I\W00041 and
HMF-MWOO0O06IR in September 2021 for TCFM analysis. Concentrations of TCFM were below
the GCTL at HMF-NLP-IW0004I (1,300 pg/L) and not detected at HMF-MWOO006IR. A
summary of recent and historical analytical results is presented in Table 5-3. Analytical results
are depicted on Figure 5-3.

9.5 TREND ANALYSIS

Concentrations of TCFM have continued to decline at HMF-NLP-1W00041 since 2015, and have
been below GCTLs since 2018. TCFM concentrations at HMF-MWOO0OG6IR continue to be non-
detect since 2015.

Trichloromethane Trends at HMF

10000
m -

1000 - E— )
E; 3
2 100 . —@— HMF-NLP-IW0004!
[ E
S ] HMF-MWO006I(R)
©
= 10 -
g : — —GCTL
5 1 4 S
(@] E
] GCTL = 2100 pg/L
0.1 : : : . . . NADC = 21000 pg/L

2015 2016 2017 2018 2019 2020 2021 2022
Sample Date

5.6 CONCLUSION AND RECOMMENDATION

The updated TOC elevations confirm a south to southeast groundwater flow direction, similar to
historical trends. TCFM concentrations at HMF South have shown a decreasing trend since
2015, and for the second consecutive sampling event, concentrations were below the GCTL in
September 2021. TCFM concentrations continue to be non-detect at the downgradient
monitoring well HMF-MWO0O0O06IR, and have historically been below GCTLs at the remaining
HMF South monitoring wells. Therefore, long-term groundwater monitoring at HMF South is
recommended to discontinue. The LUC for groundwater is recommended to be removed, and a

Site Rehabilitation Completion Report is recommended to be completed for NFA without
controls.

With FDEP agreement during the April 2023 KSCRT meeting (Appendix A), the HMF South

monitoring well network was abandoned in May 2023 (HydroGeoLogic 2023) to support
construction activities at the site.
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Table 5-1

Hypergol Maintenance Facility Hazardous Waste South Staging Area - Long Term Monitoring (LTM)
Top of Casing Elevation Survey - November 7, 2022

Screen Interval

Time

DTW

Relative

TOC Elevation

bl D (Ft bls) Time Opened| - ged | tBTOC) | Elevations (fty | (it NAVDSS) Notes
HMF-M71411-1W0001I 16 21 11:12 12:20 5.63 3.53 6.38 Reported TOC =7.71 no well cap or lid
HMF-M71411-1IW0001D 40 45 11:13 12:18 5.62 3.44 6.47 Reported TOC = 7.83 no well cap
HMF-NLP-IWO0001l 35 40 10:54 12:12 0.85 8.11 1.80 Reported TOC =1.90
HMF-NLP-1W0002I 37 42 10:48 12:15 4.09 4.71 5.20 Reported TOC =5.15 no manhole lid
HMF-NLP-1W0003I 35.5 40.5 10:49 12:14 2.99 5.88 4.03 Reported TOC = 4.18
HMF-NLP-IW0004I 35 40 10:30 11:45 3.64 5.19 4,72 Reported TOC = 1.87
HMF-MWO0005I 35 40 10:34 11:47 2.97 5.77 4.14 Reported TOC = 4.65
HMF-MWO0O006IR 35 40 10:44 12:07 4.60 4.33 5.58 Benchmark well
HMF-MWO00071 35 40 10:46 12:09 0.24 8.97 0.94 Reported TOC = 0.96 no well cap
HMF-MWO0008I 35 40 11:18 12:22 0.54 8.57 1.34
HMF-MWO0009I 35 40 10:43 12:05 1.78 6.97 2.94 no manhole lid
Notes:

bls = below land surface
BTOC = below top of casing
DTW = depth to water

ft = feet

HMF = Hypergol Maintenance Facility Hazardous Waste South Staging Area

HMF-MWOO006IR used as benchmark elevation due to being professionally surveyed in January 2022 by Kugelmann Land Surveying, Inc.

HMF South monitoring wells abandoned in 2023 in preparation for construction activities at the site.

IW = investigation well
MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

Reported TOC elevations obtained from KSC Remediation Information System.

TOC = top of casing

TOC elevation calculated using benchmark TOC elevation, benchmark relative elevation, and monitoring well relative elevation.

lofl




Table 5-2
Hypergol Maintenance Facility Hazardous Waste South Staging Area - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID:

HMF-M71411-IW0001D

HMF-NLP-1W0001I

HMF-NLP-1W0002I

Screen Interval (ft bls): 40 - 45 35-40 37-42
TOC Elevation (ft NAVD88): 6.47 1.80 5.20
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 Not Measured 1.27 0.53 4.53 0.67
March 2018 Not Measured 1.00 0.80 4.60 0.60
November 2020 Not Measured 0.00 1.80 3.30 1.90
September 2021 Not Measured 0.73 1.07 3.55 1.65
November 2022 5.62 | 0.85 0.85 0.95 4.09 1.11
INTERMEDIATE WELL ID: HMF-NLP-1W0003I HMF-NLP-1W0004I HMF-MWO0005!I
Screen Interval (ft bls): 35.5-40.5 35-40 35-40
TOC Elevation (ft NAVDS88): 4.03 472 4.14
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD8S8) (ft BTOC) (ft NAVD8S8)
November 2016 3.48 0.55 4.18 0.54 3.53 0.61
March 2018 3.60 0.43 4.35 0.37 3.42 0.72
November 2020 2.20 1.83 2.78 1.94 2.20 1.94
September 2021 5.10 -1.07 3.08 1.64 2.43 1.71
November 2022 2.99 1.04 3.64 1.08 2.97 1.17
INTERMEDIATE WELL ID: HMF-MWO0006IR HMF-MWO00071 HMF-MWO0008lI
Screen Interval (ft bls): 35-40 35-40 35-40
TOC Elevation (ft NAVD88): 5.58 0.94 1.34
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2016 - 0.25 0.69 Not Measured
March 2018 - 0.90 0.04 Not Measured
November 2020 Not Installed >TOC Not Measured Not Measured
September 2021 4.08 1.50 >TOC Not Measured Not Measured
November 2022 4.60 0.98 0.24 0.70 0.54 | 0.80
INTERMEDIATE WELL ID: HMF-MWO0009I
Screen Interval (ft bls): 35-40
TOC Elevation (ft NAVD88): 2.94
Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88)
November 2022 1.78 1.16
Notes:

bls = below land surface
BTOC = below top of casing
ft = feet

HMF = Hypergol Maintenance Facility Hazardous Waste South Staging Area

MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

TOC = top of casing
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Table 5-3
Hypergol Maintenance Facility Hazardous Waste South Staging Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte TRICHLOROFLUOROMETHANE
FDEP GCTLs (ug/L) 2,100
FDEP NADCs (ug/L) 21,000
Screened Interval
Location ID Sample Date (ft bls)
HMF-NLP-1WO00041 8/25/2004 35-40 360,000
9/8/2005 35-40 396,000
10/26/2005 35-40 23,500
12/1/2005 35-40 21,200
12/28/2005 35-40 54,700
1/25/2006 35-40 49,700
2/28/2006 35-40 9,230
3/28/2006 35-40 27,200
4/25/2006 35-40 34,800
5/25/2006 35-40 2,380
6/21/2006 35-40 17,000
7/26/2006 35-40 40,600
9/1/2006 35-40 6,370
9/28/2006 35-40 48,900
10/25/2006 35-40 25,700
11/29/2006 35-40 21,400
12/28/2006 35-40 12,500
1/31/2007 35-40 45,800
2/27/2007 35-40 65,300
3/29/2007 35-40 36,200
4/30/2007 35-40 8,180
5/31/2007 35-40 583
6/28/2007 35-40 19,500
7/31/2007 35-40 67,000
8/28/2007 35-40 13,000
9/26/2007 35-40 24,000
11/28/2007 35-40 4,590
1/31/2008 35-40 2,580
3/27/2008 35-40 5,220
5/28/2008 35-40 9,330
7/29/2008 35-40 953
9/25/2008 35-40 437
11/24/2008 35-40 183
1/30/2009 35-40 90.5
4/1/2009 35-40 4,470
5/26/2009 35-40 5,610
7/1/2009 35-40 352
7/29/2009 35-40 918
9/24/2009 35-40 22,800
10/27/2009 35-40 21,900
11/24/2009 35-40 7,240
12/29/2009 35-40 6,840
1/28/2010 35-40 90.7
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Table 5-3
Hypergol Maintenance Facility Hazardous Waste South Staging Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte TRICHLOROFLUOROMETHANE
FDEP GCTLs (ug/L) 2,100
FDEP NADCs (pg/L) 21,000
Screened Interval
Location ID Sample Date (ft bls)
HMF-NLP-1W0004I 212412010 35-40 529
(continued) 3/31/2010 35-40 107
5/27/2010 35-40 507
7/27/2010 35-40 3,350
8/31/2010 35-40 3,100
9/23/2010 35-40 3,670
12/29/2010 35-40 2,750
3/24/2011 35-40 1,190
6/22/2011 35-40 2,940
9/15/2011 35-40 7,210
12/16/2011 35-40 9,660
3/29/2012 35-40 723
6/21/2012 35-40 9,250
11/20/2012 35-40 166
12/27/2012 35-40 76.4
3/27/2013 35-40 272
6/27/2013 35-40 1,480
9/26/2013 35-40 6,730
12/19/2013 35-40 10,300
2/13/2014 35-40 14,600
3/27/2014 35-40 26.0
7/10/2014 35-40 123
9/23/2014 35-40 3,370
12/23/2014 35-40 75.1
3/31/2015 35-40 3,910
6/25/2015 35-40 4,670
9/23/2015 35-40 5,410
11/18/2016 35-40 2,400
3/22/2018 35-40 2,200
11/10/2020 35-40 1,590
12/4/2020 35-40 1,470
9/22/2021 35-40 1,300
HMF-MWO0006I 9/8/2005 35-40 2U
10/26/2005 35-40 41.7
12/1/2005 35-40 3.4
12/28/2005 35-40 15.1
1/25/2006 35-40 175
2/28/2006 35-40 9.8
3/28/2006 35-40 5.0
4/25/2006 35-40 2.3
5/25/2006 35-40 0.7
6/21/2006 35-40 05U
7/26/2006 35-40 05U
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Table 5-3
Hypergol Maintenance Facility Hazardous Waste South Staging Area - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte TRICHLOROFLUOROMETHANE
FDEP GCTLs (ug/L) 2,100
FDEP NADCs (ug/L) 21,000
Screened Interval
Location ID Sample Date (ft bls)
HMF-MWO00061 9/1/2006 35-40 05U
(Continued) 9/28/2006 35-40 2.7
10/25/2006 35-40 27U
11/29/2006 35-40 27U
12/28/2006 35-40 161
1/31/2007 35-40 05U
2/27/2007 35-40 05U
3/29/2007 35-40 05U
4/30/2007 35-40 4.0
5/31/2007 35-40 5.8
6/28/2007 35-40 05U
7/31/2007 35-40 69.7
8/28/2007 35-40 2.1
9/26/2007 35-40 2.6
11/28/2007 35-40 2.2
1/31/2008 35-40 2.1
3/27/2008 35-40 5.2
9/25/2008 35-40 45
4/1/2009 35-40 141
9/24/2009 35-40 101
3/31/2010 35-40 04U
9/23/2010 35-40 2.6
9/15/2011 35-40 05U
9/26/2013 35-40 05U
9/23/2014 35-40 14.1
9/23/2015 35-40 05U
11/18/2016 35-40 0.94 U
3/22/2018 35-40 0.94 U
HMF-NLP-MWO0006IR 9/22/2021 35-40 0.94 U

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

HMF = Hypergol Maintenance Facility Hazardous Waste South Staging Area

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

Highlighted cell indicates an exceedance of FDEP NADCs

I = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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6. OPERATIONS AND CHECKOUT BUILDING

This section provides a summary of the O&C Building site (SWMU 076). Refer to Figure 6 for
a site map.

6.1 SITE DESCRIPTION AND HISTORY

The O&C Building located to the east of D Avenue Southeast and south of NASA Parkway East
is comprised of the O&C Building, support structures, and adjacent storage areas. The O&C
building, constructed in the early 1960s to support space flight operations, contains offices,
laboratories, former astronaut quarters, and an assembly and test bay. The O&C assembly and
test bay were used to assemble and test the Apollo Spacecraft from the 1960s through the 1970s.
When the Apollo Space Program ended, the assembly and test bay were converted to process
Space Shuttle payloads and for testing of the International Space Station components (NASA
2004c).

Site assessment and confirmatory sampling activities were conducted in the late 1990s and
confirmed the presence of VC in groundwater located north of the O&C Building. A SWMU
Assessment was performed in 2001, which confirmed the presence of VVC and iron above GCTLs
in the groundwater (Geosyntec 2002b). In 2003, an RFI and risk evaluation were conducted that
identified VC and iron as potentially causing an unacceptable human health risk if groundwater
was to be used as a source of drinking water. To address contaminant concentrations that
exceeded GCTLs, MNA of groundwater was selected to reduce VC and iron concentrations
(NASA 2004a). Annual LTM of groundwater commenced at O&C in 2004. In 2012, the
sampling schedule transitioned to what is now the current biennial groundwater sampling
schedule. Of note, in August 2004, consensus was reached that iron would not be monitored at
the existing SWMUSs due to there being no potential source for iron. Thus, iron was eliminated as
a COC at O&C (Geosyntec 2004b).

6.2 FIELD ACTIVITIES

Field activities were performed at O&C in May 2022. Groundwater levels were obtained at four
monitoring wells, and groundwater samples were collected from two monitoring wells.
Monitoring well O_C-MWO00071 was installed in September 2021, in accordance with
recommendations from the 2019-2020 IA LTM Report, to verify downgradient delineation.
Monitoring well construction details are presented in the well installation report
(HydroGeoLogic 2021). The following table shows the network of monitoring wells used for
groundwater level measurements and sampling at O&C.

Well ID Screen Interval (ft bls) Analysis
O_C-Mwo003lI 30-35 WL Only
O_C-Mwo0004l 30-35 WL Only
O_C-Mw0005lI 40-45 WL +VC
O_C-MwWo00071 40-45 WL +VC
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ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260
WL = water level measurement

The groundwater samples collected from O_C-MWO0005I and O_C-MWO00071 were analyzed for
VC by Method 8260. Below are the GCTL and NADC for the COC present at O&C.

coc GCTL (ug/L) NADC (ug/L)
VC 1 100

6.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the May 2022 sampling event were used to calculate
groundwater elevations presented in Table 6-1. Groundwater elevations were used to determine
the contours and flow direction for the intermediate aquifer zone (30 ft bls to 45 ft bls) at O&C,
shown on Figure 6-1. The flow direction during the May 2022 sampling event was toward the
northeast, which is consistent with the observed historical groundwater flow at O&C.

6.4 ANALYTICAL RESULTS

In May 2022, VC was detected at concentrations exceeding the GCTL in monitoring well
O_C-MWO0005I (3.0 pg/L) and O_C-MWO00071 (3.2 png/L). A summary of the analytical results
is presented in Table 6-2. Figure 6-2 depicts the analytical results for monitoring wells
O_C-MWO00051 and O_C-MWO00071.

6.5 TREND ANALYSIS

Low-level VC concentrations at monitoring well O_C-MWO00051 have exceeded the GCTL since
2014.

Vinyl Chloride Trends at O&C

10 -

- ]
D
5 4
= /\./o———/ 0 oS
S 1N
© ] 0_C-MW0007!
3 f - = GCTL
< ]
(@]
(@]
GCTL=1 pg/L
01 T T T T T T T T T T 1 NADC = 100 ug/L
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Sample Date
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6.6 CONCLUSION AND RECOMMENDATION

VC concentrations in monitoring wells O_C-MWO0005I and O_C-MWO00071 exceed the GCTL.
Biennial sampling is recommended to continue at O&C with the addition of downgradient
monitoring well O_C-MWO00061 for groundwater levels and VVC analysis. The following table
shows the recommended monitoring wells for groundwater level measurements and groundwater
sampling for the next sampling event at O&C scheduled for November 2024.

Well ID Screen Interval (ft bls) Analysis
O_C-Mwo003lI 30-35 WL Only
O_C-Mwo0004l 30-35 WL Only
O_C-Mw0005lI 40-45 WL +VC
O_C-Mw0006l 30-35 WL +VC
O_C-Mw0007I 40-45 WL +VC

ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260
WL = water level measurement



Table 6-1
Operations and Checkout Building - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID: O_C-MWwW0003lI O_C-MW0004I O_C-MWO0005I
Screen Interval (ft bls): 30-35 30-35 40 - 45
TOC Elevation (ft NAVD88): 9.87 8.41 9.30
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
May 2014 7.83 2.04 6.96 1.45 7.82 1.48
November 2016 7.23 2.64 6.50 1.91 7.40 1.90
March 2018 7.98 1.89 7.1 1.31 8.08 1.22
November 2020 6.81 3.06 6.18 2.23 7.07 2.23
May 2022 7.58 2.29 6.88 1.53 7.88 1.42
INTERMEDIATE WELL ID: O_C-MWO0007I
Screen Interval (ft bls): 40 - 45
TOC Elevation (ft NAVD88): 5.95
Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD8S8)
May 2022 4.76 1.19
Notes:

bls = below land surface
BTOC = below top of casing
ft = feet

MW = monitoring well

NAVD88 = North American Vertical Datum of 1988
O_C = Operations and Checkout Building

TOC = top of casing

Pagelofl




Table 6-2
Operations and Checkout Building - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (ug/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)

O_C-MW0005I 1/31/2003 40 - 45 2.6
10/5/2004 40 - 45 1.4

6/2/2005 40 - 45 0.43U
11/14/2005 40 - 45 1.8
5/22/2006 40 - 45 2.2
11/6/2006 40 - 45 1.6
5/7/2007 40 - 45 2.2
11/8/2007 40 - 45 2.0
5/2/2008 40 - 45 1.8
11/3/2008 40 - 45 1.7
5/13/2009 40 - 45 1.5
11/9/2009 40 - 45 1.2
5/17/2010 40 - 45 11

11/9/2010 40 - 45 0.22U

5/4/2011 40 - 45 0.713 1
11/1/2011 40 - 45 1.66

11/26/2012 40 - 45 0.36 U
5/16/2014 40 - 45 1.6
11/15/2016 40 - 45 1.4
3/19/2018 40 - 45 2.0
11/11/2020 40 - 45 2.1
5/9/2022 40 - 45 3.0
O_C-MWO00071 5/9/2022 40 - 45 3.2

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

O_C = Operations and Checkout Building

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

| = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit

Page 1 of 1
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7. VERTICAL PROCESSING FACILITY
This section provides a summary of the VPF site (SWMU 077). Refer to Figure 7 for a site map.

7.1 SITE DESCRIPTION AND HISTORY

The VPF is located north of 10" Street Southeast and approximately 600 feet west of Banana
River Drive Northeast. VPF was constructed to support the manned spaceflight programs. Once
the Space Shuttle Program began, VPF was utilized for staging and processing of flight payloads.
In 2010, the VPF Building (M7-1469) was demolished toward the conclusion of the Space
Shuttle Program. In the fall of 2012, a mobile office building (Facility M7-1470A) and
associated antenna arrays were installed as part of the Ka-Band Objects Observation and
Monitoring Project, which develops techniques required to track and characterize Near Earth
Objects (Geosyntec 2018Db).

In 2005, based on historical operations, an RFI was performed and identified groundwater
CVOC:s, specifically TCE, cis-DCE, and VC, above their respective GCTLs (HSW 2005). In
2005, a bioremediation IM was conducted to address the groundwater exceedances (Geosyntec
2005b). The bioremediation IM consisted of both biostimulation, using potassium lactate, and
bioaugmentation, using a microbial culture capable of complete dechlorination. These agents
were injected through an injection well network. Based on the associated performance
monitoring, it was concluded that there was another source of TCE beyond the initial treatment
area.

The 2005 RFI also identified the presence of soils exceeding residential, industrial, and
ecological SCTLs for arsenic, copper, and PAHs. RFI addendum soil sampling activities
concluded PAH and B(a)P equivalents were below leachability criteria via SPLP analysis,
arsenic, cadmium, and thallium were below SCTLs, and copper and chromium exceeded
residential SCTLs. NFA was recommended for the constituents below SCTLs while IM activities
were recommended for copper and chromium impacted areas. IM activities were performed in
2009 and resulted in NFA for soils at VPF without LUCs (Tetra Tech 2010b).

In 2009 and 2010, additional site groundwater assessment activities delineated areas of COCs
that exceeded their respective GCTLs and NADCs. Based on these results, AS treatment was
selected to address the groundwater CVVOC impacts at the site with a goal for the system to
reduce CVOC concentrations to below their respective NADCs (Geosyntec 2011).

In April 2012, the AS system was installed and began operation. The AS system achieved CVOC
concentration reduction to below respective NADCs in 6 months. Due to its quick success, the
AS system continued operation to treat CVOCs exceeding their respective GCTLs. After a year
of operation, the AS system was shut down temporarily until funding was allotted for system
expansion. The AS system was expanded and then restarted in September 2014. After a year of

7-1



Long-Term Groundwater Monitoring Report
Industrial Area

Revision: 0

October 2023

operation of the expanded AS system, CVOCs were below their respective GCTLs in the
sampled wells except for one monitoring well (VPF-MW0022), which contained TCE above its
GCTL. A decision was made to operate the AS system for an additional 6 months; however,
monitoring well VPF-MW0022 contained TCE at a concentration that remained above the
GCTL. The AS system was shut down and transported off-site in March 2016 (Geosyntec
2018b).

Supplemental assessment was performed in the vicinity of monitoring well VPF-MW0022 to
delineate the remaining CVVOC plume. Based on the supplemental assessment results, it was
concluded that air sparge well ASW22 likely had a cracked screen. The well was replaced, and
the AS system was reactivated in May 2017. Though intended to be operated for a full year, the
AS system’s compressor failed, causing a permanent shut down in October 2017. When the
shutdown occurred, TCE exceeded its GCTL at two monitoring wells (VHF-MW0022 and VHF-
MWO0027) and VVC exceeded its GCTL at one monitoring well (VHF-1IWO0008I). In March 2018,
based on these limited GCTLs exceedances, KSCRT transitioned VPF into the IA LTM Program
on an annual sampling frequency, alternating between wet and dry seasons. VPF transitioned to a
biennial sampling frequency in 2020.

7.2 FIELD ACTIVITIES

Field activities were performed at VPF in May 2022. Groundwater levels were measured at 34
monitoring wells. Samples were collected from six monitoring wells. The following table shows
the network of wells used for groundwater level measurements and sampling at VPF.

Well ID Screen Interval (ft bls) Analysis
VPFE-IW0001S 3-13 WL Only
VPFE-1W0002I 22-27 WL Only
VPFE-IW0002S 5-15 WL Only
VPFE-1W0003lI 22-27 WL Only
VPFE-IW0003S 5-15 WL Only
VPFE-1IW0004I 22-27 WL Only
VPFE-IW0004S 5-15 WL Only
VPFE-IW0005S 3-13 WL Only
VPFE-IW0006S 3-13 WL Only
VPFE-IW00071 15-25 WL Only
VPF-IW0008D 43-48 WL Only
VPFE-1W0008lI 15-25 WL + Select VOCs
VPFE-1W0009I 15-25 WL Only
VPF-1W0010I 15-25 WL Only
VPF-IW0011I 15-25 WL Only
VPF-IW0012I 15-25 WL Only
VPF-IW0013lI 15-25 WL Only
VPF-1IW0014I 15-25 WL Only
VPF-IW0015I 15-25 WL Only
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Well ID Screen Interval (ft bls) Analysis
VPF-IW0016I 15-25 WL Only
VPF-IW00171 15-25 WL Only
VPF-1W0018lI 18-28 WL + Select VOCs
VPE-MWO0020 15-25 WL Only
VPE-MWO0021 25-35 WL + Select VOCs
VPE-MWO0022 5-15 WL + Select VOCs
VPF-MWO0023 15-25 WL Only
VPFE-MWO0024 35-45 WL Only
VPE-MWO0025 35-45 WL + Select VOCs
VPF-MWO0026 35-45 WL Only
VPE-MWO0027 35-45 WL + Select VOCs
VPF-MWO0028 25-35 WL Only
VPE-MWO0029 15-25 WL Only
VPFE-MWO0030 25-35 WL Only
VPF-MWO0031 35-45 WL Only

ID = identification

MW = monitoring well

Select VOCs = TCE, cis-1,2-DCE, and VC analysis by Method 8260
WL = water level measurement

Groundwater samples collected during the May 2022 sampling event were analyzed for select
VOCs by Method 8260. Below are the respective GCTLs and NADCs for the COCs present at
VPF.

coc GCTL (ug/L) NADC (ug/L)
TCE 3 300
cis-1,2-DCE 70 700
VC 1 100

7.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the May 2022 sampling event were used to calculate
groundwater elevations presented in Table 7-1. The shallow aquifer zone (3 ft bls to 15 ft bls)
flow direction was similar to the historical radial flow pattern that is centered around the middle
of the site; although, the radial flow was centered over the western side of the site in 2022. The
intermediate aquifer zone (15 ft bls to 35 ft bls) flow directions were generally north with a small
radial mound centered around VPF-MW0029 and VPF-MWO0030. Typically, groundwater flow
direction in the intermediate aquifer has been radial from the central portion of the VPF. The
deep aquifer zone (35 to 48 ft bls) flow directions were generally southward toward a depression
near monitoring well VFP-MWO0027. Shallow, intermediate, and deep aquifer flow maps are
depicted on Figure 7-1, Figure 7-2, and Figure 7-3, respectively.
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1.4 ANALYTICAL RESULTS

Groundwater was sampled from six monitoring wells in May 2022. TCE was detected at
concentrations above the GCTL in monitoring wells VPF-MW0021 (8.3 ug/L), VPF-MWO0025
(4.1 pg/L), and VPF-MWO0027 (3.8 ng/L). No concentrations of cis-1,2-DCE were detected
above the GCTL. VC was detected at concentrations above the GCTL in monitoring wells
VPF-IW00181 (1.5 pug/L) and VPF-MWO0022 (5.1 png/L). A summary of the available analytical
data at the sampled wells from 2003 to present is presented in Table 7-2. Analytical results are
depicted on Figure 7-7.

1.5 TREND ANALYSIS

After the AS system termination in October 2017, four intermediate aquifer monitoring wells
(VPE-IW0008I, VPF-1W0018I, VPF-MWO0021, and VPF-MW0025) showed an initial rebound
in TCE concentrations. TCE concentrations have remained stable in monitoring well VPF-
MW0027, and have decreased in monitoring wells VPF-MWO0008I and VPF-MW0022.
Similarly, since the 2017 AS system shutdown, VVC concentrations showed initial rebound in two
intermediate aquifer monitoring wells (VPF-IW0008I and VPF-IW0018l) in addition to shallow
aquifer monitoring well VPF-MW0022.

The following trend chart presents the concentration trends for TCE at select wells since 2015.

Trichloroethene Trends at VPF

1000 ; : —&— V/PF-IW0008|

3 ! Air Sparging Completed,
- ] ! October 2017 VPF-IW0018I
E, 100 | —&— \/PF-MW0021
= ] : VPF-MW0022
g 10: i VPF-MW0025
g —8— \/PF-MW0027

g 1 — = GCTL
0.1 . . L , , , , ~ GCTL=3ug/L

2015 2016 2017 2018 2019 2020 2021 2022 2023 NADC=300mg/L

Sample Date

The following trend chart presents the concentration trends for cis-1,2-DCE at select wells since
2015.

7-4
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cis-1,2-Dichloroethene Trends at VPF
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The following trend chart presents the concentration trends for VC at select wells since 2015.

Vinyl Chloride Trends at VPF
100 - ; —&— \/PF-
3 I Air Sparging Completed, VPF-IW0008!
1 October 2017 VPF-IW0018I
— 1
> 0 ] : —&— VPF-MW0021
\g : \’/‘\‘ =@ \/PE-MW0022
3 ] ! VPF-MW0025
g 14— —8— \/PF-MW0027
5 ] - = GCTL
o
0.1 . e . . . . . GCTL=1pg/L
2015 2016 2017 2018 2019 2020 2021 2022 2023 NADC =100 pg/L
Sample Date

7.6 CONCLUSION AND RECOMMENDATION

TCE concentrations have persisted above the GCTL in three monitoring wells, and VC
concentrations exceeded the GCTL in two monitoring wells; therefore, LTM is recommended to
continue at VPF. A new flush-mount shallow monitoring well, screened 3 ft bls to 13 ft bls, is
recommended to be installed adjacent to VPF-MW0023 to verify horizontal delineation in the
shallow zone downgradient of VPF-MWO0022. Monitoring well VPF-MWO0010I is recommended
to be added into the sampling schedule to verify horizontal delineation in the intermediate zone
downgradient of VPF-MWO0018I. Monitoring well VPF-MWO0008D is recommended to be added
into the sampling schedule to verify vertical delineation around VPF-MWO0O008I.
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The biennial sampling schedule is recommended to continue with 35 groundwater level
measurements and nine monitoring wells sampled for select VOCs. The following table shows
the proposed monitoring wells for water level collection and groundwater sampling for the next
sampling event at VPF scheduled for November 2024.

Well ID Screen Interval (ft bls) Analysis
VPFE-IW0001S 3-13 WL Only
VPFE-1W0002I 22-27 WL Only
VPFE-IW0002S 5-15 WL Only
VPFE-1W0003lI 22-27 WL Only
VPFE-IW0003S 5-15 WL Only
VPFE-1IW0004I 22-27 WL Only
VPFE-IW0004S 5-15 WL Only
VPFE-IW0005S 3-13 WL Only
VPFE-IW0006S 3-13 WL Only
VPFE-IW00071 15-25 WL Only
VPF-IW0008D 43-48 WL + Select VOCs
VPFE-1W0008lI 15-25 WL + Select VOCs
VPFE-1W0009I 15-25 WL Only
VPF-1W0010I 15-25 WL + Select VOCs
VPF-IW0011I 15-25 WL Only
VPF-IW0012I 15-25 WL Only
VPF-IW0013lI 15-25 WL Only
VPF-1IW0014I 15-25 WL Only
VPF-IW0015I 15-25 WL Only
VPF-IW0016I 15-25 WL Only
VPF-IW00171 15-25 WL Only
VPF-1W0018lI 18-28 WL + Select VOCs
VPE-MWO0020 15-25 WL Only
VPF-MWO0021 25-35 WL + Select VOCs
VPE-MWO0022 5-15 WL + Select VOCs
VPF-MWO0023 15-25 WL Only
VPFE-MWO0024 35-45 WL Only
VPE-MWO0025 35-45 WL + Select VOCs
VPF-MWO0026 35-45 WL Only
VPE-MWO0027 35-45 WL + Select VOCs
VPF-MWO0028 25-35 WL Only
VPE-MWO0029 15-25 WL Only
VPE-MWO0030 25-35 WL Only
VPF-MWO0031 35-45 WL Only
VPF-MWO0032 ® 3-13 WL + Select VOCs

ID = identification
MW = monitoring well

Select VOCs = TCE, cis-1,2-DCE, and VC analysis by Method 8260

WL = water level measurement
@ proposed monitoring well



Table 7-1
Vertical Processing Facility - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

SHALLOW WELL ID: VPF-IW0001S VPF-IW0002S VPFE-IW0003S
Screen Interval (ft bls): 3-13 5-15 5-15
TOC Elevation (ft NAVD88): 7.01 4.80 5.38
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 6.47 0.54 3.98 0.82 5.76 -0.38
August 2019 4.32 2.69 2.28 2.52 1.97 3.41
November 2020 3.32 3.69 1.98 2.82 2.94 2.44
May 2022 6.46 0.55 3.92 0.88 3.65 1.73
SHALLOW WELL ID: VPF-IW0004S VPF-IW0005S VPFE-IW0006S
Screen Interval (ft bls): 5-15 3-13 3-13
TOC Elevation (ft NAVD88): 8.28 4.99 541
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 6.87 1.41 4.28 0.71 4.60 0.81
August 2019 4.30 3.98 1.38 3.61 2.34 3.07
November 2020 4.35 3.93 1.10 3.89 2.18 3.23
May 2022 5.93 2.35 3.45 1.54 4.28 1.13
SHALLOW WELL ID: VPF-MW0022
Screen Interval (ft bls): 5-15
TOC Elevation (ft NAVD88): 7.82
Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVDS88)
September 2018 6.96 0.86
August 2019 5.33 2.49
November 2020 3.41 441
May 2022 6.61 1.21
INTERMEDIATE WELL ID: VPF-IW0002I VPF-1W0003I VPF-IW0004I
Screen Interval (ft bls): 22 -27 22 -27 22 -27
TOC Elevation (ft NAVD88): 5.19 5.70 8.32
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 4.47 0.72 4.77 0.93 7.66 0.66
August 2019 2.92 2.27 2.83 2.87 5.84 2.48
November 2020 2.55 2.64 2.78 2.92 5.69 2.63
May 2022 4.35 0.84 4.61 1.09 7.48 0.84
INTERMEDIATE WELL ID: VPF-IW00071 VPF-1W0008I VPF-IW0009I
Screen Interval (ft bls): 15-25 15-25 15-25
TOC Elevation (ft NAVD88): 3.86 3.66 431
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 3.19 0.67 3.13 0.53 3.75 0.56
August 2019 1.28 2.58 1.24 2.42 1.86 2.45
November 2020 1.09 2.77 0.30 3.36 1.65 2.66
May 2022 2.97 0.89 2.78 0.88 3.50 0.81
INTERMEDIATE WELL ID: VPF-IW0010I VPF-IW0011I VPF-IW0012I
Screen Interval (ft bls): 15-25 15-25 15-25
TOC Elevation (ft NAVD88): 4.02 5.70 6.97
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 3.33 0.69 Not Measured 6.95 0.02
August 2019 1.64 2.38 3.37 2.33 Not Measured
November 2020 1.39 2.63 3.18 2.52 5.93 1.04
May 2022 2.22 1.80 5.03 0.67 6.58 0.39
INTERMEDIATE WELL ID: VPF-IW0013I VPF-IW00141 VPF-IW0015I
Screen Interval (ft bls): 15-25 15-25 15-25
TOC Elevation (ft NAVD88): 6.77 6.11 5.73
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 6.28 0.49 Not Measured 5.09 0.64
August 2019 4.65 2.12 2.75 3.36 3.81 1.92
November 2020 5.70 1.07 3.52 2.59 3.39 2.34
May 2022 6.13 0.64 5.37 0.74 5.21 0.52
INTERMEDIATE WELL ID: VPF-IW00161 VPF-IW00171 VPF-IW0018I
Screen Interval (ft bls): 15-25 15-25 18-28
TOC Elevation (ft NAVD88): 6.79 5.86 5.47
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 6.27 0.52 5.17 0.69 4.92 0.55
August 2019 4.77 2.02 3.82 2.04 3.08 2.39
November 2020 4.53 2.26 3.42 2.44 2.86 2.61
May 2022 6.18 0.61 5.25 0.61 4.65 0.82
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Table 7-1
Vertical Processing Facility - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID: VPF-MW0020 VPF-MW0021 VPEF-MW0023
Screen Interval (ft bls): 15-25 25-35 15-25
TOC Elevation (ft NAVD88): 5.37 5.64 4.73
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 4.78 0.59 5.02 0.62 3.95 0.78
August 2019 2.96 2.41 3.05 2.59 2.36 2.37
November 2020 3.69 1.68 2.93 2.71 2.06 2.67
May 2022 4.59 0.78 4.70 0.94 3.85 0.88
INTERMEDIATE WELL ID: VPF-MW0028 VPF-MW0029 VPEF-MWO0030
Screen Interval (ft bls): 25-35 15-25 25-35
TOC Elevation (ft NAVD88): 3.51 3.36 3.64
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 2.91 0.60 2.67 0.69 2.95 0.69
August 2019 0.98 2.53 1.30 2.06 1.18 2.46
November 2020 0.59 2.92 0.84 2.52 0.79 2.85
May 2022 2.63 0.88 2.31 1.05 2.61 1.03
DEEP WELL ID: VPF-1W0008D VPF-MW0024 VPE-MW0025
Screen Interval (ft bls): 43 - 48 35-45 35-45
TOC Elevation (ft NAVD88): 3.52 7.22 6.86
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 3.30 0.22 6.85 0.37 6.47 0.39
August 2019 0.40 3.12 4.86 2.36 4.45 2.41
November 2020 0.31 3.21 471 2.51 4.98 1.88
May 2022 2.10 1.42 6.50 0.72 6.06 0.80
DEEP WELL ID: VPF-MW0026 VPF-MW0027 VPF-MWO0031
Screen Interval (ft bls): 35-45 35-45 35-45
TOC Elevation (ft NAVD88): 6.41 6.42 4.13
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
September 2018 5.92 0.49 6.05 0.37 3.87 0.26
August 2019 3.89 2.52 4,19 2.23 Not Measured
November 2020 3.80 2.61 4.15 2.27 1.15 2.98
May 2022 5.60 0.81 5.80 0.62 2.98 1.15
Notes:

bls = below land surface
BTOC = below top of casing
ft = feet

IW = investigation well

MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

TOC = top of casing

VPF = Vertical Processing Facility
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Table 7-2

Vertical Processing Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte] TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)

VPF-1W0008I 9/23/2003 15-25 2,640 644 456
6/17/2004 15-25 2,350 625 922
4/15/2005 15-25 754 197 321
9/15/2005 15-25 2,700 661 1,160
11/1/2005 15-25 1,150 351 350
11/18/2005 15-25 91.8 11.2 05U
12/19/2005 15-25 1,960 596 454
1/18/2006 15-25 1,440 423 395
4/18/2006 15-25 1,510 437 467
8/18/2006 15-25 75.5 10.4 26.4
9/22/2006 15-25 1,350 393 340
10/25/2006 15-25 420 290 280
1/15/2007 15-25 1,660 837 469
4/5/2007 15-25 915 379 208
5/17/2007 15-25 841 824 611
7/3/2007 15-25 8.7 4.5 4.8
7/24/2007 15-25 0.38U 0.28U 0.34U
10/11/2007 15-25 355 544 299
1/21/2008 15-25 112 198 180
3/27/2008 15-25 475 375 220
9/23/2008 15-25 226 489 319
12/16/2008 15-25 162 337 253
2/27/2009 15-25 1.4 5.2 10.4
6/16/2009 15-25 2.4 114 169
9/22/2009 15-25 1.4 63.4 272
12/3/2009 15-25 0.87 1 0.49 1 54.5
6/23/2010 15-25 11 2.2 58.1
9/23/2010 15-25 0.56 1 0.64U 146
12/22/2010 15-25 0.651 0.26 U 44.4
12/6/2011 15-25 1U 1U 10.8
7/26/2012 15-25 6.4 15.8 21.4
10/18/2012 15-25 18.2 86.6 28.7
1/15/2013 15-25 2.2 3.4 1.2
4/25/2013 15-25 0.80 1 0911 0.44U
6/18/2014 15-25 14 1.2 0.841
3/23/2015 15-25 0.80 1 0.66 1 0.25U
9/23/2015 15-25 1 0.22U 025U
3/24/2016 15-25 0.591 031U 031U
11/22/2017 15-25 3 1.7 1.6
10/1/2018 15-25 6.8 3.2 3.2
8/19/2019 15-25 0.901 2.8 0.651
11/10/2020 15-25 0.78 1 4.8 1.3
5/12/2022 15-25 0.89U 5.2 1.2
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Table 7-2

Vertical Processing Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte] TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)
VPF-1W0018I 9/15/2005 18- 28 1,420 560 527
11/1/2005 18 - 28 2,980 946 50U
11/18/2005 18- 28 1,890 623 384
12/19/2005 18- 28 2,250 683 560
1/18/2006 18 - 28 2,330 784 525
4/18/2006 18 - 28 2,000 945 524
8/18/2006 18- 28 1,280 636 525
9/22/2006 18- 28 1,720 672 674
10/25/2006 18- 28 1,600 680 510
1/15/2007 18- 28 531 258 453
4/5/2007 18- 28 1,000 529 550
5/17/2007 18 - 28 731 464 553
7/3/2007 18- 28 700 390 480
7/24/2007 18- 28 746 484 503
10/11/2007 18 - 28 761 667 475
1/21/2008 18- 28 545 463 315
3/27/2008 18- 28 234 182 274
9/23/2008 18- 28 51.9 29.4 797
12/16/2008 18- 28 45.8 25.4 796
2/27/2009 18- 28 16.4 5 279
6/16/2009 18- 28 23 6.5 261
9/22/2009 18- 28 23.4 5.1 916
12/3/2009 18- 28 29 7.6 992
6/23/2010 18- 28 2.8 3.6 659
9/23/2010 18- 28 25.5 20.6 218
12/22/2010 18- 28 13.8 10.8 911
12/6/2011 18- 28 6.5 2.8 460
7/26/2012 18- 28 0.551 0.26 U 2.9
10/18/2012 18- 28 4.6 4.1 9.1
1/16/2013 18- 28 0.891 0.26 1 1.7
4/26/2013 18- 28 1.8 0.311 15
6/18/2014 18- 28 24.6 6.5 15.9
10/16/2014 18 - 28 4.3 1.3 14
3/24/2015 18- 28 1.1 0.26 1 1.3
9/24/2015 18- 28 0.60 1 0.22U 0.25U
3/24/2016 18- 28 0.331 031U 031U
11/22/2017 18- 28 1.3 0.65U 0.26 U
10/1/2018 18- 28 2.5 2.2 3.6
8/19/2019 18- 28 1.9 2.3 1.7
11/10/2020 18- 28 2.6 3.4 3.8
5/12/2022 18- 28 1.6 6.0 1.5
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Table 7-2

Vertical Processing Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte] TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)

VPF-MW0021 12/5/2011 25-35 4,700 280 100U
5/21/2012 25-35 119 9.2 0.22U
7/26/2012 25-35 12.1 0.74 1 0.22U
10/17/2012 25-35 12.1 0.70 1 044U
1/16/2013 25-35 2.3 0.24U 0.44 U
4/26/2013 25-35 1.9 0.24U 0.44 U
6/18/2014 25-35 36.6 5.9 0.33U
3/24/2015 25-35 1 0.22U 0.25U
9/24/2015 25-35 0.871 0.22U 0.25U
3/23/2016 25-35 0.46 1 031U 031U
11/22/2017 25-35 3.1 0.65U 0.26 U
10/1/2018 25-35 9.5 2.4 0.71U
8/19/2019 25-35 4.9 3.5 041U
11/10/2020 25-35 8.6 8.0 041U
5/12/2022 25-35 8.3 18 0.71U

VPF-MW0022 12/5/2011 5-15 2.1 2.2 28.1
5/21/2012 5-15 12 22.4 1.9
10/17/2012 5-15 82.2 49.6 15.8
1/15/2013 5-15 0.401 0.711 044U
4/26/2013 5-15 31 8.1 4.1
6/18/2014 5-15 3.5 2.6 38.7
10/16/2014 5-15 104 15.6 6.1
3/23/2015 5-15 12.7 2.1 1.9
9/23/2015 5-15 16.9 1.7 0.96 1
3/23/2016 5-15 9.2 0.86 1 0.31U
6/28/2016 5-15 9 4 7
4/11/2017 5-15 1.8 2.3 9.3
11/21/2017 5-15 5.7 0.65U 0.26 U
10/1/2018 5-15 3.4 14 13
8/19/2019 5-15 14 0.431 6.7
11/10/2020 5-15 035U 1.0 8.9
5/12/2022 5-15 0.89U 053U 5.1

VPF-MW0025 12/5/2011 35-45 2,400 85 50U
5/21/2012 35-45 295 22.2 11U
7/26/2012 35-45 81.3 7.3 0.22U
10/17/2012 35-45 48.1 3.5 0.44 U
1/15/2013 35-45 29.1 4.3 0.44 U
4/25/2013 35-45 3.7 0.24U 0.44 U
6/18/2014 35-45 29.9 2.2 0.33U
3/24/2015 35-45 2.3 0.22U 0.25U
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Table 7-2

Vertical Processing Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte] TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)

VPF-MW0025 9/24/2015 35-45 1.7 0.22U 0.25U
(continued) 3/23/2016 35-45 2.6 031U 031U

6/28/2016 35-45 4 3U 1U
4/11/2017 35-45 6.8 2 0.71U
11/22/2017 35-45 2.4 0.65U 0.26 U
10/1/2018 35-45 5.3 2 0.71U
8/19/2019 35-45 5.8 2.4 041U
11/10/2020 35-45 035U 0.28U 041U
5/12/2022 35-45 4.1 10 0.71U

VPF-MWO0026 12/5/2011 35-45 91.1 8.1 1U
10/17/2012 35-45 3.2 0.241 044U
4/25/2013 35-45 031U 0.24U 0.44 U
6/18/2014 35-45 2.1 0.33U 0.33U
3/24/2015 35-45 0.421 0.22U 0.25U
9/24/2015 35-45 0.22U 0.22U 0.25U
3/23/2016 35-45 0.301 031U 031U
11/22/2017 35-45 0.61U 0.65U 0.26 U
10/1/2018 35-45 1 0.53U 0.71U
8/19/2019 35-45 035U 0.28U 041U
11/10/2020 35-45 1.0 0.731 041U

VPF-MW0027 12/5/2011 35-45 180 12.1 1U
10/19/2012 35-45 223 18.6 0.44 U
1/15/2013 35-45 149 12.6 0.44 U
4/26/2013 35-45 100 11.7 044U
6/17/2014 35-45 119 29.1 0.65U
10/16/2014 35-45 58.2 17.8 0.33U
3/24/2015 35-45 5.3 0551 0.25U
9/24/2015 35-45 2.8 0.22U 0.25U
3/24/2016 35-45 1.9 031U 031U

6/28/2016 35-45 4 3U 1U
4/11/2017 35-45 8.8 3.6 0.71U
11/22/2017 35-45 3.9 14 0.26 U
10/1/2018 35-45 4.4 4.2 0.71U
8/19/2019 35-45 3.6 7.9 041U
11/10/2020 35-45 3.7 14.0 041U
5/12/2022 35-45 3.8 13 0.71U

Page 4 of 5




Table 7-2

Vertical Processing Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Category Volatile Organic Compounds (VOC) by Method 8260
Cls-1,2-
Analyte] TRICHLOROETHENE | DICHLOROETHENE | VINYL CHLORIDE
FDEP GCTLs (ug/L) 3 70 1
FDEP NADCs (ug/L) 300 700 100
Screened Interval
Location ID Sample Date (ft bls)
VPF-MW0029 12/5/2011 15-25 91.9 69.1 32.2
5/21/2012 15-25 1,940 319 69.2
7/26/2012 15-25 911 211 44U
10/18/2012 15-25 64.9 19.1 4.6
1/16/2013 15-25 13.7 14.1 3.7
4/25/2013 15-25 4.4 1.2 0.44 U
6/17/2014 15-25 1.3 1.6 1.2
10/16/2014 15-25 2.5 7.3 0.33U
3/24/2015 15-25 0.631 1.2 0.25U
9/24/2015 15-25 0511 0.481 0.25U
3/24/2016 15-25 0.38 1 031U 031U
11/22/2017 15-25 0.67 1 0.65U 0.26 U
10/1/2018 15-25 0.891 15 0.751
8/19/2019 15-25 0.451 1.3 041U
11/10/2020 15-25 2.0 7 041U
Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,

Table V (2005)
ft bls = feet below land surface

VPF = Vertical Processing Facility

IW = investigation well
MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration
Red font indicates an exceedance of FDEP GCTLs
Highlighted cell indicates an exceedance of FDEP NADCs

I = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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Proposed Monitoring
Well Location
(3-13ft bls)

VPF-IW0018I VRE=IW0012] a

Location ID | VPF-IW0018I | VPF-IW0018I | VPF-IW0018I | VPF-IWO0018I | VPF-IWO018T VPFEAIW00151
Date | 11/22/2017 10/01/2018 08/19/2019 11/10/2020 05/12/2022

Screen Interval 18.0 - 28.0 18.0 - 28.0 18.0 - 28.0 18.0 - 28.0 18.0 - 28.0 ‘ VPF-IW0008I
Sample Type NM NM NM NM ()

Location ID | VPF-IW0008I | VPF-IW0008I | VPF-IW0008I | VPF-IWO008I | VPF-IW0008I
Analyte VPE=IW0017I Date | 11/22/2017 10/01/2018 08/19/2019 11/10/2020 05/12/2022
- Screen Interval 15.0 - 25.0 15.0 - 25.0 15.0 - 25.0 15.0 - 25.0 15.0 - 25.0
TRICHLOROETHENE . . . . . Sample Type NM NM

CIS-1,2-DICHLOROETHENE . . . . Analyte

VPEUW00761

VINYL CHLORIDE . . . . | TRICHLOROETHENE
VEIW0013 I gy

CIS-1,2-DICHLOROETHENE

VINYL CHLORIDE

Location ID VPF-MW0022 VPEF-MW0022 VPF-MW0022 VPF-MW0022 VPEF-MW0022 VPF-MW0022 VPEAIW 00101
Date 04/11/2017 11/21/2017 10/01/2018 08/19/2019 11/10/2020 05/12/2022 )
Screen Interval 5.0 - 15.0 5.0 - 15.0 5.0 - 15.0 5.0 - 15.0 5.0 - 15.0 5.0 - 15.0 VRE=IW0014|

Sample Type NM NM NM NM NM Location ID | VPF-MW0021 VPF-MW0021 VPF-MW0021 VPF-MW0021 VPF-MW0021
VPRI o o © Date | 11/22/2017 | 10/01/2018 | 08/19/2019 | 11/10/2020 | 05/12/2022
Analyte Screen Interval | 25.0 - 35.0 | 25.0 - 35.0 | 25.0 - 35.0 | 25.0 - 35.0 | 25.0 - 35.0

\VPEZIW0009! Sample Type NM NM NM NM

TRICHLOROETHENE . . . . o

Analyte

() 0'80 VPEIWO01 11D

CIS-1,2-DICHLOROETHENE
TRICHLOROETHENE

VINYL CHLORIDE

VPEZIW0008D) CIS-1,2-DICHLOROETHENE

X VPEEMW0030
e VPEEIW0002I! - VINYL CHLORIDE

VPE=IW0002S] - £ 3 VRE-MW0028,

VPF-MW0027

VPE-MW 0029 - Location ID VPF-MW0027 VPF-MW0027 VPF-MW0027 VPF-MW0027 VPF-MW0027 VPF-MW0027

\VPEZIW0007I " Date 04/11/2017 11/22/2017 10/01/2018 08/19/2019 11/10/2020 05/12/2022

VPF-MW0024. 4 A Screen Interval 35.0 - 45.0 35.0 - 45.0 35.0 - 45.0 35.0 - 45.0 35.0 - 45.0 35.0 - 45.0
VPEEMW.0079) Sample Type NM NM NM NM NM NM

Analyte

VREEIW0005S!
) , A -«

TRICHLOROETHENE

O VPFEMW003:1 CIS-1,2-DICHLOROETHENE

VINYL CHLORIDE

VEECMW 0026 £)
V‘E’F-IWOOOGS —

al¥

VEESW0003S Location ID | VPF-MW0025 | VPF-MW0025 | VPF-MW0025 | VPF-MW0025 | VPE-MW0025 | VPE-MW0025

VPFHW0003] Date | 04/11/2017 | 11/22/2017 | 10/01/2018 | 08/19/2019 | 11/10/2020 | 05/12/2022

Screen Tnterval | 35.0 - 45.0 | 35.0 - 45.0 | 35.0 - 45.0 | 35.0 - 45.0 | 35.0 - 45.0 | 35.0 - 45.0
Sample Type NM NM NM NM NM NM

VPE-IW0001S;

Analyte

TRICHLOROETHENE

CIS-1,2-DICHLOROETHENE

\ v . v VINYL CHLORIDE
E . u u; 4 — - :
r¥ [ anaye  Tecr] \ o e N
- LTM = Long Term Monitoring e — e —
_._ Deep LTM Well, Sample Results Exceed GCTL Feet

1
2. MW = Monitoring Well TRICHLOROETHENE 3
; 3. NM = Normal Sample Scale 1" =100’
-.- Intermediate LTM Well, Sample Results Exceed GCTL 4 SWMU = Solid Waste Management Unit
-e— Intermediate LTM Well, Sample Results Below GCTL 5. All results and screening criteria presented in pg/L. CIS-1,2-DICHLOROETHENE 70
6. | = Resultis greater than or equal to the Method Detection Limit (MDL) but less than the
_._ Shallow LTM Well, Sample Results Exceed GCTL Practical Quantitation limit (PQL). VINYL CHLORIDE 1 FIGURE 7-4
O Non-LTM, No Sample Results 7. U = Result was below the MDL. . .
) P ) 8. FDEP GCTLs = Florida Department of Environmental Protection Groundwater Groundwater Sampling Analytical Results
Intermediate Groundwater Elevation Contours - November 2022 Cleanup Target Levels, Chapter 62-777, FA.C.
> Di ; 9. Bolded results indicate the presence of an analyte at the specified concentration.
Direction of Groundwater Flow 10. Blue font indicates an exceedance of FDEP GCTLs.
Approximate Extent of Multiple Contaminants Greater Than GCTLs  11. Aerial Source: ESRI 2018. _ ; PR
D from Monitoring Well Sampling (Dashed Where Inferred) 12. Depth of monitoring well screen interval is presented in feet below land surface. 2022 - Industrial Area Long Term Momtormg

Vertical Processing Facility (VPF)
SWMU 077
NASA Kennedy Space Center, Florida

Document Path: Y:\Projects\NASA\KSCVIA LTM 2020 2021\IA LTM SITEWIDE\ArcGIS mxd\IA LTM 2022 Spider Diagrams\IA LTM 2022 Spider Diagrams DataDrivenPages.mxd
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8. ENVIRONMENTAL HEALTH FACILITY
This section provides a summary of the EHF site (SWMU 079). Refer to Figure 8 for a site map.

8.1 SITE DESCRIPTION AND HISTORY

The EHF is at an isolated location at the north end of C Avenue Southeast, approximately 1 mile
north of the main KSC IA. The site is comprised of the former EHF Building (L7-1557), support
facilities, an asbestos laboratory, and satellite antenna dishes, which remain along the
northeastern edge of the site. Constructed in 1966, the EHF Building was equipped with an
ionization detection system. The site was utilized as the Central Instrumentation Facility that
housed computers from 1976 through 1982. Some maintenance activities were conducted on-site
during that period. In 1982, Environmental Health Services occupied the site. An asbestos
laboratory was constructed in 1985 (LFR 2005). In 2015, the EHF Building (L7-1557),
associated support facilities, and the asbestos laboratory were demolished. The satellite antenna
dishes remain along the northeastern edge of the site.

An RFI and risk evaluation were conducted in 2004 and 2005 (LFR 2005). PCB and chromium
impacts were identified in soil, and VVC was detected at concentrations exceeding GCTLS. The
PCB and chromium impacts were removed by an IM in December 2005. The risk evaluation
identified VVC as causing an unacceptable human health risk in groundwater (LFR 2005). To
address contaminant concentrations that exceeded GCTLs, MNA of groundwater was selected to
reduce VC concentrations per a Statement of Basis in October 2005 (NASA 2005b). LTM
sampling of groundwater began at EHF in November 2005. In 2014, the sampling frequency
transitioned from semi-annual to the current biennial sampling schedule.

8.2 FIELD ACTIVITIES

Groundwater levels were measured at six monitoring wells, and groundwater samples were
collected from three monitoring wells at EHF in November 2022. The following table shows the
network of wells used for groundwater level measurements and sampling at EHF.

Well ID Screen Interval (ft bls) Analysis
EHF-MWO0001 20-30 WL +VC
EHF-MWO0003 25-30 WL Only
EHF-MWO0004 15-20 WL +VC
EHF-MWO0005 15-25 WL +VC
EHF-MWO0006 30-35 WL Only
EHF-MWO0007 30-35 WL Only

ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260
WL = water level measurement

8-1



Long-Term Groundwater Monitoring Report
Industrial Area

Revision: 0

October 2023

DPT groundwater sampling was performed at three locations in January 2023 and three step-out
locations in March 2023. The January 2023 locations were chosen to complete a horizontal
delineation of the VVC plume at EHF. The three step-out locations were performed northwest,
west, and southwest of EHF-DPT0002 in a 40 ft square.

The groundwater samples collected during the November 2022 LTM event and the January and
March 2023 DPT sampling events were analyzed for VC by Method 8260. Below are the
respective GCTL and NADC for the COC present at EHF.

coc GCTL (ug/L) NADC (ug/L)
VC 1 100

8.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the November 2022 sampling event were used to calculate

groundwater elevations presented in Table 8-1. Groundwater elevations were used to determine
the contours and flow direction for the shallow-intermediate aquifer zone (15 ft bls to 35 ft bls),
shown on Figure 8-1. The groundwater flow direction in November 2022 was mounded around
monitoring well EHF-MWO0O005 with the flow split to the south toward EHF-MWO0007 and east

toward EHF-MWO0003. Historical groundwater flow direction at EHF, before the removal of the
EHF buildings in 2015, was toward the northeast.

8.4 ANALYTICAL RESULTS

84.1 Groundwater Analytical Results — Monitoring Wells

In November 2022, VVC was detected in monitoring well EHF-MWO0004 (5.4 pg/L) above the
GCTL, while monitoring wells EHF-MWO0001 and EHF-MWO0005 were below the GCTL. A
summary of the current and historical analytical results is presented in Table 8-2. Analytical
results are depicted on Figure 8-2.

8.4.2 Groundwater Analytical Results — DPT

Groundwater samples were collected from the center of a temporary four ft screen at the
following depths: 10, 15, 20, 30, 40, and 50 ft bls. The depth intervals were kept similar to past
EHF site assessments to analyze COC concentrations above and below the present contaminated
zone. The 50 ft sample interval was removed for the March 2023 step-out locations, because the
January 2023 samples did not report any VC concentrations deeper than the 30 ft interval.

8-2
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Concentrations of VVC were detected at the following locations and depths:
VC Analysis (pg/L)
. Screen Interval (ft bls)
DPT Location 575y (13-17) (18-22) (28-32) (38-42) (48-52)
EHF-DPT0001 0.71 U 0.71 U 0.71 U 1.4 0.71 U 0.71 U
EHF-DPT0002 0.71 U 15 19 0.71 U 0.71 U 0.71 U
EHF-DPT0003 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
EHF-DPT0004 0.71 U 1.7 3.9 0.71 U 0.71 U NS
EHF-DPT0005 0.71 U 8.9 2.9 0.71 U 0.71 U NS
EHF-DPT0006 1.1 3.0 2.1 0.71 U 0.71 U NS

U = Result was below laboratory method detection limit
Bold results indicate the presence of an analyte at the specified concentration
Red font indicates an exceedance of FDEP GCTLs

VC concentrations were limited to the shallow and intermediate intervals. No VC concentrations
were detected during the January and March 2023 DPT assessment below 32 ft bls. A summary
of the analytical results is presented in Table 8-3. Figure 8-3 depicts the analytical results of the
groundwater samples collected from each DPT location.

8.5 TREND ANALYSIS

November 2022 data from the EHF monitoring wells were compared to historical sampling
trends. Monitoring wells EHF-MWO0001 and EHF-MWO0005 show a decreasing trend and are
now both below the GCTL. Monitoring well EHF-MWO0004 was analyzed below the GCTL in
2004; however, VC concentrations stabilized slightly above the GCTL in 2020 and 2022.

Vinyl Chloride Trends at EHF

100 -

g :_‘.\‘_\ =@ EHF-MWO0001
2 10 .
s Ne EHF-MW0004
5 . —&— EHF-MW0005
@ E
g - = GCTL
O -
0-1 T T T T T T T T T T 1 GCTL:l /L
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 p~

NADC = 100 pg/L
Sample Date
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8.6 CONCLUSION AND RECOMMENDATION

Although the VC concentration at monitoring well EHF-MWO0O001 dropped below the GCTL for
the first event since assessment began in 2004, low level concentrations of VVC remain above the
GCTL at monitoring well EHF-MWO0004. VVC concentrations were also analyzed above the
GCTL at DPT locations EHF-DPT0002, EHF-DPT0004, EHF-DPT0005, and EHF-DPTO0006.

A new upgradient flush-mount monitoring well, EHF-MWOQ0009, is recommended to be installed
at the location of EHF-DPTO0O0O05 to serve as a horizontal point of compliance well. The screen
interval for EHF-MWO0009 is recommended to be 15 ft bls to 25 ft bls to capture the aquifer
conditions across both the intervals of EHF-DPT0005 that exceeded the VC GCTL. VC
concentrations at each step-out location were found to be less than EHF-DPT0002, suggesting
that the low level contamination plume is centered around EHF-DPT0002 and EHF-MWO0004.

The biennial sampling frequency is recommended to continue at monitoring wells EHF-
MWO0001, EHF-MWO0004, EHF-MWO0005, and new monitoring well EHF-MWO0009 for VC
analysis. Groundwater levels are recommended to be measured at seven wells. The following
table shows the recommended monitoring wells for water level measurements and groundwater
sampling for the next sampling event at EHF scheduled for November 2024.

Well ID Screen Interval (ft bls) Analysis
EHF-MWO0001 20-30 WL +VC
EHF-MWO0003 25-30 WL Only
EHF-MWO0004 15-20 WL +VC
EHF-MWO0005 15-25 WL +VC
EHF-MWO0006 30-35 WL Only
EHF-MWO0007 30-35 WL Only
EHF-MWO0009 * 15-25 WL +VC

ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260
WL = water level measurement

@ proposed monitoring well

8-4



Table 8-1
Environmental Health Facility - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID: EHF-MWO0001 EHF-MWO0003 EHF-MWO0004
Screen Interval (ft bls): 20-30 25-30 15-20
TOC Elevation (ft NAVD88): 8.70 6.62 5.52
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2014 5.84 2.86 4.00 2.62 2.66 2.86
November 2016 5.10 3.60 3.04 3.58 2.00 3.52
September 2018 5.41 3.29 3.29 3.33 241 3.11
November 2020 4.30 4.40 2.20 4.42 1.02 4.50
November 2022 4.21 4.49 2.15 4.47 0.99 4.53

INTERMEDIATE WELL ID: EHF-MWO0005 EHF-MWO0006 EHF-MWO0007

Screen Interval (ft bls): 15-25 30-35 30-35
TOC Elevation (ft NAVD88): 5.31 6.26 5.61
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
November 2014 2.52 2.79 3.41 2.85 2.82 2.79
November 2016 1.67 3.64 2.82 3.44 1.96 3.65
September 2018 2.02 3.29 3.15 3.11 231 3.30
November 2020 0.85 4.46 1.89 4.37 1.47 4.14
November 2022 0.69 4.62 1.70 4.56 1.05 4.56
Notes:

bls = below land surface

BTOC = below top of casing

EHF = Environmental Health Facility
ft = feet

MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

TOC = top of casing

Pagelofl




Table 8-2

Environmental Health Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)

Category by Method 8260
Analyte VINYL CHLORIDE

FDEP GCTLs (ug/L) 1

FDEP NADC:s (ug/L) 100

Screened Interval
Location ID Sample Date (ft bls)

EHF-MW0001 8/31/2004 20-30 89
6/6/2005 20-30 75

11/16/2005 20-30 73

5/22/2006 20-30 55

11/8/2006 20-30 74

5/7/12007 20-30 49

11/6/2007 20-30 71

5/2/2008 20-30 52

11/4/2008 20-30 84

5/11/2009 20-30 45

11/9/2009 20-30 65

11/1/2010 20-30 38.1

11/1/2011 20-30 34.9

11/26/2012 20-30 32

11/11/2014 20-30 23

11/17/2016 20-30 23

9/24/2018 20-30 45

11/9/2020 20-30 1.6

11/15/2022 20-30 0.50 U
EHF-MW0004 8/31/2004 15-20 043U

11/9/2020 15-20 5.9

11/15/2022 15-20 5.4

EHF-MW0005 8/31/2004 15-25 68
6/2/2005 15-25 29

11/16/2005 15-25 35

5/22/2006 15-25 10

11/8/2006 15-25 35

5/7/2007 15-25 41

11/6/2007 15-25 33

5/2/2008 15-25 20

11/4/2008 15-25 19

5/11/2009 15-25 22

11/9/2009 15-25 10

11/1/2010 15-25 4.13
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Table 8-2
Environmental Health Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (ug/L) 1
FDEP NADC:s (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)
EHF-MW0005 11/1/2011 15-25 2.11
(continued) 11/26/2012 15-25 4.7
11/11/2014 15-25 4.2
11/17/2016 15-25 2.1
9/24/2018 15-25 0.71 U
11/9/2020 15-25 0.41U
11/15/2022 15-25 050U

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

EHF = Environmental Health Facility

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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Table 8-3
Environmental Health Facility - Long Term Monitoring (LTM)
DPT Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (pg/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)
EHF-DPTO0001 1/10/2023 8-12 0.71U
1/10/2023 13-17 0.71U
1/10/2023 18- 22 0.71U
1/10/2023 28 - 32 1.4
1/10/2023 38-42 0.71U
1/10/2023 48 - 52 0.71U
EHF-DPT0002 1/10/2023 8-12 0.71U
1/10/2023 13-17 15
1/10/2023 18- 22 19
1/10/2023 28 - 32 0.71U
1/10/2023 38-42 0.71U
1/10/2023 48 - 52 0.71U
EHF-DPT0003 1/10/2023 8-12 0.71U
1/10/2023 13-17 0.71U
1/10/2023 18- 22 0.71U
1/10/2023 28 - 32 0.71U
1/10/2023 38-42 0.71U
1/10/2023 48 - 52 0.71U
EHF-DPT0004 3/27/2023 8-12 0.71U
3/27/2023 13-17 1.7
3/27/2023 18- 22 3.9
3/27/2023 28 - 32 0.71U
3/27/2023 38-42 0.71 U
EHF-DPTO0005 3/27/2023 8-12 0.71U
3/27/2023 13-17 8.9
3/27/2023 18- 22 2.9
3/27/2023 28-32 0.71U
3/27/2023 38-42 0.71U
EHF-DPT0006 3/27/2023 8-12 1.1
3/27/2023 13-17 3.0
3/27/2023 18- 22 2.1
3/27/2023 28 - 32 0.71U
3/27/2023 38-42 0.71 U

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

EHF = Environmental Health Facility

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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HealthlEacility/(L57=15557)

EHF-MWO0001

EHF-MW0004

Location ID
Date

Screen Interval
Sample Type

EHF-MW0004
11/09/2020
15.0 - 20.0

NM

EHF-MW0004
11/15/2022
15.0 - 20.0

EHF-MWO%S

Location ID
Date

Screen Interval
Sample Type

EHF-MW0001

11/26/2012

20.0 - 30.0
NM

EHF-MW0001

11/11/2014

20.0 - 30.0
NM

EHF-MW0001

11/17/2016

20.0 - 30.0
NM

EHF-MWO0001
09/24/2018
20.0 - 30.0

EHF-MWO0001
11/09/2020
20.0 - 30.0

EHF-MW0001

11/15/2022

20.0 - 30.0
NM

Analyte

VINYL CHLORIDE

Analyte

VINYL CHLORIDE

»
BNEH F-MW0007,

EHF-MWO0005

Location ID EHF-MW0005
Date 11/26/2012

Screen Interval
Sample Type NM

15.0 - 25.0

EHF-MW0005
11/11/2014
15.0 - 25.0

EHF-MW0005
11/17/2016
15.0 - 25.0

EHF-MW0005

09/24/2018

15.0 - 25.0
NM

EHF-MW0005

11/09/2020

15.0 - 25.0
NM

EHF-MW0005

11/15/2022

15.0 - 25.0
NM

Analyte

VINYL CHLORIDE

EHE-MW0008

Date Saved: 8/10/2023 11:40:24 AM

Legend Notes: 0 %0 100 N
-.- Intermediate LTM Well, Sample Results Exceed GCTL 1. LTM = Long Term Monitoring e —— o
; 2. MW = Monitoring Well VINYL CHLORIDE 1 Scale 1" = 60"
-e— Intermediate LTM Well, Sample Results Below GCTL 3. NM = Normal Sample
O  Non-LTM, No Sample Results 4. SWMU = Solid Waste Management Unit
: : _ 5. All results and screening criteria presented in pg/L.
Intermediate Groundwater Elevation Contours - November 2022 6. U = Result was below the laboratory Method Detection Limit (MDL). FIGURE 8-2
— Direction of Groundwater Flow 7. FDEP GCTLs = Florida Department of Environmental Protection Groundwater

Cleanup Target Levels. Chapter 62-777, FAC. Groundwater Sampling Analytical Results

. Blue font indicates an exceedance of FDEP GCTLs.
9. Aerial Source: ESRI 2018.
10. Depth of monitoring well screen interval is presented in feet below land surface.

D Approximate Extent of Vinyl Chloride Greater Than GCTLs from
Monitoring Well Sampling (Dashed Where Inferred)
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EHF-DPT0003

Location ID

Date

Depth Interval (ft)
Sample Type

EHF-DPT0003
01/10/2023
8 - 12
NM

EHF-DPT0003
01/10/2023
13 - 17
NM

EHF-DPT0003
01/10/2023
18 - 22
NM

EHF-DPT0003
01/10/2023
28 - 32
NM

EHF-DPT0003
01/10/2023
38 - 42
NM

EHF-DPT0003
01/10/2023
48 - 52
NM

Analyte

VINYL CHLORIDE

EHF-DPT0004

Depth I

Location ID
Date

nterval (ft)
Sample Type

EHF-DPT0004
03/27/2023
8 - 12
NM

EHF-DPT0004
03/27/2023
13 - 17
NM

EHF-DPT0004
03/27/2023
18 - 22
NM

EHF-DPT0004
03/27/2023
28 - 32
NM

EHF-DPT0004
03/27/2023
38 - 42
NM

Analyte

VINYL C

HLORIDE

EHF-DPT0002

Location ID

Date

Depth Interval (ft)
Sample Type

EHF-DPT0002
01/10/2023
8 - 12
NM

EHF-DPT0002
01/10/2023
13 - 17
NM

EHF-DPT0002
01/10/2023
18 - 22
NM

EHF-DPT0002
01/10/2023
28 - 32
NM

EHF-DPT0002
01/10/2023
38 - 42
NM

EHF-DPT0002
01/10/2023
48 - 52
NM

Analyte

VINYL CHLORIDE

EHF-DPT0005

Location ID

Date

Depth Interval (ft)
Sample Type

EHF-DPT0005
03/27/2023
8 - 12
NM

EHF-DPT0005
03/27/2023
13 - 17
NM

EHF-DPT0005
03/27/2023
18 - 22
NM

EHF-DPT0005
03/27/2023
28 - 32
NM

38 - 42
NM

EHF-DPT0005
03/27/2023

Analyte

VINYL CHLORIDE

EHF-DPT0006

Location ID

Date

Depth Interval (ft)
Sample Type

EHF-DPT0006
03/27/2023
8 - 12
NM

EHF-DPT0006
03/27/2023
13 - 17
NM

EHF-DPT0006
03/27/2023
18 - 22
NM

EHF-DPT0006
03/27/2023
28 - 32
NM

EHF-DPT0006
03/27/2023
38 - 42

Proposed Monitoring
Well Location

M (15-25ft bls)

Analyte

VINYL CHLORIDE

EHF-DPT0001

Location ID EHF-DPT0001
Date 01/10/2023
Depth Interval (ft) 8 - 12
Sample Type NM

EHF-DPT0001 | EHF-DPT0001 | EHF-DPT0001 | EHF-DPT0001 | EHF-DPT0001
01/10/2023 01/10/2023 01/10/2023 01/10/2023 01/10/2023

13 - 17
NM

18 - 22 28 - 32 38 - 42 48 - 52
NM NM NM NM

Analyte

VINYL CHLORIDE

Legend
- DPT Does Not Exceed GCTL
4 DPT Exceeds GCTL
-.- Intermediate LTM Well, Sample Results Exceeds GCTL

-e— Intermediate LTM Well, Sample Results Below GCTL

© Non-LTM Well, No Sample Results

Intermediate Groundwater Elevation Contours - November 2022

— Direction of Groundwater Flow

Approximate Extent of Vinyl Chloride Greater Than GCTLs from
Monitoring Well Sampling

Approximate Extent of Vinyl Chloride Greater Than GCTLs from
DPT Sampling (Dashed Where Inferred)

Notes:

Noobkwh =

10.
11.
12.
13.

DPT = Direct Push Technology

LTM = Long Term Monitoring

MW = Monitoring Well

NM = Normal Sample

SWMU = Solid Waste Management Unit

U = Result was below the laboratory Method Detection Limit (MDL).

FDEP GCTLs = Florida Department of Environmental Protection Groundwater
Cleanup Target Levels, Chapter 62-777, F.A.C.

All results and screening criteria presented in pg/L.

Bolded results indicate the presence of an analyte at the specified concentration.
Blue font indicates an exceedance of FDEP GCTLs.

Aerial Source: FDOT 2018.

Depth is presented in feet below land surface.

Depth of screen interval is presented in feet below land surface.
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9. KENNEDY ATHLETIC, RECREATION, AND SOCIAL PARK 1

This section provides a summary of the KARS Park 1 Location of Concern (LOC) 9 site
(SWMU 084). Refer to Figure 9 for a site map.

9.1 SITE DESCRIPTION AND HISTORY

The KARS Park 1 site is located on East Hall Road, approximately 2.5 miles east of State

Road 3, and approximately 5 miles south of KSC on Merritt Island. The 135 acre park is utilized
by current and former NASA personnel as a recreational facility, which includes picnic areas;
tent and recreational vehicle camp sites; tennis, volleyball, and basketball courts; softball fields;
and a boat launch ramp. The LOC 9 area consists of former rifle, skeet, and pistol ranges, which
have been inactive since 2003 (NASA 2008).

An RFI, completed in 2005, identified accumulated lead shot and spent skeet targets as a
potential for release of contaminants. The RFI confirmed PAH and lead-impacted soils
exceeding SCTLs and groundwater at concentrations exceeding the GCTL and KSC background
level (Tetra Tech 2005).

Based on the RFI, the impacted soils at LOC 9 were to be removed during a series of soil IMs.
PAH-impacted soils were addressed during Phase 1 of the soil IM between December 2004 and
May 2005. Lead-impacted soils were addressed during Phases 2 and 3 of the Soil IM between
June 2007 and February 2008. NFA for soil at LOC 9 was achieved in 2008 following the
completion of successful excavation activities (NASA 2008).

As part of the 2005 RF, a risk evaluation was conducted, which determined that groundwater
posed an unacceptable human health risk if it was used as a potable water source. A CMS was
performed in 2007 to determine the appropriate remedy for groundwater, which recommended
NFA with controls (Tetra Tech 2007b). The remedy included LTM sampling of 12 monitoring
wells, which began in 2008 on an annual schedule. In 2013, the sampling program changed to
biennial groundwater sampling of three monitoring wells due to COC concentrations in the other
nine monitoring wells reducing to below the GCTL (Tetra Tech 2013). LOC 9 changed to a 5-
year sampling schedule after the July 2015 sampling event (Jacobs-CORE 2017b).

Lead concentrations were below the GCTL in the three remaining monitoring wells in November
2020. Monitoring well KP1-MW0018 was found destroyed during the November 2020 sampling
event and was properly abandoned in July 2021 (HydroGeoLogic 2021).

9.2 FIELD ACTIVITIES

A confirmation sampling event was performed in September 2021 following the November 2020
sampling event with no GCTL exceedances. Groundwater levels were measured at 16
monitoring wells, and groundwater samples were collected from three monitoring wells. In
accordance with the recommendations from the 2021 IA LTM ADP, monitoring well

9-1
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KP1-MWO0022 was redeveloped and sampled in May 2022 due to debris obstructing the well
screen. The following table shows the network of wells used for groundwater level
measurements and sampling at LOC 9.

Well ID Screen Interval (ft bls) Analysis
KP1-MWO0001 2-12 WL Only
KP1-MW0003 2-12 WL + Lead
KP1-MW0004 2-12 WL Only
KP1-MWO0005 2-12 WL Only
KP1-MW0015 2-12 WL Only
KP1-MW0016 2-12 WL Only
KP1-MWO0017 2-12 WL Only
KP1-MW0019 2-12 WL Only
KP1-MWO0022 2-12 WL + Lead
KP1-MW0023 2-12 WL Only
KP1-MW0024 2-12 WL Only
KP1-MWO0027 2-12 WL Only
KP1-MW0028 2-12 WL Only
KP1-MW0035 2-12 WL + Lead
KP1-MW0036 2-12 WL Only
KP1-MWO0037 2-12 WL Only

ID = identification

Lead = total lead analysis by Method 6020
MW = monitoring well

WL = water level measurement

The groundwater samples collected during the September 2021 and May 2022 field events at
KARS Park 1 LOC 9 were analyzed for lead by Method 6020. Below are the respective GCTLs
and NADC:s for the COC present at KARS Park 1 LOC 9.

coc GCTL (ug/L) NADC (ug/L)

Total lead 15 150

9.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the September 2021 sampling event were used to calculate
groundwater elevations presented in Table 9-1. Groundwater elevations were used to determine
the contours and flow direction for the shallow aquifer zone (2 ft bls to 12 ft bls) shown on
Figure 9-1. The shallow groundwater flow direction at LOC 9 was toward the southeast in
September 2021. The average historical groundwater flow at LOC 9 is east-southeast.

9.4 ANALYTICAL RESULTS

Lead concentrations were detected in groundwater at levels exceeding the GCTL at
KP1-MW0022 (15.8 pg/L) in 2021; however, the detections were within the range of KSC
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background concentrations (2.5 pg/L to 28 ug/L). Lead concentrations were not detected at KP1-
MWO0022 when resampled in May 2022. A summary of the analytical results from 2003 to
present is presented in Table 9-2. Analytical results are depicted on Figure 9-2.

9.5 TREND ANALYSIS

Concentrations of lead at LOC 9 have decreased significantly since 2003. The three monitoring
wells analyzed in 2021 have exhibited no clear trends during recent sampling events. The
following chart shows the lead concentrations at LOC 9 since 2011.

- Lead Trends at KARS Location 9

—@&— KP1-MWO0003

1 N _______ - - KP1-MW0022
10 7

] —@— KP1-MWO0035
3/ - = GCTL

GCTL=15 pg/L
1 T T T T T T T T T T 1 NADC =150 ug/L
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Sample Date

Concentration (ug/L)

9.6 CONCLUSION AND RECOMMENDATION

Total lead concentrations at monitoring well KP1-MWO0022 were slightly elevated in September
2021, but were not detected in May 2022. Monitoring wells KP1-MW0003 and KP1-MWQ0035
are recommended to be removed from the sampling schedule because concentrations of total lead
in these two monitoring wells have been below the GCTL for the last two consecutive sampling
events. The 5-year LTM frequency is recommended to be accelerated to May 2023 at LOC 9
with 16 monitoring wells used for groundwater level measurements and a groundwater sample
collected from KP1-MWO0022. Pending continued analytical data below the GCTL in May 2023,
long-term groundwater monitoring at KARS Park 1 LOC 9 is recommended to discontinue and
the LUC is recommended to be removed.

The following table shows the recommended network of wells for groundwater level

measurements and groundwater sampling for the next sampling event at KARS Park 1 LOC 9
scheduled for May 2023.

Well ID Screen Interval (ft bls) Analysis
KP1-MWO0001 2-12 WL Only
KP1-MWO0003 2-12 WL Only

9-3



Long-Term Groundwater Monitoring Report

Industrial Area

Revision: 0
October 2023
Well ID Screen Interval (ft bls) Analysis
KP1-MW0004 2-12 WL Only
KP1-MWO0005 2-12 WL Only
KP1-MW0015 2-12 WL Only
KP1-MW0016 2-12 WL Only
KP1-MWO0017 2-12 WL Only
KP1-MWO0019 2-12 WL Only
KP1-MWO0022 2-12 WL + Lead
KP1-MW0023 2-12 WL Only
KP1-MW0024 2-12 WL Only
KP1-MWO0027 2-12 WL Only
KP1-MW0028 2-12 WL Only
KP1-MW0035 2-12 WL Only
KP1-MW0036 2-12 WL Only
KP1-MWO0037 2-12 WL Only

ID = identification

Lead = total lead analysis by Method 6020

MW = monitoring well
WL = water level measurement



Table 9-1
Kennedy Athletic, Recreation, and Social Park 1 - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

LOC9 SHALLOW WELL ID: KP1-MWO0001 KP1-MWO0003 KP1-MWO0004
Screen Interval (ft bls): 2-12 2-12 2-12
TOC Elevation (ft NAVD88): 4.96 2.82 4.56
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
July 2015 5.31 -0.35 2.20 0.62 5.08 -0.52
November 2020 3.15 1.81 >TOC Not Measured 3.09 1.47
September 2021 4.58 0.38 2.01 0.81 4.25 0.31
LOC9 SHALLOW WELL ID: KP1-MWO0005 KP1-MW0015 KP1-MW0016
Screen Interval (ft bls): 2-12 2-12 2-12
TOC Elevation (ft NAVD88): 4.79 3.01 421
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
July 2015 5.23 -0.44 2.25 0.76 3.58 0.63
November 2020 3.25 1.54 0.00 3.01 1.15 3.06
September 2021 4.53 0.26 2.03 0.98 2.78 1.43
LOC9 SHALLOW WELL ID: KP1-MWO0017 KP1-MWO0018 KP1-MWO0019
Screen Interval (ft bls): 2-12 2-12 2-12
TOC Elevation (ft NAVD88): 4.04 4,94 2.34
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
July 2015 3.15 0.89 5.12 -0.18 2.79 -0.45
November 2020 0.87 3.17 Destroyed 1.00 1.34
September 2021 2.51 1.53 Abandoned 2.29 0.05
LOC9 SHALLOW WELL ID: KP1-MW0022 KP1-MW0023 KP1-MW0024
Screen Interval (ft bls): 2-12 2-12 2-12
TOC Elevation (ft NAVD88): 2.73 4.82 2.18
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
July 2015 3.35 -0.62 4.52 0.30 2.68 -0.50
November 2020 1.60 1.13 2.55 2.27 0.95 1.23
September 2021 2.63 0.10 3.70 1.12 2.15 0.03
May 2022 3.38 -0.65 Not Measured Not Measured
LOC9 SHALLOW WELL ID: KP1-MW0027 KP1-MW0028 KP1-MW0035
Screen Interval (ft bls): 2-12 2-12 2-12
TOC Elevation (ft NAVD88): 5.57 2.64 1.99
Depth to Water | Water Elevation Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
July 2015 5.37 0.20 3.16 -0.52 1.25 0.74
November 2020 3.32 2.25 1.00 1.64 0.62 1.37
September 2021 4.43 1.14 2.97 -0.33 1.88 0.11
LOC9 SHALLOW WELL ID: KP1-MWO0036 KP1-MWO0037
Screen Interval (ft bls): 2-12 2-12
TOC Elevation (ft NAVD88): 2.10 4.98
Depth to Water | Water Elevation Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVD88)
July 2015 2.10 0.00 5.41 -0.43
November 2020 0.27 1.83 3.49 1.49
September 2021 1.92 0.18 4.49 0.49
Notes:

bls = below land surface
BTOC = below top of casing
ft = feet

KP1 = Kennedy Athletic, Recreation, and Social Park 1

MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

TOC = top of casing

Page 1 of 1




Table 9-2

KARS Park 1 - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Metals Analysis

Category by Method SW846 6010D
TOTAL DISSOLVED
Analyte LEAD LEAD
FDEP GCTLs (ug/L) 15 15
FDEP NADCs (ug/L) 150 150
Screened Interval
Location ID Sample Date (ft bls)
LOC9: 12/30/2003 2-12 25.1 6.9
KP1-MWO0001 5/4/2006 2-12 7.2 1.7U
LOC9: 12/30/2003 2-12 188 41.5
KP1-MWO0003 4/19/2004 2-12 1,650 39.2
5/5/2006 2-12 266 3.21
4/23/2008 2-12 421 221
8/5/2008 2-12 20.0 20U
6/10/2009 2-12 47.6 31.0
9/23/2009 2-12 441 341
4/14/2010 2-12 3.4 20U
9/15/2010 2-12 6.2 20U
4/19/2011 2-12 19.0 13.0
9/6/2011 2-12 20U 20U
4/22/2012 2-12 7.71 20U
9/5/2013 2-12 421 201
7/17/2015 2-12 17.0 NA
11/13/2020 2-12 3.21 NA
9/16/2021 2-12 13.9 NA
LOC 9: 2/20/2004 2-12 55.7 8.7
KP1-MWO0004 2/24/2004 2-12 82.2 50.3
4/23/2008 2-12 281 291
8/5/2008 2-12 2U 21
6/10/2009 2-12 21 211
9/23/2009 2-12 2U 251
4/14/2010 2-12 217 2U
9/15/2010 2-12 2U 2U
4/19/2011 2-12 2U 2U
9/6/2011 2-12 2U 2U
LOC 9: 2/20/2004 2-12 24.4 12.3
KP1-MWO0005 2/24/2004 2-12 28.7 19.4
5/4/2006 2-12 42.1 32.5
4/24/2008 2-12 261 231
8/6/2008 2-12 2U 2U
6/10/2009 2-12 2U 2U
9/23/2009 2-12 2U 2U
4/14/2010 2-12 2U 2U
9/15/2010 2-12 2U 2U
4/19/2011 2-12 2U 2U
9/6/2011 2-12 2U 2U
LOC 9: 2/20/2004 2-12 8.3 5
KP1-MWO006 2/24/2004 2-12 13.5 341
5/4/2006 2-12 20.7 17.6
4/24/2008 2-12 125 5.9
8/6/2008 2-12 9.6 8
6/10/2009 2-12 31 221
9/23/2009 2-12 10.4 41
4/14/2010 2-12 437J 2U
9/15/2010 2-12 247] 2U
4/19/2011 2-12 2U 2U
9/6/2011 2-12 281 2U
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Table 9-2

KARS Park 1 - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Metals Analysis

Category by Method SW846 6010D
TOTAL DISSOLVED
Analyte LEAD LEAD
FDEP GCTLs (ug/L) 15 15
FDEP NADCs (ug/L) 150 150
Screened Interval
Location ID Sample Date (ft bls)
LOC 9: 3/29/2005 2-12 7.8 371
KP1-MWO0015 5/5/2006 2-12 5.9 331
LOC 9: 3/30/2005 2-12 6.4 12U
KP1-MWO0016 5/5/2006 2-12 181 1.7U
LOC 9: 3/30/2005 2-12 55 391
KP1-MW0017 5/5/2006 2-12 7 31
LOC 9: 3/30/2005 2-12 85.7 16.4
KP1-MW0018 5/3/2006 2-12 6.7 1.7U
4/23/2008 2-12 2.21 231
8/5/2008 2-12 2U 2U
LOC 9: 3/29/2005 2-12 40.2 35.8
KP1-MWO0019 5/6/2006 2-12 73.4 12.4
4/23/2008 2-12 261 281
8/6/2008 2-12 2U 2U
LOC 9: 3/30/2005 2-12 1.2U 1.2U
KP1-MW0022 5/6/2006 2-12 2.11 17U
4/24/2008 2-12 461 3.21
8/6/2008 2-12 361 2U
6/10/2009 2-12 22.8 16.5
9/23/2009 2-12 531 6.2 1
4/14/2010 2-12 20U 20U
9/15/2010 2-12 6.7J 6.4J
4/19/2011 2-12 261 3.01
9/6/2011 2-12 9.11 791
4/22/2012 2-12 6.11 20U
9/5/2013 2-12 201 201
7/15/2015 2-12 25U NA
11/13/2020 2-12 1.1U NA
9/16/2021 2-12 15.8 NA
5/12/2022 2-12 250U NA
LOC 9: 5/25/2005 15-115 2.31 12U
KP1-MW0023 5/3/2006 15-115 1.7U 1.7U
LOC 9: 5/25/2005 2-12 12U 1.2U
KP1-MW0024 5/6/2006 2-12 3.11 241
4/23/2008 2-12 251 241
8/6/2008 2-12 3.81 2.71
LOC 9: 5/25/2005 8-18 12U 1.2U
KP1-MW0025 5/4/2006 8-18 1.7U 1.7U
LOC 9: 5/25/2005 8-18 12U 1.2U
KP1-MW0026 5/4/2006 8-18 1.71 1.7U
LOC 9: 5/25/2005 2-12 141 12U
KP1-MWO0027 5/3/2006 2-12 5 311
LOC 9: 5/25/2005 2-12 1.21 161
KP1-MW0028 5/6/2006 2-12 341 3.21
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Table 9-2
KARS Park 1 - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Metals Analysis
Category by Method SW846 6010D
TOTAL DISSOLVED
Analyte LEAD LEAD
FDEP GCTLs (ug/L) 15 15
FDEP NADCs (ug/L) 150 150
Screened Interval
Location ID Sample Date (ft bls)
LOC 9: 4/23/2008 2-12 3.71 341
KP1-MWO0035 8/6/2008 2-12 3.01 20U
6/10/2009 2-12 311 20U
9/23/2009 2-12 351 2.71
4/14/2010 2-12 20U 2.2
9/15/2010 2-12 20U 20U
4/19/2011 2-12 20U 20U
9/6/2011 2-12 20U 20U
4/22/2012 2-12 391 20U
9/5/2013 2-12 6.11 201
7/15/2015 2-12 25U NA
11/13/2020 2-12 341 NA
9/16/2021 2-12 14.6 NA
LOC 9: 4/23/2008 2-12 211 281
KP1-MW0036 8/5/2008 2-12 21 2U
LOC 9: 4/23/2008 2-12 21U 231
KP1-MWO0037 8/5/2008 2-12 2U 2U
LOC 9: 4/23/2008 20-25 21U 351
KP1-MW0038 8/5/2008 20 - 25 2U 2U

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

LOC = location of concern

KP1 = Kennedy Athletic, Recreation, and Social Park 1

MW = monitoring well

NA = Not Analyzed

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs

Highlighted cell indicates an exceedance of FDEP NADCs

| = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

J = Indicates an estimated value

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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9
KP1-MW0027

KP1-MW0003

Location ID KP1-MW0003 KP1-MW0003 KP1-MWO0003 KP1-MW0003 KP1-MW0O003 KP1-MW0003

Date 09/06/2011 04/22/2012 09/05/2013 07/17/2015 11/13/2020 09/16/2021

Screen Interval 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0
Sample Type NM NM NM NM NM NM

Analyte

LEAD

KP1:MW0023
()

@ KPRA-MW0025

KP1-MW0016 c KPA-MWO0017

© KP1:-MWO0001
® d

KP1-MWO0037

&3 () KP1:MW0026
KP1-MW0006 ®

KP1-MW0005

KP1-MWN0018 ()
KP1:MWN0015

KP1-MW0035

KP1-MW.0004 Location ID KP1-MW0035 KP1-MW0035 KP1-MW0035 KP1-MW0035 KP1-MW0035 KP1-MW0035

Date 09/06/2011 04/22/2012 09/05/2013 07/15/2015 11/13/2020 09/16/2021

Screen Interval 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0
Sample Type NM NM NM NM NM NM

Analyte
KR1-MW0019
‘ LEAD

KPA:MW0036

KP1-MW0022

Location ID KP1-MW0022 KP1-MW0022 KP1-MW0022 KP1-MW0022 KP1-MW0022 KP1-MW0022 KP1-MW0022

Date 09/06/2011 04/22/2012 09/05/2013 07/15/2015 11/13/2020 09/16/2021 05/12/2022

Screen Interval 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0 2.0 - 12.0
Sample Type NM NM NM NM NM NM NM

Analyte

LEAD

Legend Notes: 0 180 360 N
1. LTM = Long Term Monitoring ? Feet

| “@ Shallow LTM Well, Sample Results Below GCTL 2. MW = Monitoring Well

o N LTM. No S le R | 3. NM = Normal Sample LEAD 15 Scale 1" =180’
on- » NO Sample ~esu ts 4. SWMU = Solid Waste Management Unit
H _ 5. All results and screening criteria presented in pg/L.
Shallow Groundwater Elevation Contours - September 2021 6. | = Resultis greater than or equal to the Method Detection Limit (MDL) but less than the
—> Direction of Groundwater Flow Practical Quantitation Limit (PQL). FIGURE 9-2

7. U = Result was below the laboratory MDL. G d t S li A I t IR |t
8. FDEP GCTLs = Florida Department of Environmental Protection Groundwater rounawater sampling Analytica esults

Cleanup Target Levels, Chapter 62-777, F.A.C.
9. Bolded results indicate the presence of an analyte at the specified concentration.
10. Blue font indicates an exceedance of FDEP GCTLs.
11. Aerial Source: ESRI 2018.
12. Depth of monitoring well screen interval is presented in feet below land surface.
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10. ENGINEERING DEVELOPMENT LABORATORY

This section provides a summary of the EDL site (SWMU 085). Refer to Figure 10 for a site
map.

10.1 SITE DESCRIPTION AND HISTORY

EDL is located south of the SSPF at the southeast corner of the East Avenue Southeast and 2"
Street Southeast intersection. The EDL Building was constructed in 1966 to support astronaut
training for the Apollo Space Program, including mock simulators such as the Lunar Lander. The
building is currently utilized as office space, a prototype machine shop, and material testing. The
site consists of the EDL Building and associated support facilities (NASA 2005a).

A 2003 SWMU assessment recommended confirmatory sampling at EDL, which was performed
in 2004 (J-BOSC 2003). Concentrations of VVC were confirmed in groundwater exceeding the
GCTL. In 2005, an RFI and risk evaluation confirmed the previous assessment, identifying VC
as potentially causing an unacceptable human health risk if groundwater was to be used as a
source of drinking water (LFR 2006a). To address contaminant concentrations that exceeded the
GCTL, MNA of groundwater was selected to reduce VC concentrations (NASA 2005c). Annual
LTM sampling of groundwater commenced at EDL in 2006, and transitioned to the current
biennial groundwater sampling schedule in 2012.

10.2 FIELD ACTIVITIES

Field activities were conducted at EDL in November 2022. Groundwater levels were measured at
four monitoring wells, and samples from two monitoring wells were collected during the event.
The following table shows the network of monitoring wells used for groundwater level
measurements and sampling at EDL.

Well ID Screen Interval (ft bls) Analysis
EDL-MW0004 30-40 WL +VC
EDL-MWO0005 30-40 WL Only
EDL-MWO0006R 30-40 WL +VC
EDL-MW0007 30-40 WL Only

ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260
WL = water level measurement

DPT groundwater sampling was performed at three locations in January 2023. The three
locations were chosen to fill a historical data gap and complete a horizontal delineation of the
VC plume along the southern boundary at EDL.
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Groundwater samples collected during the November 2022 LTM and January 2023 DPT events
were analyzed for VC by Method 8260. Below are the respective GCTLs and NADCs for the
COC present at EDL.

coc GCTL (ug/L) NADC (ug/L)
VC 1 100

10.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the November 2022 sampling event were used to calculate
groundwater elevations presented in Table 10-1. Groundwater elevations were used to determine
the contours and flow direction for the intermediate aquifer zone (30 ft bls to 40 ft bls) at EDL,
shown on Figure 10-1. The flow direction during the November 2022 sampling event was
inward from the west and southeast, and outward to the north and south. Historically,
groundwater flow direction has been toward the northeast on the western portion of the site and
toward the northwest on the eastern portion of the site.

10.4 ANALYTICAL RESULTS

104.1 Groundwater Analytical Results — Monitoring Wells

The concentrations of VVC at monitoring wells EDL-MWO0004 (2.4 ug/L) and EDL-MWO0006R
(1.5 pg/L) were above the GCTL. A summary of the analytical results is presented in
Table 10-2. Analytical results are depicted on Figure 10-2.

10.4.2 Groundwater Analytical Results — DPT

Groundwater samples were collected from the center of a 4 ft screen at the following depths: 30
ft bls, 40 ft bls, and 50 ft bls. The depth intervals were kept similar to past EDL site assessments
to analyze COC concentrations above and below the present contaminated zone.

VC was not detected at EDL-DPT0012 and EDL-DPT0013. VC was detected below the GCTL
at EDL-DPTO0014 at 30 ft (0.94 | ug/L). A summary of the analytical results is presented in
Table 8-2. Figure 8-3 depicts the analytical results of the groundwater samples collected from
each DPT location.

10.5 TREND ANALYSIS

November 2022 sampling results from monitoring wells EDL-MWO0004 and EDL-MWO0006R
were compared to historical analytical trends. VC concentrations in both monitoring wells have
been stable, remaining slightly above the GCTL. The following trend chart shows the VC
concentrations at EDL since 2012.
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Vinyl Chloride Trends at EDL

10 -

_\A-—-.\ﬂ/‘\./. EDL-MWO0004

Concentration (ug/L)
[E=Y

0.1 T T T T T T

Sample Date

2012 2013 2014 2015 2016 2017 2018 2019 2020 2

021 2022 2023

EDL-MWOO0O6R

- == GCTL

GCTL=1 pg/L
NADC = 100 pg/L

10.6 CONCLUSION AND RECOMMENDATION

The southern boundary at EDL has been horizontally delineated south of EDL-MW0004 by DPT
sampling in January 2023; however, concentrations of VC at select EDL monitoring wells
remain slightly above the GCTL. Biennial LTM frequency is recommended to continue at
monitoring wells EDL-MWO0004 and EDL-MWO0O006R for VVC analysis. Groundwater level
measurements are recommended to continue at four monitoring wells.

The following table shows the recommended monitoring wells for water level measurements and
groundwater sampling for the next sampling event at EDL scheduled for November 2024.

Well ID Screen Interval (ft bls) Analysis
EDL-MW0004 30-40 WL +VC
EDL-MWO0005 30-40 WL Only
EDL-MWO0006R 30-40 WL +VC
EDL-MWO0007 30-40 WL Only

ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260
WL = water level measurement
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Engineering Development Laboratory - Long Term Monitoring (LTM)

Table 10-1

Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID: EDL-MWO0004 EDL-MWO0005 EDL-MWOO006R
Screen Interval (ft bls): 30 - 40 30-40 30-40
TOC Elevation (ft NAVD88): 8.03 7.39 9.44
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVDB88) (ft BTOC) (ft NAVDA88)
May 2014 5.73 2.30 5.00 2.39 7.14 2.30
November 2016 5.74 2.29 5.02 2.37 7.15 2.29
March 2018 6.83 1.20 6.12 1.27 8.19 1.25
November 2020 4.92 3.11 4.14 3.25 6.33 3.11
November 2022 5.03 3.00 4.25 3.14 6.45 2.99

INTERMEDIATE WELL ID: EDL-MWO0007

Screen Interval (ft bls): 30-40
TOC Elevation (ft NAVD88): 8.44
Depth to Water | Water Elevation

Date (ft BTOC) (ft NAVD88)
May 2014 6.05 2.39
November 2016 6.10 2.34
March 2018 7.18 1.26
November 2020 5.23 3.21
November 2022 5.38 3.06
Notes:

bls = below land surface
BTOC = below top of casing

EDL = Engineering Development Laboratory

ft = feet
MW = monitoring well

NAVD88 = North American Vertical Datum of 1988

TOC = top of casing

Pagelofl




Table 10-2
Engineering Development Laboratory - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (ug/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)

EDL-MW0004 7/11/2005 30-40 2.3
5/22/2006 30-40 2.3
11/7/2006 30-40 3.0

5/7/2007 30-40 2.9
11/6/2007 30-40 4.3

5/1/2008 30-40 2.5
11/3/2008 30-40 2.4
5/11/2009 30-40 2.5
11/9/2009 30-40 2.2
11/1/2010 30-40 2.14
11/1/2011 30-40 3.18
11/27/2012 30-40 2.5
11/10/2014 30-40 2.7
11/17/2016 30-40 1.9
9/25/2018 30-40 2.9
11/10/2020 30-40 1.9
11/15/2022 30 - 40 2.4

EDL-MW0006 7/11/2005 30-40 3.8
5/22/2006 30-40 3.4
11/7/2006 30-40 3.9

5/7/2007 30-40 3.7
11/6/2007 30-40 2.3
5/1/2008 30-40 4.8
11/3/2008 30 - 40 4.6
EDL-MWO0006R 6/1/2009 30-40 2.2
11/9/2009 30-40 2.3
11/1/2010 30-40 1.93
11/1/2011 30-40 2.82
11/27/2012 30-40 2.3
11/10/2014 30-40 2.0
11/17/2016 30-40 1.7
9/25/2018 30-40 2.2
11/10/2020 30-40 15
11/15/2022 30 - 40 15

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

EDL = Engineering Development Laboratory

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

Red font indicates an exceedance of FDEP GCTLs
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Table 10-3
Engineering Development Laboratory - Long Term Monitoring (LTM)
DPT Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (ug/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location 1D Sample Date (ft bls)
EDL-DPT0012 1/12/2023 28-32 0.71U
1/12/2023 38-42 0.71U
1/12/2023 48 - 52 0.71U
EDL-DPT0013 1/12/2023 28-32 0.71U
1/12/2023 38-42 0.71U
1/12/2023 48 - 52 0.71U
EDL-DPT0014 1/13/2023 28 - 32 0.941
1/13/2023 38-42 0.71U
1/13/2023 48 - 52 0.71U

Notes:

FDEP GCTLs = Florida Department of Environmental Protection Groundwater Cleanup Target Levels,
Chapter 62-777 Florida Administrative Code, Table 1 (2005)

FDEP NADCs = Natural Attenuation Default Concentration, Chapter 62-777 Florida Administrative Code,
Table V (2005)

ft bls = feet below land surface

EDL = Engineering Development Laboratory

MW = monitoring well

Results and screening criteria presented in pg/L (micrograms per liter)

Bolded results indicate the presence of an analyte at the specified concentration

| = Analyte greater than or equal to the method detection limit, but less than the practical quantitation limit

U = Analyte not detected

The numeric value presented for non-detects is the sample-specific reporting detection limit
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EDL-MWO0006R

Location ID
Date

Screen Interval
Sample Type

EDL-MW0004
11/27/2012
30.0 - 40.0

EDL-MW0004

11/10/2014

30.0 - 40.0
NM

EDL-MW0004

11/17/2016

30.0 - 40.0
NM

EDL-MW0004

09/25/2018

30.0 - 40.0
NM

EDL-MW0004

11/10/2020

30.0 - 40.0
NM

EDL-MW0004

11/15/2022

30.0 - 40.0
NM

Location ID
Date

Screen Interval
Sample Type

EDL-MWO006R

11/27/2012

30.0 - 40.0
NM

EDL-MW0006R
11/10/2014

EDL-MWO006R
11/17/2016

EDL-MWO006R
09/25/2018

EDL-MWO006R
11/10/2020

EDL-MWOO006R
11/15/2022

30.0 - 40.0 30.0 - 40.0 30.0 - 40.0 30.0 - 40.0 30.0 - 40.0
NM NM

Analyte

VINYL CHLORIDE

Date Saved: 2/13/2023 3:20:24 PM

Analyte
VINYL CHLORIDE . . . 2.9 1.9 2.4 f . 4
— *b '1. - ‘f‘ \ 3
' F . ! Storage
- ! S Building
witch Gear; M7-04
- EDL Support ‘ ildi ‘ (7-0 60)
: k! \ Building ' .25 F ! ERN . -
> : A .

(M7-0459)
L

.

BLDG
N E‘ (M7-0409A)1

ZEDL=MWO00058

EDLE=MWO000/1 EDLEIW0001S

Legend Notes: o 0 50 100 N
-.- Intermediate LTM Well, Sample Results Exceed GCTL : kATVI\\;I_—'\I;Iong Term Monitoring ? Feet
= Monitoring Well VINYL CHLORIDE | 1 .
O Non-LTM, No Sample Results NM = Normal Sample Scale 1" =50

Intermediate Groundwater Elevation Contours - November 2022
— Direction of Groundwater Flow

D Approximate Extent of Vinyl Chloride Greater Than GCTLs from
Monitoring Well Sampling

. All results and screening criteria presented in pg/L.

. FDEP GCTLs = Florida Department of Environmental Protection Groundwater
Cleanup Target Levels, Chapter 62-777, F.A.C.

Blue font indicates an exceedance of FDEP GCTLs.

Aerial Source: ESRI 2018.

Depth of monitoring well screen interval is presented in feet below land surface.

1
2
3.
4. SWMU = Solid Waste Management Unit
5
6

FIGURE 10-2
Groundwater Sampling Analytical Results
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(M7-0409F)
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(M7-0460A)
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(M7-0459) EDL-MWO0006 R

Equipment
14 BLDG
% (M7-0409A)
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EDLE:MW0002

EDL-DPTO0014

Location ID
Date

Depth Interval (ft)

Sample Type

EDL-DPT0014
01/13/2023
28 - 32
NM

EDL-DPT0014
01/13/2023
38 - 42
NM

EDL-DPT0014
01/13/2023
48 - 52
NM

Analyte

VINYL CHLORIDE

EDIEIW0001:S

EDLE:MW000/1

EDL-DPT0013

Location ID
Date

Depth Interval (ft)

Sample Type

EDL-DPT0013
01/12/2023
28 - 32
NM

EDL-DPT0013
01/12/2023
38 - 42
NM

EDL-DPT0013
01/12/2023
48 - 52
NM

EDLE:MWO0005

EDL-DPTO0012

Location ID
Date

Depth Interval (ft)

Sample Type

EDL-DPTO0012
01/12/2023
28 - 32
NM

EDL-DPTO0012
01/12/2023
38 - 42
NM

EDL-DPT0012
01/12/2023
48 - 52
NM

Analyte Analyte

VINYL CHLORIDE VINYL CHLORIDE

Legend Notes: 0 20 40 N
) 1. DPT = Direct Push Technology
# DPT Location, Sample Results Below GCTL 2. LTM = Long Term Monitoring VINYL CHLORIDE ] Feet A
Intermediate LTM Well, Sample Results Exceed 3. MW = Monitoring Well Scale 1" = 20'
A GCTL 4. NM = Normal Sample
5. SWMU = Solid Waste Management Unit
©  Non-LTM, No Sample Results 6. All results and screening criteria presented in pg/L.
Intermediate Groundwater Elevation Contours - 7. 1= Resultis greater than or equal to the Method Detection Limit (MDL) but less FIGURE 10-3
November 2022 than the Practical Quantitation Limit (PQL). DPT Sampling Analytical Results
Direction of Groundwater Flow 8. U = Result was below the laboratory MDL.
9. FDEP GCTLs = Florida Department of Environmental Protection Groundwater

— Approximate Extent of Vinyl Chloride Greater Than Cleanup Target Levels, Chapter 62-777, F.A.C.
GCTLs from MW Sampling 10. Bolded results indicate the presence of an analyte at the specified concentration.
11. Blue font indicates an exceedance of FDEP GCTLs.
12. Aerial Source: FDOT 2018.
13. Depth is presented in feet below land surface.
14. Depth of screen interval is presented in feet below land surface.
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11. LAUNCH EQUIPMENT TEST FACILITY

This section provides a summary of the LETF site (SWMU 091). Refer to Figure 11 for a site
map.

11.1 SITE DESCRIPTION AND HISTORY

The LETF area is located south of the O&C Building and northwest of the intersection of East
Avenue Southeast and 3™ Street Southeast. The LETF area is comprised of several buildings and
large support structures, including the Supply, Shipping, and Receiving Warehouse/Payload
Support Building, the LETF, the LETF Shipping and Receiving Building, the Waste and Water
Support Building, the Cryogenic Testing Laboratory, and other support facilities. The majority of
these facilities were constructed between 1963 and 1966. In 1976, the eastern portion of LETF
was constructed to support launch equipment testing for the Space Shuttle Program (ARCADIS
2014).

During an RFI in 2006, Confirmatory sampling found VVC concentrations in groundwater
exceeding GCTLs. The assessment also showed that the VC plume in the eastern portion of the
site was separate from the plume at the M7-0505 Treatment Tank Area (SWMU 039). In 2010,
additional assessment during the RFI indicated that the LETF VC plume was delineated
(ARCADIS 2011a). To address contaminant concentrations that exceeded GCTLs, MNA of
groundwater was selected to reduce VC concentrations (ARCADIS 2014).

The remedy included LTM sampling of four monitoring wells, which began in 2008 on a semi-
annual schedule. In 2009, groundwater sampling results showed increasing VC concentrations at
monitoring well LETF-MWO0001. Based on the VVC concentration increases, additional
groundwater assessment was conducted, which found VC exceeding both the GCTL and NADC.
LETF was then removed from the LTM program for remedial action.

A remedial Alternatives Evaluation was completed in 2010 and a Remedial Action Plan was
presented to the KSCRT in 2011 (ARCADIS 2011a), which recommended treatment of the VC
plume area exceeding the NADC with an AS system. In 2012, the AS system began operation
and groundwater monitoring was performed to monitor the effectiveness of the AS treatment. In
2013, VC groundwater concentration results across the site were below the NADC, and
concentrations within the radius of influence of the AS system had fallen below the GCTL. In
June 2013, the AS system was deactivated (ARCADIS 2014). The site was placed back into the
LTM program in 2014 to monitor VC concentrations. Annual groundwater sampling resumed at
LETF in July 2015, and transitioned to the current biennial sampling schedule in 2018.
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11.2 FIELD ACTIVITIES

Field activities were performed at LETF in November 2021. Groundwater levels were measured
at 14 monitoring wells and samples from six monitoring wells were collected. The following
table shows the network of wells used for groundwater level measurements and sampling at
LETF.

Well ID Screen Interval (ft bls) Analysis
LETF-MWO0001 22.5-27.5 WL +VC
LETF-MWO0002 22.5-27.5 WL +VC
LETF-MWO0003 22.5-27.5 WL Only
LETF-MWO0004 33.5-38.5 WL Only
LETF-MWO0005 22.5-27.5 WL +VC
LETF-MWO0006 33.5-38.5 WL Only
LETF-MWO0007 33.5-38.5 WL +VC
LETF-MWO0008 22.5-27.5 WL Only
LETF-MWO0009 22.5-27.5 WL Only
LETF-MWO0010 22.5-27.5 WL Only
LETF-MWO0011 22.5-27.5 WL Only
LETF-PSB-MWO0001I 22-27 WL +VC
LETF-PSB-MWO0002I 22-27 WL +VC
LETF-PSB-MWO0003I 20-25 WL Only

ID = identification

MW = monitoring well

VC = vinyl chloride analysis by Method 8260
WL = water level measurement

Groundwater samples collected during the November 2021 event were analyzed for VC by
Method 8260. Below are the respective GCTL and NADC for the COC present at LETF.

coc GCTL (ug/L) NADC (ug/L)
VC 1 100

11.3 WATER LEVEL COLLECTION AND GROUNDWATER FLOW DIRECTION

Groundwater levels collected during the November 2021 sampling event were used to calculate
groundwater elevations presented in Table 11-1. Groundwater elevations were used to determine
the contours and flow direction for the shallow-intermediate aquifer zone (20 ft bls to 37.5 ft
bls), shown on Figure 11-1. The groundwater flow direction in November 2021 was concentered
around the drainage ditch between the LETF facility and the prototype shop. The historical flow
direction generally ranges from southeast to southwest.
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114 ANALYTICAL RESULTS

VC concentrations exceeded the GCTL in monitoring well LETF-MWO0001 (7.0 pg/L) in
November 2021. A summary of the current and historical analytical results is presented in Table
11-2. Analytical results are depicted on Figure 11-2.

11.5 TREND ANALYSIS

Once the AS system at LETF was shut down in June 2013, VC concentrations in several
monitoring wells in the network slightly increased, but many are now below detection limits. VC
at monitoring well LETF-MWO0001 was below detection limits through 2015 and was taken out
of the sampling schedule until the May 2020 event, where VC concentrations were found to be
exceeding the GCTL. The following trend chart shows the VC concentrations at LETF since
2013.

Vinyl Chloride Trends at LETF

! Air-Sparging —8— | ETF-MW0001
i Completed June 2013 LETE-MW0002
—8— | ETF-MW0005
/‘_‘ LETF-MW0007
LETF-PSB-MWO0001l
—8— | ETF-PSB-MW0002!
- == GCTL
0.1 1 . GCTL=1 pg/L

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  VADC=100mg/L

Sample Date

100 1

10

1%—'—:

Concentration (ug/L)

-

11.6 CONCLUSION AND RECOMMENDATION

VC concentrations continue to exceed the GCTL at monitoring well LETF-MWO0001,; therefore,
the biennial sampling frequency is recommended to continue at LETF. However, with the
consecutive non-detect and low-level VC concentrations at the remaining sampled monitoring
wells, it is recommended that the sampling scope be reduced to two monitoring wells (LETF-
MWO0001 and downgradient LETF-PSB-MWO0001) for VC analysis. Groundwater levels are
recommended to continue to be measured at 14 monitoring wells.

The following table shows the recommended monitoring wells for water level measurements and
groundwater sampling for the next sampling event at LETF scheduled for May 2023.
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Well ID Screen Interval (ft bls) Analysis

LETF-MWO0001 22.5-27.5 WL +VC
LETF-MWO0002 22.5-27.5 WL Only
LETF-MWO0003 22.5-27.5 WL Only
LETF-MWO0004 33.5-38.5 WL Only
LETF-MWO0005 22.5-27.5 WL Only
LETF-MWO0006 33.5-38.5 WL Only
LETF-MWO0007 33.5-38.5 WL Only
LETF-MWO0008 22.5-27.5 WL Only
LETF-MWO0009 22.5-27.5 WL Only
LETF-MWO0010 22.5-27.5 WL Only
LETF-MWO0011 22.5-27.5 WL Only
LETF-PSB-MWO0001I 22-27 WL +VC
LETF-PSB-MWO0002I 22-27 WL Only
LETF-PSB-MWO0003I 20-25 WL Only

ID = identification
MW = monitoring well

VC = vinyl chloride analysis by Method 8260

WL = water level measurement
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Table 11-1
Launch Equipment Test Facility - Long Term Monitoring (LTM)
Monitoring Well Groundwater Elevations

INTERMEDIATE WELL ID: LETF-MWO0001 LETF-MWO0002 LETF-MW0003
Screen Interval (ft bls): 225-275 225-275 225-275
TOC Elevation (ft NAVD88): 9.55 9.48 9.36
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVD88) (ft BTOC) (ft NAVDA88) (ft BTOC) (ft NAVD88)
July 2015 8.31 1.24 8.12 1.36 8.15 1.21
November 2016 6.94 2.61 6.70 2.78 6.79 2.57
September 2017 6.33 3.22 6.18 3.30 6.16 3.20
November 2019 6.40 3.15 6.17 3.31 6.23 3.13
May 2020 6.93 2.62 6.81 2.67 Not Measured
November 2021 5.45 4.10 5.34 4.14 5.27 4.09
May 2023 6.00 3.55 5.88 3.60 5.83 3.53
INTERMEDIATE WELL ID: LETF-MWO0004 LETF-MWO0005 LETF-MW0006
Screen Interval (ft bls): 33.5-385 225-2715 33.5-385
TOC Elevation (ft NAVD88): 9.55 9.68 6.80
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVDA88) (ft BTOC) (ft NAVDA88) (ft BTOC) (ft NAVDA88)
July 2015 8.31 1.24 8.40 1.28 5.70 1.10
November 2016 6.94 2.61 7.20 2.48 4.20 2.60
September 2017 6.28 3.27 6.40 3.28 3.55 3.25
November 2019 6.36 3.19 Not Measured Not Measured
May 2020 Not Measured 6.94 2.74 Not Measured
November 2021 5.48 4.07 5.55 4.13 2.62 4.18
May 2023 5.97 3.58 6.13 3.55 3.17 3.63
INTERMEDIATE WELL ID: LETF-MWO0007 LETF-MWO0008 LETF-MWO0009
Screen Interval (ft bls): 33.5-385 225-2715 225-275
TOC Elevation (ft NAVD88): 9.40 9.10 9.48
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVDS88) (ft BTOC) (ft NAVDS88) (ft BTOC) (ft NAVDS88)
July 2015 8.18 1.22 7.8 1.30 8.16 1.32
November 2016 6.90 2.50 6.37 2.73 6.77 2.71
September 2017 6.18 3.22 5.83 3.27 6.23 3.25
November 2019 6.23 3.17 5.85 3.25 6.23 3.25
May 2020 6.81 2.59 Not Measured Not Measured
November 2021 5.28 412 5.03 4.07 5.31 4.17
May 2023 5.83 3.57 5.53 3.57 5.89 3.59
INTERMEDIATE WELL ID: LETF-MW0010 LETF-MWO0011 LETF-PSB-MWO0001lI
Screen Interval (ft bls): 225-275 225-275 22-27
TOC Elevation (ft NAVD88): 9.65 8.63 8.86
Depth to Water | Water Elevation | Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVDA88) (ft BTOC) (ft NAVDS88) (ft BTOC) (ft NAVDA88)
July 2015 8.37 1.28 7.44 1.19 7.58 1.28
November 2016 6.97 2.68 6.30 2.33 6.22 2.64
September 2017 6.42 3.23 5.38 3.25 5.57 3.29
November 2019 6.43 3.22 5.49 3.14 5.65 3.21
May 2020 Not Measured Not Measured 6.15 2.71
November 2021 5.48 4.17 4.56 4.07 4.75 4.11
May 2023 6.06 3.59 5.10 3.53 5.27 3.59

INTERMEDIATE WELL ID:

LETF-PSB-MWO0002I

LETF-PSB-MWO0003I

Screen Interval (ft bls): 22 -27 20-25
TOC Elevation (ft NAVD88): 6.72 7.25
Depth to Water | Water Elevation | Depth to Water | Water Elevation
Date (ft BTOC) (ft NAVDA88) (ft BTOC) (ft NAVDA88)
July 2015 5.66 1.06 6.19 1.06
November 2016 4.22 2.50 4.88 2.37
September 2017 3.53 3.19 4.02 3.23
November 2019 3.64 3.08 4.13 3.12
May 2020 4,17 2.55 Not Measured
November 2021 2.66 4.06 3.11 4.14
May 2023 3.16 3.56 3.68 3.57
Notes:

bls = below land surface
BTOC = below top of casing
ft = feet

LETF = Launch Equipment Test Facility

MW = monitoring well

NAVDB88 = North American Vertical Datum of 1988

TOC = top of casing

Pagelofl




Table 11-2

Launch Equipment Test Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)

Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (ug/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)

LETF-MWO0001 5/22/2007 225-215 180
12/16/2008 225-2715 25
5/14/2009 225-215 140
12/3/2009 225-215 170
5/19/2010 225-2715 160
11/3/2010 225-2715 86.1

5/4/2011 225-2715 77.5
11/16/2011 225-2715 89.4
4/16/2012 225-2715 0.36 U
7/24/2012 225-2715 0.36 U
10/10/2012 225-2715 0.36 U

1/9/2013 225-2715 0.36 U
4/23/2013 225-2715 0.36 U
11/14/2013 225-2715 0.36 U
7/14/2015 225-2715 0.71U
5/28/2020 225-2715 9.0
6/26/2020 225-2715 7.4
11/23/2021 225-2715 7.0
5/26/2023 225-215 7.6

LETF-MW0002 5/22/2007 225-2715 4.8
5/14/2009 225-2715 14
12/3/2009 225-2715 10
5/18/2010 225-215 12
11/3/2010 225-215 10.9

5/4/2011 225-215 11
11/16/2011 225-215 13.7
1/10/2013 225-2715 24
7/14/2015 225-2715 0.71U
11/18/2016 225-2715 1.2

9/5/2017 225-2715 0.71U
11/26/2019 225-2715 0.41U
5/28/2020 225-2715 0.76 1
11/23/2021 225-215 0.71U
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Table 11-2

Launch Equipment Test Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)

Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (pg/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)

LETF-MWO0005 5/22/2007 225-215 21
5/14/2009 225-215 13
12/3/2009 225-2715 14
5/19/2010 225-215 11
11/3/2010 225-215 5.77
5/4/2011 225-215 6.2
11/16/2011 225-215 6.78

1/9/2013 225-215 9.8
7/14/2015 225-215 0.71U
11/18/2016 225-215 0.71U

9/5/2017 225-215 0.71U
5/28/2020 225-215 0.41U
11/23/2021 225-215 0.71U

LETF-MWO0007 5/22/2007 33.5-38.5 26
5/14/2009 33.5-38.5 59
12/3/2009 33.5-38.5 45
5/18/2010 33.5-38.5 48
11/3/2010 33.5-38.5 56.7

5/4/2011 33.5-38.5 57.1
11/16/2011 33.5-38.5 60.2
7/24/2012 33.5-38.5 60.1
10/10/2012 33.5-38.5 50

1/9/2013 33.5-38.5 16
11/14/2013 33.5-38.5 1.6
7/14/2015 33.5-38.5 0.96 1
11/18/2016 33.5-38.5 0.71U

9/6/2017 33.5-38.5 2.1
11/26/2019 33.5-38.5 0.41U
5/28/2020 33.5-38.5 0.531
11/23/2021 33.5-38.5 0.71U
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Table 11-2
Launch Equipment Test Facility - Long Term Monitoring (LTM)
Groundwater Sampling Analytical Results

Volatile Organic Compounds (VOC)
Category by Method 8260
Analyte VINYL CHLORIDE
FDEP GCTLs (pg/L) 1
FDEP NADCs (ug/L) 100
Screened Interval
Location ID Sample Date (ft bls)

LETF-PSB-MWO00011 9/21/2006 22 - 27 92.3
5/14/2009 22-27 79
12/3/2009 22-27 23
5/19/2010 22 -27 3.5
11/3/2010 22-27 8.29
5/4/2011 22 -27 4.6

11/16/2011 22 -27 0.64 1
1/10/2013 22 -27 0.36 U
7/14/2015 22 -27 0.71U
11/18/2016 22 -27 0.71U
5/28/2020 22 -27 1.2

11/23/2021 22 -27 0.71U
5/26/2023 22 -27 0.71U

LETF-PSB-MWO0002I 9/19/2006 22 - 27 26.2
5/14/2009 22 -27 6.5
12/3/2009 22 -27 3.8
5/18/2010 22 -27 0.80U
11/3/2010 22 -27 3.94
5/4/2011 22 -27 10.2

11/16/2011 22 -27 7.7
1/9/2013 22 -27 6.3
7/14/2015 22 