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SECTION 1  
INTRODUCTION 

Lockheed Martin Corporation (Lockheed Martin) presents this annual Remedial Action Status 

Report (RASR) to the Florida Department of Environmental Protection (FDEP) for Site No. 

ERIC_11531. This report provides a comprehensive summary of remediation and monitoring 

activities conducted from September 1, 2019 through August 31, 2020. 

1.1 GENERAL  

This RASR describes operation, maintenance, and monitoring activities for the approved Remedial 

Action Plan Addendum (RAPA), (ARCADIS, 2009a) Groundwater Recovery and Treatment 

System (GRTS), at the Lockheed Martin Tallevast Site (also known as the Former American 

Beryllium Company Site) (the Site) located in Tallevast, Manatee County, Florida. A more 

detailed description of the GRTS can be found in the first Lockheed Martin Tallevast Site RASR 

(AECOM, 2014) submitted to the FDEP on October 28, 2014.  

1.2 FACILITY LOCATION 

The Facility is an approximate 5-acre property located at 1600 Tallevast Road, between the cities 

of Sarasota and Bradenton, in southwestern Manatee County, Florida. Land use in the area consists 

of single-family residential homes, churches, light commercial and industrial development, and 

heavy manufacturing. The Site consists of both the Facility (also referred to as the “on-Facility” 

portion of the Site) and the surrounding area (referred to as the “off-Facility” portion of the Site) 

where groundwater is impacted by the chemicals of concern (COC). Refer to Figure 1 for a Site 

Location Map.  

1.3 SITE DESCRIPTION 

The Facility is bounded by Tallevast Road to the north, 17th Street Court East to the east, a nine-

hole golf course and driving range to the south, and an abandoned industrial property to the west, 

as shown on Figure 2. The treatment building is located in the north-central portion of the Facility 
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property as shown on Figure 3. The treatment building is located adjacent to a concrete parking 

area to the east, a concrete driveway to the south, and impermeable asphalt with a permeable 

artificial turf overlay to the north and to the west. A stormwater retention pond is located west of 

the treatment building. A map showing Site monitoring well, extraction well, stilling well, private 

well, and staff gauge locations is presented as Figure 4.  

1.4 FACILITY OPERATION 

Construction of the GRTS building began in January 2012 and Manatee County issued a 

Temporary Certificate of Occupancy on February 1, 2013. Construction was substantially-

complete on April 19, 2013 and Manatee County issued the final Certificate of Occupancy on 

August 21, 2013 when the Facility civil improvements were completed.  

Startup and testing activities of the GRTS began in February 2013 and concluded on November 

18, 2013, the date of official system startup. As-built Drawings, which included the soil control 

plan, were submitted to the FDEP on November 14, 2013. The Site is currently in the operation, 

maintenance, and monitoring phase of remedial activities.  

1.5 REGULATORY SETTING 

The RAPA was developed in accordance with the Consent Order for the Site entered into by 

Lockheed Martin and the FDEP. The File Number for the Consent Order is 04-1328 with an 

effective date of July 28, 2004, as amended by Consent Order No. 08-2254 with an effective date 

of October 13, 2008. The Consent Order requires Lockheed Martin to perform assessment and 

remediation activities at the Site. 

This report was prepared in accordance with and contains the applicable items required in Rule 

62.780.700(12), Florida Administrative Code for a RASR. The activities, analyses, and results 

described in this report demonstrate the fulfillment of Lockheed Martin commitments and 

compliance with FDEP. Also included in this RASR are results of the biennial Persulfate Pilot 

Study Monitoring and the Long-Term Water Level Monitoring programs. 

1.6 OBJECTIVES 

The GRTS Remedial Action Objectives provided in the RAPA are to: 
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SECTION 2  
 GROUNDWATER RECOVERY AND TREATMENT 

SYSTEM DESCRIPTION 

This section presents a process description of the Tallevast Groundwater Recovery and Treatment 

System (GRTS).  

2.1 TREATMENT BUILDING  

The GRTS equipment is housed inside a 14,200 square-foot reinforced concrete building that 

includes an operations room in which operators monitor and control the GRTS. The treatment 

building is constructed with secondary containment sufficient to contain more than the entire 

volume of water present in the piping, tanks, and process equipment within the building. 

2.2 EXTRACTION WELLS AND PUMPS  

The GRTS includes 33 on-Facility vertical extraction wells, 44 off-Facility vertical extraction 

wells, four horizontal extraction wells, three infiltration galleries, and five injection wells. A 

submersible pump and pressure transducer are positioned in each extraction well. Most of the 

treated water is discharged to the publicly owned treatment works (POTW), but it is also used for 

Facility irrigation and discharged to the infiltration galleries and injection wells. Impacted 

groundwater at the Site is extracted from several water-bearing hydrostratigraphic units including 

the Upper Surficial and Lower Shallow Aquifer Systems, the Upper Arcadia Formation Gravels, 

and Salt & Pepper Sands.  Refer to the 2014 Remedial Action Status Report for additional 

information on these hydrostratigraphic units (AECOM, 2014). 

2.3 CONVEYANCE PIPING AND FIELD UTILITIES 

Groundwater from horizontal and vertical extraction wells is transported in the underground 

conveyance piping network to the treatment plant. Off-Facility conveyance carrier piping is 

enclosed in secondary containment (i.e., containment piping, extraction well and piping cleanout 

structures, etc.) until it reaches the interior of the treatment building. Manifold piping inside of 
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SECTION 3  
 SYSTEM OPERATION, MAINTENANCE, AND 

MONITORING ACTIVITIES 

This section describes activities conducted as part of system operation, maintenance, and 

monitoring. The results for these activities are detailed in Section 4 of this report.  

3.1 WATER TREATMENT PROCESS AND COMPLIANCE 
MONITORING 

The following sections describe water treatment process sampling and laboratory analyses.  Water 

treatment and compliance sampling was conducted in accordance with Florida Department of 

Environmental Protection (FDEP) Standard Operating Procedures (SOPs) FS 2000 General 

Aqueous Sampling, revision date January 2017 (FDEP, 2017a) and FC 1000 

Cleaning/Decontamination Procedures, revision date January 2017 (FDEP, 2017b). Table 1 

summarizes the monitoring schedule as originally specified in Remedial Action Plan Addendum 

(RAPA) Table 12-1. 

3.1.1 Compliance Sampling 

Compliance samples from the treatment system effluent that was routed to the publicly owned 

treatment works (POTW) were collected on November 12, 2019, February 3, 2020, May 11, 2020, 

and August 17, 2020 in accordance with the RAPA and the requirements of Manatee County 

Discharge Permit #IW-0025S. The analytical results of this sampling are described in Section 4.2. 

Eurofins TestAmerica Laboratories, Inc. (TestAmerica) located in Tampa, Florida analyzed 

compliance samples using United States Environmental Protection Agency (USEPA) Method 

8260B for volatile organic compounds (VOCs) and USEPA Method 8260C with heated purge and 

selective ion monitoring isotope dilution (SIM/ID) for 1,4-dioxane (1,4-D). Effluent samples were 

also analyzed by USEPA Method 6010B for the 12 metals (aluminum, arsenic, beryllium, 

cadmium, chromium, copper, iron, lead, nickel, zinc, sodium, and molybdenum) specified in the 
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Manatee County Utility Operations Discharge Permit. Temperature and pH are continuously 

monitored using treatment system instrumentation.  

3.1.2 Groundwater Recovery and Treatment System Performance 
Monitoring Sampling 

To evaluate critical process performance parameters of the Groundwater Recovery and Treatment 

System (GRTS), samples are collected at the combined plant influent, advanced oxidation process 

(AOP) feed, AOP effluent, and the primary and secondary carbon vessel discharge points. These 

samples were analyzed using USEPA Method 8260B for VOCs and USEPA Method 8260C with 

heated purge, and SIM/ID for 1,4-D. Section 4.2 includes a discussion of the analytical results. 

Performance samples were collected to document the water quality from the reverse osmosis (RO) 

system effluent on September 16, 2019 and September 23, 2019 during discharge to infiltration 

galleries and injection wells. Samples collected on September 16, 2019 were analyzed for the RO 

system effluent 10 metals (aluminum, arsenic, beryllium, cadmium, chromium, copper, lead, 

nickel, zinc, and sodium) by USEPA Method 6020A, total dissolved solids (TDS) by  Method 

2540C (Standard Methods For the Examination of Water and Wastewater, 2018) and chloride and 

sulfate by USEPA Method 300.0. TestAmerica in Tampa, Florida analyzed the RO samples 

collected on September 23, 2019 using USEPA Method 8260B for VOCs and USEPA Method 

8260C with heated purge, and SIM/ID for 1,4-D. Analytical results from these performance 

samples is reported in Section 4.2.   

3.2 WATER LEVEL MONITORING 

Groundwater level monitoring provides a means for confirming hydraulic capture of the chemicals 

of concern (COC) plume, optimizing the extraction system, and providing adequate protection of 

groundwater supply resources. The following sections describe the water level gauging events 

performed in February 2020 and August 2020.  

Several optimization actions have been implemented to extend and evaluate the capture zone in 

the southeast quadrant of the Upper Surficial Aquifer System (USAS). Those actions began in 

June 2019 and were detailed in the 2019 Remedial Action Status Report (RASR), (AECOM, 

2019). These actions included a temporary discontinuation of discharge to infiltration gallery RC-
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7002; pumping-rate increases at extraction wells EW-2103 and EW-2104; installation of a larger 

submersible pump in extraction well EW-2104; installation of additional transducers in the 

monitoring well network; and collection of additional water level measurements during the 

February 2020 gauging event.   

3.2.1 Semi-Annual Gauging Event 

During the semi-annual groundwater gauging event, field personnel collected water levels from 

186 monitoring locations. These locations included monitoring wells, staff gauges, stilling wells, 

and piezometers, as identified in Table 2, and shown on Figure 4. The monitoring wells gauged 

during this event were opened and vented on February 18, 2020, and water levels were allowed to 

equilibrate for approximately 24 hours. Field personnel gauged monitoring wells on February 19, 

2020 while the GRTS was operating. During the Semi-Annual gauging event, water levels from 

28 additional monitoring locations were collected to provide additional information for GRTS 

capture during the dry season in the southeast quadrant of the USAS following implementation of 

the optimization actions described in Section 3.2. The results of the Semi-Annual gauging event 

are discussed in Section 4.3.1. 

3.2.2 Annual Effectiveness Monitoring Gauging Event 

Field personnel collected water level data during the annual event from 298 monitoring points, 

including monitoring wells, piezometers, staff gauges, and stilling wells, as identified in Table 2, 

and shown on Figure 4.  

Field personnel opened (vented) the monitoring wells on August 17, 2020 and water levels were 

allowed to equilibrate for approximately 24 hours. Monitoring wells were gauged on August 18, 

2020 while the GRTS was operating. Groundwater elevation and potentiometric contour figures 

were developed using data collected from the USAS, Lower Shallow Aquifer System, Upper 

Arcadia Formation (AF) Gravels, Salt & Pepper Sands, and Lower AF Sands Aquifer.   

3.2.3 Long-Term and Wetlands Water Level Monitoring 

The long-term water level monitoring (LTWLM) program at the Site began in 2008 as specified 

in the RAPA and includes ongoing water level data collection and analysis, maintenance, and 

reporting of the data from the LTWLM network of transducers installed in wells at the Site. The 
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LTWLM transducer download events for this reporting period were conducted September 9 

through 10, 2019, December 9 through 10, 2019, March 3 through 4, 2020, and May 26 through 

28, 2020. Refer to Section 4.3.3 for a summary of the results.  

In accordance with the July 2009 Wetlands Monitoring Plan (ARCADIS, 2009b), the semi-annual 

wetland manual water-level monitoring event was conducted on December 6, 2019, telemetry 

system data from March 23, 2020 was provided to FDEP, and the annual wetlands assessment was 

conducted on June 2, 2020. Refer to Section 4.6 for a summary of the results.   

3.3 GROUNDWATER QUALITY MONITORING 

Field personnel sampled monitoring and private water supply wells as part of the effectiveness 

monitoring events, and sampled extraction wells as part of the GRTS performance monitoring 

program. Samples were also collected as part of the persulfate compliance monitoring program 

outlined in the RAPA. Groundwater quality monitoring was conducted in accordance with FDEP 

SOP FS 2200 Groundwater Sampling (FDEP, 2017c), and FC 1000 Cleaning/Decontamination 

Procedures (FDEP, 2017b). Equipment used for field measurements was calibrated each morning 

before the start of purging and sampling and a calibration check was conducted each afternoon 

following completion of the day’s activities.   

Groundwater samples were placed into insulated coolers and maintained at temperatures between 

2 and 6 degrees Celsius. The coolers were sealed, and the contained samples were delivered to 

TestAmerica in Tampa, Florida for laboratory analysis. The coolers and samples were delivered 

to the laboratory under chain-of-custody procedures found in the USEPA’s Quality Assurance 

Handbook Volume II, Section 8 (USEPA, 2008).  

The groundwater purged during well sampling was stored in containers within secondary 

containment trays in the treatment building. Purged water was manually transferred to the GRTS 

for treatment. The following sections provide more detail on the effectiveness and performance 

sampling events. 

3.3.1 Semi-Annual Extraction Well Monitoring  

Field personnel conducted groundwater sampling on February 20, 2020 and August 19, 2020 at 77 

vertical extraction wells and 4 horizontal extraction wells. Groundwater pumped from 30 on-
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Facility extraction wells was collected from the sample ports located on each dedicated line inside 

the treatment building. Groundwater samples from 3 of the on-Facility extraction wells, 44 of the 

off-Facility vertical extraction wells, and the 4 off-Facility horizontal extraction wells were 

collected utilizing dedicated sample ports located inside their respective well vaults. TestAmerica 

analyzed the samples using USEPA Method 8260B for VOCs and USEPA Method 8260C SIM/ID 

with heated purge for 1,4-D.  

3.3.2 Semi-Annual Effectiveness Monitoring 

Groundwater sample collection was performed from February 24 through 27, 2020 at 54 

monitoring locations, including 53 monitoring wells and one piezometer. The monitoring locations 

are identified on Tables 2 and 3. TestAmerica analyzed the samples using USEPA Method 8260B 

for VOCs and USEPA Method 8260C SIM/ID with heated purge for 1,4-D. Section 4.4.2 provides 

a discussion of the analytical results from this sampling event.  

3.3.3 Biennial Persulfate Compliance Monitoring 

Groundwater sample collection was performed on August 26, 2020 at six monitoring wells, 

identified on Table 2. TestAmerica analyzed the samples using one or more of the following 

methods: USEPA Method SM 2540C for TDS, USEPA Method 6010D for aluminum, iron, or 

manganese, or USEPA Method 300.0 for sulfate. Section 4.4.3 provides a discussion of the 

analytical results from this sampling event. 

3.3.4 Annual Effectiveness and Private Well Monitoring 

Annual effectiveness sampling was conducted at 151 monitoring locations, including 141 

monitoring wells, 3 private wells, and 7 piezometers between August 18 and August 28, 2020 in 

accordance with the RAPA and as detailed in Tables 2 and 3. TestAmerica analyzed the samples 

using USEPA Method 8260B for VOCs and USEPA Method 8260C SIM/ID with heated purge 

for 1,4-D. Section 4.4.4 includes a discussion of the analytical results from this sampling event. 

3.3.5 Extraction Well Shutdown Post-Active Remediation Monitoring 

Section 13.5.1 of the RAPA allows for shutting down portions of the groundwater recovery system 

and associated monitoring wells in areas of the plume where COC concentrations are below 

GCTLs for at least two consecutive events. This extraction well post-active remediation 
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monitoring process (EWPARM) was recommended for the initial set of 18 wells in the 2019 RASR 

(AECOM, 2019). 

During this period of performance, groundwater sample collection was performed on a quarterly 

schedule at 18 monitoring locations starting in February 2020, including 10 monitoring wells and 

8 extraction wells. The eight GRTS extraction wells currently in EWPARM are EW-2001, EW-

2002, EW-2003, EW-2004, EW-2005, EW-2007, EW-2017, and EW-2031. The quarterly 

monitoring events were conducted from February 20 through 26, 2020, May 26 and 27, 2020, and 

August 18 through 28, 2020. The monitoring locations are identified on Tables 2 and 3. 

TestAmerica analyzed the samples using USEPA Method 8260B for VOCs and USEPA Method 

8260C SIM/ID with heated purge for 1,4-D. Section 4.8 provides a discussion of the analytical 

results from these sampling events.  





 

October 2020  Remedial Action Status Report September 2019 - August 2020 - Tallevast Site, FL  Page 4-2 

The volume of groundwater pumped from the extraction system for the reporting period was 

approximately 83,151,000 gallons. This results in 541,726,000 gallons of groundwater extracted 

and treated since initial system startup in November 2013. Approximately 15,120,400 gallons of 

groundwater were extracted during pre-startup activities and are not included in this total. A 

cumulative monthly summary of groundwater volumes that were extracted, treated, and discharged 

is presented in Table 5. Daily influent flows from extraction wells remained in compliance with 

applicable limits designated in the South West Florida Water Management District Water Use 

Permit.  In addition to the eight inactive extraction wells described in Section 3.3.5, a ninth 

extraction well (EW-5002) is also currently inactive but it is not included in extraction well post-

active remediation monitoring (EWPARM) at this time. Refer to Section 4.4.1 for additional detail. 

An operations, maintenance, and monitoring log describing key GRTS operations, maintenance 

activities, and downtime events during this period of performance is presented in Table 6. 

Treatment plant shift daily logs documenting the key GRTS readings are presented in Appendix 

A.  

Startup of the on-Facility injection wells occurred on October 4, 2016 and injection continued 

throughout the reporting period. Discharge to infiltration gallery RC-7002 began on July 9, 2014 

and was temporarily discontinued on June 26, 2019 for capture zone adjustments to facilitate 

drawdown of the Upper Surficial Aquifer System (USAS) in the southeast portion of the Site. 

Suspension of recharge to this location continued through the reporting period. Discharge to 

infiltration galleries RC-7001 and RC-7003 began on July 5, 2017 and continued throughout the 

reporting period. Refer to Figure 2 and Figure 3 for the locations of infiltration galleries and 

injection wells, respectively. The use of treated effluent for the Facility irrigation system for 

landscape maintenance was initiated on April 17, 2017. Table 7 presents monthly flow volumes 

for individual extraction wells, as recorded automatically by the programmable logic controller. 
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4.2 TREATMENT PROCESS AND COMPLIANCE MONITORING 
RESULTS 

System process monitoring samples collected upstream and downstream of the advanced oxidation 

process (AOP) units and downstream of the primary and secondary granular activated carbon 

(GAC) vessels demonstrate that the process units are effectively treating groundwater to meet 

limits in the Manatee County Discharge Permit. The permit effluent limitations and other criteria 

are summarized in Table 8. The monthly average GRTS combined influent chemicals of concern 

(COC) concentrations (1,4-dioxane [1,4-D], tetrachloroethene [PCE], trichloroethene [TCE], cis-

1,2-dichloroethene [cis-1,2-DCE], 1,1-dichloroethene [1,1-DCE], 1,1-dichloroethane [1,1-DCA], 

and vinyl chloride [VC]) are presented in Table 9 below. Please refer to Section 2.4 or Table 8 for 

applicable groundwater cleanup target levels (GCTLs) for these COC. 

Table 9 – Average Monthly Plant Influent Total COC Concentrations 

Month Influent Total COC Average 
Concentrations (µg/L) 

September 2019 56 

October 2019 59 

November 2019 54 

December 2019 59 

January 2020 58 

February 2020 48 

March 2020 52 

April 2020 52 

May 2020 50 

June 2020 55 

July 2020 53 

August 2020 48 

Notes: 
COC – chemical of concern 
µg/L – micrograms per liter 
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The historical combined influent groundwater concentrations for individual and total COC from 

November 2013 to August 2020 are presented on Figure 6 below. The concentrations on this figure 

are presented in logarithmic scale.  

Figure 6 - Combined Influent Groundwater Concentrations  

 

The individual and total COC concentrations have maintained a steady downward trend since the 

start of GRTS operation with one exception. The concentration of VC had an initial drop in March 

2014, a subsequent rebound, and has trended downwards since March of 2016. The slower decline 

in VC concentration with time is expected as mass from higher chlorinated compounds declines. 

Vinyl chloride is generated through the conversion of the higher order chlorinated compounds 

associated with PCE or TCE to ethene during anaerobic reduction, which results in overall plume 

mass reduction. Vinyl chloride may also be reduced aerobically while in-situ prior to treatment at 

the GRTS.  
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Combined influent samples from the extraction system were collected approximately twice per 

month as part of process monitoring. These process sampling results also allow operators to track 

the effectiveness of COC destruction by the AOP units. Table 10 provides the combined GRTS 

influent analytical sampling results. Table 11 provides the GRTS process monitoring analytical 

results. 

Samples were collected quarterly from the system effluent that is conveyed to the publicly owned 

treatment works (POTW), in accordance with the RAPA and the POTW discharge permit. The 

permit limits for chemicals in the system discharge prescribed in the Manatee County Discharge 

Permit #IW-0025S were not exceeded. Effluent compliance sampling dates and analytical results 

are presented in Table 12. Table 5 provides additional information on volumes of groundwater 

discharged to the POTW. 

The difference between the recorded values of the total combined influent flow and the POTW 

effluent flow totals is primarily because the treated effluent is also discharged to the infiltration 

galleries and on-Facility injection wells, and used on-Facility. The potable water used for general 

treatment plant cleaning, filter press cleaning, and carbon change-out also contributes to the 

difference in recorded flow totals. Potable water used for these activities flows to the plant sump, 

which is then treated by the GRTS and subsequently discharged. This additional water volume is 

reflected in the POTW effluent flow total but not in the combined influent flow total because the 

potable water collected in the plant sump is not routed through the combined influent flow meter.  

Analytical results from samples collected from the reverse osmosis (RO) system effluent 

confirmed that discharge to infiltration galleries and injection wells met both the GCTL and 

surface water quality criteria. The effluent limitations are presented in Table 8. Discharge of RO 

system effluent to infiltration gallery RC-7002, located adjacent to target wetland TW-6 on the 

agricultural area to the east-southeast of the Facility, began on July 9, 2014 and was temporarily 

discontinued on June 26, 2019 in association with capture area expansion activities discussed in 

Section 4.1. Discharge to infiltration galleries RC-7001 and RC-7003 was initiated on July 5, 2017 

and continued through this reporting period. As shown on Table 5, a total of 11,341,400 gallons 

of RO system effluent were discharged to infiltration galleries RC-7001 and RC-7003 during the 

reporting period. Approximately 1,819,400 gallons of RO treated water was discharged to on-
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Facility injection wells RC-6001 through RC-6005 during the reporting period. Approximately 

16% of the influent groundwater was treated and discharged to the infiltration galleries and on-

Facility injection wells. In addition, approximately 610,500 gallons of RO-treated water were 

utilized for irrigation of on-Facility green areas during the reporting period.  

4.3 GROUNDWATER LEVEL MONITORING RESULTS 

The results of groundwater level monitoring conducted during the February 2020 semi-annual and 

August 2020 annual water level events are provided in the following sub-sections. The monitored 

water-bearing units include the USAS, Lower Shallow Aquifer System (LSAS), Arcadia 

Formation (AF) Gravels, Salt & Pepper (S&P) Sands, and Lower AF Sands as described in Section 

2.2.  

Groundwater elevation data from the monitoring events were contoured to provide information 

about the direction and potential velocity of groundwater flow. Groundwater elevation data from 

some monitoring wells were not contoured. Often, this was because data from monitoring wells 

screened across multiple hydrogeologic units are not representative of a specific unit. Data posted 

on a figure but not used in contouring are identified on the maps by an asterisk. Groundwater 

elevations measured at extraction wells were also not used in contouring due to drawdown from 

pumping. Based on professional judgment, the localized effects of extraction wells and infiltration 

galleries, as well as modeling information, were considered when contouring. Capture boundaries 

shown on figures are estimated using data from monitoring wells, stilling wells, and piezometers, 

and by applying professional judgment.   

4.3.1 Semi-Annual Gauging Event 

The semi-annual gauging event provides groundwater elevation used to determine the GRTS 

capture area during the typical hydrologic dry period. The vertical and horizontal extraction wells, 

except for nine extraction wells (EW-2001, EW-2002, EW-2003, EW-2004, EW-2005, EW-2007, 

EW-2017, EW-2031, and EW-5002), were operational during the February 2020 semi-annual 

gauging event. The results of the semi-annual gauging event are presented in Table 13. Figure 7A 

depicts additional groundwater level data and contouring efforts for the southeast quadrant of the 

USAS during the dry season in February 2020. The remedial optimization actions described in 
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Section 3.2 have resulted in a significant extension of system capture in this quadrant since 2018. 

This data is discussed further in Section 4.3.2.   

4.3.2 Annual Gauging Event 

The vertical and horizontal extraction wells, except for nine extraction wells (EW-2001, EW-2002, 

EW-2003, EW-2004, EW-2005, EW-2007, EW-2017, EW-2031, and EW-5002), were operational 

at the Site during the annual gauging event. The results of the August 2020 gauging event are 

presented in Table 13 and on Figures 7B, 8, 9, 10, and 11 for successively deeper  water bearing 

zones beneath the Site. The August 2020 capture zones and water levels are very similar to those 

of prior years and illustrate consistent containment of the COC plumes, except along the capture 

zone boundary in the southeast quadrant of the USAS. In this area, PZ-USAS-19, a well containing 

a low level of the COC 1,4-D,  remained slightly outside of estimated capture. As previously 

discussed, recent system optimization has resulted in extension of the capture zone by 

approximately 500 feet to the south and southeast near PZ-USAS-19. Refer to Figure 7B for the 

capture zone depicted during the wet season in August 2020, which confirms the extent of system 

capture during the dry season in February 2020 (Figure 7A). 

In order to optimize system operation in the southeast quadrant of the USAS further, during this 

period of performance an engineering evaluation was performed to increase the size of the piping 

and flow meters within the vaults of extraction wells EW-2103 and EW-2104 from 1-inch to 2-

inches in diameter. This increase in piping diameter will allow for additional flow from extraction 

wells EW-2103 and EW-2104 to help further increase drawdown in the southeast quadrant of the 

USAS, especially during periods of heavy precipitation. The upgrade in piping will also allow the 

pumps to run at a lower speed with reduced well head pressure. These conditions will increase 

pump life, reduce downtime, and most importantly aid in achieving greater COC mass removal 

and increased capture area by the ability to achieve increased pumping flows in extraction wells 

EW-2103 and EW-2104.  

4.3.3 Long-Term Water Level Monitoring 

The results from the annual Long-Term Water Level Monitoring Report (Tetra Tech, Inc., 2020) 

are provided in Appendix B and provide horizontal and vertical gradient data. Evaluation of long-

term transducer water level monitoring data indicates that, while the operation of private irrigation 
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current reporting period. EW-5002 is periodically operated for short durations to maintain well 

function and to collect required groundwater samples. 

Please refer to Section 4.8 for additional information on extraction wells in the EWPARM 

program.  

4.4.2 Semi-Annual Effectiveness Monitoring 

The results from semi-annual groundwater sampling conducted in February 2020 are presented in 

Table 15. This table also includes historical data, dating to 2009. Further discussion of COC 

concentrations that includes consideration of the semi-annual groundwater sampling data is 

presented in Section 4.4.4 along with the annual sampling results. 

4.4.3 Biennial Persulfate Compliance Monitoring 

Groundwater samples from the August 2020 biennial sampling event were collected and analyzed 

for the persulfate pilot study parameters, as described in Section 3.3.3. Persulfate compliance 

monitoring is required at the Site until samples from program monitoring wells are below the 

higher of the following criteria for two consecutive sampling events: the GCTL of the COC or the 

alternative value established by the results of the baseline sampling event. Individual analytical 

sampling parameters or monitoring wells are removed from the program after two consecutive 

sampling events indicate levels below one of these criteria.  

Current analytical results indicate that the concentrations of manganese, iron, and/or total 

dissolved solids (TDS) exceeded either their GCTL or baseline value in the monitoring wells 

sampled. Analytical results indicate that concentrations of sulfate and TDS at monitoring well EW-

108 have been below GCTLs for two consecutive sampling events. Concentrations of all persulfate 

parameters at monitoring wells MW-72 and MW-76 have been below GCTLs or baseline for two 

consecutive events, qualifying the wells for removal from the program. The analytical results are 

presented in Table 16. 

4.4.4 Monitoring Well and Private Well Annual Effectiveness Monitoring 

Groundwater monitoring events are conducted on an annual basis to monitor current COC 

concentrations, define the extent of the COC plumes, and provide a basis for comparison of the 
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4.5 CHEMICAL OF CONCERN MASS REMOVAL 

The mass of COC (PCE, TCE, cis-1,2-DCE, VC, 1,4-D, 1,1-DCA, and 1,1-DCE) removed during 

this 1-year reporting period is estimated to be approximately 37 pounds. The mass is calculated 

using the average of two (if available) groundwater combined influent sample results per month 

(as presented in Table 9) and the monthly combined influent flow totals which were presented in 

Section 4.2. The results of these calculations are shown in Table 18. Mass removal rates in 2020 

averaged approximately 3.1 pounds per month, compared to 3.3 pounds per month during the 2019 

reporting period. The reduction in the mass removal rate is attributed to the overall decrease in 

COC concentrations due to contaminant removal by the GRTS and natural processes.  

4.6 WETLANDS MONITORING PROGRAM 

The 2020 annual wetlands monitoring event was the sixth conducted during RAPA operations. 

The reference wetlands and target wetlands exhibited normal water level fluctuations in response 

to the seasonal rainfall distribution for the region. There was a shift in plant species within zones 

in target wetland TW-6, however, there were no changes in plant species in reference wetland RW-

3. Monitoring of wetlands TW-6 and RW-3 will continue. The Wetlands Monitoring Report 

(AECOM, 2020) was submitted to the FDEP on August 27, 2020 and approved on September 15, 

2020.  

4.7 WASTE MANAGEMENT 

Non-hazardous dewatered filter cake solids, removed by the GRTS, were transported to Clark 

Environmental disposal facility in Mulberry, Florida for disposal. Solids are removed through 

primary settling tanks, ultra-filters, and media filter backwashing, and subsequently pumped to the 

solids thickening tank, settled, and then dewatered through the operation of the filter press. 

Transportation and disposal of the dewatered solids is contracted through NRC Environmental 

Services, Inc. (formerly Southern Waste Services, Inc.). Appendix D includes the waste 

characterization laboratory analytical results of the dewatered solids and disposal facility waste 

acceptance letters. Appendix G includes the dewatered solids non-hazardous waste manifests. 

The GAC system provides a polishing step for the removal of organics and redundancy in the event 

of a process upset upstream. The GAC either becomes saturated with organic compounds or the 
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media physically breaks down requiring replacement. During each GAC replacement event, 

approximately 10,000 pounds of non-hazardous spent carbon is removed, stored in lined and 

covered dumpsters, and transported to a landfill for disposal. A carbon change-out event was 

conducted in June 2020. During this event, Adler Tank removed and transported approximately 

10,000 pounds (dry weight) of spent carbon to the Waste Management landfill in Okeechobee, 

Florida for disposal. Appendix G includes the spent carbon non-hazardous waste manifests. 

The filter cake material and GAC are disposed at Lockheed Martin-approved, permitted and 

licensed facilities in accordance with applicable environmental laws and regulations. 

4.8 EXTRACTION WELL POST-ACTIVE REMEDIATION MONITORING 

In 2019 Lockheed Martin ceased operation of the USAS extraction wells EW-2001, EW-2002, 

EW-2003, EW-2004, EW-2005, EW-2007, EW-2017, and EW-2031 and implemented an 

EWPARM process for these wells. These wells have achieved cleanup objectives based on the 

current analytical data. These extraction wells are periodically operated for short durations to 

maintain well function and for the collection of quarterly groundwater samples.  

No COC were detected at concentrations greater than their respective GCTLs in these extraction 

wells or associated monitoring wells within the EWPARM program since initiation in February 

2020 with one exception.  The results from Extraction well EW-2005indicated concentrations of 

TCE and 1,4-D above their respective GCTLs on May 27, 2020; however, this well was resampled 

on June 15, 2020 and the laboratory analytical results indicated that Site COC were below detection 

limits. 

Following evaluation of monitoring data from the semi-annual sampling conducted in February 

2020 and August 2020, the following extraction wells meet EWPARM shutdown criteria: EW-

2006, EW-2010, EW-2013, EW-2015, EW-2019, EW-2020, EW-2021, EW-2022, EW-2023, EW-

2024, EW-2025, EW-2027, EW-2030, EW-2034, EW-2036, EW-2101, and EW-2102. Some of 

these extraction wells facilitate overall system capture in the areas for which they operate; 

therefore, a smaller subset of this list is being recommended for shutdown in the Section 5.   
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1.  AERIAL SOURCE, MANATEE COUNTY, FLORIDA GIS, 2020.

2.  VERTICAL DATUM IS NORTH AMERICAN VERTICAL DATUM
     OF 1988 (NAVD88).
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