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Marine Corps Base (MCB) Camp Lejeune Restoration 
Advisory Board (RAB) Meeting Minutes 

MEETING DATE: November 15, 2023 

LOCATION: Coastal Carolina Community College, Business Technology Building, Jacksonville, 
North Carolina 

ATTENDEES: Laura Spung/MCB Camp Lejeune 
David Towler/MCB Camp Lejeune 
Jennifer Tufts/EPA 
Laura Bader/RAB Co-Chair 
Rob Johnson/RAB member 
Thomas Mattison/RAB member 
 

Ben Francisco/NAVFAC 
Laarni Cooper/NAVFAC 
Matt Louth/CH2M 
Monica Fulkerson/CH2M 
Angela Moore/NCDEQ  
Jessica Pearson/MCB Camp Lejeune 

FROM: Monica Fulkerson/CH2M 

DATE: December 11, 2023 

I. Welcome and Introductions 

Ms. Spung began the meeting, introduced the team, and explained the purpose of the RAB.    

II. Site 88 Interim Remedial Action Completion Report  

Objective: The purpose of this agenda item is to present a background summary of Site 88, present the 
Interim Remedial Action Completion Report, and provide a schedule for ongoing activities.   

Overview: A presentation was reviewed by Ms. Fulkerson.  

An overview of Site 88 was presented. Site 88 is the former dry cleaning facility (Former Building 25) and 
consists of volatile organic compounds (VOCs) in groundwater. Investigations began in 1995 with an 
underground storage tank removal. Various investigations and studies were conducted between 1999 
and 2017, including source area pilot studies, supplemental site investigation, Remedial Investigation, 
soil mixing removal actions, groundwater pilot studies, vapor intrusion investigations, vapor intrusion 
mitigation system (VIMS) installation, site-wide groundwater sampling, a tracer study and a sewer 
ventilation pilot study. Between 2018 and 2019, the Feasibility Study, Proposed Plan, and Record of 
Decision were completed. Between 2020 and 2022, the Remedial Design was completed, and the 
Remedial Action was implemented.  
 
Site 88 was divided into three zones to facilitate investigation, studies, and removal actions. Zone 1 is 
the initial source area, with relatively high concentrations in groundwater at 5 to 60 feet below ground 
surface (bgs).  Zone 2 is located downgradient of Zone 1, with elevated concentrations from 40 to 180 
feet bgs.  Zone 3 is the downgradient portion of plume, with lower concentrations limited to 40 to 60 
feet bgs. The constituents of concern (COCs) for groundwater are tetrachloroethene (PCE), 
trichloroethene (TCE), cis-1,2-dichloroethene (DCE), and vinyl chloride. COCs for soil gas are PCE, TCE, 
and VC. 

The Remedial Action Objectives (RABs) for Site 88 are as follows:  
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1. Restore groundwater quality to meet North Carolina Department of Environmental Quality 
(NCDEQ) and federal primary drinking water standards based on the classification of the aquifer 
as a potential source of drinking water under 15A North Carolina Administrative Code 02L.0201. 

2. Reduce groundwater contaminant source mass to the maximum extent practicable within a 
reasonable timeframe to inhibit migration of COCs to the New River. 

3. Prevent human ingestion of and contact with groundwater containing COCs at concentrations 
above North Carolina Groundwater Quality Standards (NCGWQS) or federal maximum 
contaminant levels (MCLs), whichever is more stringent. 

4. Prevent exposure to COCs in groundwater and soil gas during construction, and through the 
vapor intrusion (VI) pathway that could result in unacceptable risk to human health. 

5. Restrict intrusive activities and prevent residential use near soil mixing treatment area. 

The remedy selected in the Record of Decision (ROD) was enhanced reductive dechlorination (ERD) via 
vertical injection wells in Zone 1, in situ chemical oxidation (ISCO) via horizontal injection wells and 
recirculation in Zone 2, biobarrier via vertical injection wells in Zone 3, continued operation of VIMS for 
vapor intrusion, long-term monitoring (LTM)/monitored natural attenuation (MNA), and land use 
controls (LUCs). 

In Zone 1, 21 surficial aquifer and 78 upper Castle Hayne (UCH) aquifer injection wells were installed 
between September 2018 and January 2019. An initial round of emulsified vegetable oil (EVO) injections 
were completed between February 2019 and June 2019. During this injection event, 25,795 gallons of 
EVO solution were injected into the surficial aquifer and 530,878 gallons of EVO solution were injected 
into the UCH aquifer. Reducing conditions were observed in both aquifers after the injection event and 
concentrations of parent products decreased while daughter products increased, indicating ERD was 
occurring. A second round of EVO injections was conducted between March and July 2021. Challenges 
were encountered with daylighting at storm sewer outfall. A total of 7,201 gallons of EVO solution were 
injected into the surficial aquifer, representing approximately 25% of target EVO injection dose and 
171,633 gallons of EVO solution were injected in the UCH aquifer, representing approximately 64% of 
target EVO injection dose. The compromised storm sewers were repaired in May and June 2023. Semi-
annual performance monitoring is ongoing.  

Within the treatment are of the surficial aquifer, as indicated by performance monitoring results at 
MW02, PCE and VC above ARG by 1 order-of-magnitude and exhibit a stable trend. After the September 
2021 injection event, the total molar mass has been reduced by 49 percent. Additionally, LactOil 
injections resulted in ERD, as indicated by water quality parameters and geochemistry favorable for 
reductive degradation pathways. 

Within the UCH aquifer, cis-1,2-DCE and VC remained above active remediation goals (ARGs) at 
MW05IW, MW30IW, and RABITTMW1 in August 2022. PCE and TCE exhibited decreasing trends and cis-
1,2-DCE and VC are stable to decreasing. Similar to the surficial aquifer, LactOil injections resulted in 
ERD, as indicated by water quality parameters and geochemistry favorable for reductive degradation 
pathways. 

Based on the information presented, including remedy construction, injection, and performance 
monitoring, completion has been demonstrated in Zone 1.  
 
Mr. Mattison asked how much money has been spent on Site 88 as a whole and how effective treatment 
has been. The amount of funding dollars spent at Site 88 were not readily available at this meeting but 
will be looked into by the team. Mr. Mattison asked if this is an ongoing issue at other dry cleaners or if 
the industry has learned from past mistakes. Mr. Louth explained that the dry cleaning industry has 
improved and implemented best practices and that Jacobs has presented on the remedial approach at 



MCB CAMP LEJEUNE RAB MEETING MINUTES 

  3 

industry events to share cleanup lessons learned. Mr. Mattison also commented that it has taken nearly 
30 years for this site to get to this phase. Mr. Francisco explained that the investigation and remediation 
process takes a long time because the site is so large and complicated. Mr. Louth also stated that 
timeframes are dependent upon availability of funding.  
 
In Zone 2, 9 horizontal directionally drilled (HDD) injection wells were installed between July and 
December 2020 and 5 vertical extraction wells were installed between November and December 2020. 
Conveyance trenching and system installation was completed in April 2021. Permanganate injection and 
recirculation was completed in two phases. Phase 1 was conducted from May through November 2021 
and included the injection of 1,091,646 pounds of sodium permanganate into 6 of 10 HDD injection 
wells, followed by the recirculation of 13,824,426 gallons of water. Phase 2 was conducted from March 
through June 2022 and included the injection of 780,329 pounds of sodium permanganate into the 
remaining 4 HDD injection wells, followed by the recirculation of 9,874,288 gallons of water. Semi-
annual performance monitoring is ongoing. 

Performance monitoring data indicates that 72 percent reduction in total molar COCs in treatment area 
following the first injection event, indicating that ISCO treatment is working.  PCE, TCE, cis-1,2-DC, and 
VC concentrations exceeded ARGs. Additional monitoring is needed to evaluate trends and mass 
reductions. At MW56IW, located within 35 feet of an injection well was the location of the maximum 
PCE concentration in 2021 (120,000 J µg/L). Permanganate was observed in this well in February/March 
2022 and it was not sampled. Then, in August 2022, PCE dropped to 9,200 µg/L, a 92% reduction. This 
example suggests that chemical oxidation is occurring as intended. 

Based on the information presented, including remedy construction, injection, and performance 
monitoring, completion has been demonstrated in Zone 2.  
 
In Zone 3, 10 UCH aquifer injection wells were installed between December 2018 and January 2019 to 
supplement 4 previously installed injection wells. An initial round of injections conducted in April 2019, 
during which 75,596 gallons of EVO solution were injected. A second round of injections was conducted 
between April and June 2021, during which 122,282 gallons of EVO solution were injected. Semi-annual 
performance monitoring is ongoing.  

Zone 3 performance monitoring suggests that the biobarrier is functioning as designed. TCE, cis-1,2-DCE, 
and VC are above the current groundwater standard within the biobarrier and reinjection may be 
needed to maintain its effectiveness. TCE and VC above current groundwater standards beyond the 
biobarrier, indicating that treated groundwater has not yet migrated downgradient. Geochemical 
conditions upgradient, within, and downgradient of the biobarrier are favorable for reductive 
dechlorination. 

Based on the information presented, including remedy construction, injection, and performance 
monitoring, completion has been demonstrated in Zone 3.  
 

Operation and maintenance of VIMS is ongoing at Buildings 3, 3B, 37, 43 and HP57 (Note: Building 3 and 
3B were damaged in Hurricane Florence and were demolished).  LUCs were implemented in September 
2020 and LTM was initiated in November 2019.  MNA will begin after active treatment is completed. 
Based on this information, completion has been demonstrated for the VIMS, LUCs, and MNA 
components of the remedy.  

Additional rounds of injection will be required in Zones 1, 2, and 3. For Zones 1 and 2, treatment 
applications are expected approximately every two years until ARGs have been met or multiple lines of 
evidence of MNA are observed. ARGs are COC concentrations that will attenuate to MCLs within 100 
years. Substrate injections at Zone 3 are expected to be required every 2 years until COC concentrations 
are protective of downgradient receptors and aquifer conditions suggest further enhancements are not 
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required. Performance monitoring is being conducted semi-annually to evaluate the active remedies. 
Following active treatment, MNA will be implemented until each groundwater COC is at or below 
cleanup levels for 4 consecutive monitoring events. Once groundwater concentrations are below 
cleanup levels, soil gas concentrations are expected to be below concentrations likely to result in a 
complete VI pathway. At that time, confirmation soil gas samples will be collected. Quarterly visual site 
inspections are conducted to monitor LUCs and Five-Year Reviews will be conducted to ensure the 
remedy continues to provide adequate protection of human health and the environment.  

In accordance with Sections 113 and 117 of CERCLA, the Navy provided a public comment period for the 
Site 88 Proposed Plan from June 1 through July 2, 2018.  A public meeting to present the Proposed Plan 
was held on June 13, 2018 at Coastal Carolina Community College. Public notice of the meeting and 
availability of documents was placed in The Globe and The Jacksonville Daily News newspapers on May 
31, 2018 and June 1, 2018, respectively. The notice was also posted on the MCB Camp Lejeune Facebook 
page on June 8, 2018. No comments requiring amendment to the Proposed Plan were received.  Public 
notice for the ROD was issued in The Globe and The Jacksonville Daily News newspapers on June 20, 
2019 and June 22, 2019, respectively.  

The cost for the Remedial Action in Zone 1 was $513,000, which is 12 percent less than the estimated 
price of $582,000. The cost for the Remedial Action in Zone 2 was $9,030,000, which was 14 percent less 
than the estimated price of $10,460,000. The cost for the Remedial Action in Zone 3 was $162,000, 
which is 5.5 percent more than the estimated price of $154,000.  

The Interim Remedial Action Completion Report was certified by Colonel Adolfo Garcia Jr on October 10, 
2023.  

Looking ahead, a Substrate Distribution Pilot Study will begin in April 2024 in Zone 1; a second 
injection/recirculation event is scheduled for 2025 in Zone 2; and a third injection is scheduled for 
March 2024 in Zone 3. VIMS and LTM are ongoing and performance monitoring is conducted semi-
annually.  

III. 2023 Basewide Accomplishments and Fiscal Year 2024 Goals  

Objective: The purpose of this agenda item is to present 2023 accomplishments, including sampling 
metrics for January to June 2023, and to review Fiscal Year (FY) 2024 goals.  

Overview: A presentation was reviewed by Mr. Louth.  

Field investigation activities included collecting over 275 samples, consisting of 249 groundwater 
samples, 3 soil samples, 1 porewater sample, 4 surface water samples, 3 sediment samples, 3 sewer 
vapor samples, 10 soil gas (subslab or exterior) samples, and 3 air (indoor and outdoor) samples. 

Munitions response investigation activities included conducting munitions surface clearance over a 129-
acre area at Site UXO-28, which identified and removed 51 munition items, including 1 MEC item and 50 
MPPEH items; conducting a munitions intrusive investigation within approximately 2 acres at Site UXO-
29, which identified and removed 215 munitions items, including 80 MEC items and 135 MPPEHs items; 
and conducting a munitions surface clearance within approximately 7 acres of Site UXO-30, which 
identified and removed 1 munitions item, an MPPEH item – M29 practice rifle grenade.  

Activities associated with remedy implementation and studies included inspecting and managing over 
4,200 acres of LUCs; maintaining and monitoring 2 vapor intrusion mitigation systems; operating over 
13,900 hours of air sparging at Sites 35, 73,82,  and 89; treating over 60 million gallons of water through  
the treatment plant at Site 82, as well as treating over 1.8 million gallons of water in subgrade 
geochemical bioreactors at Site 82; and treating 24,000 gallons of water in Site 93 SBGRs.  
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Fifteen documents were finalized, with highlights including the Site 88 IRACR, the Site 96 Remedial 
Design, the Site 78 FS Amendment, the Waste Management Plan Update, 4 long-term monitoring 
documents and the Site 82 Radiological Site Investigation Report.  

From a sustainability perspective, efforts were made to minimize waste and optimize resource use. For 
example, over 525 gallons of aqueous waste was eliminated through the application of passive sampling 
at over 110 wells and estimating approximately 5 gallons saved per well. More than 24,000 gallons of 
water was treated exclusively using solar power, with an estimated savings of 20 kilowatts per hour. In 
addition, 3,440 pounds of metallic debris was recycled, including 2,160 pounds at Site UXO-28, 1,020 
pounds at Site UXO-29, and 260 pounds at Site UXO-30. 

During this time period, 3 RAB meetings were held: February 2023, May 2023, and August 2023. One 
public meeting was completed for the Site UXO-30 Proposed Plan (August 2023). Two Partnering 
meetings were conducted, one in February 2023 and one in June 2023. Two success stories were posted 
on the Marine Corps Base Camp Lejeune Facebook page: one in February 2022 announcing the 
Secretary of the Navy Award and one in May 2022 to explain PFAS investigations.  

The Partnering Team won EPA’s 2023 National Notable Achievement Award: Federal Facilities Excellence 
in Partnering Team of the Year!  

In FY 2024, the Installation Restoration Program intends to finalize the Site 41 PFAS Data Gap report, 
finalize 8 PFAS Remedial Investigation work plans and initiate field activities, complete Site 111 PFAS 
Remedial Investigation activities, finalize the Site 96 Interim Remedial Action Completion Report, finalize 
the Operable Unit 2 (Site 6 & 82) Soil LUCIP Update, finalize the Site 82 Air Sparge Pilot Study report, and 
finalize Site 89 Engineering Evaluation/Cost Analysis. The Military Munitions Response Program intends 
to finalize the Site UXO-28 Feasibility Study and prepare the Proposed Plan for a public meeting, finalize 
the Site UXO-29 Feasibility Study and prepare the Proposed Plan for a public meeting, finalize the Site 
UXO-30 Record of Decision and prepare the Remedial Design, and finalize the Site UXO-31 Remedial 
Investigation Work Plan and initiate field activities. 

Mr. Johnson asked if we knew what was happening at the off-Base dry-cleaning facility, acknowledging 
that it is not related to the work being done here. Mr. Louth responded that thermal treatment has 
been initiated.  

 

IV. RAB Business  

The next RAB meeting is planned for February 21, 2024. Mr. Mattison requested that a site tour be 
planned for 2024.  

  



Site 88
Interim Remedial Action Completion 

Report
MCB Camp Lejeune

Restoration Advisory Board Meeting
November 15, 2023



Objectives

• Review Site 88 Background
• Present Interim Remedial Action 

Completion Report
• Remedial Action Objectives
• Remedial Action and 

Demonstration of Completion
• Ongoing Activities
• Community Involvement
• Cost
• Certification Statement

• Provide Schedule



Site 88 Background

• Former Dry Cleaning Facility (Former 
Building 25)

• Volatile organic compounds (VOCs) in 
groundwater

1995 • Underground Storage Tank Removal

1998 • Focused Remedial Investigation

1999-
2001

• Source Area Pilot Studies

2003-
2004

• Supplemental Site Investigation

2007 • Remedial Investigation

2006-
2010

• Soil Mixing Removal Actions, 
Groundwater Pilot Studies

2011

• Vapor Intrusion Investigation, Phase I 
Limited Site Assessment, Site-wide 
Groundwater Sampling

2012
• Vapor Intrusion Mitigation System 

Installation

2014
• Baseline Geophysical Mapping, Site-wide 

Groundwater Sampling

2015-
2017

• Tracer Study, Sewer Ventilation Pilot 
Study

2018-
2019

• Feasibility Study, Proposed Plan, Record 
of Decision, Treatability Studies

2020-
2022

• Remedial Design, Remedial Action



Site 88 Background

• Site divided into three zones to facilitate investigation, studies, and removal actions
• Zone 1: Initial source area, relatively high concentrations in groundwater at 5 to 60 feet below 

ground surface (bgs)
• Zone 2: Downgradient of Zone 1, elevated concentrations from 40 to 180 feet bgs
• Zone 3: Downgradient portion of plume, with lower concentrations limited to 40 to 60 feet bgs

Constituents of Concern (COCs)
Groundwater: 
• Tetrachloroethene (PCE)
• Trichloroethene (TCE)
• Cis-1,2-dichloroethene (DCE)
• Vinyl chloride (VC)
Soil Gas:
• PCE
• TCE
• VC
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Remedial Action Objectives 

1. Restore groundwater quality to meet North Carolina Department of Environmental 
Quality (NCDEQ) and federal primary drinking water standards based on the 
classification of the aquifer as a potential source of drinking water under 15A North 
Carolina Administrative Code 02L.0201.

2. Reduce groundwater contaminant source mass to the maximum extent practicable 
within a reasonable timeframe to inhibit migration of COCs to the New River.

3. Prevent human ingestion of and contact with groundwater containing COCs at 
concentrations above North Carolina Groundwater Quality Standards (NCGWQS) or 
federal maximum contaminant levels (MCLs), whichever is more stringent.

4. Prevent exposure to COCs in groundwater and soil gas during construction, and 
through the vapor intrusion (VI) pathway that could result in unacceptable risk to 
human health.

5. Restrict intrusive activities and prevent residential use near soil mixing treatment 
area.



Remedial Actions
• Remedy Selected in Record of Decision (ROD)

• Zone 1: Enhanced reductive dechlorination (ERD) via vertical injection wells
• Zone 2: In situ chemical oxidation (ISCO) via horizontal injection wells and recirculation
• Zone 3: Biobarrier via vertical injection wells
• Vapor Intrusion: Continued operation of vapor intrusion mitigation systems (VIMS) 
• Long-term monitoring (LTM)/monitored natural attenuation (MNA) and land use controls (LUCs)
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Zone 1 ERD via Vertical Injection Wells

• 21 surficial aquifer and 78 upper Castle Hayne (UCH) aquifer injection wells were installed 
between September 2018 and January 2019

• Initial round of emulsified vegetable oil (EVO) injections were completed between February 
2019 and June 2019

• 25,795 gallons of EVO solution were injected into the surficial aquifer
• 530,878 gallons of EVO solution were injected into the UCH aquifer
• Reducing conditions were observed in both aquifers after the injection event and concentrations of 

parent products decreased while daughter products increased, indicating ERD was occurring 

9



Zone 1 ERD via Vertical Injection Wells

Injection Assembly Injection Assembly



Zone 1 ERD via Vertical Injection Wells

• Second round of EVO injections between 
March and July 2021

• Challenges encountered with daylighting at storm 
sewer outfall

• 7,201 gallons of EVO solution were injected into 
the surficial aquifer, approximately 25% of target 
EVO injection dose

• 171,633 gallons of EVO solution were injected in 
the UCH aquifer, approximately 64% of target 
EVO injection dose

• Compromised storm sewers repaired in May and 
June 2023

• Semi-annual performance monitoring

11Pressurized Injection at Wellhead Gravity-fed Injection Setup



• Surficial Aquifer
• Within Treatment Area (MW02):

• PCE and VC above ARG by 1 order-of-
magnitude

• Stable trend
• After September 2021 injection, total 

molar mass reduced by 49 percent
• LactOil injections resulted in ERD

• Water quality parameters and 
geochemistry favorable for reductive 
pathway

Zone 1 Performance Monitoring

Site 88



Zone 1 Performance 
Monitoring
• UCH Aquifer

• Cis-1,2-DCE and VC remain 
above ARGs at MW05IW, 
MW30IW, RABITTMW1 in August  
2022

• PCE and TCE decreasing
• Cis-1,2-DCE and VC are stable to 

decreasing
• LactOil injections resulted in ERD

• Water quality parameters and 
geochemistry favorable for 
reductive pathway



Zone 1 Demonstration of Completion
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Remedy 
Component Construction Injection Performance

Completion
Demonstrated

ERD via vertical 
injection wells

The injection 
wells were 
constructed from 
September 2018 
to January 2019

First round of 
injections was 
conducted between 
February 11, 2019
to June 2, 2019 as a 
treatability study.

The second round of 
injections was 
conducted from 
March 3, 2021 to 
July 25, 2021.

Performance monitoring 
has been ongoing since 
November 2019 as part 
of LTM program.

Based on the most 
recent results, the total 
molar mass of
COCs is reducing and
conditions remain 
favorable for reductive 
dechlorination.

Yes



Remedial Action: Zone 2
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Zone 2 ISCO via Horizontal Injection Wells and Recirculation
• Horizontal Directional Drilling (HDD)

• 9 injection wells installed
• July - December 2020

• Vertical Drilling
• 5 extraction wells installed
• November – December 2020

• Conveyance Trenching and System 
Installation

• Completed in April 2021
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Zone 2 ISCO via Horizontal Injection Wells and Recirculation
• Phase 1(May through November 2021)

• 1,091,646 pounds of sodium permanganate 
were injected into 6 of 10 HDD injection wells

• Recirculated 13,824,426 gallons of water
• Phase 2 (March through June 2022)

• 780,329 pounds of sodium permanganate 
were injected into remaining 4 HDD injection 
wells

• Recirculated 9,874,288 gallons of water
• Semi-annual performance monitoring

17
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Piping and Manifold Water Test

Permanganate Concentration Quality Control

Permanganate Tanker and Water Tanks with Piping to Injection Wells 



Zone 2 Performance 
Monitoring
• 72% reduction in total molar COCs in 

treatment area following first injection 
event

• ISCO treatment is working
• PCE, TCE, cis-1,2-DC, or VC 

concentrations exceeded ARGs
• Additional monitoring needed to 

evaluate trends and mass reductions   
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Zone 2 Performance Monitoring
At MW56IW:
• Location of maximum PCE 

concentrations in 2021 (120,000 J µg/L)
• Permanganate was observed in 

Feb/March 2022; was not sampled
• In Aug 2022, PCE dropped to 9,200 

µg/L, a 92% reduction
• Suggests that chemical oxidation is 

occurring as intended



Zone 2 Demonstration of Completion
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Remedy 
Component Construction Injection Performance

Completion
Demonstrated

ISCO via HDD 
injection wells

Horizontal wells 
were installed from 
July 30, 2020 to 
December 11, 2020.

Vertical wells were
installed in 
December 2020. 

Recirculation
infrastructure was
installed between
March 1 and April 7, 
2021.

The first round of 
injections was 
conducted from 
May 4 to 
November 11, 
2021, and from 
March 7 to June 
28, 2022.

Performance 
monitoring has been 
ongoing since 
November 2020 as 
part of LTM program.

Injection and 
recirculation
activities were ongoing 
at the time of the most 
recent performance 
monitoring
event. Remedy 
effectiveness
will be evaluated 
based on data 
collected during
subsequent events.

Yes



Remedial Action: Zone 3
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Zone 3 Biobarrier via Vertical Injection Wells 

• 10 UCH aquifer injection wells were 
installed between December 2018 and 
January 2019 to supplement 4 
previously installed injection wells

• Initial round of injections conducted in 
April 2019

• 75,596 gallons of EVO solution were 
injected

• Second round of injections conducted 
between April and June 2021

• 122,282 gallons of EVO solution
• Semi-annual performance monitoring
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Zone 3 Biobarrier via Vertical Injection Wells 
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Injections at Wellhead

Flowrate Measurements from 
Manifold

Injection Setup and Manifold



Zone 3 Performance Monitoring

• Biobarrier functioning as designed
• TCE, cis-1,2-DCE, and VC are above the 

current groundwater standard within the 
biobarrier

• Reinjection may be needed to maintain 
effectiveness

• TCE and VC above current GW standard 
beyond biobarrier

• Treated GW has not yet migrated downgradient
• Geochemical conditions upgradient, within, 

and downgradient of biobarrier favorable for 
reductive dechlorination



Zone 3 Demonstration of Completion
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Remedy 
Component Construction Injection Performance

Completion
Demonstrated

Biobarrier via 
vertical injection 
wells

The injection wells
were constructed
from December 2018
to January 2019.

The first round of
injections was 
conducted from April 
2, 2019 to April 17, 
2019 as a treatability 
study. 

The second round of
injections was 
conducted from April 
13 to June 22, 2021.

Performance 
monitoring has
been ongoing since 
November
2019 as part of 
LTM program.

Based on the most 
recent results, the 
biobarrier is
functioning as 
designed, treating 
groundwater as it
flows through.

Yes



Remedial Action: VIMS, LUCs, and MNA



VIMS, LUCs, and MNA

• Operation and maintenance of VIMS is ongoing
• Buildings 3*, 3B*, 37, 43 and HP57

• LUCs implemented in September 2020
• LTM initiated in November 2019

• MNA begins after active treatment is completed

*Buildings 3 and 3B were 
damaged in Hurricane Florence 
and were demolished. 

Building Locations with VIMS Land Use Controls



VIMS, LUCs, and MNA Demonstration of Completion
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Remedy 
Component Construction Performance

Completion
Demonstrated

VI: Continued 
operation of VIMS 
and sewer 
ventilation system

The VIMS were 
installed in 2012 and 
operation has been 
ongoing.

Operation, maintenance, and  performance 
monitoring of VIMS and the sewer ventilation 
system have been conducted as part of the 
LTM program since 2021. 

VIMS continue to depressurize the subslab at 
Buildings 37, 43, 
and HP57, mitigating the VI pathway.

Buildings 3 and 3B have been demolished. 

Yes

LUCs The survey plat was filed with 
Onslow County, North Carolina 
on September 1, 2020

LUCs are inspected quarterly and will be 
certified annually to ensure they remain 
properly implemented, identify any 
deficiencies, and evaluate how 
deficiencies or inconsistencies have been 
addressed. Base Master Planning maintains 
current groundwater plume data and LUC 
boundaries in the GIS and all construction 
projects on-Base go through environmental 
review

Yes

MNA Pending achievement of ARGs or multiple lines of evidence of MNA are observed.



Ongoing Activities



Ongoing Activities

• Additional rounds of injection will be required in 
Zones 1, 2, and 3: 

• For Zones 1 and 2, treatment applications are expected 
approximately every two years until ARGs have been 
met or multiple lines of evidence of MNA are observed

• ARGs are COC concentrations that will attenuate to MCLs 
within 100 years

• Substrate injections at Zone 3 are expected to be 
required every 2 years until COC concentrations are 
protective of downgradient receptors and aquifer 
conditions suggest further enhancements are not 
required

• Performance monitoring is being conducted 
semiannually to evaluate active remedies

• Following active treatment, MNA will be 
implemented until each groundwater COC is at or 
below cleanup levels for 4 consecutive monitoring 
events



Ongoing Activities

• Once groundwater concentrations are below cleanup levels, soil gas 
concentrations are expected to be below concentrations likely to result in a 
complete VI pathway

• Confirmation soil gas samples will be collected
• Quarterly visual site inspections will be conducted to monitor LUCs
• Five-Year Reviews will be conducted to ensure the remedy continues to provide 

adequate protection of human health and the environment



Community Involvement

• In accordance with Sections 113 and 117 of CERCLA, 
the Navy provided a public comment period for the Site 
88 Proposed Plan from June 1 through July 2, 2018

• A public meeting to present the Proposed Plan was 
held on June 13, 2018 at Coastal Carolina Community 
College

• Public notice of the meeting and availability of 
documents was placed in The Globe and The 
Jacksonville Daily News newspapers on May 31, 2018
and June 1, 2018, respectively. The notice was also 
posted on the MCB Camp Lejeune Facebook page on 
June 8, 2018.

• No comments requiring amendment to the Proposed Plan 
were received 

• Public notice for the ROD was issued in The Globe and 
The Jacksonville Daily News newspapers on June 20, 
2019 and June 22, 2019, respectively



Cost

• The cost for the Remedial Action in Zone 1 was $513,000
• 12% less than the estimated price of $582,000

• The cost for the Remedial Action in Zone 2 was $9,030,000
• 14% less than the estimated price of $10,460,000

• The cost for the Remedial Action in Zone 3 was $162,000
• 5.5% more than the estimated price of $154,000



Certification Statement



Schedule

• Zones 1  
• Substrate Distribution Pilot Study 

beginning in April 2024

• Zone 2  
• 2nd Injection/Recirculation 

scheduled for 2025

• Zone 3  
• 3rd Injection scheduled for      

March 2024 

• VIMS and LTM
• Ongoing
• Semi-annual performance 

monitoring 



Questions?



2023 Basewide Accomplishments 
and Fiscal Year 2024 Goals

MCB Camp Lejeune
Restoration Advisory Board Meeting

November 15, 2023
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Objectives

• Present 2023 accomplishments
• Sampling metrics: January-June 2023

• Review Fiscal Year (FY) 2024 goals
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2023 Accomplishments

3



Field Investigation Activities

• Collected over 275 samples
• 249 groundwater
• 3 soil
• 1 porewater
• 4 surface water
• 3 sediment
• 3 sewer vapor
• 10 soil gas (subslab or exterior)
• 3 air (indoor and outdoor)
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Munitions Response Investigation Activities
• Conducted munitions surface clearance 

over 129-acre area at UXO-28 
• Identified and removed 51 munition items:

• 1 MEC item 
• 50 MPPEH items

• Conducted munitions intrusive investigation 
within ~2 acres at UXO-29

• Identified and removed 215 munitions items:
• 80 MEC items
• 135 MPPEHs items

• Conducted a munitions surface clearance 
within ~7 acres of Site UXO-30

• Identified and removed 1 munitions item:
• 1 MPPEH item – M29 practice rifle 

grenade
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Remedy Implementation and Studies
• Inspected and managed over 4,200 

acres of Land use Controls
• Maintained and monitored 2 vapor 

intrusion mitigation systems
• Operated over 10,000 hours air 

sparging
• Site 35
• Site 73
• Site 89

• Site 82
• Treated over 60 million gallons of 

water through treatment plant
• Operated air sparge for over 3,900 

hours
• Treated over 1.8 million gallons of 

water in subgrade geochemical 
bioreactors

• Treated 24,000 gallons of water in 
Site 93 SBGRs
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Documentation 
• Finalized 15 documents

• Highlights:
• Site 88 IRACR
• Site 96 Remedial Design
• Site 78 FS Amendment
• Waste Management Plan 

Update
• 4 long-term monitoring 

documents
• Site 82 radiological Site 

Investigation Report

7



Sustainability
• Eliminated over 525 gallons of 

aqueous waste through passive 
sampling 

• Over 110 wells sampled, estimate 
of 5 gallons saved per well

• Treated over 24,000 gallons of 
groundwater using exclusively 
solar power 

• Estimated savings ranging of 20 
kilowatts per hour

• Recycled 3,440 pounds of 
metallic debris

• 2,160 lbs at UXO-28
• 1,020 lbs at UXO-29
• 260 lbs at UXO-30
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Meetings and Outreach
• Held 3 RAB meetings

• February 2023
• May 2023
• August 2023

• Completed 1 Public Meeting
• UXO-30 Proposed Plan 

(August 2023)
• Conducted 2 Partnering 

meetings
• February 2023
• June 2023

• Posted 2 success stories on 
Facebook

• February 2022 – Secretary of 
the Navy Award

• May 2022 – PFAS 
Investigations
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Won EPA 2023 
National Notable 

Achievement 
Award: Federal 

Facilities Excellence 
in Partnering Team 

of the Year!
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Fiscal Year 2024 Goals
Installation Restoration Program 
• Finalize Site 41 PFAS Data Gap report
• Finalize 8 PFAS Remedial Investigation 

work plans and initiate field activities
• Complete Site 111 PFAS Remedial 

Investigation activities
• Finalize Site 96 Interim Remedial Action 

Completion Report 
• Finalize Operable Unit 2 (Site 6 & 82) 

Soil LUCIP Update
• Finalize Site 82 Air Sparge Pilot Study 

report
• Finalize Site 89 Engineering 

Evaluation/Cost Analysis

Military Munitions Response Program
• Finalize UXO-28 Feasibility Study and 

prepare Proposed Plan for public 
meeting

• Finalize UXO-29 Feasibility Study and 
prepare Proposed Plan for public 
meeting

• Finalize UXO-30 Record of Decision and 
prepare Remedial Design

• Finalize UXO-31 Remedial Investigation 
Work Plan and initiate field activities
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Questions?
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