


Established in 1941, United States Marine 

Corps Base Camp Lejeune is a 246-

square-mile, 156,000-acre military 

training facility in Jacksonville, North 

Carolina. The official United States Marine 

Corps website says the base was named 

after Major General John A. Lejeune, the 

13th Commandant and Commanding 

General of the 2nd Army Division in World 

War I. The base serves as a training 

ground for amphibious combat, as it is 

enclosed by 11 miles of beaches.

http://www.lejeune.marines.mil/About.aspx


It was discovered in 1982 that the 

groundwater provided by two of Camp 

Lejeune’s eight on-base water treatment 

plants was contaminated by cancer-

causing chemicals, including industrial 

solvents, benzene (a highly flammable 

constituent of crude oil), and other toxins. 

The VA’s website more 

specifically notes volatile organic 

compounds trichloroethylene (a metal 

degreaser), perchloroethylene (a dry 

cleaning agent) and vinyl chloride were 

among the chemicals discovered in 

several groundwater wells at the base. 

The wells were ultimately shut down in 

February 1985.



From the 1950s until the late 1980s, 

people living or working at Camp Lejeune, 

a Marine Corps base in Jacksonville, 

North Carolina may have been exposed to 

the drinking water contaminated with 

dangerous chemicals, according to 

numerous government studies. 

Two contaminated wells closed in 1985, 

but Marines, families and civilians on the 

base had already been exposed to the 

contaminants for decades.



According to the Agency for Toxic 

Substances and Disease Registry 

(ATSDR), the contamination at Camp 

Lejeune’s Tarawa Terrace water treatment 

plant stemmed from the waste disposal 

practices of off-base dry cleaning 

company ABC One-Hour Cleaners. 



1. What chemicals were found at the 

Tarawa Terrace Treatment Plant?

Tetrachloroethylene (also known as 

perchloroethylene or “PCE”) was the main 

contaminant. The maximum level 

detected in drinking water was 215 parts 

per billion (μg/L) in February 1985. The 

source of contamination was ABC One-

Hour Cleaners, an off-base dry cleaning 

firm.  Based on the model results, PCE 

concentration was estimated to have 

exceeded the current EPA maximum 

contaminant level of 5 μg/L in drinking 

water at the Tarawa Terrace water 

treatment plant for 346 months during 

November 1957-February 1987. 



Hadnot Point, the second 

water treatment plant, was 

contaminated by multiple 

sources, the ATSDR said, 

including leaking underground 

storage tanks, industrial 

waste spills, and waste 

disposal sites around Camp 

Lejeune.



What chemicals were found at the Hadnot

Point Treatment Plant?

Trichloroethylene (TCE) was the main 

contaminant. The maximum level 

detected in drinking water was 1,400 μg/L 

in May 1982. The current limit for TCE in 

drinking water is 5 μg/L. Other 

contaminants detected in finished water at 

the Hadnot Point treatment plant included 

DCE (trans 1,2-dichloroethylene), PCE, 

benzene, and vinyl chloride. DCE was 

detected at a maximum of 407 μg/L in 

January 1985. 

There are reported detections of benzene 

in the finished water at Hadnot Point in 

late 1985.



What are tricholorethylene (TCE), 

perchloroethylene (PCE) and VOCs?

TCE and PCE are chemicals that are used 

in dry cleaning and in cleaning metal parts 

of machines. 

VOCs are volatile organic compounds. 

They are a group of chemicals that 

generally include solvents and fuels that 

evaporate easily. TCE and PCE are 

examples of VOCs.



What is vinyl chloride?

Vinyl chloride (VC) is a colorless gas at 

room temperature. It is in liquid form if 

kept under high pressure or at low 

temperatures. VC has a mild, sweet odor 

and dissolves slightly in water. It is a 

manufactured substance that does not 

occur naturally. It can be formed when 

other substances such as 

trichloroethylene (TCE) and 

tetrachloroethylene (PCE) are broken 

down. VC is used to make polyvinyl 

chloride (PVC). PVC is used to make a 

variety of plastic products, including 

pipes, wire and cable coatings, and 

packaging materials.



What is benzene?

Benzene is a colorless liquid with a sweet 

odor that evaporates into the air very 

quickly and dissolves slightly in water.

Some industries use benzene to make 

other chemicals which are used to make 

plastics, resins, and nylon and synthetic 

fibers. 

Benzene is also used to make some types 

of rubbers, lubricants, dyes, detergents, 

drugs, and pesticides. Natural sources of 

benzene include volcanoes and forest 

fires. Benzene is also a natural part of 

crude oil, gasoline, and cigarette smoke.





Below is a list of the types of health outcomes that have been found to be linked to 
TCE and/or PCE.

Reported health problems in children who were exposed in the womb from their 
mother drinking water contaminated with TCE and/or PCE include—

 Leukemia

 Small for gestational age

 Low birth weight

 Fetal death

 Major heart defects

 Neural tube defects

 Oral cleft defects (including cleft lip)

 Chronal atresia (nasal passages blocked with bone or tissue)

 Eye defects



Below is a list of the types of health outcomes that have been found to be linked to 
TCE and/or PCE.

Reported health problems in children who were exposed in the womb from their 
mother working with TCE and/or PCE include—

 Low birth weight
 Miscarriage
 Major malformations
 Reported health problems in people of all ages from drinking water contaminated 

with TCE and/or PCE include—

 Non-Hodgkins lymphoma
 Bladder cancer
 Breast cancer
 Lung cancer



Below is a list of the types of health outcomes that have been found to be linked to 
TCE and/or PCE.

Reported health problems in people of all ages from working with TCE and/or PCE 
include—

 Hodgkins disease

 Non-Hodgkins lymphoma

 Cervical cancer

 Kidney cancer

 Liver/biliary cancer

 Ovarian cancer

 Prostate cancer

 Neurological effects (delayed reaction times problems with short-term memory, 
visual perception, attention, and color vision)



Breathing very high levels of benzene can result in death, while high levels can cause 
drowsiness, dizziness, rapid heart rate, headaches, tremors, confusion, and 
unconsciousness. Eating or drinking foods containing high levels of benzene can cause 
vomiting, irritation of the stomach, dizziness, sleepiness, convulsions, rapid heart rate, 
and death.

The major effect of benzene from long-term exposure is on the blood. Benzene causes 
harmful effects on the bone marrow and can cause a decrease in red blood cells leading to 
anemia. It can also cause excessive bleeding and can affect the immune system, increasing 
the chance for infection.

Some women who breathed high levels of benzene for many months had irregular 
menstrual periods and a decrease in the size of their ovaries, but we do not know for 
certain that benzene caused the effects. It is not known whether benzene will affect 
fertility in men.

Long-term exposure to high levels of benzene in the air can cause leukemia, particularly 
acute myelogenous leukemia, often referred to as AML. This is a cancer of the blood 
forming organs. The Department of Health and Human Services (DHHS) has determined 
that benzene is a known carcinogen. The International Agency for Research on Cancer 
(IARC) and the EPA have determined that benzene is carcinogenic to humans.



Breathing high levels of vinyl chloride can cause you to feel dizzy or sleepy. Breathing very 
high levels can cause you to pass out, and breathing extremely high levels can cause death.

Some people who have breathed vinyl chloride for several years have changes in the 
structure of their livers. People are more likely to develop these changes if they breathe 
high levels of vinyl chloride. Some people who work with vinyl chloride have nerve 
damage and develop immune reactions. The lowest levels that produce liver changes, 
nerve damage, and immune reaction in people are not known. Some workers exposed to 
very high levels of vinyl chloride have problems with the blood flow in their hands. Their 
fingers turn white and hurt when they go into the cold.

The effects of drinking high levels of vinyl chloride are unknown. If you spill vinyl chloride 
on your skin, it will cause numbness, redness, and blisters.

Animal studies have shown that long-term exposure to vinyl chloride can damage the 
sperm and testes.

The U.S. Department of Health and Human Services has determined that vinyl chloride is 
a known carcinogen. Studies in workers who have breathed vinyl chloride over many years 
showed an increased risk of liver, brain, lung cancer, and some cancers of the blood have 
also been observed in workers.







1990s

1989 – Camp Lejeune and ABC One-Hour Cleaners – Superfund Sites 

The US Environmental Protection Agency lists US Marine Corps Base Camp Lejeune and 

ABC One-Hour Cleaners as Superfund sites and adds both sites to the National Priorities 

List. 

1990 – ABC One-Hour Cleaners Public Health Assessment 

ATSDR finds that PCE is the main contaminant of concern detected in the Tarawa Terrace 

drinking water system. Although contaminated wells have been removed from the Tarawa 

Terrace water system, on- and off-site groundwater is contaminated. Groundwater and 

subsurface soils remain a public health concern. 

1997 – Camp Lejeune Public Health Assessment 

ATSDR identifies a past health hazard from exposures to contaminated water in Tarawa 

Terrace and Hadnot Point water systems. ATSDR scientists also identify a short time frame 

when the Holcomb Boulevard system was contaminated. ATSDR recommends a health study 

to assess risk to children from maternal exposure during pregnancy. 

1998 – Reproductive Health Study 

ATSDR completes its first study on health of children born from 1968-1985 whose mothers 

were exposed to contaminated drinking water during pregnancy. This study is published in 

2001 in the American Journal of Epidemiology. In 2007, ATSDR reports an error in the 

exposure assessment and declares its intention to re-evaluate the results. 

1999-2002 – ATSDR Parent Phone Survey

ATSDR conducts a telephone survey of 12,598 parents of children born to women who were 

pregnant while living at Camp Lejeune from 1968-1985. Survey is designed to identify and 

confirm all reported cases of selected birth defects and childhood cancers in children 

exposed in utero to VOC-contaminated drinking water. 

2003 – Telephone Survey Results 

ATSDR’s 2002 telephone survey finds 106 children with specific birth defects and some types 

of childhood cancer. ATSDR begins confirming cases with medical records. 

2000s



2005 – Panels review health studies, water modeling 

In February, ATSDR convenes an expert panel to explore the need for and feasibility of conducting 

additional health studies of people exposed to contaminated drinking water at Camp Lejeune. In 

March, an expert panel evaluates the agency’s field data gathering activities at Camp Lejeune and 

water modeling approach. ATSDR technical staff considers the panel recommendations and 

implements them as appropriate.

2005 – Birth Defects/Childhood Cancer Parent Interviews 

ATSDR begins Exposure to Volatile Organic Compounds in Drinking Water and Specific Birth Defects 

and Childhood Cancers study, which evaluates groups of children with and without health effects. 

Telephone interviews gather information about residence, other health factors, and amount of water 

mothers drank during pregnancy. Study includes use of water modeling data to determine which 

mothers received contaminated water. 

2006 – Camp Lejeune Community Assistance Panel (CAP) 

ATSDR holds the first CAP meeting with community members and non-government scientific experts. 

The CAP will help identify feasible studies for the future and prioritize them. 

2007 – Tarawa Terrace Water Analysis 

ATSDR’s analysis of Tarawa Terrace water treatment plant service area reveals that from November 

1957 through February 1987, residents of Tarawa Terrace family housing and other facilities received 

PCE-contaminated drinking water above EPA’s maximum contaminant level. 

2007-2008 – Feasibility of Conducting Further Camp Lejeune Studies 

ATSDR determines that additional studies of mortality and cancer incidence among persons living 

and working at Camp Lejeune are feasible and would be scientifically useful and helpful to people 

exposed to contaminated water. 

2008 – National Defense Authorization Act 

In January, President George W. Bush signs the 2008 National Defense Authorization Act. This act 

includes a requirement that the Department of the Navy, working with ATSDR, conduct a health 

survey of persons possibly exposed to contaminated drinking water at Camp Lejeune. 

2009 – Expert panel reviews water modeling 

ATSDR convenes an expert panel to assess water-modeling and data analyses for Hadnot Point-

Holcomb Boulevard study area. ATSDR agrees to evaluate the applicability of simplified approaches 

for determining historical concentrations at water-supply wells. The panel also encourages the 

Department of the Navy to ensure that ATSDR has all data and documentation necessary to 

complete water-modeling activities. 

2000s



2009 – Reevaluation of VOC Exposure 

ATSDR discovers additional information about VOCs in finished water at Camp Lejeune. ATSDR 

learns that people serviced by the Holcomb Boulevard water-distribution system occasionally have 

been exposed to contaminated water. ATSDR also recognizes that benzene present in the water-

supply wells before 1985 should be moved from the appendix to the body of its public health 

assessment. Consequently, ATSDR removes the 1997 Public Health Assessment from its web site. 

2010-2012 – DON/ATSDR work together to complete data gathering 

From 2010-2012, the DON/ATSDR Camp Lejeune Data Mining Technical Workgroup (DON, USMC, 

and ATSDR) conducted nine meetings to complete data gathering for water modeling and the 

epidemiologic studies. 

2010 – ATSDR begins mortality study 

ATSDR begins a mortality study looking at all causes of death for military and civilian personnel who 

lived/worked at Camp Lejeune between specific dates in the 1970s and 1980s. The study seeks to 

determine if these deaths are linked to exposure to contaminated water at Camp Lejeune. The study 

includes an unexposed sample from Camp Pendleton. 

2010 – ATSDR releases Hadnot Point-Holcomb Boulevard Chapter C Report 

The report describes the occurrence of PCE, TCE, benzene, and vinyl chloride in groundwater at 

Navy Installation Restoration Program (CERCLA) sites. The sites are located within the Hadnot Point 

and Holcomb Boulevard water treatment plants service areas and vicinities at Camp Lejeune. 

2011 – ATSDR expert panel considers health survey issues 

ATSDR expert panel reviews process of confirming self-reported disease and survey evaluation bias 

and agrees to move forward with confirmation. 

2011 – ATSDR mails health surveys 

ATSDR mails ATSDR Health Survey of Former Marine Corps Personnel and Civilians to persons who 

lived or worked at Camp Lejeune when drinking water was contaminated and to persons living or 

working at Camp Pendleton during the same time period. The survey asks about more than 20 

different cancers and diseases and provides opportunity to report diseases not mentioned. 

2011 – ATSDR Public Information Forum 

ATSDR holds a public information forum for Camp Lejeune at the University of North Carolina 

Wilmington. The forum includes an update on ATSDR’s health survey and other activities, an open 

house, one-on-one question and answer sessions, and an update from the CAP. 

2000s
2010s



2012 – Geohydrologic Framework Report 

ATSDR releases Hadnot Point-Holcomb Boulevard Chapter B. The report includes information and 

data on the layers of sediment and groundwater beneath Camp Lejeune. This information provides a 

foundation for understanding groundwater flow and conducting water modeling. 

2012 – ATSDR/DON Data Mining Workgroup Final Report 

The Data Mining Workgroup, established in 2010, assures that ATSDR has a complete accounting of 

DON document locations that contain potentially relevant data and information for water modeling. 

The documents identified by the workgroup provide more information on how the Camp Lejeune 

Drinking Water Systems were operated. 

2012 – Contamination at RCRA Areas Report 

ATSDR releases Hadnot Point-Holcomb Boulevard Chapter D. This report summarizes investigations 

at 64 Resource Conservation and Recovery Act (RCRA) study areas. The report emphasizes the 

occurrence and distribution of refined petroleum products such as benzene, toluene, ethylbenzene, 

xylene, and chlorinated solvents of PCE and TCE within areas served by the Hadnot Point and 

Holcomb Boulevard water treatment plants

2012-2014 – DON/ATSDR work together to complete data gathering 

From 2012-2014, the DON, USMC Camp Lejeune, and ATSDR conducted and completed data 

gathering for the soil vapor intrusion project. 

2013 – Hadnot Point-Holcomb Boulevard Reconstruction Report

ATSDR releases Hadnot Point-Holcomb Boulevard Chapter A and supplements. This report 

summarizes previous analyses and investigations—Chapters B, C, and D—and results of detailed 

water modeling analyses. 

2013 – Birth Defects and Childhood Cancers Study 

The purpose of this study was to determine if maternal exposures to the drinking water contaminants 

at Camp Lejeune increased the risk of neural tube defects, oral clefts, and childhood hematopoietic 

cancers. This study also examined whether children exposed to contaminated drinking water during 

the first year of life had an increased risk of childhood cancers. 

2014 – Mortality Study of Marine and Naval Personnel 

The purpose of this study was to determine whether residential exposures of Marines and Navy 

personnel to contaminated drinking water at Camp Lejeune increased risk of mortality from cancers 

and other chronic diseases. 

2010s



2014 – Mortality Study of Civilian Employees 

The purpose of the study was to determine whether potential exposures to the drinking water 

contaminants at Camp Lejeune are associated with increased risk of death from specific cancers and 

other chronic diseases among those who were employed at the base. 

2014 – Adverse Birth Outcomes Study 

ATSDR publishes study to determine if maternal exposures to contaminants in drinking water at 

Camp Lejeune were associated with preterm birth and fetal growth retardation. This study is a 

reanalysis of a previous study, which incorrectly categorized as “unexposed” some maternal 

exposures before June 1972 based on information available at the time. 

2015 – Male Breast Cancer Study 

The purpose of this study was to determine if Marines who were exposed to contaminated drinking 

water at Camp Lejeune were more likely to have male breast cancer. 

2016 – Cancer Incidence Study 

ATSDR begins the Cancer Incidence Study. The purpose of the study is to determine whether 

residential or workplace exposures to the drinking water contaminants at Camp Lejeune are 

associated with increased risks of specific cancers in Marines/Navy personnel and civilian 

employees. 

2016 – Camp Lejeune Drinking Water Public Health Assessment (Public Comment Version) 

ATSDR released preliminary findings from the revised public health assessment (PHA) of the health 

effects of exposure to volatile organic compounds (VOCs) found in the drinking water at ATSDR. U.S. 

Marine Corps Base Camp Lejeune in North Carolina for public comment on May 3, 2016. The public 

was invited to review the PHA online and to submit comments before July 5, 2016. 

2017 – Camp Lejeune Drinking Water Public Health Assessment 

ATSDR released on January 20, 2017, the final public health assessment (PHA) of the health effects 

of exposure to volatile organic compounds (VOCs) found in the drinking water at U.S. Marine Corps 

Base Camp Lejeune in North Carolina.

2010s





"We are denying 
the claims to free 
everybody to take 
their own course of 
action," Secretary 
of the Navy 
Richard Spencer 
said.



The secretary of the Navy is 
denying all remaining civil claims 
by individuals exposed to 
contaminated drinking water at 
Camp Lejeune in North Carolina, 
leaving roughly 4,500 plaintiffs 
without any recourse.



Secretary of the Navy Richard 
Spencer defended the decision, 
saying the law does not support 
the claims.
"There is no legal way for the 
Department of the Navy" to pay 
damages in these cases, Spencer 
said. "We are denying the claims 
to free everybody to take their 
own course of action."


