
IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF NORTH CAROLINA 

SOUTHERN DIVISION 
No. 7:23-CV-897 

 
IN RE:      )     
CAMP LEJEUNE WATER LITIGATION ) 
      )   
This Pleading Relates to:   )  

) 
All Cases     ) 

) 
 

PLAINTIFFS’ LEADERSHIP GROUP’S NOTICE OF FILING EXBHITS TO 
PLAINTIFFS’ REPLY TO MOTION TO STRIKE DR. JULIE GOODMAN’S 

UNTIMELY AND IMPROPER SUPPLEMENTAL EXPERT REPORTS  
 
 The Plaintiffs’ Leadership Group (the “PLG”) files this Notice that the following exhibits 

are related to the PLG’s Plaintiffs’ Reply To Motion To Strike Dr. Julie Goodman’s Untimely And 

Improper Supplemental Expert Reports [D.E. 794]: 

• Exhibit A. Examples of Analyses Reported in the Charts Being Directly Incorporated into 
the Body of Her Reports 

• Exhibit B. Def. July 25, 2025 Letter re. Dr. Hu  

• Exhibit C. Dr. Hu Resp. to Post-Dep. Inquiry 

• Exhibit D. Def. Sept. 5 2025 Letter re. Dr. Hu 

• Exhibit E.  Notice of Nov. 6, 2025 Dep. for Dr. Hu  

[Signatures appear on the following page] 

  

Case 7:23-cv-00897-RJ     Document 795     Filed 12/30/25     Page 1 of 3



2 
 

Dated: December 30, 2025. 

/s/ J. Edward Bell, III    
J. Edward Bell, III (admitted pro hac vice) 
Bell Legal Group, LLC 
219 Ridge St. 
Georgetown, SC 29440 
Telephone: (843) 546-2408 
jeb@belllegalgroup.com 

 
Lead Counsel for Plaintiffs 

 

 /s/ Elizabeth J. Cabraser    
Elizabeth J. Cabraser (admitted pro hac vice) 
Lieff Cabraser Heimann & Bernstein, LLP 
275 Battery Street, 29th Floor 
San Francisco, CA 94111 
Telephone: (415) 956-1000 
ecabraser@lchb.com 

 
Co-Lead Counsel for Plaintiffs 

 /s/ W. Michael Dowling    
W. Michael Dowling (NC Bar No. 42790) 
The Dowling Firm PLLC 
Post Office Box 27843 Raleigh, North 
Carolina 27611 Telephone: (919) 529-3351 
mike@dowlingfirm.com 
 
Co-Lead Counsel for Plaintiffs 

 /s/ Robin L. Greenwald    
Robin L. Greenwald (admitted pro hac vice) 
Weitz & Luxenberg, P.C. 
700 Broadway 
New York, NY 10003 
Telephone: 212-558-5802 
rgreenwald@weitzlux.com 

 
Co-Lead Counsel for Plaintiffs 

 /s/ James A. Roberts, III    
James A. Roberts, III 
Lewis & Roberts, PLLC  
3700 Glenwood Ave., Ste. 410 
Raleigh, NC 27612 
Telephone: (919) 981-0191 
jar@lewis-roberts.com 
 
Co-Lead Counsel for Plaintiffs 

 /s/ Mona Lisa Wallace    
Mona Lisa Wallace (N.C. Bar No.: 009021) 
Wallace & Graham, P.A. 
525 North Main Street 
Salisbury, North Carolina 
28144 Tel: 704-633-5244 
mwallace@wallacegraham.com 

 
Co-Lead Counsel for Plaintiffs 
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CERTIFICATE OF SERVICE 

 I, J. Edward Bell, III, hereby certify that the foregoing document was electronically filed 

on the Court’s CM/ECF system on this date, and that all counsel of record will be served with 

notice of the said filing via the CM/ECF system. 

 

Dated: December 30, 2025. 

     /s/ J. Edward Bell, III ________________ 
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EXHIBIT 
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Example 1 

Dr. Goodman’s analysis of Bove 2014 (Civ. Mort. Study) from her Parkinson’s 
charts being incorporated directly into the body of her Parkinson’s report. 
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Trichloroethylene, Perchloroethylene, Benzene, 
Vinyl Chloride, and trans-1,2-Dichloroethylene and 
Parkinson's Disease

Prepared by

Julie E. Goodman, Ph.D., DABT, FACE, ATS

February 7, 2025

GRADIENT 
www.gradientcorp.com 
One Beacon Street, 17th Floor 
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617-395-5000 
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Bove et al. (2014a) ascertained vital status through linkage of personal identifier information from the 
Defense Manpower Data Center (DMDC) database to data from the Social Security Administration (SSA) 
Death Master File, SSA Office of Research, Evaluation and Statistics (ORES) Presumed Living Search.  Of 
the combined Camp Lejeune and Camp Pendleton cohorts, almost 50% of study participants were 
reportedly not able to be uniquely matched to the ORES file or their vital status was listed as "unknown." 
For those individuals, a commercial tracing service was used to obtain information on vital status.  Identified 
deaths and individuals whose vital status remained unknown were then searched in the National Death 
Index (NDI).  If vital status remained unknown after the NDI search, those participants were considered 
lost to follow-up.  Underlying and contributing causes of death information were obtained from NDI Plus.  

Between 1979 and 2008, Bove et al. (2014a) observed only five PD deaths in the Camp Lejeune cohort, 
which is reflected in the wide CIs of risk estimates.  The authors computed a SMR and 95% CI comparing 
the Camp Lejeune and Camp Pendleton cohorts to the age, sex, race, and calendar period-specific US 
mortality rate.  The authors found no statistically significant evidence of an increased PD mortality risk 
among Camp Lejeune civilian employees compared to what was expected based on rates in the US general 
population (SMR = 2.19, 95% CI: 0.71-5.11).   

In comparisons of PD mortality between the Camp Lejeune and Camp Pendleton cohorts, Bove et al. 
(2014a) relied on Cox extended regression models with age as the time variable and base location as a time-
varying dichotomous variable to calculate HRs.  No statistically significant difference in mortality rates 
was observed when Camp Lejeune civilian employees were compared to civilian employees at Camp 
Pendleton (HR = 3.13, 95% CI: 0.76-12.86), after implementing a 10-year lag that was selected based on 
Akaike's information criterion (AIC). 

Within the Camp Lejeune cohort, Bove et al. (2014a) evaluated exposure-response relationships based on 
cumulative exposures to drinking water contaminants using Cox extended regression models with age as 
the time variable and cumulative exposure as a time- -years) 
were based on monthly average contaminant concentrations in the Hadnot Point water system and dates of 
employment at Camp Lejeune.  Because cumulative exposures to contaminants were correlated, each model 
included only one contaminant at a time.  To identify potential confounding, the authors required that the 
covariate change the risk estimate by 10%.  The final Cox models included sex, race, occupation (blue 
collar vs. white collar), and education level. 

Bove et al. (2014a) did not observe a statistically significant increase in risk among employees with 
 median for TCE (HR = 2.51, 95% CI: 0.21-30.76), PCE (HR = 2.68, 

95% CI: 0.22-33.28), benzene (HR = 2.52, 95% CI: 0.20-31.59), or vinyl chloride (HR = 2.81, 95% CI: 
0.23-34.11) when compared to those with maximum cumulative exposures < median after implementing a 
10-year lag.  In addition, the authors evaluated exposure-response relationships using both continuous and
log10 continuous cumulative exposure models.  The log transformed data provided a better model fit and
better captured the exposure-response relationship.  There was no increased risk of PD mortality associated
with any chemical in the log-transformed models.

5.1.2 Quality Considerations 

Study Population.  This study had no obvious risk of selection bias, had low loss to follow-up (< 2%), and 
used appropriate comparison groups.  Most of the cohort was younger than 65 years of age at the end of the 
study, less than 15% of the study population had died, and only a small number of PD deaths were observed 
(n = 5), which resulted in wide CIs and limited the precision of the estimated associations.   
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Exposure Assessment.  In external comparisons to the US and Camp Pendleton populations, there was no 
consideration of chemical-specific exposures or doses.  Potential exposures used for comparisons within 
the Camp Lejeune cohort were estimated based on groundwater fate and transport models of the monthly 
average concentrations of chemicals in the water distribution system that supplied most of the civilian 
workplace locations.  Workers were considered exposed to the modeled monthly average water 
concentration for every month they were employed.  These direct measurements are more reliable than 
exposure estimates that are not based on any quantitative information, but without a direct link to 
information on individual-level water consumption/exposures, they are likely to be inaccurate with respect 
to individual exposures.  Further, the modeling of individual exposures based on chemical concentrations 
in the groundwater supplying different locations on base depends on the accuracy of the model's 
assumptions, and while the time-varying nature of the exposures were considered in the model, they are 
limited by the timing and frequency of measurements and do not necessarily reflect long-term or even 
average exposure concentrations.  Therefore, exposure misclassification is likely.  In a recent deposition, 
Bove (2024a) acknowledged the uncertainty regarding the assessment of time spent at the main area served 
by Hadnot Point, the lack of information on water consumption, and that the assumption that all workers 
lived off base was incorrect. 

Outcome Assessment.  The study assessed PD mortality, which is a serious limitation because PD is not a 
fatal disease.  Reliable sources were used to identify deaths (i.e., SSA, commercial tracing service, NDI). 

Covariates Considered.  The authors controlled for age and sex in the US comparison, and age, sex, and 
occupation (blue vs. white collar) as a proxy for other chemical exposures in the Camp Pendleton and 
internal comparisons.  The authors did not consider or control for other potential occupational exposures in 
the external comparison to the US population, genetic factors, a family history of PD, alcohol intake, or 
smoking in any analyses, which could have resulted in uncontrolled confounding.  Bove (2024a) stated, 
"Because cumulative exposures to the contaminants were correlated, making it difficult to distinguish which 
contaminant might have caused an association with a disease, each Cox regression model included only 
one contaminant at a time or TVOC."  Therefore, it is unlikely that co-exposures were fully controlled in 
the model, and residual confounding is likely.  In addition, while the authors collected occupational data 
quarterly, it is unclear if they analyzed those data in a time-varying manner, and the amount of missing 
covariate data was not reported, which limits the ability to fully interpret the results. 

Temporality.  Employment histories were collected separately from outcome data and an appropriate 
latency period was considered (e.g., 10-year lag). 

5.1.3 Conclusion 

Bove et al. (2014a) did not observe statistically significant associations between being a civilian employee 
at Camp Lejeune and PD mortality in comparisons with the US mortality rate and the Camp Pendleton 
cohort.  In chemical-specific analyses based on maximum cumulative exposures within the Camp Lejeune 

 median vs. < median) or continuous log-
transformed exposures.  These analyses were all based on only five individuals who died of PD at Camp 
Lejeune, making results difficult to interpret.  Most importantly, although the study was able to rely on 
direct chemical exposure assessments, the authors were not able to account for important exposure 
information (e.g., ingestion rates) to accurately assess individual exposure, and all chemical exposures were 
highly correlated with each other, limiting any chemical-specific conclusions.  The study also failed to 
incorporate all relevant covariates, which may have resulted in some confounding bias.  Overall, this study 
does not provide evidence for an association between TCE, PCE, benzene, or vinyl chloride and PD 
mortality. 
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Example 2 

Dr. Goodman’s analysis of Carreon (2014) from her kidney cancer charts 
being incorporated directly into the body of her kidney cancer report.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6Case 7:23-cv-00897-RJ     Document 795-1     Filed 12/30/25     Page 7 of 20



GRADIENT 
www.gradientcorp.com 
One Beacon Street, 17th Floor 
Boston, MA 02108 
617-395-5000 

7Case 7:23-cv-00897-RJ     Document 795-1     Filed 12/30/25     Page 8 of 20



Study Population 
Chemical Study Quality Factors 

T p B V Study Population Exposure Assessment Outcome Assessment Covariates Considered Temporality 
individuals (e.g., no diabetes, or alcohol 
water consumption consumption 
information) • Did not include 

relevant covariates 
in a time-varying 

manner (i.e., 
occupation) 

• Amount of missing 
data is unknown 

Carreon et al. Workers at a V Strengths Strengths Strengths Strengths Strengths 
(2014) chemical • Appropriate study • Semiquantitative • Deaths identified • Controlled for: age, • Exposure 

man ufactu ri n and comparison exposure estimate using reliable sex,and documented before 
g plant groups (i.e., considered sources (i.e., NOi, race/ethnicity outcome 

• 2% loss to follow-up duration) NOi Plus, and Florida 

• <1% excluded • No missing data Department of Weaknesses Weaknesses 
Health) • Did not control for • No consideration of 

Weaknesses Weaknesses • 48 yrs of follow-up or consider: latency 

• No major • Indirect chemical smoking, obesity, 

weaknesses exposure Weaknesses hypertension, 
measurement (i.e., • Assessed mortality genetic factors, 
employment at only family history of 
facility) kidney cancer, 

• Did not assess t ime- diabetes, alcohol 
varying nature of consumption, or 
exposure other potential 

occupational 
exposures 

• 54.2% missing 
race/ethnicity; 
assumed white 

GRADIENT C-28 
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In this section, I describe epidemiology and toxicity studies that assessed vinyl chloride exposure and 
kidney cancer, and government and other agency reviews of this evidence.  I conclude that scientific 
evidence does not support a causal association between vinyl chloride and kidney cancer. 
 

I identified eight cohort studies that evaluated vinyl chloride exposure and kidney cancer; I did not identify 
any case-control studies.  All these studies were conducted in the US and, collectively, they evaluated four 
unique populations.  I review here all studies in populations at Camp Lejeune where vinyl chloride 
exposures were specified, even if overlapping, for completeness.  I provide an overview, including a brief 
discussion of study characteristics and quality, below, and this is reviewed in more detail in Attachment C, 
Table C.1, and Attachment J, Table J.1.  Study results are discussed briefly in Section 9.1.2 and reviewed 
in more detail in Attachment J, Table J.2.  Epidemiology evidence is integrated with experimental evidence 
in Section 9.3.  
 

Vinyl chloride exposure and kidney cancer risk was evaluated in three studies of populations living or 
working at Camp Lejeune (Bove et al., 2014a,b; ATSDR, 2018b), one study of vinyl chloride or PVC resin 
manufacturing workers (Mundt et al., 2017), one study of workers at a chemical manufacturing plant 
(Carreón et al., 2014), and one study of employees of the Union Carbide Corporation's Chemicals and 
Plastics business group (Teta et al., 1990).  Exposed and unexposed participants were selected from the 
same source population in all studies.  Bove et al. (2014a,b) did not report whether any participants were 
excluded from their analyses and ATSDR (2018b) reported low participation rates.  ATSDR (2018b) 
actively recruited participants via mail surveys.  At the time of recruitment, the contamination at Camp 
Lejeune was well known, which increased the potential for selection bias.  As discussed in Section 5, 
ATSDR (2018b) noted that in its Camp Lejeune study, selection bias could have biased results away from 
the null.  Three of the studies reported <25% loss to follow-up (Carreón et al., 2014; Teta et al., 1990; 
Mundt et al., 2017). 
 

I assume that most participants in the Mundt et al. (2017), Carreón et al. (2014), and Teta et al. (1990) 
studies were exposed to vinyl chloride via inhalation or dermally, while exposures in the Camp Lejeune 
studies could have been via ingestion, inhalation, or dermal absorption.   
 
The most critical limitation in all of the studies was the manner by which exposures were estimated.  
Three of the studies (Carreón et al., 2014; Teta et al., 1990; Mundt et al., 2017) assigned exposure based 
on whether someone was employed at a PVC factory for at least 1 year.  Bove et al. (2014a,b) and ATSDR 
(2018b) estimated individual exposures at Camp Lejeune using modeled average monthly levels of 

GRADIENT 
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All of the studies had documented exposures prior to the onset of disease.  Bove et al. (2014a,b) 
appropriately incorporated 10-year lags into some of their analyses.  ATSDR (2018b) and the other three 
studies did not consider disease latency in their analyses (Carreón et al., 2014; Teta et al., 1990; Mundt 
et al., 2017).  The possible inclusion of cases in analyses that could have occurred within 4 years of 
participants' first exposures undermined their ability to properly assess an exposure-outcome relationship. 

The cohort studies reported risk estimates ranging from 0.39-1.84 for the relationship between vinyl 
chloride exposure and kidney cancer.  The only exception is Bove et al. (2014b), which reported a risk 
estimate of infinity when comparing Camp Lejeune civilian employees with ≥ median maximum 
cumulative vinyl chloride exposure to those with < median maximum exposures because all kidney cancer 
deaths in civilian employees occurred in the higher exposure group.   

The only statistically significant risk estimate was reported in ATSDR (2018b), in a comparison of Camp 
Lejeune Marines and Navy personnel with medium cumulative exposure to those with low cumulative 
exposure (OR = 1.45, 95% CI: 1.05-2.00).  However, the risk estimate comparing those with high 
cumulative exposure to those with low cumulative exposure was not significant (OR = 1.55, 95% 
CI: 0.95-2.54) (ATSDR, 2018b).  The exposure metric in these analyses was not specific to vinyl chloride 
because TCE, benzene, vinyl chloride, and TVOCs were correlated (gamma coefficient >0.99) so analyses 
were only conducted for TCE (ATSDR, 2018b).  Bove et al. (2014a) did not report an association between 
vinyl chloride exposure and kidney cancer for Marines and Navy personnel at Camp Lejeune with high 
cumulative exposure compared to those with low cumulative exposure (HR = 1.51, 95% CI: 0.61-3.74) or 
when comparing Marines and Navy personnel at Camp Lejeune with medium/high cumulative to Marines 
and Navy personnel at Camp Pendleton (HR: 1.55, 95% CI: 0.94-2.57).   

There was no association between working in vinyl chloride or PVC resin manufacturing (SMR = 1.16, 
95% CI: 0.87-1.53) (Mundt et al., 2017), or working in a PVC, vinyl department, at a rubber and plastic 
chemical manufacturing plant (SMR = 0.64, 95% CI: 0.08-2.33) (Carreón et al., 2014) and kidney cancer 
risk.  Teta et al. (1990) reported no association in hourly male employees in a Chemicals and Plastics 
business group (SMR = 1.74, 95% CI: 0.75-3.43).  

One study discussed by Plaintiffs' experts evaluated vinyl chloride exposure and kidney cancer risk and 
was published before the start date of my literature search (Attachment A) but was not included in the 
agency reports I reviewed.  Hu et al. (2002) evaluated incident kidney cancer cases diagnoses between 1994 
and 1997 in Canada.  They evaluated exposure to vinyl chloride using questionnaires on job history.  They 
reported an increased risk of kidney cancer in men with any exposure to vinyl chloride (OR = 2.0, 95% 
CI: 1.2-3.3).  They also reported an increased risk of kidney cancer associated with vinyl chloride exposures 
for at least 20 years (OR = 4.5, 95% CI: 1.9-10.6) but not for shorter durations.  Like most of the 
epidemiology studies I reviewed, this study had major methodological limitations, including the potential 
for exposure misclassification and residual and uncontrolled confounding.  

Vinyl chloride and kidney cancer associations were evaluated in six studies of four populations, three of 
which were at Camp Lejeune.  Most analyses do not provide evidence of associations or exposure-response 
relationships.  All of these studies had critical methodological limitations, including that only three assessed 
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Example 3 

Dr. Goodman’s analysis of Gerin (1998) from her bladder cancer charts being 
incorporated directly into the body of her bladder cancer report.  
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Citation Population 
Chemical Study Quality Factors 

T p B V Study Population Exposure Assessment Outcome Assessment Covariates Considered Temporality 
Teschke et British Columbia p Strengths Strengths Strengths Strengths Strengths 
al. (1997) general • Appropriate case and • No missing data • Cases identified using • Controlled for or • Appropriate 

population control selection a rel iable source (i.e., considered: age, sex, consideration of 
• 88.2% and 80.3% Weaknesses British Columbia smoking, history of latency (5-, 10- and 

enrollment rate in • Indirect exposure Cancer Agency) and bladder infections, 15-yr lags) 
cases and controls, measurement (i.e., histologically prior cancer, or other 
respectively self-reported confirmed occupational and non- Weaknesses 

occupational history • Assessed disease occupational • Unclear if exposure 
Weaknesses and proxies for cases incidence exposures period included time 
• No major weaknesses and controls unable to after diagnosis 

respond) Weaknesses Weaknesses 
• Qualitative exposure • No major weaknesses • Did not consider or 

estimate (i.e., based control for: 
on occupational race/ethnicity or 
group) genetics 

• Potential for recall • Amount of missing 
bias (i.e., self-reported data unknown 
occupational history 
after diagnosis) 

Gerin et al. Canadian white B Strengths Strengths Strengths Strengths Strengths 
(1998) males • Appropriate case • Semiquantitative • Cases identified using • Controlled for or • Exposure considered 

selection exposure estimate a reliable source (i.e., considered: age, sex, prior to diagnosis 
• 82% participation rate (i.e., considered medical records); vital ethnicity, smoking, 

in cases duration, frequency, status for controls and co-exposures Weaknesses 
and intensity) confirmed via (toluene, xylene, • No consideration of 

Weaknesses • No missing data interview styrene, and aromatic latency 
• Inappropriate control • Assessed disease amines) 

selection (i.e., non- Weaknesses incidence 
compulsory electoral • Indirect chemical Weaknesses 
lists) exposure Weaknesses • Did not control for or 

• 71% participation rate measurement (i.e., • No major weaknesses consider: prior cancer 

in controls self-reported treatment, chronic 
• Case and control occupational history bladder inflammation, 

participation rates and expert opinion) personal or family 
differed • Potential for recall history of bladder 

bias (i.e., self-reported cancer, or genetics 
occupational history • Amount of missing 
after diagnosis) data unknown 

GRADIENT C-50 
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8 Benzene and Bladder Cancer 

In this section, I describe epidemiology and toxicity studies that assessed benzene exposure and bladder 
cancer, and governmental and other agency reviews of this evidence.  I conclude that the scientific evidence 
does not support a causal association between benzene and bladder cancer. 

8.1 Epidemiology 

8.1.1 Overview 

I identified 44 cohort studies (in 26 unique populations), five case-control studies, one case-cohort study 
(Shala et al., 2023; which I include in the case-control study tables) one pooled analysis of case-control 
studies and one meta-analysis that evaluated benzene exposure and bladder cancer.  Most of these studies 
were conducted in North America or Europe, but there were also studies in Australia, South Korea, and 
China.  I review here all studies in populations at Camp Lejeune where benzene exposures were specified, 
even if overlapping, for completeness.  Otherwise, if several studies analyzed the same cohorts or 
population groups, I summarize only the most recent study because it had longer follow-up times and/or 
used more reliable exposure estimates, unless older studies reported additional results (e.g., dose-response 
relationships).  I provide an overview, including a brief discussion of cohort and case-control study 
characteristics, below and in Tables H.1 and H.3.  Detailed study quality assessments are described in Table 
C.1.  Study results are discussed in Section 8.1.2 and in Tables H.2, H.4, and H.5.  Epidemiology evidence
is integrated with experimental evidence in Section 8.3.

8.1.1.1 Study Population 

In most cohort studies, exposed and unexposed participants were selected from the same source population. 
Individuals with and without bladder cancer were also drawn from appropriate populations in most case-
control studies.  There were two exceptions, Gérin et al. (1998) used electoral lists to identify potential 
controls in a population where voter registration was non-compulsory, and Hadkhale et al. (2017) allowed 
for cases and controls to have a prior history of cancer.  Most cohort studies reported high retention rates, 
but did not always report rates of exclusion, and some of the case-control studies reported low (<80%) 
participation rates among controls; the latter two aspects increased the potential for selection bias.  In all 
cohort and case-control studies that reported high loss to follow-up or low participation rates, the authors 
did not report information on how those who were included differed from those who were not, making the 
assessment of selection bias difficult.  As discussed in Section 5, ATSDR (2018a) noted that in its Camp 
Lejeune study, selection bias could have biased results away from the null.   

8.1.1.2 Exposure Assessment 

I assume that most participants in occupational studies were exposed to benzene via inhalation or dermally, 
while participants in the Camp Lejeune studies could have been exposed via ingestion, inhalation, or dermal 
absorption.   

GRADIENT 
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The most critical limitation in all studies is the manner by which exposures were estimated.  The cohort 
studies examining benzene exposure and bladder cancer were largely conducted among populations that 
represented specific occupational groups (e.g., transformer manufacturing workers in Greenland et al. 
[1994]; petroleum or oil refinery workers in Tsai et al. [2007]).  All studies estimated benzene exposure in 
an indirect manner, based on job title/history or whether individuals were ever/never exposed to benzene at 
work, job histories linked to a JEM, or the presence of benzene in drinking water (Camp Lejeune studies).  
There were no directly measured air or water exposure concentrations evaluated at the individual level in 
in any studies.   
 
Bove et al. (2014b) and ATSDR (2018a) estimated individual exposures at Camp Lejeune using modeled 
average monthly levels of chemicals in drinking water on base, based on groundwater fate and transport 
models calculated in ATSDR (2007b, 2013), along with information on historical occupation codes, 
workplace or residence, and period and duration of employment or residence.  As discussed in Section 
5.1.2, these estimates are unreliable and biased high (ATSDR, 2017b; Hennet, 2024; Spiliotopoulos, 2024).  
However, neither study had individual water consumption/exposure data, so individual exposures were 
likely misclassified to some degree.  In addition, there was a high correlation between some of the chemical-
specific categorical exposure variables in Bove et al. (2014b) and ATSDR (2018a), which limits the 
interpretation of the benzene-specific results. 
 
All case-control studies characterized exposure based on job histories or job histories linked to JEMs.  In a 
few of the studies, job history information was recorded prior to the outcome (e.g., Greenland et al., 1994; 
Shala et al., 2023), but in three studies, self-reported job histories were collected after bladder cancer had 
been diagnosed (Steineck et al., 1990; Gérin et al., 1998; Pesch et al., 2000).  Self-reported exposure 
information is subject to potential recall inaccuracy due to the long time period between chemical use or 
exposure and interviews, and potential recall bias where cases may have recalled exposures differently than 
controls.   
 
Most studies did not consider the frequency, duration, or intensity of potential exposures.  The studies that 
accounted for exposure dose did so based on a JEM, duration of employment, or modeled drinking water 
contamination (with no individual consumption data); these indirect measurements are often crude and 
generally do not reflect actual individual exposure levels.  In addition, most of the studies did not consider 
the time-varying nature of potential exposures (e.g., exposure was measured or estimated at a single time 
point or incorporated into the statistical model as a single value). 
 

8.1.1.3 Outcome Assessment 

Bladder cancer outcomes were obtained or confirmed using reliable and complete methods in most cohort 
and case-control studies, and all studies had sufficient follow-up time (i.e., 5 years).  For example, the 
cohort and case-control studies identified or confirmed cases using medical records, registries, or 
government databases (e.g., a national death index) except for Greenland et al. (1994), where only a subset 
of the cases identified from employee pension records were medically confirmed.  A few studies may have 
had incomplete ascertainment of cases, namely when relying on self-report to identify cases without another 
source of identification (such as a registry to identify cases who did not self-report or who were deceased, 
e.g., ATSDR [2018a]).  Most studies reported on bladder cancer incidence or mortality specifically.  Eight 
studies (Satin et al., 1996; Lewis et al., 2000a; Wong et al., 2001a,b; Tsai et al., 2003; Huebner et al., 2004; 
Tsai et al., 2007; Collins et al., 2015) reported cancers of the bladder and other urinary organs combined, 
and two studies (Steineck et al., 1990; Pesch et al., 2000) reported on urothelial cancers, which did not 
provide an accurate estimate of the benzene/bladder cancer-specific association.   
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Example 4 

Dr. Goodman’s analysis Bloemen (2004) in her NHL charts being 
incorporated directly into the body of her NHL report.  
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Study Population 
Chemical Study Quality Factors 

T p B V Study Population Exposure Assessment Outcome Assessment Covariates Considered Temporality 

Bloemen et al. US chemical B Strengths Strengths Strengths Strengths Strengths 
{2004) workers • Appropriate study • No missing data • Deaths identif ied • Controlled for : age, • No major strengt hs 

exposed to and comparison using reliable sources sex, and race 
benzene groups Weaknesses (i.e., company • No missing data Weaknesses 

• Indirect exposure research data base via • No consideration of 
Weaknesses measurement in HR records, NOi, state Weaknesses latency 
• Unknown loss to individuals (i.e ., vita l stat istics bureaus, • Did not control for or • Unclear if exposure 

follow-up employment in and other sources) consider : family measured before 
• Unknown number of benzene exposed job • 57 yrs of follow-up history of NHL or outcome 

exclusions ~1 mo based on work other potent ial 
history and IH expert Weaknesses chemical/occupational 
opinion) • Assessed mortal ity exposures 

• Qualitat ive exposure only 
est imate (i.e., ever 
employed) 

• Did not assess t ime-
varying nature of 
exposure 

Huebner et al. Employees at B Strengths Strengths Strengths Strengths Strengths 
{2004) two US oil • Appropriate study • Semiquantitat ive • Deaths identif ied • Controlled for or • Exposure 

refineries and and comparison exposure est imate using reliable sources considered: age, sex, documented before 
pet rochemical groups (i.e., considered (i.e., benefits records, and race/ethnicity outcome 

facil it ies • S2% loss to follow-up duration) NOi, and SSA) • No missing data 
• S1% missing data • 28 yrs of follow-up Weaknesses 

Weaknesses Weaknesses • No consideration of 

• Unknown number of Weaknesses Weaknesses • Did not control for or latency 

exclusions • Indirect chemical • Assessed mortal ity consider : family 
exposure only history of NHL or 
measurement other potent ial 
(i.e., company records chemical/occupational 
and work histories) exposures 

• Did not assess time-
varying nature of 
exposure 

GRADIENT C-16 
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Most case-control studies characterized exposure based on self-reported or workplace information collected 
after NHL had been diagnosed.  Self-reported exposure information is subject to potential recall inaccuracy 
due to the long period between chemical use or exposure and interviews, and potential recall bias can occur 
when cases recall exposures differently than controls. 

Approximately two-thirds of the studies considered frequency, duration, or intensity of potential exposures. 
The studies that attempted to account for exposure levels often did so based on modeled contamination in 
drinking water (with no individual consumption data), JEMs, expert opinion, or duration of/time since first 
employment; these indirect measurements are at best crude estimates of actual exposures with an unknown 
amount of error.  Most cohort studies did not consider the time-varying nature of potential exposures (e.g., 
exposure was measured or estimated at a single time point or incorporated into the statistical model as a 
single value). 

As discussed in Section 4.2, the classification and definition of NHL has evolved overtime, including the 
inclusion or exclusion of different subtypes (e.g., CLL).  As a result, there are varying degrees of 
misclassification of NHL cases in epidemiology studies. 

In epidemiology studies of benzene and NHL, NHL diagnoses were obtained or confirmed using reliable 
and complete methods for most cohort and case-control studies.  Four studies were unable to confirm or 
validate reported NHL outcomes for all study subjects (e.g., Blair et al., 1989; Greenland et al., 1994; 
Sorahan et al., 2005; Saberi Hosnijeh et al., 2013) and two studies did not report how NHL outcomes were 
identified (Fu et al., 1996; Wang et al., 2009).  NHL cases and deaths were typically identified using 
medical records, registries, or government or national databases (e.g., NDI, SSA) in both cohort and case-
control studies.  Most studies reported on NHL incidence or mortality, while a few reported on CLL and 
other subtypes (e.g., mantle cell lymphoma, follicular lymphoma, Burkitt lymphoma), and some reported 
on lymphosarcoma and reticulosarcoma combined.  Most cohort studies assessed NHL mortality only, 
which I consider weaker than those studies that evaluated NHL incidence. 

Almost all epidemiology studies have some residual or uncontrolled confounding, which can bias results 
in either direction.  All cohort and case-control studies reviewed here controlled for age and sex, except for 
Collins et al. (2003), which did not report if they considered sex, and Bernard et al. (1984), which did not 
control for age.  Race/ethnicity were controlled for less consistently, and family history of NHL and other 
potential chemical or occupational exposures were rarely controlled for.  Even when data on other potential 
chemical or occupational exposures were collected, none accounted for their time-varying nature. 
Approximately one-third of the cohort and case-control studies also did not provide information on the 
degree or impact of missing covariate data. 

Only four studies did not consider or assess exposures prior to NHL diagnosis (Bloemen et al., 2004; 
Koh et al., 2014; Scherr et al., 1992; Cocco et al., 2010), but about half did not ensure an appropriate period 
of time between exposure and diagnosis, either in the design or the analysis (i.e., ≥0.5 years for NHL 
[CDC, 2015]).  This is likely not a major issue in cohort studies because they were generally large and had 

GRADIENT 
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U.S. Department of Justice 

Civil Division, Torts Branch 
Environmental Torts 

Giovanni Antonucci, Trial Attorney 
Telephone: (202) 880-6104  
Email: giovanni.antonucci@usdoj.gov  

Page 1 of 1 

VIA EMAIL July 25, 2025 

Ms. Robin Greenwald 
Co-Lead Counsel for Plaintiffs 
Weitz & Luxenberg, P.C. 
700 Broadway 
New York, NY 10003 

Re:  In re Camp Lejeune Water Litigation—United States’ Request for Toxicokinetic 
Modeling Files from Dr. Howard Hu 

Counsel: 

The United States now writes to formally request the production of certain documents based 
on the testimony of Dr. Howard Hu in his deposition of July 23, 2025. Specifically, the United 
States requests that PLG produce documents in his custody or control related to the toxicokinetic 
model Dr. Hu consulted in rendering the opinions presented on page four of his May 16, 2025 
Rebuttal to report of Dr. Lisa A. Bailey for Mr. Robert Kidd. These documents are responsive to 
the subpoena issued to Dr. Hu on May 29, 2025. They also constitute facts or data considered 
under Federal Rule of Civil Procedure 26(a)(2)(B)(ii). Please produce all such records by August 
8, 2025. 

Sincerely, 

/s/ Giovanni Antonucci      
GIOVANNI ANTONUCCI 
Trial Attorney 
U.S. Department of Justice 
Environmental Tort Litigation 
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Howard Hu, M.D., M.P.H., Sc.D. 

Environmental Health, Epidemiology, Occupational/Environmental Medicine, Internal Medicine 

Professor and Chair, Department of Population and Public Health Sciences, Keck School of 

Medicine, University of Southern California* 

Non-University/Consultant Address: 2926 Graceland Way, Glendale, CA  91206 

Non-University/Consultant Email: howardhu2225@gmail.com  Phone: (206) 886-6068 

September 18, 2025 

Ms. Diana Gjonaj, dgjonaj@weitzlux.com  

Ms. Robin Greenwald, rgreenwald@weitzlux.com 

Weitz & Luxenberg, P.C. 

700 Broadway 

New York, NY 10003 

Re: In re Camp Lejeune Water Litigation—United States’ Request for Toxicokinetic 

Modeling Files related to my report 

Dear Attorneys Gjonaj and Greenwald, 

On the following page, I provide information with regards to the source (as well as methodology) 

I used as a reference for the toxicokinetic model I consulted in rendering the opinions I presented 

on page four of my May 16, 2025 Rebuttal to report of Dr. Lisa A. Bailey for Mr. Robert Kidd. 

My assumption is that the inquiry from the U.S. Department of Justice relates to this sentence in 

my report: “Of note is that according to EPA toxicokinetic models, inhalation of air 

contaminated with benzene at a level of 0.18 ppb benzene would give rise to the same internal 

dose (i.e., level of benzene in blood) as ingesting drinking water with benzene at a level of 4.5 

ppb.” 

I hope this adequately meets the DOJ’s request. 

Please let me know if there are any additional questions or concerns. 

Sincerely, 

Howard Hu, M.D., M.P.H., Sc.D. 

* For identification purposes only.

HU EXHIBIT

3
11/6/25          CT
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Source document: 

U.S. EPA.  Extrapolation of the Benzene Inhalation Unit Risk Estimate to the Oral Route of 

Exposure.  Washington DC: U.S. Environmental Protection Agency.  Publication NCEA-W-

0517, November, 1999.  Available at: https://iris.epa.gov/static/pdfs/benzsup.pdf ; re-accessed 

September 18, 2025 

 

Methodology: 

In short, one can use the inhalational unit risk estimates and equivalent oral unit risk estimates 

(that would produce a dose yielding the same risks of cancer) that appear in this document to do 

the conversion.  

 

Focusing on the lower bound estimates (page 15): 

Lower bound inhalation unit risk estimate: 2.2 × 10-6 cancers per 1 µg/m3 benzene (assuming 70 

kg person breathing 20 m3 per day) 

 

Standard conversion of units of benzene in air: 

1 ppm benzene = 3.19 mg/m3 

1 ppb benzene = 3.19 µg/m3 

1 µg/m3 benzene = 0.313 ppb benzene  

 

Therefore, 

Lower bound inhalation unit risk estimate: 2.2 × 10-6 per 1 µg/m3 benzene in air 

Which becomes: 

Lower bound Inhalation unit risk estimate: 2.2 × 10-6 per 0.313 ppb benzene in air 

Which converts to: 

Lower bound Inhalation unit risk estimate: 7.03 × 10-6 per 1 ppb benzene in air 

 

In terms of the oral unit risk, the US EPA notes as follows: 

Lower bound oral unit risk estimate: 4.4 × 10-7 per 1 µg/L (1 µg/L = 1 ppb in water) 

Which becomes: 

Lower bound oral unit risk estimate: 0.44 × 10-6 per 1 ppb in water 

 

Converting to the same unit risk of cancer associated with benzene in air (noted above; 7.03 × 

10-6 ): 

Lower bound oral unit risk estimate: 7.03 x 10-6 per 16.0 ppb benzene in water 

 

Conclusion 

Thus, 1 ppb benzene in air is associated with the same risk (via same internal dose) as 16.0 ppb 

benzene in drinking water.  It therefore follows, from these calculations, that 0.18 ppb benzene in 

air has the same risk (via the same dose in blood) as 2.9 ppb benzene in drinking water, which is 

somewhat lower than the figure I quoted in my report of 4.5 ppb.  I’m not quite sure how the 

estimate in my report arrived at a somewhat higher figure, but, if anything, the 2.9 ppb figure 

further increases the significance of the findings of risk of cancer from benzene exposure found 

in the UK Biobank study, i.e., the risk of cancer from benzene exposure is even higher than my 

report’s extrapolation suggested.  All told, this exercise and insight does not change the opinions 

I expressed in my rebuttal report.    
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF NORTH CAROLINA 

SOUTHERN DIVISION 
No. 7:23-CV-00897 

IN RE: CAMP LEJEUNE WATER 
LITIGATION, 

Plaintiff, 

           vs. 

UNITED STATES OF AMERICA, 

Defendant. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

NOTICE OF DEPOSITION FOR 
DR. HOWARD HU 

TO ALL PARTIES AND THEIR COUNSEL OF RECORD: 

PLEASE TAKE NOTICE THAT pursuant to Rule 30 of the Federal Rules of Civil 

Procedure and the Stipulated Deposition Protocol, Case Management Order No. 3 of In Re: 

Camp Lejeune Water Litigation, Case Number 7:23-cv-897, D.E. 28, Defendant United States of 

America will take the stenographic and video-recorded deposition upon oral examination of Dr. 

Howard Hu on Thursday, November 6, 2025. Counsel for the parties, the witness, the court 

reporter, and the videographer will appear remotely via GOLKOW, a Veritext Division, Zoom 

link, which will be circulated via email prior to the noticed date. The deposition will commence 

at 11:00 AM Pacific Time and continue day to day until completed. It will be recorded by a 

GOLKOW, a Veritext Division, court reporter and videographer, (877) 379-3377. 

A subpoena to testify at the deposition addressed to the witness is attached hereto. 
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This deposition is being taken for pre-trial discovery, for use at trial, and for such other 

purposes as may be permitted by law. You are invited to attend and take part as is fit and proper. 

 

Dated: October 24, 2025    Sincerely,   

BRETT A. SHUMATE 
Assistant Attorney General, 
Civil Division 
 
JONATHAN D. GUYNN 
Deputy Assistant Attorney General,  
Torts Branch 
 
BRIDGET BAILEY LIPSCOMB 
Chief, Camp Lejeune Justice Act Section 
 
HAROON ANWAR 
SARA J. MIRSKY 
Acting Assistant Directors 
 
ADAM BAIN 
Special Litigation Counsel 
 
  /s/ Giovanni Antonucci       
GIOVANNI ANTONUCCI 
Trial Attorney 
United States Department of Justice 
Civil Division, Torts Branch 
Camp Lejeune Justice Act Section 

      P. O. Box 340 
      Washington, DC 20044 

(202) 616-8364 
Fax (202) 616-4473 
giovanni.antonucci@usdoj.gov 
 
Counsel for the Defendant 
United States of America 
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AO 88A  (Rev. / ) Subpoena to Testify at a Deposition in a Civil Action 

UNITED STATES DISTRICT COURT
for the

__________ District of __________

)
)
)
)
)
)

Plaintiff
v. Civil Action No. 7:23-cv-00897

Defendant

SUBPOENA TO TESTIFY AT A DEPOSITION IN A CIVIL ACTION

To:

(Name of person to whom this subpoena is directed)

Place: Date and Time:

The deposition will be recorded by this method:

Production:  You, or your representatives, must also bring with you to the deposition the following documents, 
electronically stored information, or objects, and must permit inspection, copying, testing, or sampling of the
material:

The following provisions of Fed. R. Civ. P. 45 are attached – Rule 45(c), relating to the place of compliance;
Rule 45(d), relating to your protection as a person subject to a subpoena; and Rule 45(e) and (g), relating to your duty to
respond to this subpoena and the potential consequences of not doing so.

Date:
CLERK OF COURT

OR

Signature of Clerk or Deputy Clerk Attorney’s signature

The name, address, e-mail address, and telephone number of the attorney representing (name of party)

, who issues or requests this subpoena, are:

Notice to the person who issues or requests this subpoena
If this subpoena commands the production of documents, electronically stored information, or tangible things before
trial, a notice and a copy of the subpoena must be served on each party in this case before it is served on the person to
whom it is directed. Fed. R. Civ. P. 45(a)(4).

    Eastern District of North Carolina

In re Camp Lejeune Water Litigation

United States

Dr. Howard Hu, 2926 Graceland Way, Glendale, CA 91206

✔

Remote deposition via Zoom
November 6, 2025 at 11:00 AM Pacific Time

Stenographic, video, and audio recording.

October 24, 2025

United States
Giovanni Antonucci, 1100 L Street NW, Washington, DC 20005, giovanni.antonucci@usdoj.gov, (202) 880-6104
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AO 88A  (Rev. 2/ ) Subpoena to Testify at a Deposition in a Civil Action (Page 2)

Civil Action No. 7:23-cv-00897

PROOF OF SERVICE
(This section should not be filed with the court unless required by Fed. R. Civ. P. 45.)

I received this subpoena for (name of individual and title, if any)

on (date) .

I served the subpoena by delivering a copy to the named individual as follows:

on (date) ; or

I returned the subpoena unexecuted because:

.

Unless the subpoena was issued on behalf of the United States, or one of its officers or agents, I have also
tendered to the witness the fees for one day’s attendance, and the mileage allowed by law, in the amount of

$ .

My fees are $ for travel and $ for services, for a total of $ .

I declare under penalty of perjury that this information is true.

Date:
Server’s signature

Printed name and title

Server’s address

Additional information regarding attempted service, etc.:
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AO 88A  (Rev. 2/ ) Subpoena to Testify at a Deposition in a Civil Action (Page 3)

Federal Rule of Civil Procedure 45 (c), (d), (e), and (g) (Effective 12/1/13)

(c) Place of Compliance.

(1) For a Trial, Hearing, or Deposition. A subpoena may command a
person to attend a trial, hearing, or deposition only as follows:

(A) within 100 miles of where the person resides, is employed, or
regularly transacts business in person; or

(B) within the state where the person resides, is employed, or regularly
transacts business in person, if the person

(i) is a party or a party’s officer; or
(ii) is commanded to attend a trial and would not incur substantial

expense.

(2) For Other Discovery. A subpoena may command:
(A) production of documents, electronically stored information, or

tangible things at a place within 100 miles of where the person resides, is
employed, or regularly transacts business in person; and

(B) inspection of premises at the premises to be inspected.

(d) Protecting a Person Subject to a Subpoena; Enforcement.

(1) Avoiding Undue Burden or Expense; Sanctions. A party or attorney
responsible for issuing and serving a subpoena must take reasonable steps
to avoid imposing undue burden or expense on a person subject to the
subpoena. The court for the district where compliance is required must
enforce this duty and impose an appropriate sanction—which may include
lost earnings and reasonable attorney’s fees—on a party or attorney who
fails to comply.

(2) Command to Produce Materials or Permit Inspection.
(A) Appearance Not Required. A person commanded to produce

documents, electronically stored information, or tangible things, or to
permit the inspection of premises, need not appear in person at the place of
production or inspection unless also commanded to appear for a deposition,
hearing, or trial.

(B) Objections. A person commanded to produce documents or tangible
things or to permit inspection may serve on the party or attorney designated
in the subpoena a written objection to inspecting, copying, testing, or
sampling any or all of the materials or to inspecting the premises—or to
producing electronically stored information in the form or forms requested.
The objection must be served before the earlier of the time specified for
compliance or 14 days after the subpoena is served. If an objection is made,
the following rules apply:

(i) At any time, on notice to the commanded person, the serving party
may move the court for the district where compliance is required for an
order compelling production or inspection.

(ii) These acts may be required only as directed in the order, and the
order must protect a person who is neither a party nor a party’s officer from
significant expense resulting from compliance.

(3) Quashing or Modifying a Subpoena.

(A) When Required. On timely motion, the court for the district where
compliance is required must quash or modify a subpoena that:

(i) fails to allow a reasonable time to comply;
(ii) requires a person to comply beyond the geographical limits

specified in Rule 45(c);
(iii) requires disclosure of privileged or other protected matter, if no

exception or waiver applies; or
(iv) subjects a person to undue burden.

(B) When Permitted. To protect a person subject to or affected by a
subpoena, the court for the district where compliance is required may, on
motion, quash or modify the subpoena if it requires:

(i) disclosing a trade secret or other confidential research, development,
or commercial information; or

(ii) disclosing an unretained expert’s opinion or information that does
not describe specific occurrences in dispute and results from the expert’s
study that was not requested by a party.

(C) Specifying Conditions as an Alternative. In the circumstances
described in Rule 45(d)(3)(B), the court may, instead of quashing or
modifying a subpoena, order appearance or production under specified
conditions if the serving party:

(i) shows a substantial need for the testimony or material that cannot be
otherwise met without undue hardship; and

(ii) ensures that the subpoenaed person will be reasonably compensated.

(e) Duties in Responding to a Subpoena.

(1) Producing Documents or Electronically Stored Information. These
procedures apply to producing documents or electronically stored
information:

(A) Documents. A person responding to a subpoena to produce documents
must produce them as they are kept in the ordinary course of business or
must organize and label them to correspond to the categories in the demand.

(B) Form for Producing Electronically Stored Information Not Specified.
If a subpoena does not specify a form for producing electronically stored
information, the person responding must produce it in a form or forms in
which it is ordinarily maintained or in a reasonably usable form or forms.

(C) Electronically Stored Information Produced in Only One Form. The
person responding need not produce the same electronically stored
information in more than one form.

(D) Inaccessible Electronically Stored Information. The person
responding need not provide discovery of electronically stored information
from sources that the person identifies as not reasonably accessible because
of undue burden or cost. On motion to compel discovery or for a protective
order, the person responding must show that the information is not
reasonably accessible because of undue burden or cost. If that showing is
made, the court may nonetheless order discovery from such sources if the
requesting party shows good cause, considering the limitations of Rule
26(b)(2)(C). The court may specify conditions for the discovery.

(2) Claiming Privilege or Protection.
(A) Information Withheld. A person withholding subpoenaed information

under a claim that it is privileged or subject to protection as trial-preparation
material must:

(i) expressly make the claim; and
(ii) describe the nature of the withheld documents, communications, or

tangible things in a manner that, without revealing information itself
privileged or protected, will enable the parties to assess the claim.
(B) Information Produced. If information produced in response to a

subpoena is subject to a claim of privilege or of protection as
trial-preparation material, the person making the claim may notify any party
that received the information of the claim and the basis for it. After being
notified, a party must promptly return, sequester, or destroy the specified
information and any copies it has; must not use or disclose the information
until the claim is resolved; must take reasonable steps to retrieve the
information if the party disclosed it before being notified; and may promptly
present the information under seal to the court for the district where
compliance is required for a determination of the claim. The person who
produced the information must preserve the information until the claim is
resolved.

(g) Contempt.
The court for the district where compliance is required—and also, after a
motion is transferred, the issuing court—may hold in contempt a person
who, having been served, fails without adequate excuse to obey the
subpoena or an order related to it.

For access to subpoena materials, see Fed. R. Civ. P. 45(a) Committee Note (2013).
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