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Glossary of Abbreviations and Acronyms

Definitions of terms and abbreviations used throughout this report are listed below.
A

AS Alexander Spiliotopoulos, Ph.D., DOJ Expert

ATSDR Agency for Toxic Substances and Disease Registry; codified under CERCLA, section 104(i),
42 U.S.C. 89604(i); https://atsdr.cdc.gov

BTEX Benzene, toluene, ethylbenzene, and xylenes

Bz Benzene

C

CERCLA The Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
also known as Superfund

CLW Camp Lejeune Water document

COC Contaminant or chemical of concern

D
DCE 1,1-dichloroethylene or 1,1-dichloroethene
1,2-tDCE trans-1,2-dichloroethylene or trans-1,2-dichloroethene

DON Department of the Navy

E

EDRP Exposure-Dose Reconstruction Program developed by ATSDR in 1993

EPA U.S. Environmental Protection Agency, https://www.epa.gov, also see USEPA

F

ft Foot or feet

ft®/d Cubic foot per day

G

Ga. Tech Georgia Institute of Technology, Atlanta, Georgia
g Grams

gpm Gallons per minute

Maslia Rebuttal Report January 14, 2025 Page 4
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 5 of 59



H

HB Holcomb Boulevard

HBWTP Holcomb Boulevard water treatment plant
HP Hadnot Point

HPFF Hadnot Point fuel farm

HPIA Hadnot Point Industrial Area

HPLF Hadnot Point landfill

HPWTP Hadnot Point water treatment plant

|
J

JB Jay L. Bringham, Ph.D., DOJ Expert

L

LCM Linear control model; a model based on linear control theory methodology developed to
reconstruct historical contaminant concentrations in water-supply wells

LHS Latin hypercube sampling

M

MODFLOW A family of three-dimensional groundwater-flow models, developed by the U.S.
Geological Survey, https://www.usgs.gov/mission-areas/water-resources/science/modflow-and-
related-programs

MT3DMS Three-dimensional mass transport, multispecies model developed on behalf of the U.S.
Army Engineer Research and Development Center. MT3DMS-5.3 (Zheng and Wang 1999) is the
specific version of MT3DMS code used for the Hadnot Point-Holcomb Boulevard study area
analyses

MCL Maximum contaminant level
pug/L micrograms per liter; 1 part per billion

Model calibration The process of adjusting model input parameter values until reasonable
agreement is achieved between model-predicted outputs or behavior and field observations

N

ND non-detect

NRC National Research Council
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P

PCE Tetrachloroethene, tetrachloroethylene, 1,1,2,2-tetrachloroethylene, or perchloroethylene;

also known as PERC® or PERK®

PDF Probability density function

R

RH Remmy J.-C. Hennet, Ph.D., DOJ Expert

ROD Record of Decision

S

SCADA Supervisory control and data acquisition

T

TCE 1,1,2-trichloroethene, or 1,1,2-trichloroethylene, or trichloroethylene

TechFlowMP A three-dimensional multispecies, multiphase mass transport model developed by
the Multimedia Environmental Simulations Laboratory at the Georgia Institute of Technology,

Atlanta, Georgia
TT Tarawa Terrace

TTWTP Tarawa Terrace water treatment plant

U

USMC U.S. Marine Corps
USMCB U.S. Marine Corp Base
UST Underground storage tank
\'}

VC Vinyl chloride

VOC Volatile organic compound
W

WDS Water-distribution system

WTP Water treatment plant
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1.0 Introduction

I am Morris L. Maslia, P.E., a licensed Professional Engineer in the State of Georgia and a
consulting engineer retained by the Camp Lejeune Plaintiffs’ attorneys. On December 10, 2024, |
was provided with electronic copies of the Expert Reports of Alexandros Spiliotopoulos (AS),
Remy J.-C. Hennet (RH), and Jay L. Brigham (JB), who have been retained by the U. S. Department
of Justice (DOJ). Their Expert Reports evaluate and review the Agency for Toxic Substances and
Disease Registry’s (ATSDR) water-modeling analyses and historical reconstruction conducted at
U.S. Marine Corps Base (USMCB) Camp Lejeune, North Carolina, for the Tarawa Terrace (TT),
Hadnot Point (HP), and Holcomb Boulevard (HB) water treatment plants (WTP), water-distribution
systems (WDS), and associated service areas.

Purpose of Report

The purpose of this rebuttal report is to respond to certain positions as set out by the DOJ Expert
Reports (authored by AS, RH, and JB), dated December 9, 2024 (Spiliotopoulos 2024, Hennet
2024, Brigham 2024). My responses are grouped by major topical areas discussed and presented
in the DOJ Expert Reports and listed below (Section 4.0 of this report). This report is organized as
follows:

e Section 1.0: Introduction
e Section 2.0: Purpose of Rebuttal Report
e Section 3.0: Agreed Upon Concepts and Facts
e Section 4.0: Response to Department of Justice (DOJ) Expert Reports
o Section 4.1: Start Dates for Sources of Contamination
Section 4.2: Water-Supply Well Operations
Section 4.3: Volatilization of VOCs During Water Treatment Process
Section 4.4: Derivation and Computation of Sorption Parameter Values
Section 4.5: Model Calibration and Uncertainty Analysis
Section 4.6: Post-Audit of the ATSDR Tarawa Terrace Models
Section 4.7: Graphing and Visualization of Data and Model Results
Section 4.8: Non-Degraded and Degraded PCE Historical Reconstructions
o Section 4.9: Additional Topics
e Section 5.0: Summary and Conclusions
e Section 6.0: References
e Appendices A: Volatilization Issues: Excerpts from ATSDR’s Expert Panel Meetings, March
28, 2005 and April 30, 2009

o O 0O O O O O

3.0 Agreed Upon Concepts and Facts

Prior to providing responses to DOJ Expert Reports (Spiliotopoulos 2024, Hennet 2024, Brigham
2024), | set forth several fundamental concepts that are accepted as scientifically valid
approaches and facts that can be agreed upon. These are listed below.

Maslia Rebuttal Report January 14, 2025 Page 7
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4.0

The Agency for Toxic Substances and Disease Registry (ATSDR) is a federal, non-regulatory
public health agency codified in the Comprehensive Environmental Response,
Compensation & Liability Act (CERCLA) of 1980, also known as Superfund (CERCLA 1980);
42 U.S.C. 89604(i).

ATSDR, overseen by the U.S. Department of Health and Human Services, is the lead federal
public health agency for determining, preventing, and mitigating the human health effects
of exposure to hazardous substances. It does this by responding to environmental health
emergencies, investigating emerging environmental health threats, conducting research on
health impacts of hazardous waste sites (public health assessments, epidemiological
studies, and toxicological profiles), and building capabilities and providing actionable
guidance to state and local health partners.

When data are limited or unavailable, ATSDR conducts exposure-dose reconstruction
studies, which can include the use of environmental data, models (air, soil, water, and
pharmacokinetic) or biomarkers to estimate and quantify environmental concentrations
and exposures to toxic substances.

Historical reconstruction is an analysis and diagnostic method used to examine historical
characteristics of groundwater flow, contaminant fate and transport, water-distribution
systems, air dispersion, and exposure to contaminants (chemical and radiological) when
data are limited or unavailable. It is an accepted method of analysis having been applied
since the 1930s and described in many peer-reviewed publications (e.g., Costas et al.
2002, Grayman et al. 2004, Konikow and Thompson 1984), Maslia ad Aral 2004, NRC 199),
Rodenbeck and Masli,1998, Rogers 1996, Samhel et al. 2010).

The mathematical, analytical, and numerical models (e.g., groundwater flow, contaminant
fate and transport, and water-distribution system) used by ATSDR are accepted tools and
practices among engineers, researchers, and scientists. These models approximate the
physics of groundwater flow and contaminant fate and transport, which do not depend on
professional judgment. The uncertainty in these models can be reasonably bounded and
quantified to provide useful results of chemical exposure (EPA 1998).

The rationale and justification for using the historical reconstruction process, including
models, at Camp Lejeune is precisely because historical data were limited and not
available to ATSDR. As such, the models play an important role in providing insight,
information, and quantitative estimates of environmental and exposure concentrations
when data are missing, insufficient, or unavailable (Konikow and Thompson 1984, Maslia
and Aral 2004).

Response to Department of Justice (DOJ) Expert Reports

In this section, | present rebuttal responses to DOJ Expert Reports by topical subject matter. The
opinions in this report are based on my review of the DOJ Expert Reports, published literature, data
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and documents made available to me while consulting on this case (e.g., Plaintiffs’ and DOJ’s
Expert Reports) and my work and analysis during my work on the Camp Lejeune studies as an
employee of ATSDR. | have reviewed and am relying upon the rebuttal expert reports of Dr.
Leonard F. Konikow, Dr. Norman Jones/Mr. R. Jeffrey Davis, and Dr. David R. Sabatini. | hold the
opinions expressed in this report to a reasonable degree of scientific and engineering certainty. |
will produce a list of all materials | considered in reaching these opinions within seven days of
service of this report. Many of the materials, documents, and data are also listed in the publicly
available ATSDR reports on Tarawa Terrace (Maslia et al. 2007) and Hadnot Point-Holcomb
Boulevard (Maslia et al. 2013, Appendix A2).

4.1 Start Dates for Sources of Contamination

4.1.1 ABC One-Hour Cleaners

The ATSDR Tarawa Terrace (TT) fate and transport modeling analysis applied a 1,200 gram/day (g/d)
tetrachloroethylene (PCE) mass loading rate as the contaminant source at ABC One-Hour Cleaners.
ATSDR used a contaminant (source) release date of January 1953. DOJ Experts (AS, RH, and JB) posit
that July 1954 is a more appropriate start date for releases of PCE at ABC One-Hour Cleaners
(Spiliotopoulos 2024, Section 4.1.2.1; Hennet 2024, Opinion 3; Brigham 2024, Section IV.B). ATSDR
relied upon the deposition (sworn testimony) of Victor Melts (owner of ABC One-Hour Cleaners) who
testified on April 12, 2001 that he started ABC One-Hour Cleaners in 1953 and that he operated the
company in the same location since 1953 (Melts 2001, p.6-7)". Additionally, in remedial
investigation reports of the ABC One-Hour Cleaners site by Roy F. Weston, Inc. (1992, 1994)? a
specific date for start of operations is not provided; rather, these documents indicate that ABC One-
Hour Cleaners is a North Carolina corporation registered with the Secretary of State as of March 4,
1958. The U.S. Environmental Protection Agency’s (EPA) Record of Decision (ROD) for the ABC One-
Hour Cleaners Site (Section 2.1 Facility Operations and History) ® also does not provide a specific
date for start of operations—it also indicates that ABC One-Hour Cleaners is a North Carolina
corporation registered with the Secretary of State as of March 4, 1958. Without documented
information and data as to the specific date for start of operations at ABC One-Hour Cleaners,
ATSDR relied upon the sworn testimony of Victor Melts (Melts 2001, p. 6-7).

To test the effect of varying the start date for operations at ABC One-Hour Cleaners on reconstructed
PCE concentrations, Plaintiffs’ experts conducted a sensitivity analysis using the calibrated (and
published) ATSDR Tarawa Terrace MODFLOW and MT3DMS input files (Maslia et al., 2007, provided
on DVD). The sensitivity analysis consists of applying the following start date of operations (source
release dates) at ABC One-Hour Cleaners:

e January 1953 (ATSDR calibrated model start date used in Faye 2008)

e January 1954 (+1 year from calibrated model start date)

e July 1954 (+1.5 years from calibrated model start date posited by DOJ Experts AS, RH, and
JB)

' CLJA document 00897_PLG_0000067569 - 00897_PLG_0000067570.
2 CLJIA_WATERMODELING_09-0000083841; CLJA_WATERMODELING_09-0000084255.
8 CLJA_EPA01-0000383135 - CLJA_EPA01-0000383136.
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e January 1955 (+2 years from the calibrated model start date)

Results of varying the start dates of operations at ABC One-Hour Cleaners (source release date) are
shown in Figures 4.1A and 4.1B for reconstructed PCE concentrations at water-supply well TT-26
and the Tarawa Terrace water treatment plant (TTWTP), respectively. These results show that the
calibrated TT modeled PCE concentrations are insensitive to these variations in source release date
throughout much of the exposure period since these variations make a negligible difference in PCE
concentrations from the calibrated reconstructed concentrations for the duration of the
epidemiological study (1968-1985)%, as listed in Table 4.1. Additionally, the dates that the maximum
contaminant level (MCL) for PCE of 5 ug/L is exceeded at water-supply well TT-26 and at the TTWTP,
the duration of exceedance (in months), and the maximum reconstructed concentrations are listed
in Table 4.2. Note the negligible changes from the calibrated ATSDR model results due to the variable
start dates (Maslia et al. 2007; Faye 2008). Based on this sensitivity analysis, | conclude that the
ATSDR calibrated models for reconstructing PCE concentrations are not sensitive to the start date
of operations (source release date) at ABC One-Hour Cleaners. | stand by the ATSDR start of
operations at ABC One-Hour Cleaners of January 1953, as documented in the sworn testimony of
Victor Melts (2001) and applied by Faye (2008) as a more reliable start date.®

4 Reconstructed concentrations are shown for the start of the epidemiological study of January 1968 and the
last in-service date of TT-26.

5The evidence for ABC One-Hour Cleaners opening in 1954 as presented by Dr. Jay Brigham is
circumstantial. Advertisements are subject to a lag in publication so that they may come out well after
things have changed on the ground. Similarly, grand openings often occur well after a business has opened,
when operations are more fully established. The sworn testimony of Mr. Melts is more reliable than the
information provided by Dr. Brigham.
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Figure 4.1. Plot of Modeled Concentration of tetrachloroethylene (PCE) with source release date
variation: A, water-supply well TT-26 and B, Tarawa Terrace water treatment plant (TTWTP)
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Table 4.1. Reconstructed PCE concentrations for variations in source release date at water-supply
well TT-26 and the Tarawa Terrace water treatment plant (TTWTP)*

[ug/L, micrograms per liter, PCE, tetrachloroethylene]

Date’ January 1953° ‘ January 1954 ‘ July 1954 January 1955
Water-supply well TT-26
January 1968 402 373 356 336
January 1985 804 802 801 800
Tarawa Terrace water treatment plant (TTWTP)
January 1968 57 53 51 48
January 1985 176 176 175 175

*Using calibrated ATSDR model parameter values and published model input files (Maslia et al. 2007)
“January 1968 is start of ATSDR’s epidemiological study; January 1985 is last operating month for well TT-26

Table 4.2. Date reconstructed PCE concentration exceeds the MCL (5 pg/L), duration of
exceedance, and date of maximum concentration for variations in source release date, at water-

supply well TT-26 and at Tarawa Terrace water treatment plant (TTWTP)*

[MCL, maximum contaminant level; pg/L, micrograms per liter; PCE, tetrachloroethylene]

Source release Date exceeding MCL | Duration exceeding | Maximum PCE, in ug/L
date (5 ug/L) MCL, in months (date of occurrence)
Water-supply well TT-26
Jan 1953" Jan 1957 361 851 (Jul 1984)
Jan 1954 Jan 1958 349 849 (Jul 1984)
Jul 1954 Jul 1958 343 849 (Jul 1984)
Jan1955 Jan 1959 337 847 (Jul 1984)
Tarawa Terrace water treatment plant (TTWTP)
Jan 1953" Nov 1957 351 183 (Feb 1984)
Jan 1954 Sept 1958 341 183 (Feb 1984)
Jul 1954 Mar 1959 335 182 (Feb 1984)
Jan1955 Sept 1959 329 182 (Feb 1984)

*Using calibrated ATSDR model parameter values and published model input files (Maslia et al. 2007)

4.1.2 Hadnot Point Industrial Area and Landfill

In Section 4.2.3.2 (Spiliotopoulos, 2024, pp. 78-79), AS notes that ATSDR recognizes the lack of
explicit data defining source locations and mass loadings but criticizes ATSDR for “arbitrarily
assigning these quantities to the model to fit the limited water-quality data available starting in
1982.” However, AS's critique goes to the heart of the model calibration, history matching, and
parameter estimation processes used in groundwater modeling. In these processes, parameter
values are adjusted (either manually or automatically) to improve the fit (Hill and Tiedeman, 2007).

Furthermore, ATSDR conducted meticulous and detailed source characterization analyses, as
documented in Maslia et al. (2013, Tables A6, A7, and A8). Table A8, shown below as Table 4.3 of
this report, provides specific information relevant to documented source areas, timelines, primary
contaminants, and locations of major dissolved sources for the HPIA and HPLF areas.
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Table 4.3. Maslia et al. (2013), Table 8.

Table A8.

Identification of documented source areas, timelines, primary contaminants, and location of major dissolved-phase

sources, Hadnot Point-Holcomb Boulevard study area, U.S. Marine Corps Base Camp Lejeune, North Carolina.

[HPFF, Hadnot Point fuel farm; UST, underground storage tank; AS/SVE; air sparging/soil vapor extraction; MW, monitor well; pug/L, microgram per liter;
gal, gallon; LUST, leaking underground storage tank; CERCLA, Comprehensive Environmental Response, Compensation, and Liability Act of 1980;

TCE, trichloroethylene; PCE, tetrachloroethylene]

Primary
1Source-area timeline contaminant;
[reference documents] number of

major sources

Location of major dissolved-phase sources

Hadnot Point Industrial Area (see Figure A13)

Hadnot Point fuel farm events
1941, HPFF USTs installed [UST #669, UST #670]
1942, Building 1115 USTs installed [UST #670]
1993 January, HPFF and Building 1115 USTs
removed [UST #1186, UST #670]
2000 December, Piping removal (extensive) at
HPFF/Building 1115 [UST #417]

Benzene;
three sources

Building 1613 events
1950s, USTs installed [UST #548, UST #546]
1995 January, USTs and contaminated soil removed
[UST #535, UST #548]
1998-2004, AS/SVE remediation system operated

Building 1601 events
1940s, Building 1601 built [UST #172, UST #195]
UST removal date unknown
Building 1601 events
1940s, Building 1601 built [UST #172, UST #195]
1942, 1,500-gal UST install date listed in LUST
study completed in 1990 by Geraghty and Miller
[UST #504, UST #507]
1993 June 29, UST excavated/removed [UST #624]

TCE;
two sources

Building 901/902/903 events

1948, Buildings 900, 901, 902, 903 constructed
[CERCLA #258, p. 149]

TCE UST installation date unknown; removal/
abandonment date unknown, but probably occurred
prior to onset of remediation efforts around
January 1995 [Sovereign Consulting, Inc. 2007]

HPFF/Building 1115/Building 1101 free product footprint
Building 1613 free product footprint
Building 1601 locations of maximum measured
benzene in groundwater (78-GW75-1 and 78-GW74)
and former location of USTs and dispenser island at
southeast corner of building;
MW 78-GW75-1 (5,500 pg/L in 2003; 3,200 pg/L in 2004),
MW 78-GW74 (3,200 pg/L in 2004)

(See Figure A9 for building and monitor well [MW] locations)

Building 1601 locations of maximum measured TCE in ground-
water (MW 78-GW09-1 (old) and (new)) and former location
of 1,500-gal waste UST on north side of building;

MW 78-GW09-1 (old) (5,000—14,000 pg/L during 1987-1991),
MW 78-GW09-1 (new) (at/above 1,000 ug/L during 1993-1996)

Building 901/902/903 locations of max measured TCE in
groundwater (MW 78-GW23; 13,000 ug/L in 1987), maximum
measured vinyl chloride in groundwater (MW 78-GW44;
1,600-6,700 pug/L during 2000-2004), and former locations
of USTs containing TCE/solvent waste at Building 901 and
between Buildings 902/903.

{See Figure A9 for building and monitor well [MW] locations)

Hadnot Point landfill area (see Figure A14)

Landfill
1940s, reportedly used as a waste disposal area
(Site 6 and Site 82; Figure A8) beginning in
the 1940s

one source

PCE and TCE;,

Location of maximum measured concentration of TCE
and PCE in groundwater (MW 06-GW01D)
TCE ranged from 6,400 to 180,000 ug/L during 1992-2004;
PCE ranged from 210 to 6,500 ug/L during 1992-2004

(See Figure A10 for monitor well [MW] locations)

YUST #refers to UST Web Management Portal file number (see References section of this report for complete details); CERCLA # refers to CERCLA
Administrative Record file number (provided on digital video disc [DVD] in Maslia et al. 2007)
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ATSDR does indeed discuss the lack of data to define the source loading terms for the model in the
Hadnot Point Industrial Area (HPIA) and Hadnot Point landfill (HPLF) areas. However, as Dr.
Konikow (2025) notes and | agree, there is no doubt that these chemical contaminants (including
TCE and PCE) were present in the groundwater at toxic concentrations (substantially exceeding the
MCLs®) in these areas, and that they were pumped out of the aquifer by several operating water-
supply wells shown in Maslia et al. (2013, Figures A9 and A10) and provided below as Figures 4.2
and 4.3.

In AS's summary for his Opinion 14 (Spiliotopoulos, 2024, p. 79), ATSDR is criticized for having
“assumed constant mass loading of the same magnitude at all sources for more than 40 years,”
which he believes is “highly uncertain, if not impossible.” | disagree. ATSDR applied an average
rate over the critical period because there was no basis for determining how the loading might
have varied over time. This approach aligns with accepted groundwater flow and contaminant fate
and transport modeling best practices. The fact that the model with a constant mass loading
adequately reproduced observed concentrations supports ATSDR's method for modeling the
sources at Hadnot Point Industrial Area and Hadnot Point landfill. (Konikow 2025)

Finally, ATSDR reviewed an EPA study (USEPA 1986, 1986) of 12,444 leak incident reports to
estimate the timing of UST releases at Hadnot Point. This is certainly not “arbitrary and
uncertain.” Reliance upon such a comprehensive study is an accepted methodology; it is not
“arbitrary.” In summary, ATSDR based parameter values on the best data it had available,
including site-specific and published data. ATSDR also made appropriate adjustments to
parameters to fit site-specific conditions.

& MCL, maximum contaminant level; 5 ug/L for PCE and 5 pg/L for TCE.
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EXPLANATION

Area of fuel-related
free-phase product

— B_ Installation Restoration
Program site and number

Former location of fuel
lines from Hadnot Point
fuel farm to other sites

Well and identifier
o pey  Watersupply

oy Monitor (see
Faye et al. 2010}

TCE concentration, in
micrograms per liter

o No detection
o <10

o 10to100

@ 100to 1,000

@® 1,000to 10,000
@ 10,000 to 200,000

Benzene concentration,
in micrograms per liter

° No detection
<10

10to 100

100 to 1,000
1,000 to 10,000
10,000 to 43,000

=3

...0

. ~— 4

500 1,000 1500 2,000FEET
| |

I
250 500 METERS

&

Base modifed from U.S. Marine Corps
digital data files

Figure A9. Sampling data for trichloroethylene {TCE), benzene, and fuel-related free product in groundwater for the
Hadnot Point Industrial Area, Hadnot Point—Holcomb Boulevard study area, U.S. Marine Corps Base Camp Lejeune,
North Carolina. {See Figure A8 for location and Figure A13 for selected building numbers.)

Figure 4.2. From Maslia et al. (2013), Figure A9
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Figure A10. Sampling data for tetrachloroethylene {PCE) and trichloroethylene {TCE} in groundwater for the Hadnot Point
landfill area, Hadnot Point—~Holcomb Boulevard study area, U.S. Marine Corps Base Camp Lejeune, North Carolina. {See

Figure A8 for location.)

Figure 4.3. From Maslia et al. (2013), Figure A10
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4.2 Water-Supply Well Operations

4.2.1 Tarawa Terrace

In his opinion 5, Spiliotopoulos (2024, Section 4.1.2.6) posits that the ATSDR groundwater model
for TT resulted in “biased-high estimates of monthly contaminant concentrations” at water supply
well TT-23. (his Section 4.1.2.6). | concur with Dr. Konikow’s assessment of opinion 5:

Section 4.1.2.6 (p. 42) offers no clear evidence that the discrepancy at this one well (out of
many) has a substantial impact on the overall results. Based on ATSDR Table E2, of the
nine unique sampling dates for this well, six had an observed level of PCE or TCE above the
MCL. Furthermore, with respect to the overall effect on concentrations estimated at the
WTPs, itis important to note that TT-23 was operational for only about 9 months or less,
starting in 1984, and had the shortest operational (pumping) period of any of the 16
pumping wells operating in the TT area (see Table H3 in Chapter H of the TT series of
reports). When it was pumping, the contribution from this well provided only a small
fraction of the total groundwater inflow to the WTP with concentrations far less than well
TT-26 (with its modeled concentrations likely being underestimated). Thus, if indeed the
estimates for this well were too high (by less than two times), the effect on calculated
concentrations in the WTP would be minimal both in magnitude and in duration.

(Konikow 2025).

With respect to calibrated ATSDR models being “biased high” as posited by DOJ experts, the
opposite is true. For example, Figure 4.4 from Faye (2008, Figure F16)” shows a plot of observed
data (5 of the 6 samples were obtained within a week’s time) and reconstructed PCE
concentrations for water-supply well TT-26. Note that the highest and first sample was taken
during the period when this well was in service, as compared to the remaining samples when this
well was out of service. If anything, it could be argued that the model is under-predicting the
concentrations. Furthermore, note that reconstructed PCE concentrations fell almost exactly at
the midpoint of the range of observed values (about 800 ug/L)—countering the claim of being
biased high and confirming the adequateness and acceptability of the calibrated ATSDR models
including the reconstructed supply-well operations. As with well TT-23 discussed above, the first
sample from well TT-26 was taken when it was operating, and the remainder of the samples were
taken after well TT-26 was permanently removed from service.

7 CLJA_WATERMODELING_01-0000488379.

Maslia Rebuttal Report January 14, 2025 Page 17
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 18 of 59



1,600 T T T T T — o 1 T

Observed
1,200

oQ

800 -

Simulated

400 ~

PCE CONCENTRATION, IN MICROGRAMS PER LITER

o

1 L 1 L |

0 : .
10/3/54 9/15/65 8/28/16 8/11/87 7/24/98

Figure F16. Simulated and observed tetrachloro-
ethylene (PCE) concentrations at water-supply well
TT-26, Tarawa Terrace, U.S. Marine Corps Base
Camp Lejeune, North Carolina, January 1952—
December 1994 (see Figure F6 for location).

Figure 4.4. From Faye (2008), Figure F16.

4.2.2 Hadnot Point

In Section 4.2.2 (Spiliotopoulos, 2024, p. 72), the claim is made that ATSDR “made arbitrary
assumptions to reconstruct pumping history...” | agree with Dr. Konikow who, after reviewing the
ATSDR’s historical reconstruction, concluded:

In my opinion, the assumptions were not arbitrary, but rather were well-informed, well-
reasoned, and carefully documented. Assumptions had to be made about the pumping
history, and they were made, but they were not arbitrary. For example, Dr. Spiliotopoulos
notes that “Yearly volumes are available for some years prior to 1980. A trendline was used
to estimate raw-water flows for years prior to 1980 when no data exist.” This appears to be
a sound statistical approach, and the use of a trend line is certainly not arbitrary.

In Section 4.2.2 (p. 72-73) Dr. Spiliotopoulos offers a further criticism that “it was assumed
that a well would be operated in the historical period based on a pattern similar to the
more recent ‘training period, with further adjustments to account for information on the
varying capacity of wells, where available.” Dr. Spiliotopoulos’ statement actually
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contradicts his assertion that estimates were arbitrary. Here he describes a reasoned and
reasonable approach to estimating a pattern of past water use (well pumpage)—an
approach that is not “arbitrary.”

In several additional paragraphs on p. 73 (as well as elsewhere), he repeats the claim that
pumping rates were based on arbitrary assumptions. ATSDR uses sound statistical
methods (such as regression and correlation) to estimate pumpage. This is neither
arbitrary nor unreasonable.”

(Konikow 2025)

ATSDR developed and applied a sophisticated and novel pumping schedule algorithm for the
nearly 100 water-supply wells serving Hadnot Point and Holcomb Boulevard. They did this by using
a “training period” when pumping data are known (typically, present-day) and a “predictive period”
when pumping data were unknown. Details of this methodology are provided in Telci et al. (2013)®
and are the basis for the pumping schedules assigned to wells supplying the HP-HB service areas.
Similar wells managed by the same operating authority (e.g., the Camp Lejeune Water Utilities
Department) are likely to have been operated in a similar manner—however, in the early years of
operations they simply were not required to maintain as detailed records (e.g., SCADA data) as
would be expected today. AS does not offer a better or more reasonable approach than the one
used by ATSDR.

4.2.2.1 HP-634

In Section 4.2.3 (Spiliotopoulos 2024, p. 77), AS states that model calibration was “improperly
influenced” by “erroneous concentrations reported for well HP-634 ... while non-detections were
ignored.” Documentation and discussion below provide evidence that the concentration in well
HP-634 (sampled on 1/16/1985) of 1,300 ng/L of TCE was not an erroneous concentration.
Furthermore, non-detections were not ignored. They are clearly listed and labelled in many tables
presented in the ATSDR reports (e.g., Maslia et al. 2013, Table A4) and in many other places in
ATSDR reports (Faye et al. 2008; Faye et al. 2012).

There are certain documents that show that well HP- 634 was (temporarily) shut down on 12/10/84
when methylene chloride was found in the sample; however, the documents below demonstrate
that well HP-634 was operating until early February 1985.

The first document is cited in RH’s footnote 111 (Hennet 2024, p. 5-31, footnote 111).° In the
callout of the wells out of service on 1/16/1985, HP-634 is not among those listed, suggesting that
the well was still in service on this date. January 16" is when the 1,300 ug/L sample was taken at
HP-634.

8 CLJA_WATERMODELING_05-00001005675 - 05_00001005810.
° CLJA_CLWO00000004559
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WELLS SHOWING NO DETECT ABLE CONCENTRATIONS, ASSUMING A DETECTION LIMIT OF 10 UG/L:
606 632 €40 o
609 633 641
611 635 642
613 636 652

614~ 638 653 ' ' o :

616  639-0655 M
€20  639-N LCH 4007 '

€21 '

£27
WELLS OUT OF SERVICE AND COULD NOT BE SAMPLED ON 16 JAN 1985: FEB 27 1985
610
615 WILMINGTON REGIONAL OFF

ICE

654 .
LCH 4006 D
*LEGEND
2 = Trichloroethylene g = toluene
b = 1,2-trans-dichloroethylene h = 1,1-dichloroethane
¢ = chloroform i = tetrachloroethylene CLW

d = benzene -
e = bromodichloromethane . 0 0 0 0 0 O 4 5 5 g 3)

f= meihq lene chloride

o Event#1: Well HP-634 is tested with other wells on 12/10/1984.

o Event #2: Test samples from 12/10/84 are back with “Wells 634 and 637, previously
showing nothing, showed significant levels of Methylene Chloride (MC). 634 and 637 were
shut down.”

e Event #3: This is a key statement: On Jan. 16, 1985, “Sampled all operating wells for HP
and Holcomb Blvd Water Plant (HB). 37 wells”. The key being all operating wells.
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Further documentation that supports the fact that HP-634 was operating on 1/16/1985 when the
sample was taken is provided in CLW4546,' which is a chronological listing of events from
11/30/1984 to 2/25/1985. A portion of that document covering 12/10/84 to 1/16/85 is shown
below.

1

10 Dec Sampled HP treated water, plus Wells 601, 602, 608, 634, 637
and 642

13 Dec Took Quality Control (QC) samples of 602, split three ways.

13-19 Dec Took daily samples of HP raw water.

14 Dec Received results of 10 Dec 84 sampling (Table [2]). Treated
water levels dropped. Wells 634 and 637, previously showin
nothing, showed significant levels of Methylene Chlor1de(MC§
634 and 637 were shut down.

19 Dec Took a distribution sample from HP. Location was FC-540,
far point from plant.

21 Dec Received results of daily HP samples (Table [3]), plus JICs
QC sample.and FC~540. The QC samples from JTC and Grainger
(received later) confirmed the presence of TCE and DCE.

3 16 Jan 85 Sampled all operating wells for HP and Holcomb Blvd Water
Plant (HB). 37 wells.

On page 6 of the same document (Table [5])"" the 37 wells tested on 1/16/85 are listed and HP-634
is on the list, and shows a sampled concentration for TCE of 1,300 pg/L.

Table [5]
LAB: JTC Sampled: 16 January 1985 Detection Limit: 10ppb
Well DCE “TCE 'PCE Ve 11D |
1 601 8.8 ~26 ND ND ND
2634 700 1300 10 6.8 NDO |
3 651 3400 3200. 386 655 187
4 652 ND 9.0 ND ND ND
5 653 ND 5.5 ND ND ND
None Dectected:6 603 16 632 26 642 Broken Samples:35 602
7 606 17 633 27 643 : 36 608
8 609 18 635 28 644 37 645
9 611 19 636 29 646 651
10 613 20 637 30 647
11 614 21 638 31 648
12 616 22 639(0LD) 32 650
13 620 23 639(NEW) 33 655
14 621 24 640 34 LCH 4007
15 627 25 641
See Note 3.
" CLJA_WATERMODELING_09-0000424938
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Further support for the fact that HP-634 was only temporarily closed comes from an email dated
4/11/1989 (Bates CLJ16100/CLW1818) from the Supervisory Chemist to the Director of the Natural
Resources and Environmental Affairs Division with the subject “WATER MONITORING RELATED TO
THE INSTALLATION RESTORATION (IR) PROGRAM”,

On page 2 of the document (CLJ161101/CLW1819) bullet 6 states certain wells were tested on
12/4/1984 including HP-634:

6. On 4 Dec 84, the Hadnot Point Water Treatment Plant's raw and
treated water was sampled as well as any drinking water wells
within a mile of the Hadnot Point Fuel Farm or Bldg 602. The
Bldg numbers sampled were:

601 603 608 634 642

Bullet 8 on the same page states that methylene chloride was found in wells 634 and 637 during a
2" sampling on 12/10/1984. “The wells were temporarily closed until it was determined that the
methylene chloride was probably a laboratory contaminant.”

8. From 10-31 Dec 84, duplicate and guality control samples were
.run to confirm the presence of TCE, DCE and PCE in the wells.
Wells 634 and 637, on the second sampling showed Methylene
.chloride. The wells were temporarily closed until it was

determined that the methylene chloride was probably a iﬁo atory
contaminant. It was determined that all drinking wate m
would be analyzed for volatile organic chemlca S s o start

1nJanuary___2§§ Oﬂ0001819

Bullet 9 (CLJ611102/CLW1820) states 37 wells serving HP and HB were tested on 1/16/1985.

9. 16 Jan 85. 37 wells serving the Hadnot Point and Holcomb
Blvd water plants were sampled. :
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Bullet 13 on the same page states “On 1 Feb 85, the 31 Jan 85 samples showed that there was still
a contaminated well operating in the Hadnot Point system. The results of the 16 Jan 85 sampling
were phoned into Natural Resources and showed high levels of TCE in 651.” At the end of the bullet
text it states, “Well 634 showed TCE also and was shut down”.

13. On 1 Feb 85, the 31 Jan 85 samples showed that there’ was
still a contaminated well operating in the Hadnot Point system.
The results of the 16 Jan 85 sampling were phoned into Natural
Resources and showed high levels of TCE in 651.

\ Well 651 is located on the back side of DRMO's disposal
storag . It was not initially sampled as being 1n proximity
to a NACIP site. It _had the highest levels of TCE found. The
concentration was in the 17,000 to 18,000 ppb range. Well 651
was shut down. Well 634 showed TCE also and was shut down.

This statement supports the facts that HP-634 was “temporarily closed”, as stated in bullet 8, and
that the well was shut down for TCE - not methylene chloride.

Therefore, based on the documentation regarding water-supply well HP-634, the claims made by
the DOJ Experts (Spiliotopoulos 2024, Hennet 2024) are incorrect. HP-634 was operating on the
date it was sampled on Jan. 16, 1985; the result was 1,300 pg/L of TCE; and the well was shut
down due to this high TCE concentration.

4.2.2.2 HP-651

RH (Hennet 2024, p. 5-28 and 5-29) posits that well data covering 11/28/1984 to 2/5/1985
(CLJA_CLWO00000006590 - 6593) should be used as the basis for determining HP-651’s
contribution to the HPWTP finished water concentrations from 1972 to 1985. The paragraph below
summarizes RH’s position:

“The average concentration measured for TCE in HP-WTP over the period January 21 to February 5,
1985,99 is 582 ug/L. During this period it is known that HP-651 was being pumped (RH, p. 4-19, Exhibit
I-9). Considering that HP-651 was being pumped 39% of the time (0.39 frequency of pumping; Exhibit
I-9) yields a TCE long-time average concentration of 227 ug/L for HP-WTP supplied water.

0.39 x 582 (ug/L) = 227 (ug/L)”

RH presents a table that represents the data in CLJA_CLWO00000006590 - 6593 in an Excel™
spreadsheet. Using these data he determines that over the 69 days covered, well HP-651 only was
operating 39% of the time so this is the value that should be used over the entire life of well HP-
651, which is from 7/72 to 2/85 or 12.6 years. In doing so RH either fails to realize or does not
disclose that these two months of well operation from 11/28/1984 to 2/7/1985 are anything but
ordinary and therefore, should not be used as the basis for any long-term forecasting of pumping
schedules. Below | discuss the reasons why the 69-day period selected by RH is not reliable and
should be disregarded.
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e Point1:

The 11/28/1984 to 2/5/1985 period should be broken into months and not as a 69-day pumping
period. The ATSDR pumping schedules are based on months as their base unit. If this is done for
well HP-651 the results for days of operations and percentage of time operating are as listed in
Table 4.4.

Table 4.4. Monthly pumping schedule for well HP-651, December 1984 — and January 1985.

Month Days of Operation Percentage on
December 1984 2 6%
January 1985 18 58%

These results should make the modeler question whether there is an explanation for the HP-651’s
low operation in December. The most logical explanation involves wells New 623, New 622, New
629, New 661 and New 662. These 5 wells were new wells brought online from 6/1984 to 10/1984
and represent over 1,200 (gallons per minute (gpm) of combined capacity. The frequency with
which they were in operation ranged from a low of 61% to a high of 94% (Table 4.5). Certainly, the
addition of these 5 new wells had an effect on the pumping schedule at HPWTP.

Table 4.5. Characteristics of New Hadnot Point Wells, June—-October 1984.

[DOB, construction completion date; gpm, gallons per minute; HP, Hadnot Point; %, percent]

HP Original Dec 84 — Well December Jan 85

Well | Other | well Capgcity Jan 85 age 84 % | operating | % | Tl | o on
D Name | DOB Emp— ’ | Capacity, in as of | Operating PR Days

ap gpm 2/85 Days y
(New 0, 0, 0,
611 6os) | 8/1/1984 360 242 (9/85) 0.5 27 87% 30 97% | 61 87%
614 %“2‘52";’ 6/1/1984 323 320 (9/85) 0.7 23 74% 30 97% | 57 | 81%
621 %“2%";’ 10/1/1984 NA NA 0.3 26 84% 16 52% | 43 | 61%
627 %“6‘51";’ 8/1/1984 192 280 (10/84) | 0.5 28 90% 31 100% | 66 | 94%
?SSW) %\‘662";’ 10/1/1984 | 146 | 146 (10/83) | 0.3 26 84% 26 84% | 59 | 84%
e Point 2:

The lack of use of well HP-651 in December 1984 had nothing to do with the well’s capacity as
demonstrated by its capacity tests. Well HP-651 Capacity Data listed on page S1.71 of the HPHB
Chapter A-Supplement 1 (Sautner et al. 2013)'? Descriptions and Characterizations of Data
Pertinent to Water-Supply Well Capacities, Histories, and Operations show the last capacity test

2 CLJA_WATERMODELING_05-0000826112, found in CLIW_WATERMODELING_05-0000826036 - 05-
0000826153
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was 10/29/1984 and the well operated at 242 gpm—which ranks in the Top 10 highest capacity
wells at the time.

Table 4.6. Sautner et al. (2013), p. S.71.

Well HP-651
[gpm. gallon per minute: —, no data; VOC. volatile organic compound: USGS. U.S. Geological Survey]
Date c_apacily, Operational status Data source
in gpm
12/30/1971 200 Construction completed Driller!
7/1/1972 — In service Estimated date
1/1976 — In service CLW-4039
3/31/1977 190 In service Well capacity test
1/1978 — In service Operation records
1/10/1979 167 In service Well capacity test
2/13/1980 178 In service Well capacity test
7/26/1981 232 In service Well capacity test
1/1982 — In service Operation records
9/14/1983 239 In service Well capacity test
10/29/1984 242 In service Well capacity test
1/1985 — In service Operation records
2/1985 — “Contaminated™ Operation records
2/4/1985 — Out of service CLW-49132
2/4/1985 — Service terminated CLW-49132
6/1994 — Abandonment AH Environmental Consultants?
!Corbin Construction Company. written communication, December 30, 1971
2Well secured due to VOC contamination
3 AH Environmental Consultants, Inc.. electronic communication, September 3, 2004
Data sources:
CLW. Camp Lejeune Water Documents 3559-3561. 3573-3575. 3585-3587. 3588-3590, 3641-3643.
3644-3646. 3772-3774. 3775-3777. 3996-3997. 3998-4000, 4044—4046, and 4047-4049
USGS. operation records. written communication. March 2004

e Point3:

When compared to other wells that were supplying raw water during that time, well HP-651’s age is
also not a reason for its lack of operation in December 1984. Well HP-651’s completed
construction date (a/k/a/ DOB) was 7/1/1972 making it only 12.6 years old as of 2/1/1985. In
comparison, well HP-616 operated at 57% in December 1984 and its DOB is 1/1/1943 making it
42.1 years old on 2/1/1985. Its last capacity test placed it at 210 gpm—still substantial, especially
considering its age. The same holds true for well HP-632. In December 1984 it operated at 64% at
an age of 27.7 years (DOB 5/27/1957). When tested on 10/1984 its capacity was 201 gpm.
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e Point4:

The fact that well HP-651 only operated at 6% could also be attributed to the pumping schedule
being used at the time. As outlined extensively in ATSDR’s reports (Telci et al. 2013),"® ATSDR used
current (2008) pumping data as a “training period” to reconstruct well operations during the
historical period (“predictive period”). On those wells that were shut down due to contamination,
“surrogate wells” were used for the “training period” (Telci et al. 2013, Table S2.2)"*. HP-651 was
shut down in February 1985 so well HP-633 was used as its surrogate. If we look at the historic
pumping schedule that was created for HP-651 based on HP-633 we see there is a cycle:

HP-651 Pumping Schedule

Figure 4.5. Reconstructed historical pumping operations for well HP-651 (from Telci et al. 2013)

In the reconstructed pumping operations cycle, well HP-651 drops below 10% every October. This
cycling was common for several reasons, including substantial reductions in consumption and
demand owing to deployment of troops and climatic conditions where October and generally Fall
to early Winter are “wet months.” It is very possible that the actual low-cycle month for HP-651
was December and not October, which would explain the 6% value of operation time for
December of 1984.

In addition to those points outlined above there are other reasons why this period should not be
used to represent normal operation of not only HP-651 but the well field in general.

e Reason1

The first and foremost reason why this is not a representative time period is because November 30,
1984 marked the start of the investigation into the sources of contamination at HP. Well HP-602
was shut down on 11/30/1984. Additional testing on 12/4/1984 and 12/10/1984 resulted in well
HP-608 being shut down permanently on 12/6/1984 and wells HP-634 and HP-637 being shut
down temporarily on 12/14/1984. This disruption is not a normal occurrence and therefore adds to
the reasons why this period of time should not be used to determine historic pumping schedules
for any wells.

e Reason2

As outlined in my Expert Report (Maslia 2024) the HBWTP had to be shut down from 1/27/84 to
2/7/85 due to a fuel line contaminating the HB water supply. During this time HPWTP had to supply

'8 CLJA_WATERMODELING_05-00001005675 - 05-00001005810.
4 CLJA_WATERMODELING_05-00001005695.
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all finished water for the HB area, in addition to its own, which is not representative of normal
operation.

e Reason3

Based on ATSDR’s research into Camp Lejeune’s water treatment plant’s operations, it became
apparent that the WTP operators would not cease operating a 12.6-year-old well (HP-651) that at
12 years of age is still producing more than 240 gpm. In July 1972, well HP-651 would have been
operated very similar to that of the new wells discussed previously—wells New 623, New 622, New
629, New 661 and New 662, which were operated at 70% — 100% capacity.

e Reason4

Camp Lejeune is a military base. Therefore, production and consumption of water are determined
by demands for: (a) fire protection, (b) housing, facilities, and recreation,(c) utility requirements
(steam and heat production), (d) troop deployments, (e) leave for rest and relaxation, and (f) a
combination of (a)-(e) above. ATSDR staff observed an example of the impact of troop deployment
on production and consumption of water supplies during the conduct of a field test of the HPWTP
service area during May 2004 (Sautner et al. 2005). During this field test, ATSDR requested that
Camp Lejeune water utility operators increase normal water production of the HPWTP from about
1,600 gpm to about 2,100 gpm so ATSDR could conduct tracer tests. On the final day of the test,
water utility staff told ATSDR that they would need to reduce production back to the 1,600 gpm at
the HPWTP because they were “spilling water from the elevated storage tanks.” Camp Lejeune
water utility staff indicated that a substantial reduction in demand was being observed because of
troop deployments.

RH’s position on well HP-651 is an attempt to lower concentrations that occurred at Camp Lejeune
during 1953 - 1987 using incorrect and/or select, non-representative data. RH’s contentions
regarding HP-634 are incorrect and the same holds true for HP-651. Supply well HP-651 was a
major contributor to the raw water supply from June 1972 — February 1985, and the ATSDR
reconstructed pumping schedule accurately reflects well HP-651’s overall operation. RH’s claim of
39% lifetime operation is made without a thorough review of the documents he is relying on to
support his position.

4.3 Volatilization of VOCs During Water Treatment Process

DOJ expert (RH) posits that a substantial portion of chemicals of concern in the raw water was
unavoidably lost during subsequent storage, treatment, and distribution (Hennet 2024, Section 5,
Opinion 2). His report goes through numerous calculations that he claims show substantial
percentages of VOCs volatilizing off during the water treatment and storage process at the WTPs
(Tarawa Terrace and Hadnot Point)." For example, in Hennet’s Exhibits 2-4 and 2-5 (2024, p. 5-6 -
5-11) he computes an “Overall Evaporative Removal” of VOCs of concern at the HPWTP as:
18.34% (PCE), 17.07% (TCE), 22.41% (1,2-tDCE), 32.48% (VC), and 15.12% (Benzene). For the
TTWTP, Hennet computes the “Overall Evaporative Removal” of VOCs of concern as 18.84% (PCE),
17.63% (TCE), 23.23% (1,2-tDCE), 33.41% (VC), and 15.68% (Benzene). These calculations

5 The Holcomb Boulevard WTP (HBWTP) was never supplied with contaminated raw water.
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substantially exceed values of volatilization computed by the consultant to the U.S. Marine Corps
(USMC), AH Environmental Consultants in its December 2004 report on Estimation of VOC
Removal (AH Consultants 2004)."® Specifically, Section 5 (Summary) of the AH Consultants report
states:

“The calculations revealed that VOC removal due to volatilization from quiescent basins was
negligible at MCB Camp Lejeune. The only significant VOC removals must have occurred at the
spiractor effluent pipe, where the falling water undergoes some aeration. Considering the
uncertainty in the estimates for the fall height over the weir formed by the pipe, the removals
for TCE and PCE were likely to be less than 15%.”"

Earlier in its report, AH Environmental Consultants (2004, (pages 4-1 — 4-2) found that
“volatilization due to aeration at the spiractor effluent pipe resulted in TCE and PCE removals of
6.1% and 7.7% at the design flow rate 700 gpm, respectively. ... A sensitivity analysis showed that
the fall height has the largest effect on VOC removal at a weir.” This sensitivity analysis conducted
by AH Environmental Consultants (2004) found that removal of PCE and TCE is nearly proportional
to the fall height from the spiractor. AH Environmental Consultants (2004) went on to explain that
the fall height at Hadnot Point was only 1 foot but at Holcomb Blvd it was 2 feet. It was this
uncertainty along with “additional uncertainties ... introduced by varying head losses in the pipes
caused by calcium carbonate scale build-up and manual cleaning” that led AH Environmental
Consultants (2004) to state at page 4-4 that “it is estimated that PCE and TCE removals due to
aeration at the spiractor effluent pipes are likely to be no larger than 15%.”

To assess the DOJ expert’s (RH) calculations and conclusions, Dr. David R. Sabatini conducted a
detailed analysis of the volatilization of VOCs for the Camp Lejeune WTPs including volatilization
from mobile water units (a/k/a water buffaloes™®), and this analysis is adopted and incorporated by
reference into this report. Results of this analysis are summarized by Sabatini (2025, Section 5.1.4)
for the TTWTP and HPWTP are listed Table 4.7 (Sabatini (2025, Table 5.3).

Table 4.7. From Sabatini (2025), Table 5.3.

Source TCE (%) | PCE (%) | 1,2-tDCE (%) | VC(%) | Bz (%)
Spiractor (Sec 5.1.1) 5.2 6.2 5.9 9.9 4.3
Storage tanks (Sec 5.1.2) <1 <1 <1 <1 <1
Other losses (Sec 5.1.3) <1 <1 <1 <1 <1
My Estimate - overall losses <7.2 <8.2 <7.9 <11.9 <6.3
AH Environmental (2004), p.5-1 <15 <15 - - -
Hennet (2024) Exhibit 2-6, p.5.14 17 18 22 32 15

6 CLJA_WATERMODELING_01-0000334594 - 01-0000334660.

7 CLJ_WATERMODELING_01-0000334634.

'8 Detailed analyses and discussions of the water buffalo types used at Camp Lejeune and the filling process
during the historical period of VOC exposure are provided in Appendix A to Dr. Sabatini’s report and are not

discussed in this report.
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As Sabatini (2025) states in his report, “As such, | conclude that Hennet (2024) overestimated the
potential losses in the water treatment processes. The actual loss values, in my opinion, were less
than 6 to 12% for the VOCs of interest versus 15% to 32% as suggested by Hennet (2024).”

For the mobile water units (water buffaloes), Sabatini (2005, Section 5.3) concludes:

“Hennet’s calculations overestimated the VOC losses during filling of the water buffaloes; he
estimated 41% to 61% for the range of VOCs while | estimate much lower (15 to 22% through filler
pipe/strainer and 4.2 to 6.7% through the manhole, including daily use not accounted for by
Hennet) for the range of VOCs, | thus conclude that the water buffalo water was only mildly to
moderately lower in VOCs, not substantially lower as Hennet (2024) states.”

Sabatini’s (2025), Table 5.7, provided in this report as Table 4.8, lists a summary of the overall VOC
losses in water buffaloes based on Hennet’s (2024) calculations and Sabatini’s (2025) estimates
for filling the water buffaloes from the filler tank and from the manhole cover.

Table 4.8. From Sabatini (2025), Table 5.7.

[My estimate refers to Sabatini (2025)]

Source TCE (%) | PCE(%) | 1,2-tDCE | VC(%) | Bz (%)
(%)

(1) Hennet —filler pipe/strainer - 41 44 54 61 45
Overall loss (see Table 5-6, Row 2))

(2) My estimate —filler pipe/strainer 14 15 18 20 15
overall filling losses (see Table 5.6,

Row 3)

(3) My estimate — filled by standpipe 3.0 3.2 4.0 4.5 33

through manhole cover — 5.6% of
Hennet’s Row 1 values in Table 5.6

(4) My estimated losses during daily 1.2 1.0 1.9 2.2 1.2
use of water buffaloes (Exhibit C.4)

(5) My estimate — overall losses — 15 16 20 22 16
filler pipe strainer plus daily use

(Row 2+4)

(6) My estimate — overall losses — 4.2 4.2 5.9 6.7 4.5

standpipe filling through manhole
plus daily use (Row 3+4)

In summary, the detailed calculations of both AH Environmental Consultants (2004) and Dr.
Sabatini (2025) demonstrate that the DOJ expert (RH) has vastly overestimated alleged VOC losses
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during storage, treatment and distribution. In addition, RH’s assertion that ATSDR did not account
for such VOC losses (Hennet 2004, Opinion 10, p. 5-36) is incorrect. First, ATSDR analyzed
sampling data of water from both pretreatment and post treatment. Table 4.9 lists sampling data
for the HPWTP including sampling status (treated or untreated) where known. Out of the 20 water
samples taken at the HPWTP, 7 were from treated (finished) water, 4 were from untreated, and 9
had unknown treatment status. Furthermore, for TCE samples taken on 7/27/1982, results show
that the concentration for untreated water was 19 pg/L and for treated water was 21 pg/L. Allowing
for measurement error, these data indicate no losses to volatilization of TCE during the treatment
process.

Table 4.9. Treatment status of water samples from the Hadnot Point water treatment plant

Date M‘easured Treatment Refe'ren.ce or Bates Identification
in ug/L Status Citation
Tetrachloroethylene (PCE)
5/27/1982 15 Unknown CLW 0606 CLJA_USMCGEN_0000003332
7/27/1982 100 Unknown CLW 0606 CLJA_USMCGEN_0000003332
12/4/1984 3.9 Treated CLW 5632 CLJA_USMCGEN_0000009913
2/5/1985 7.5) Treated CLW 5509 CLJA_USMCGEN_0000005529
Trichloroethylene (TCE)
5/27/1982 1400 Unknown CLW 0606 CLJA_USMCGEN_0000003332
7/27/1982 19 Untreated CLW 0606 CLJA_USMCGEN_0000003332
7/27/1982 21 Treated CLW 0606 CLJA_USMCGEN_0000003332
12/4/1984 46 Untreated CLW 5632 CLJA_USMCGEN_0000009914
12/4/1984 200 Treated CLW 5632 CLJA_USMCGEN_0000009913
12/12/1984 2.3 Treated CLW 5644 CLJA_USMCGEN_0000003979
12/19/1984 1.2 Untreated CLW 4546 ATSDR_WATERMODELING_01-0000886764
2/5/1985 429 Unknown CLW 5509 CLJA_USMCGEN_0000005529
Trans-1,2 Dichloroethylene (1.2-tDCE)

12/4/1984 83 Treated CLW 5632 CLJA_USMCGEN_0000009913
12/4/1984 15 Untreated CLW 5632 CLJA_USMCGEN_0000009914
12/12/1984 2.3J Treated CLW 4546 ATSDR_WATERMODELING_01-0000886764

2/5/1985 150 Unknown CLW 5509 CLJA_USMCGEN_0000005529

Vinyl Chloride (VC)
2/5/1985 2.9J Unknown CLW 5509 ‘ CLJA_USMCGEN_0000005529
Benzene

11/19/1985 2500 Unknown CLW 1355 CLJA_USMCGEN_0000007001
12/10/1985 3 Unknown CLW 1355 CLJA_USMCGEN_0000007001
12/18/1985 1 Unknown CLW 1355 CLJA_USMCGEN_0000007001

Note 1: ) = Estimated

Note 2: Data from Faye et al. (2010, Tables C11 and C12); Maslia et al. (2013, Table A18)
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Atthe TTWTP a triplet of measured water samples obtained on 7/28/1982 show results as follows:
104 pg/L in “finished water”, 76 pug/L in “untreated water”, and 82 ug/L in “treated water”,"
indicating no PCE loss to volatilization during the treatment process.

Additionally, in contrast to RH’s contention that ATSDR ignored or did not account for VOC losses
during storage, treatment and distribution, this issue (including the results of the AH
Environmental Consultants report [2004]) was discussed in detail with the Expert Panels convened
by ATSDR in 2005 and 2009 (Maslia, 2005, 2009). During the first day of the meeting in 2005 (March
28) panel members Dr. Tom Walski (Bentley Systems) and Dr. Peter Pommerenk (AH Consultants
and consultant to the USMC) responded to a question from panel member Dr. James Uber
(University of Cincinnati) to Morris Maslia about whether there are any potential chemical
biological processes taking place in the distribution system.?® Additional discussion occurred
during the 2009 Expert Panel meeting (April 30) by Dr. Pommerenk.?' Excerpts from the verbatim
transcript are provided in Appendix A. The consensus was that there was negligible volatilization
(at most 10% from the spiractors). “So although we said it's probably negligible, and | agree with
Tom's number here. At 90 percent, what's going in is coming out on the other end.” (see Appendix
A). In light of the conclusions of AH Environmental Consultants (2004) and the recommendations
of its Expert Panels, ATSDR made the decision to consider any potential VOC losses from storage,
treatment and distribution as negligible.

Additional support for this decision comes from the eight-day period, January 28-February 8, 1984,
when the HBWTP was shut down and not operating. At that time, the HPWTP provided finished
(and contaminated) water to the HB water-distribution system by operating booster pump 742 and
opening the Marston Pavilion valve (Maslia et al. 2013, p. A2, p. A65). Water samples taken on
January 31, 1985, indicated TCE concentrations ranged from 24.1 mg/L to 1,148.4 mg/L, with a
sample taken at the HPWTP (Building 20, treatment status unknown) having a TCE concentration
of 900 mg/L.% Although not a direct indication of negligible TCE loss to volatilization during the
treatment process at the HPWTP, these samples, taken from the HB water-distribution system
(supplied by contaminated HPWTP finished water), suggest that any loss of VOCs owing to
volatilization in the treatment process were consistent with the advice of the ATSDR Expert Panels
(Appendix A) and the findings of AH Environmental Consultants (2004) and Sabatini (2025).

4.4 Derivation and Computation of Sorption Parameter Values

DOJ experts AS and RH posit that selected geochemical parameters (sorption parameters) were
incorrect (Spiliotopoulos 2024, Section 4.1.2.2) and that ATSDR failed to consider site data to
parameterize models (Hennet 2024, Opinion 12). Both opinions are incorrect. A detailed response
pertinent to sorption parameters for the TT analyses is presented below and is also provided in
Konikow (2025).

ATSDR applied and calibrated the MT3DMS model to evaluate the occurrence and migration of
contaminated groundwater at TT. MT3DMS, a multi-species, mass transport model, is a widely

'® CLJA_USMCGEN_0000009869.

20 CLJA_WATERMODELING_01-0000942379 - 01_0000942381.
21 CLJA_WATERMODELING_02-0001111469-01-0001111472.
2 CLW 4552, CLIA_.WATERMODELING_09-0000424939.

Maslia Rebuttal Report January 14, 2025 Page 31
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 32 of 59



used public domain model code used to simulate the migration of solutes/contaminants in
groundwater (Zheng and Wang, 1996; Zheng 2010).

To account for sorption, MT3DMS computes a retardation factor (R), which, in turn, requires the
selection of an equilibrium isotherm. A linear equilibrium isotherm was selected forthe TT
MT3DMS model. The retardation factor and the linear equilibrium isotherm are related by the
following formula:

Ri=1+ (Ko X po)/Ne (1)
where
Rt = the retardation factor, dimensionless
Ko = the distribution coefficient, in L3/M
po = the bulk density, in M/L®
ne = the effective porosity of the porous media, dimensionless
(M=mass; L=length))

The Kp is a parameter that accounts for adsorption to mineral and/or organic material in the soil.
While a chemical is adsorbed to soil, it does not move with the groundwater, so that the chemical
migrates through the subsurface more slowly than the average groundwater velocity. This slower
chemical velocity is quantified by the retardation factor, which is the ratio of the average water
velocity to the chemical velocity. A R¢ of 2, for example, indicates that the chemical moves at half
the average groundwater velocity because of adsorption.

As seen in Equation (1) above, the R; depends on the product of the py, (bulk density) and Kp.
Different combinations of Kp and p, (and effective porosity, ne) can thus result in the same
retardation factor and will calibrate a model equally well. For example, a Kp value of 0.5 and a py, of
2.0 would result in the same R as a Kp value of 0.6 and a p, of 1.67, because 0.5x2.0=1, and 0.6 x
1.67 also equal 1. Because contaminant movement in groundwater depends on the R;, an
erroneous py and an erroneous Kp can compensate for each other because they are multiplied
together, resulting in a Rs that best calibrates a model even though the individual p, and Kp are not
correct or are unknown.

During model calibration, the p, and n. were held constant while Kp was varied (i.e., Kpis a model
calibration parameter). This approach was largely dictated not only by the several divergent
methodologies used to determine Kp, generally batch and column experiments, but also by the
high uncertainty and variability of reported Kp values, regardless of methodology. The EPA in its
Volume Il of Understanding Variation in Partition Coefficient, Kp, Values (USEPA 1999, Volume Il, p
3.4) states “The Kp values reported in the literature for any given contaminant may vary by as much
as 6 orders of magnitude.” Similarly, Spiliotopoulos (2024, Appendix A) tabulates site-specific Kp
values for total organic carbon (TOC) at Camp Lejeune that vary by at least 3 orders of magnitude.
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The initial Kp values used during calibration of the Tarawa Terrace MT3DMS model were derived
largely from Hoffman (1995) and were determined from column experiments performed on
sediment samples collected from 240 boreholes drilled into a plume contaminated with PCE and
trichloroethylene (TCE). Borehole samples were composed largely of sand, silt and gravel, similar
to the subsurface at Tarawa Terrace. Borehole sediments also contained low concentrations of
total organic carbon. The Kp values for PCE reported by Hoffman (1995) related to silt and sand
ranged from about 0.20 to 0.80 milliliters per gram (ml/g) and averaged 0.40 and 0.39 ml/g,
respectively. The Kp determined from the completion of MT3DMS model calibration was 0.14 ml/g
and was somewhat less than values determined by Hoffman (1995). The retardation factor (Ry)
determined from MT3DMS calibration was 2.93 (Faye 2008) and is very close to other values
reported in the literature for similar geologic materials (e.g., Rogers 1992)

In his report, Konikow (2025) also discusses Hennet’s (2024, Opinion 11) criticism of ATSDR for
having failed to consider available site-specific data for f.. (fraction of organic content) to estimate
Ko . However, as Konikow (2025) points out:

“Rogers (1992, p. 51) in discussing the Kq parameter says “Numerous researchers have used
theoretical methods correlating the organic carbon content (OCC) of the subsurface material and
the Kq (Karickhoff, 1984). Others have used the partitioning between octanol and water to predict
the K4 (Kenega, 1980). These methods are not considered appropriate where the OCC is less
than approximately 0.1%.” OCC is equivalent to TOC, and 0.1% is equivalent to a fraction or 0.001.
Hennet’s Expert report lists (Exhibit 3-2, and p. D-11 to D-12) 21 Camp Lejeune samples where fy is
given. The median value is 0.0013, barely above the indicated limit, and 9 samples (43% of the
samples) have values <0.001, indicating that the use of f,; to estimate K, is not appropriate. If ATSDR
had used this approach, it would have introduced additional errors and sources of uncertainty.”

Following calibration of the Tarawa Terrace MT3DMS model and the subsequent peer reviews and
publication of model results, a member of the 2009 ATSDR Expert Panel (April 29-30) indicated in
his pre-meeting comments on published ATSDR analyses that a wet rather than a correct dry bulk
density was input to MT3DMS (Maslia 2009, p. 117)%®. Because transport models depend on the
retardation factor which, in turn, is determined by the product of Kp and bulk density (Equation 1),
the erroneously high bulk density implied that the value of Kpwas too low. Accordingly, project
staff resumed calibration of the Tarawa Terrace MT3DMS model by assigning a corrected bulk
density (ps) of 1.65 g/ml (46,725 g/ft’) to MT3DMS and testing simulated results by varying Ko
values ranging from 0.20 to 0.40 g/ml (Hoffman, 1995). Test simulations were determined to be
relatively insensitive to changes in Kp; however, Kp values near the low part of the range (0.20 ml/g)
were determined most comparable to best calibration. Finally, a corrected TT MT3DMS model was
achieved using a dry bulk density of 1.65 g/ml and applying Equation (1) to compute a paired Kp
value of 0.23 ml/g, thus maintaining the calibrated retardation factor (R) of 2.93 and model results
as published (Faye 2008). Thus, the initial erroneous bulk density value had no effect on the final
model calibration, which depended only on the product of Ky and p, through the R:. Note, the Kp
value of 0.23 ml/g input to the corrected MT3DMS model is within the lower part of the range for
this value applicable for PCE published by Hoffman (1995).

% CLJA_UST02-0000059851
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By comparison, and as Dr. Konikow discusses in his report (Konikow 2025), “Kret et al. (2015)
studied a Quaternary sandy aquifer to estimate sorption coefficients for PCE fate and transport
modeling. They estimated Ky from both batch and column experiments and concluded that
reasonable values for R¢ for PCE are typically between 1.1 and 3.6.” The ATSDR calibrated value of
2.93 is very near the mean of this range. As Dr. Konikow points out, Rogers (1992) also supports
the ATSDR’s calibrated value. There, a groundwater transport model was developed for the
Lawrence Livermore National Laboratory (LLNL) site in California, which includes “several hundred
feet of complexly interbedded, unconsolidated alluvial sediments” with an upper boundary
represented by an unconfined water table condition. Their calibration and history matching
resulted in reasonable matches for Rs values between 1.0 and 3.0, with their conclusion that “a
spatially averaged retardation factor of approximately 3 is recommended...”.

The values used by Spiliotopoulos (2024) for p, (1.65 g/cm?®) and for Kp (0.30 and 0.40 mL/g) result
in Rsvalues of 3.48 and 4.30, respectively, which are on the high-side of many literature-reported
values and the calibrated value of 2.93. Using the Spiliotopoulos (2024) values in effect slows the
movement of PCE through the aquifer and increases the time at which PCE-contaminated
groundwater arrives at water-supply wells and the TTWTP (Spiliotopoulos 2024, Figures 7 and 8).
Spiliotopoulos (2024, p. 37-38) also posits a R¢ of 6.44 but provides no supporting evidence or
reference for this value. What Spiliotopoulos has done is in essence conduct a sensitivity analysis
using R as the varied parameter. However, Dr. Spiliotopoulos did not adjust p, and/or n. to best
calibrate the model using his higher Kp values. The higher Rs based on Dr. Spiliotopoulos’ larger Kp
values do not calibrate the model as well as the R; used by the ATSDR team. In addition, as shown
in Faye (2008), the calibrated TT fate and transport model is relatively insensitive to changes in Rs
(Ko being the varied parameter in Ry). Instead, the model is substantially more sensitive to changes
in mass loading rate and pumping variation.

ATSDR documented the above modifications to p, and Kp in an email (and attachment) dated
February 28, 2011.>* ATSDR had planned to issue an errata pertinent to the updated ps, (dry) and Kp
as a forthcoming TT Chapter K report (mentioned in the Foreword Section of all published TT
reports). Agency budgetary and project completion time constraints prevented the errata and any
supplemental information from being formally published and publicly released as the TT Chapter K
report.

To test the effect that variations in Rt have on PCE concentrations at water-supply well TT-26 and
the TTWTP, a series of simulations were conducted wherein the calibrated retardation factor of
2.93 (Faye 2008) was increased to 3.48 and 4.3 as speculated by AS and RH. As these sensitivity
analyses (variations in retardation factor) demonstrate in Figure 4.6 below, the model is insensitive
to changes (increases) in the retardation factor. After 1960, simulated results show PCE
concentrations at TT-26 and at the TTWTP more than the MCL for PCE of 5 ng/L.

24 ATSDR_WATERMODELING_01-0000887322 and 01-0000887324.
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Figure 4.6. Comparison of tetrachloroethylene (PCE) reconstructed concentrations for variations in
retardation factor for: (A) water-supply well TT-26, and (B) Tarawa Terrace water treatment plant (TTWTP).
Note: R =2.93 is calibrated retardation factor from Faye (2008).
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4.5 Model Calibration and Uncertainty Analysis

Rebuttal responses to criticisms related to model calibration and uncertainty analysis raised by AS
(2024) and RH (2024) are provided below.

4.5.1 Model Calibration

In Opinion 1, AS posits that the ATSDR models were not “calibrated to observed data for the first 30
years of simulation” (Spiliotopoulos, 2024, p. 30). However, it is crucial to understand that
concentration data for that period do not exist, which is exactly why reconstruction was
performed. The ATSDR models were designed to estimate those concentrations in a state-of-the-
art manner, consistent with principles of groundwater flow and fate and transport processes.
These models did not generate arbitrary random numbers; rather, the results are reasonable and
realistic. The presence of error bands or uncertainty ranges around the estimates is to be expected
and is readily acknowledged (Konikow 2025).

In his Opinion 2, AS (2024, p. 33) reproduces ATSDR’s Figure F16 (Faye 2008)? of TT historical
reconstruction results at water supply well TT-26, and states that ASTDR’s work resulted in “biased
high estimates.” As Dr. Konikow notes, Figure F16 (provided in this report as Figure 4.4 in Section
4.2.1) illustrates the opposite and instead “shows 5 measured PCE concentrations in samples
from well TT-26 collected within weeks of each other in early 1985. Over this relatively short time
span, the concentrations varied greatly (bracketed between a high of 1,580 ug/L on 01/16/1985 to
a low of 3.8 pg/L on 02/12/1985)—a rate of change that cannot be replicated in a model using
monthly time steps. Most importantly, the plot shows that the model results fell almost exactly at
the midpoint of the range of observed values (about 800 ug/L)—countering the claim of being
biased high.” (Konikow 2025)

The plot shown in Spiliotopoulos (2024, Figure 13) is discussed in AS’s Section 4.1.3.2 (p. 50,
paragraph 8). It is noted that the results of the calibrated model, as AS states, “sits at the upper
bound of the retardation-factor uncertainty range.” However, as Dr. Konikow notes and | agree,
“that is not true for the majority of the simulation period. It is close to the middle of the range
during the period of 1962 through the end (around Dec. 1987). And prior to 1962, it still lies within
the uncertainty bounds, which is acceptable and not indicative of bias.” (Konikow 2025).
Furthermore, calibrated model results do not always lie at the center of the uncertainty band
because the response of the model to some parameters can be non-linear, and a model can be
insensitive to changes in a model parameter at either high or low extremes.

For water-supply well HP-651, ATSDR applied the Linear Control Model (LCM) to reconstruct
concentrations of TCE, PCE, and PCE degradation products (TCE, 1,2-tDCE, and VC). In Opinion 16
(Spiliotopoulos 2024, Section 4.2.4, p. 82-83) AS argues that the model for volatile organic
compound (VOC) degradation products was based on limited data, and ATSDR’s historical
reconstruction prior to December 1984 “cannot be verified.”

% Figure 4.4 of this report, previously discussed in Section 4.2.1
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Figure A25. Reconstructed {(simulated} concentrations of tetrachloroethylene {PCE), trichloroethylene {TCE},
trans-1,2-dichloroethylene (1,2-tDCE}, and vinyl chloride {VC) at water-supply well HP-651 using numerical
{MT3DMS) and linear control methodology {TechControl) models, Hadnot Point—Holcomb Boulevard study area,
U.S. Marine Corps Base Camp Lejeune, North Carolina. {See Figure A14 for well location.)

Figure 4.7. From Maslia et al. (2013), Figure A25.

In section 4.2.4 (p. 82-83), AS states that “As illustrated in Figure 33 [ATSDR Figure A25], the
historical reconstruction prior to 1985 cannot be verified, due to lack of observed data for the
period.” As | have stated previously, and as Dr. Konikow also opines, this is the reason why a
simulation model was needed and was developed. For the four contaminants shown in Figure 4.7
the agreement between simulated values and observed data where data was available is excellent
in all four plots. If anything, the model results for TCE and 1,2-tDCE are below the peak sampled
data points, again suggesting that the model is under-predicting these concentrations. “This close
agreement when observations are available builds confidence in the reliability of the model and its
predictions,” including for the historical reconstruction results for times prior to 1985. (Konikow
2025). The objective was to use a technically sound model that would be calibrated to available
data in and after 1985, and to estimate the values during the 15 or so years prior to that calibration
period to inform the epidemiological studies.

Maslia Rebuttal Report January 14, 2025 Page 37
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 38 of 59



The objective was to use a technically sound model that could be calibrated to available data in
and after 1985 and to estimate the values during the 15 or so years prior to that calibration period
to inform the epidemiological studies. As Konikow (2025) observes, for PCE and TCE, the fit with
the LCM model was slightly better than with the MT3DMS model, which was not designed to
simulate degradation products. The excellent quality of the fit is illustrated in Figure 4.7.

4.5.2 Uncertainty Analysis

ATSDR is transparent in its analyses and publications that uncertainty exists about conditions
during both the historical reconstruction and calibration period. Results include assessments of
uncertainty (Maslia et al. 2007, p. A52; Maslia et al. 2013, p. A92), including an entire Chapter
Report (Chapter l) in the Tarawa Terrace report series (Maslia et al. 2009). In fact, the EPA in its
Superfund Exposure Assessment Manual (1988, Section 4.4), discusses “Approaches for Dealing
with Uncertainty” and the use and application of sensitivity analysis and Monte-Carlo (MC)
simulation.

In his Opinion 8 (Section 4.1.3.2, p. 50, paragraph 3), AS criticizes the Monte Carlo (MC) simulation
approach used by ATSDR “... because ATSDR implemented a ‘probability distribution function’ ... to
describe how values closer to the mean value of the range are more probable than those away
from the mean.” This is not a problem or issue as posited by AS, but rather, this is one of several
accepted methods “for random sampling of parameter values for a MC analysis when information
or theory indicates that a parameter has a statistically normal or log-normal distribution.” (Konikow
2025). Tung and Yen (2005, Section 6.1, p. 213) state, “. . . due to the complexity of physical
systems and mathematical functions, derivation of the exact solution for the probabilistic
characteristics of the system response is difficult, if not impossible. In such cases, Monte Carlo
simulation is a viable tool to provide numerical estimations of the stochastic features of the
system response.” Additionally, Bobba et al. (1995) state, “A Monte Carlo model is basically
constituted by a deterministic portion (the deterministic model), of variable complexity, that is
used to represent mathematically the system under observation, and a probabilistic portion,
constituted by the probability distributions of both the parameters of the deterministic model (if
available) and the observed variables (conditions).”

In Section 4, Basis for Opinions (p. 29), AS quotes Dr. T.P. Clement’s comments about ATSDR’s
uncertainty analysis (Clement, 2011): “The figure also shows that closer to the initial starting point,
the confidence band is almost 100%, implying that our knowledge of initial conditions, initial
source loadings, and initial stresses is almost exact.” Contrary to Dr. Clement’s observations, both
Dr. Konikow and | are confident that there was no (or negligible) PCE in the groundwater from ABC
One-Hour Cleaners (or any other source) prior to January 1953, and likely very little for several
months thereafter. (see Konikow 2025)

Additionally, uncertainty analysis is a process associated with simulations (Bobb et al. 1995). One
cannot produce an uncertainty band at the start of simulations. If there is no simulation, there is
no uncertainty. Thus, uncertainty at the start is zero when there is no simulation, and it expands as
the computation process progresses forward. ATSDR did not consider uncertainty at the start of
our source characterization. Instead, ATSDR assumed that prior to the start of operations at ABC
One-Hour Cleaners, the concentration of PCE in groundwater was perfectly known, and it was 0

png/L.
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Another point to be made is that the graph in question in AS’s critique (Maslia et al. 2007, Figure
A26)% is the concentration time history at the TTWTP. This plot was created using a mass balance
equation:

>N i 0
C = === 2
TTWTP SN o, (2)

where Crmure is the concentration of water at the TTWTP for a specific month, NW is the number of
operating wells for a specific month, C;is the concentration of well i for a specific month, and Q; is
the pumping rate of well i for a specific month, featuring water pumped from a variety of supply
wells. Most of the PCE comes from Well TT-26. All these wells are down-gradient from the source
at ABC One-Hour Cleaners. While the fringe of the plume with very low concentrations arrives
fairly soon, it takes several years for the bulk of the plume to arrive. Consequently, the parameter
variations in the model instances within the MC simulation will lead to variations in the PCE
plume. However, these variations do not manifest at the TTWTP for several years. Therefore, a
narrow band early in the TTWTP timeline is expected. Even with the application of source
concentration variations by ATSDR, the uncertainty band at the TTWTP would remain relatively
narrow in the initial years.

In summary, ATSDR used and applied an accepted methodology for conducting an uncertainty
analysis—Monte Carlo simulation using probability distribution functions. This method is
described in several references including EPA’s Superfund Exposure Assessment Manual (1988,
Section 4.4), Tung and Yen (2005), and Zheng and Bennet (2002, p. 353). ATSDR provided specific
details on how it carried out its uncertainty analysis with respect to both groundwater-flow model
and contaminant fate and transport model parameters (and assigned probability distributions) in
the Tarawa Terrace Chapter | report (Maslia et al. 2009, p. 130).%” | agree with Dr. Konikow’s
assessment of the ATSDR uncertainty analysis where he states:

“l do not see a problem here as this is an option within standard practice for random
sampling of parameter values for a MC analysis when information or theory indicates that a
parameter has a statistically normal or log-normal distribution. Zheng & Bennett (2002, p.
353) say “The Monte Carlo method is by far the most commonly used method for analysis of
uncertainty associated with complex numerical methods.” They further state (p. 356) “The
heart of the Monte Carlo method is the generation of multiple realizations (or samples) of
input parameters that are considered to be random variables. Each random variable is
assumed to follow a certain probabilistic model characterized by its probability density
function (PDF). The probability distributions commonly used in hydrogeologic studies
include normal, lognormal, exponential, uniform, triangular, Poisson, and beta
distributions.” It is worth noting that when this book was published, co-author Bennett was
an employee of SSP&A and first author Zheng was a former employee and affiliate of
SSP&A” (Konikow 2025).

% ATSDR_WATERMODELING_01-0000909018.
% CLJA_WATERMODELING_01-0000772752.
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4.6 Post-Audit of the ATSDR Tarawa Terrace Models

Jones and Davis (2024) conducted a post-audit of the Tarawa Terrace groundwater flow and
contaminant fate and transport models by extending the TT simulations from 1995-2008 using
additional ABC One-Hour Cleaners site data that had become available after ATSDR published
results for TT in July 2007 (Maslia et al. 2007). Jones and Davis (2024, Executive Summary) state,

“In summary, this post-audit found that the original Tarawa Terrace groundwater flow and transport
models were developed using sound methodology and continue to provide reliable insights into the
migration of PCE contamination. Despite the inherent challenges in simulating complex subsurface
conditions and dealing with incomplete data, the model effectively simulates long-term trends in
contaminant migration. Based on this post-audit, we can find no significant evidence that would
invalidate the analyses performed by ATSDR with the original model.”

In his Opinion 13, AS states “Prior to offering opinions as experts in this litigation, Mr. Maslia and Dr.
Aral should have used the data that Dr. Jones and Mr. Davis used to conduct the Tarawa Terrace Flow
and Transport Model Post-Audit to update the calibration of the dose reconstruction groundwater
model.” (Spiliotopoulos 2024, p. 3).

There are few post-audits for calibrated contaminant fate and transport models to compare
approaches with the Tarawa Terrace post-audit (e.g., Person and Konikow, 1986). Most post-audits
have been conducted for calibrated groundwater-flow models. The literature on post-audits of
groundwater and hydrological model predictions remains limited (Kidmose et al., 2023). Anderson
and Woessner (1992) reviewed five post-audits from the 1990s and concluded that original model
failures were primarily due to errors in conceptual models or defining future stress (such as

pumping).

In reviewing the literature on post-audits (Alley and Emery, 1986; Konikow, 1986; Kidmose et al.,
2023), the outcomes are generally used to identify where additional data are required and to
enhance the understanding of hydrogeology and transport phenomena (conceptual model
improvement). Post-audits are not necessarily conducted, as AS posits in his Opinion 13, to re-
calibrate or update a calibrated model based on additional (and future) data.

Alley and Emery (1986) provide general perspectives on groundwater modeling gained from post-
audit analysis, noting that “post-audit analysis of groundwater modeling studies is a valuable
exercise, particularly considering that historically groundwater modeling studies have not included
a strong model verification stage.” In conducting a post-audit of a solute-transport model, Person
and Konikow (1986) concluded that “the nature of the errors indicated a need to incorporate an
additional process into the model (salt transport through the unsaturated zone).”

In extending ATSDR’s original TT groundwater-flow and contaminant fate and transport model, Jones
and Davis used additional site data such as recovery-well locations and operations, additional
monitor-well locations, changes in recharge during the post-audit period (1995-2008), and
observed PCE concentration data. Re-calibration of the TT models was not an objective and would
not have yielded substantive changes to the original ATSDR results and conclusions because no
conceptual model flaws (groundwater flow and contaminate fate and transport) were noted. Thus,
AS’s Opinion 13 is a moot point.
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Finally, it needs to be noted that after the publication of ATSDR’s TT Models in 2007 (Maslia et al.
2007)%, ATSDR modeling staff recognized the value of conducting a post-audit of the TT models and
they communicated this to ATSDR Senior Management and representatives of EPA Reion IV. The
extension of the TT models from 1994-2007 would have required additional agency resources,
modeling time, and coordination with the EPA (Region IV) to obtain all the additional data required
for the post-audit.?®

4.7 Graphing and Visualization of Data and Model Results

Konikow (2025) discusses AS’s position that the presentation of results of the uncertainty analysis
conducted by ATSDR for the TT model is “visually misleading” (Spiliotopoulos, 2024, Section
4.1.3.1). | agree with Dr. Konikow. The cited reason is that “they used a logarithmic scale, which
visually compresses the uncertainty range around their calibrated model [results].” However, as Dr.
Konikow notes, using a logarithmic scale is an accepted and common approach in engineering
and scientific studies, and it is not considered misleading by scientists and engineers.
Concentration data often vary over many orders of magnitude, which is why it is frequently
presented using a log scale.

Furthermore, AS notes that the plot ranges over six orders of magnitude on the axis for PCE
concentration, yet the width of the uncertainty bands does not span an equally wide range. Again, |
concur with Dr. Konikow: “When values span such a large range, it is normal and standard to use a
log plot. Using just an arithmetic scale would effectively hide all the changes in the lower part of
the scale.” (Konikow 2025)

AS also states (p. 46, para. 4) that “the difference between the high and low values in his Figure 11
(Maslia et al., 2009, Figure 129) is not significant enough to justify the use of a logarithmic scale.”
However, because the observed values span more than two orders of magnitude (excluding non-
detects) and the simulated values span more than five orders of magnitude, plotting these data
and results using a logarithmic scale is reasonable and informative. It is the only way to portray the
early time results of the simulation in the same graphic (Konikow 2025).

4.8 Non-Degraded and Degraded PCE Historical Reconstructions
In his Summary of Opinions 10 and 11, Spiliotopoulos (2024, Section 4.1.4, p. 58) states,

“ATSDR applied two different numerical codes for modeling dose reconstruction. The results of the two
codes are not in agreement. This is due, in part, to inconsistent application of contaminant source terms in
the two models. Neither ATSDR, Mr. Maslia, nor Dr. Aral, provided sufficient scientific justification for
selecting the higher estimated monthly contaminant concentrations for their dose reconstruction”.

ATSDR has been open and transparent about the application of different models to reconstruct
historical concentrations of PCE and PCE degradation products (TCE, 1,2-tDCE, and VC). All
models are approximations of the real world and site-specific conditions, and modeling objectives
determine the simplicity or complexity of a model to be used. Models that include different

28 Results of the Tarawa Terrace models were publicly release during July 2007.

2 CLJA_WATERMODELING_01-0000840256 — 01-0000840257; CLJA_WATERMODELING_01-0000070593, 01-
0000070594, 01-0000065999, 01-0000021042, 01-0000837170 — 01-0000837172;
CLJA_WATERMODELLING_01-0000837170-01-0000837171.
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physical processes will naturally produce different results. This is an accepted modeling approach
practiced by groundwater modelers. In the TT Chapter A report, Summary and Conclusions
section (Maslia et al. 2007, p. A70)%®, both the non-degraded analysis for PCE (MODFLOW/MTDMS)
and the degraded analysis for PCE (TechFlowMP) are discussed and summarized. ATSDR did not,
as AS states “select[ing] the higher estimated monthly contaminant concentrations for their dose
reconstruction” (Spiliotopoulos 2024). The water-modeling staff, being blinded to the
epidemiological study through the entire water-modeling process, provided both the non-
degraded (MODFLOW/MT3DMS) and degraded (TechFLOWMP) historical reconstruction results to
the ATSDR health studies staff.

For the Tarawa Terrace historical reconstruction analysis, ATSDR applied a simplification of the
biochemical processes such as volatilization and biodegradation taking place in the subsurface
and used a model (MODFLOW/MT3DMS) that does not consider the biodegradation of PCE.
ATSDR’s philosophy was to “start simple” to try to understand aquifer and transport
characteristics before attempting a more complex modeling effort that included biochemical
processes such as volatilization and biodegradation of PCE. Again, this is a common and accepted
modeling approach. Using a four-stage, hierarchical calibration approach, ATSDR achieved
acceptable or better calibrations for predevelopment and transient groundwater flow,
contaminant fate and transport (using MT3DMS), and the simple mixing model, as evidenced by
the comparison of reconstructed and observed PCE concentrations at the TTWTP (Maslia et al.,
2007, Figure A39; Fay 2008, Table F14 and Figure F27). Table 4.10 of this report, which is taken
from Faye (2008, Table F14), shows that the model achieves acceptable matches between
reconstructed and observed PCE concentrations at the TTWTP. In fact, even for observed non-
detections, most reconstructed PCE concentrations are within the published detection limits (a
non-detect does not imply zero concentration, but that the sampling and testing methodologies
were not sensitive enough to detect concentrations). At the TTWTP storage tank (STT-39), the
reconstructed PCE concentration was 176 pg/L compared to an observed PCE concentration of
215 pg/L—quite an impressive match for water-quality data—resulting in a geometric model bias
of solely 1.5 (Maslia et al. 2007).*'

30 ATSDR_WATERMODELING_01-0000909028.
81 ATSDR_WATERMODELING_01-0000908983 - 01-0000908984.
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Table 4.10. From Faye (2008). Table F.14.

Table F14. Computed and observed tetrachloroethylene (PCE)
concentrations in water samples collected at the Tarawa Terrace
water treatment plant and calibration target range, U.S. Marine
Corps Base Camp Lejeune, North Carolina.

[ng/L, microgram per liter; TTWTP, Tarawa Terrace water treatment plant;
ND, not detected]

PCE concentration, in pg/L Calibration
Date targetrange,
Computed' Observed in pg/L
TTTWTP Building TT-38
5/27/1982 148 180 25-253
7/28/1982 112 104 33-329
7/28/1982 112 76 24-240
7/28/1982 112 82 26-259
2/5/1985 176 3480 25-253
2/13/1985 3.6 °ND 0-10
2/19/1985 3.6 SND 0-2
2/22/1985 3.6 SND 0-10
3/11/1985 8.7 SND 0-2
3/12/1985 8.7 576.6 2.1-21
3/12/1985 8.7 58213 6.7-67
4/22/1985 8.1 1 0.3-3.2
4/23/1985 8.1 ND 0-10
4/29/1985 8.1 53.7 1.2-11.7
5/15/1985 48 °ND 0-10
7/1/1985 5.5 ND 0-10
7/8/1985 55 SND 0-10
7/23/1985 5.5 °ND 0-10
7/31/1985 5.5 ND 0-10
8/19/1985 6.0 SND 0-10
9/11/1985 6.0 °ND 0-10
9/17/1985 6.0 ND 0-10
9/24/1985 6.0 SND 0-10
10/29/1985 6.0 SND 0-10
ZTTWTP Tank STT-39

2/11/1985 176 215 0-10

'Weighted-average computation

2See Plate 1, Chapter A report, for location (Maslia et al. 2007)

*Detection limit is unknown

“4Analysis of tap water sample for Tarawa Terrace, address unknown

*Detection limit = 10 pg/L

‘Detection limit = 2 pg/L

7Sample collected downstream of TTWTP reservoir after operating
well TT-23 for 24 hours

gSample collected upstream of TTWTP reservoir after operating
well TT-23 for 22 hours
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Next, ATSDR set out to apply a more complex and more sophisticated approximation of transport
in the subsurface by using a model that would degrade PCE into TCE, 1,2-tDCE, and VC. As PCE
migrates in the subsurface it continues to undergo transformation through physical and
biochemical processes such as volatilization and biodegradation. To quantify historical
concentrations of PCE degradation by-products observed in groundwater samples reported in
Faye and Green, Jr. (2007, Figures E1-E14) and in soil (vapor phase) requires a model capable of
simulating multiphase flow and multispecies mass transport such as TechFlowMP (Jang and Aral
2008). ATSDR summarized the second and more complex modeling approach in Maslia et al.
(2007, p. A41) and described the detailed development and application of the TechFlowMP model
at Tarawa Terrace in Jang and Aral (2008). MT3DMS and TechFlowMP use two entirely different
numerical schemes. MT3DMS uses a finite difference scheme to approximate the partial
differential equations of saturated groundwater flow and contaminant fate and transport.
TechFlowMP uses a Galerkin finite-element based approach with upstream weighting and mass
lumping of the time derivative matrices to simulate multiphase flow and multispecies mass
transport in the vadose zone and saturated zone.

To simulate groundwater flow conditions at TT, TechflowMP applied the calibrated hydraulic and
aquifer properties from MODFLOW, reported in Maslia et al. (2007, Table A11). A correlation
between geologic and hydrologic units and the MODFLOW/MTD3DMS and TechflowMP models is
provided in Jang and Aral (Table G1), with the main difference between the two modeling
approaches being that TechFlowMP has 5 layers assigned to the variably saturated zone. For
predevelopment and transient groundwater flow, TechFLowMP applied the same initial and
boundary conditions and pumping schedules used in MODFLOW reported in Faye and Valenzuela
(2007). Comparisons of simulated groundwater heads between the TechFlowMP and MODFLOW-
96 models show good agreement, and comparisons between the two modeling approaches are
shown in Jang and Aral (2008, Figure G3) for model layers 1, 3, and 5 (main water-bearing units).
Slight differences between groundwater-head simulations obtained using the two models were
most likely due to the different numerical methods used by the two models to approximate the
equations of groundwater flow. Recall that TechFlowMP uses a finite-element technique, whereas
MODFLOW uses a finite-difference technique.

As discussed above, the TechFlowMP model uses a more complex approach for simulating fate
and transport of biochemical processes such as volatilization and biodegradation taking place in
the subsurface. Additional chemical and physical properties required by TechFLowMP for PCE and
its degradation products (TCE, 1,2-tDCE, and VC) are listed in Jang and Aral (2008, Table G2). Other
fate and transport properties used for the MT3DMS simulation are listed in Maslia et al. (2007,
Table A11). For the source concentration (PCE) at ABC One-Hour Cleaners, MT3DMS applied a
mass-loading rate of 1,200 g/d (calibrated) to the saturated zone (MODFLW/MT3DMS model Layer
1). At ABC One-Hour Cleaners the altitude of the source ranges from 0 to 13 ft, which implies that
in TechFlowMP the source PCE was partially released into the unsaturated zone and partially
released into the saturated zone.

PCE concentrations simulated by TechFlowMP are less than those using MT3DMS (Maslia et al.
2007, Appendix A2; Expert Report of M. Maslia (2024, Appendix H1). This is partially due to
TechFlowMP simulating (1) the release of PCE from the subsurface (groundwater) to the
atmosphere, (2) PCE partitioning from the water phase to the soil vapor phase, and (3) the
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placement of the contaminant source at the ABC One-Hour Cleaners site in the unsaturated and
saturated zones. The difference between MT3DMS and TechFlowMP in simulating PCE transport at
Tarawa Terrace and vicinity is (1) TechFlowMP considers PCE in both water and gas phases while
MT3DMS considers PCE only in the water phase and (2) in MT3DMS the source concentration is
released solely to the saturated zone. In MT3DMS simulations (Faye 2008), there is no PCE transfer
into the gas phase. In TechFlowMP simulations, however, because PCE could be present in the gas
phase, a portion of PCE in the gas phase could be released from the subsurface into the
atmosphere through the ground surface. This results in the reduction of PCE concentration in the
subsurface. The differences in simulated PCE concentrations at Tarawa Terrrace were clearly and
transparently presented by ATSDR in Appendix A2 (Maslia et al. 2007) and in the Expert Report of
Maslia (2024, Appendix H1). In these appendices, column 3 represents the MODFLOW/MT3DMS
simulation of PCE whereas column 4 represents the TechFlowMP simulation of PCE (the same
simple mixing model was applied to both simulation methods to obtain PCE concentrations at the
TTWTP).

Based on the explanations given above for simulated PCE differences between
MODFLOW/MT3DMS and TechFlowMP, it is not clear, evident, or apparent what issue
Spiliotopoulos (2024, p. 55) has with simulating different concentrations of PCE using the two
different modeling methods. The simulated PCE concentrations using MODFLOW/MT3DMS and
TechFlowMP must be different and the PCE concentrations simulated by TechFlowMP should be
(and were) less than those simulated by MODFLOW/MT3DMS.

4.9 Additional Topics

Below | briefly respond to several additional topics raised in the Expert reports of AS
(Spiliotopoulos 2024) and RH (Hennet 2024).

4.9.1 Benzene Contamination

RH posits in his Opinion 4 that the TTWTP was likely not contaminated with benzene (Hennet 2024,
p. 5-22). | agree with that opinion because ATSDR analyses indicated that benzene was not
detected or detected at trace levels at the TTWTP.

RH posits incorrectly in his Opinion 6 (Hennet 2024, p. 5-32) that the HPWTP was likely not
contaminated with benzene. He bases this opinion on a flawed and erroneous assumption that
water-supply well HP-602 was operated solely 39% of the time (frequency of use of 0.39). This is
the same flawed reasoning that RH used for water-supply well HP-651and which | conclusively
discredit (see Section 4.2.2.4 in my report).

Well HP-602’s operational log demonstrates the well’s long-term operation; even with short-term
operation and repairs, it was kept as part of the group of operating wells, even though it was not a
high-volume producing well (Sautner et al., 2013, p. S1.17).* The last three capacity tests for well
HP-602, however, indicated capacities of 130 gpm (8/17/1983), 100 gpm (6/20/1984), and 154
gpm (10/24/1984).

%2 CLJA_WATERMODELING_05-0000826058.
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RH’s claim that benzene is a recent short-term event does not consider the expansive remediation
effort that has taken place at the HPIA and HPFF (Faye et al. 2010, p. C26)* and the volumes of
estimated benzene in the subsurface as discussed below.

Measured concentrations of benzene have been documented. HPHB Chapter C (Faye et al. 2013),
Figure C34%* shows substantial benzene concentrations from samples within the HPIA. Table C80
(Faye et al 2013)* shows substantive benzene concentrations at IRP Sites: 6 (32J ug/L), 22 (29,000
ng/L), 78 (HPIA, 5,500 pg/L), 84 (3,800 ng/L), and 94 (17,300 pg/L). In addition the model
TechNAPLVol (Jang et al. 2013)% confirmed previous LNAPL (floating benzene) volumes using the
SpillCAD™ model (Engineering Science & Technology 1993) and Order of Magnitude analysis
(CH2M HILL 2001). Additionally, Faye et al. (2013, Table D10)* summarize BTEX contaminants at
selected RCRA investigations sites and occurrences of BTEX in nearby supply wells for the HP-HB
area—HP-608 (Buildings 1502 and 1601), and HP-602 (HPFF, Building 1115, and Michael Road Fuel
Farm). Three samples at the HPWTP, collected after all contaminated water-supply wells had been
removed from service show the following benzene concentrations: 11/19/1985 (2,500 ng/L),
12/10/1985 (38 pg/L), and 12/18/1985 (1.0 ng/L). These data in addition to the erroneous
assumption of a 39% operational frequency for well HP-602 demonstrate the flaw in RH’s logic and
reasoning that the HPWTP was likely not contaminated with benzene.

4.9.2 Site-Specific Data

Both RH and AS posit that ATSDR did not consider site-specific data to parametrize models (RH
Opinion #11, page 5-37). Their only example of this is ATSDR not using site-specific f,c data, and
that has been rebutted above in the section on Derivation and Computation of Sorption Parameter
Values. ATSDR provided a long and comprehensive list of documents and data that it used for the
historical reconstruction analysis (Maslia et al. 2013, Appendix A2)*®, whose title is “Information
sources used to extract model-specific data for historical reconstruction analysis.” Examples of
the site-specific data sources include water-quality laboratory analyses by Granger laboratory, JTC
environmental laboratories, the CERCLA Administrative Record files, solid waste management
unit reports, installation restoration program site reports, as well as hundreds of consulting reports
providing site-specific data (e.g., AH Environmental Consultants, Baker Environmental, CH2HILL).
The claim by AS and RH that ATSDR did not use site-specific data is simply false.

4.9.3 Travel Time for PCE to Reach TT-26

RH posits that travel time to TT-26 is in the range of 15-25 years (RH 2024, p. 5-15, 5-16, 5-22, and
his Attachment D). Konikow (2025) provides a detailed discussion and response to RH, with which
| agree and provide below:

“Dr. Hennet estimates a range of values for travel times of PCE between ABC Cleaners and
TT-26 that are stated to be “in the 15 to 25 years range”, based on three assumed

% CLJA_WATERMODELING_05-0000777129.
% CLJA_WATERMODELING_05-0000777170.
% CLJA_WATERMODELING_05-0000777384.
% CLJA_WATERMODELING_05-0001005553.
87 CLJA_WATERMODELING_05-0001004009.
% CLJA_WATERMODELING_05-0000777681 — 05-0000777688.
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“representative” flow paths, indicating the arrival didn’t occur until the 1970s. He presents
supporting material and calculations in his Attachment D. Dr. Hennet assumes the
horizontal travel distance in the shallow aquifer is either (1) 200 ft in the shallow aquifer
and 800 ft in the pumped aquifer, (2) 500 ft in the shallow aquifer and 500 ft in the pumped
aquifer, or (3) 800 ft in the shallow aquifer and 200 ft in the pumped aquifer. He further
assumes that the hydraulic gradient in the layer 2 confining unit is the same in all cases
(i.e., at three different distances from the pumping well). This is not a reasonable
assumption (for example, see TT Figs. C19 & C21). In the pumped aquifer, a cone of
depression will form with lowest heads adjacent to the well and higher heads further from
the well. In the shallow aquifer, the heads will not change much due to pumping in the
deeper aquifer. This drawdown effect is strongest near the well, and results in a greater
hydraulic gradient (and faster velocity) across the confining layer closer to the well.

Pumping also results in a steeper horizontal gradient (and faster velocity) closer to the well
in model layer 3, and a shallower gradient further from the well. Dr. Hennet’s calculations
assume the same horizontal velocity in the pumped aquifer regardless of the distance from
the pumped well, which is not a valid assumption.

Examining the heads for model layers 1 and 3 as shown in TT Figs. C18 and C19, and
looking at a point about halfway between ABC Cleaners and TT-26 and at a point very close
to TT-26, the head difference between the two layers (across the confining bed) is about 10’
-9’ =1 ft at the halfway location and about 5’ -2’ = 3 ft at a location close to TT-

26. Therefore, the hydraulic gradient potentially driving downward flow is about 3 times
greater close to the well than it is halfway between the well and the contaminant

source. So this large spatial change in vertical hydraulic gradient must be accounted for,
and the assumption that it is the same at all locations cannot be supported. Dr. Hennet
does not account for the steeper vertical gradient in layer 2 for the path closer to the
pumped well, nor does he account for the faster velocity in layer 3 when the travel distance
is only 200 ft.

It is more likely that the travel distance in the shallower aquifer for much of the
contaminated shallow groundwater would be more than 800 ft and the corresponding
travel distance in the pumped aquifer would be less than 200 ft because (1) the vertically
downward transport is more likely to occur where the vertical gradient is the strongest in
the confining layer, which is closest to the pumping well, (2) the downward velocity would
be fastest where the gradient is steeper close to TT-26, and (3) according to Dr. Hennet’s
calculations, the downward flux is only about 5% of the horizontal flux in the shallow
aquifer, so that even if some contaminant leaked downward at further upgradient
distances from TT-26, much would remain in the shallow aquifer to migrate to locations
closer to, or even adjacent to, TT-26, where downward leakage would be the fastest. Thus,
Dr. Hennet’s three “representative” flow paths did not include a more critical flow path in
which travel in the shallower aquifer is close to 1,000 ft. For this critical flow path, the
travel time would be much less than 15 years—on the order of 3.5 to 5 years. For these
several reasons, Dr. Hennet’s estimates of travel times from ABC to TT-26 are erroneous,
misleading, biased-high, and based on unreliable assumptions.” (Konikow 2025).

Based on my and Dr. Konikow’s analysis, a summary of my response to RH is as follows:
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o Travel Time Estimates: RH estimates a 15-25-year range for PCE travel time between ABC
Cleaners and TT-26, but his calculations show a 14.9-19.7-year range.

e Retardation Factor: RH uses a retardation factor of 3.5, whereas the calibrated value for
the TT modelis 2.9, overestimating travel times by 20%.

e Horizontal Travel Distance: RH assumes horizontal travel distances of either 500 ftin
both the shallow and pumped aquifers or 800 ft in the shallow aquifer and 200 ft in the
pumped aquifer.

e Hydraulic Gradient Assumptions: RH incorrectly assumes consistent hydraulic gradients
in layer 2's confining unit at both distances from the pumping well.

e Cone of Depression: In the pumped aquifer, a cone of depression forms with the lowest
heads near the well and higher heads farther away.

e Shallow Aquifer Heads: Heads remain relatively unchanged in the shallow aquifer,
affecting horizontal gradients.

e Gradient Variation: The hydraulic gradient near the well is three times greater than halfway
between the well and the contaminant-source.

o Gradient and Velocity: RH does not account for the steeper vertical gradient closer to the
pumped well or the higher velocity in layer 3 over a 200 ft travel distance.

o Travel Distance Plausibility: It's more likely that the travel distance in the shallow aquifer
exceeds 800 ft, with a shorter distance in the pumped aquifer, due to the concentration of
vertical downward transport and gradients near the pumping well.

o Downward Flux: RH’s calculations indicate that downward flux is only about 5% of the
horizontal flux in the shallow aquifer.

o Misguided Assumptions: RH’s estimates are based on an overly simplistic and unreliable
methodology.

4.9.4 Purpose of ATSDR Modeling

AS claims that the ATSDR models cannot be used for the purpose of estimating Plaintiffs’
exposures because that was not the stated purpose of the model (Spiliotopoulos 2024, p. 18). This
is a flawed rationale because the stated purpose of a model does not limit or determine the value
and use of the model and its results.

ATSDR is a Public Health Agency. Therefore, reports reflect (and state) the ATSDR policy that
analyses were not being conducted or extrapolated by ATSDR to individuals. This agency policy is
not an indication or determination as to the applicability of the model and historical
reconstruction results to individuals.

The methodology used by ATSDR was appropriate and reasonable to provide mean monthly
contaminant concentrations in finished water. These model results may be used by health
professionals for an epidemiology study and/or to estimate past exposures of residents on an “as
likely as not” or “more likely than not” basis. The methods used were rigorous and scientifically
sound. ATSDR appropriately told the public that “ATSDR’s exposure estimates cannot be used
alone to determine whether you, or your family, suffered any health effects as a result of past
exposure to TCE-contaminated drinking water at USMCB Camp Lejeune.” A determination of
health effects requires interpretation of the exposure and dose data by a health professional.
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5.0

Summary and Conclusions

| have provided detailed responses to eight topical areas addressed in DOJ’s Expert Reports
(Brigham 2024, Hennet 2024, Spiliotopoulos 2024). None of the opinions found in the DOJ Expert
Reports would substantively or even moderately change any of the conclusions from ATSDR’s
historical reconstruction and water-modeling analyses reported in Maslia et al. (2007, 2013, and
other supporting reports and documents), or the opinions in my October 2024 expert report. In
summary, in response to DOJ’s expert reports, | offer the following opinions and conclusions within
reasonable scientific certainty:

ATSDR calibrated its models using a four-stage, hierarchical calibration process. Results of
the model-calibration process indicated excellent model and observed data comparisons
in finished water at the WTPs, which resulted in geometric model biases of solely 1.5
(TTWTP) and 2.3 (HPWTP). This provides confidence that model behavior (i.e., results) for
all four calibration stages provide reasonable accuracy and concordance with system
behavior. Neither RH (2024) nor AS (2024) address the merits of the four-stage calibration
process in their reports.

AS (2024) repeatedly accuses ATSDR of making “arbitrary” assumptions and of not basing
parameter values on site-specific data. Neither accusation has merit. For example, AS
(2024) takes the position that adjusting a model parameter value (e.g., mass loading) to fit
water quality data, which are of course site-specific data, is an “arbitrary” decision. (For
example, AS Report, pages 78-79.) This is not true. Making such an adjustmentis an
accepted and best-practices part of the methodology of model calibration. As another
example, AS asserts (at page 84) that the use of a U.S. EPA study (USEPA 1986, 1987) of
12,444 leak incident reports to estimate the timing of UST releases at Hadnot Point is
“arbitrary and uncertain.” Again, this is not true. Reliance upon such a comprehensive
study is an accepted methodology; it is not “arbitrary.” In summary, ATSDR based
parameter values on the best data it had available, including site-specific and published
data. ATSDR also made appropriate adjustments to parameters to fit site-specific
conditions.

Itis precisely because there was limited data prior to 1980 that ATSDR applied the
historical reconstruction process, which included information gathering, data analyses,
and model simulation to reconstruct historical concentrations of finished water delivered
to the residents of Camp Lejeune. Models play an important role in providing insight and
information when data are missing, insufficient, or unavailable. Historical reconstruction
has been utilized since the 1930s, is a widely accepted analysis method, and has been
applied to other high-profile public sites (Konikow 1977, Konikow and Thompson 1984,
Rogers 1992, NRC, 1996). This method has also been reviewed extensively by Samhel et al.
(2010) and others.

Owing to the four-stage, hierarchical calibration process that ATSDR used in calibrating its
models, the presentations in Tarawa Terrace Chapter A (Maslia et al. 2007) and Chapter F
(Faye 2008) reports comparing computed and observed PCE concentrations at the TTWTP
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comprise a major part of TT model calibration. Such comparisons indicate that, regardless
of simulated concentrations at individual supply wells, the calibrated Tarawa Terrace
MT3DMS model delivered a reasonably accurate total PCE mass to the TTWTP during the
1980’s.

e ATSDR applied models that have been tested and verified, and that are available in the
public domain, as part of its historical reconstruction process for Camp Lejeune. These
models approximate the physics of groundwater flow and chemical transport and are not
“professional judgment.” Professional judgment and experience were used when selecting
values for model parameters, but those values were based on both field and literature
sources and were adjusted over reasonable ranges during calibration to best replicate the
observed data, which is the generally accepted methodology in the hydrogeology and
modeling fields.

o Selecting model parameters based on professional judgment is a normal, standard, and
accepted practice. Data are always limited, requiring professional judgment to determine
how to handle this paucity of data and how much weight to assign to the limited humber of
measurements. Groundwater modelers always wish for more data, but the reality is that
there is never enough data available to avoid relying on professional judgment.

Maslia Rebuttal Report January 14, 2025 Page 50
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 51 of 59



6.0 References

AH Environmental Consultants, 2004. ATSDR Support—Estimation of VOC Removal, Marine Corps
Base Camp Lejeune, North Carolina, Prepared for: Environmental Management Division,
Camp Lejeune, NC 28542-004, Contract No.: DACW56-03-R-1013, December 2004.

Alley, W.M., and Emery, P.A., 1986. Groundwater Model of the Blue River Basin, Nebraska-Twenty
Years Later. Journal of Hydrology, vol. 85, pp. 225-249.

Anderson, M.P., and Woessner, WW. 1992. The role of the post audit in model validation.
Advances in Water Resources, vol. 15, pp. 167-173.

ATSDR (Agency for Toxic Substances and Disease Registry), 1980. Codified under section 104(i) of
CERCLA, 42 U.S.C. 89604(i).

Bobba, A.G., Singh, V.P., and Bengtsson, L., 1995. Application of uncertainty analysis to
groundwater pollution modeling. Environmental Geology, 1995, v. 26, pp. 89-96.

Brigham, J.L., 2024. Expert Report of Jay L. Brigham, Ph.D., in the United States Eastern District of
North Carolina, No. 7:23-cv-897, Camp Lejeune Water Litigation, Morgan, Angel, Brigham, and
Associates, LLC, December 9, 2024.

CH2M HILL,, Inc., 2001. Hadnot Point Fuel FARM/Building 1101, Remediation Assessment Report,
Marine Corps Base Camp Lejeune, North Carolina; 2001. Contract No.: N62470-95-D-6007
(UST Management Web Portal File #670).

Clement, T.P., 2011. Complexities in Hindcasting Models - When should we Say Enough is Enough.
Groundwater, v. 49, no. 5, pp. 620-629.

Environmental Systems & Technologies, 1993. SpillCAD User and Technical Guide, ES&T Software,
LTD. Blacksburg, VA; ES&T; 1993.

Faye, R.E., 2008. Analyses of Groundwater Flow, Contaminant Fate and Transport, and Distribution
of Drinking Water at Tarawa Terrace and Vicinity, U.S. Marine Corps Base Camp Lejeune, North
Carolina: Historical Reconstruction and Present-Day Conditions—Chapter F: Simulation of the
Fate and Transport of Tetrachloroethylene (PCE). Atlanta, GA: Agency for Toxic Substances and
Disease Registry; 2008.

Faye, R.E., and Green, JW., Jr.,, 2007. Analyses of Groundwater Flow, Contaminant Fate and
Transport, and Distribution of Drinking Water at Tarawa Terrace and Vicinity, U.S. Marine Corps
Base Camp Lejeune, North Carolina: Historical Reconstruction and Present-Day Conditions—
Chapter E: Occurrence of Contaminants in Groundwater. Atlanta, GA: Agency for Toxic
Substances and Disease Registry; In press 2007.

Maslia Rebuttal Report January 14, 2025 Page 51
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 52 of 59



Faye, R.E., and Valenzuela, C., 2007. Analyses of Groundwater Flow, Contaminant Fate and
Transport, and Distribution of Drinking Water at Tarawa Terrace and Vicinity, U.S. Marine Corps
Base Camp Lejeune, North Carolina: Historical Reconstruction and Present-Day Conditions—
Chapter C: Simulation of Groundwater Flow. Atlanta, GA: Agency for Toxic Substances and
Disease Registry; 2007.

Faye, R.E.; Anderson, B.A.; Sudrez-Soto, R.J.; Sautner, J.B., 2010. Analyses and Historical
Reconstruction of Groundwater Flow, Contaminant Fate and Transport, and Distribution of
Drinking Water within the Service Areas of the Hadnot Point and Holcomb Boulevard Water
Treatment Plants and Vicinities, U.S. Marine Corps Base Camp Lejeune, North Carolina—
Chapter C: Occurrence of Selected Contaminants in Groundwater at Installation Restoration
Program Sites; Agency for Toxic Substances and Disease Registry: Atlanta, GA, USA, October
2010.

Hennet, J.-C., 2024. Expert Report of Remy J.-C. Hennet, in the United States Eastern District of
North Carolina, No. 7:23-cv-897, Camp Lejeune Water Litigation, S. S. Papadopulos &
Associates, December 9, 2024.

Hill, M.C., and Tiedeman, C.R., 2007. Effective Groundwater Model Calibration; John Wiley & Sons,
Inc.: Hoboken, NJ, USA, 2007.

Hoffman, F., 1995. Retardation of Volatile Organic Compounds in Ground Water in Low
Organic Carbon Sediments: Interim Report. Lawrence Livermore National Laboratory, U.S.
Department of Energy, 1995 April, Report No.: UCRL-ID-1204711995.

Jang, W., and Aral, M.M., 2008. Analyses of Groundwater Flow, Contaminant Fate and
Transport, and Distribution of Drinking Water at Tarawa Terrace and Vicinity, U.S. Marine
Corps Base Camp Lejeune, North Carolina: Historical Reconstruction and Present-Day
Conditions—Chapter G: Simulation of Three-Dimensional Multispecies, Multiphase Mass
Transport of Tetrachloroethylene (PCE) and Associated Degradation By-Products. Atlanta,
GA: Agency for Toxic Substances and Disease Registry; 2008.

Jang W., Anderson B.A., Sudrez-Soto R.J., Aral M.M., and Maslia M.L., 2013. Source
Characterization and Simulation of the Migration of Light Nonaqueous Phase Liquids
(LNAPLs) in the Vicinity of the Hadnot Point Industrial Area—Supplement 7. In: Analyses
and Historical Reconstruction of Groundwater Flow, Contaminant Fate and Transport, and
Distribution of Drinking Water Within the Service Areas of the Hadnot Point and Holcomb
Boulevard Water Treatment Plants and Vicinities, U.S. Marine Corps Base Camp Lejeune,
North Carolina—Chapter A: Summary and Findings. Atlanta, GA: Agency for Toxic
Substances and Disease Registry; 2013.

Jones, N.L. and Davis, R.J., 2024. Tarawa Terrace Flow and Transport Model Post-Audit, Integral
Consulting, Inc., October 25, 2024.

Jones, N.L. and Davis, R.J., 2025. Expert Rebuttal Report of N. L. Jones, Ph.D., and R. J. Davis,
Camp Lejeune Water Litigation, January 14, 2025.

Maslia Rebuttal Report January 14, 2025 Page 52
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 53 of 59



Konikow, L.F., 1986. Predictive Accuracy of a Ground-Water Model — Lessons from a Postaudit.
Ground Water, vol. 24, no. 2, pp. 173-184.

Konikow, L.F., 2025. Rebuttal to Reports of Dr. Alex Spiliotopoulos and Dr. Remy J.-C. Hennet.
Camp Lejeune Water Litigation, January 13, 2025.

Konikow, L.F., and Thompson, D.W., 1984, Groundwater contamination and aquifer reclamation at
the Rocky Mountain Arsenal, Colorado: in Groundwater Contamination, National Academy
Press, Washington, D.C., p. 93-103.

Kidmose, J., Troldborg, L., and Refsgaard, J.C., 2023. Post Audit of Groundwater Model Predictions
under Changing Conditions. Water, vol. 15, 22 p.

Maslia, M.L., and Aral, M.M., 2004. ACTS—Analytical Contaminant Transport Analysis System
(ACTS)—Multimedia Environmental Fate and Transport. ASCE Practice Periodical of Hazardous,
Toxic, and Radioactive Waste Management, 2004, v. 8, no. 3, pp.181-198.

Maslia, M.L., editor, 2005. Expert Peer Review Panel Evaluating ATSDR’s Water-Modeling Activities
in Support of the Current Study of Childhood Birth Defects and Cancer at U.S. Marine Corps
Base Camp Lejeune, North Carolina: Atlanta, GA: Agency for Toxic Substances and Disease
Registry; 2005.

Maslia, M.L., Sautner J.B., Faye R.E., Suarez-Soto R.J., Aral M.M., Grayman W.M., Jang W., Wang J.,
Bove F.J., Ruckart P.Z., Valenzuela C., Green JW. Jr., and Krueger A.L., 2007. Analyses of
Groundwater Flow, Contaminant Fate and Transport, and Distribution of Drinking Water at
Tarawa Terrace and Vicinity, U.S. Marine Corps Base Camp Lejeune, North Carolina: Historical
Reconstruction and Present-Day Conditions—Chapter A: Summary of Findings. Atlanta, GA:
Agency for Toxic Substances and Disease Registry; July 2007.

Maslia, M.L., editor, 2009. Expert Panel Assessing Methods and Analyses for Historical
Reconstruction of Groundwater Resources and Distribution of Drinking Water at Hadnot Point,
Holcomb Boulevard, and Vicinity, U.S. Marine Corps Base Camp Lejeune, North Carolina, April
29-30, 2009; Prepared by Eastern Research Group, Inc., Atlanta, GA; Prepared for Agency for
Toxic Substances and Disease Registry (ATSDR), Atlanta, GA, 149 p.

Maslia, M.L., Suarez-Soto, R.J., Wang J., Aral M.M., Faye, R.E., Sautner J.B., Valenzuela C., and
Grayman, W.M., 2009. Analyses of Groundwater Flow, Contaminant Fate and Transport, and
Distribution of Drinking Water at Tarawa Terrace and Vicinity, U.S. Marine Corps Base Camp
Lejeune, North Carolina: Historical Reconstruction and Present-Day Conditions—Chapter I:
Parameter Sensitivity, Uncertainty, and Variability Associated with Model Simulations of
Groundwater Flow, Contaminant Fate and Transport, and Distribution of Drinking Water. Atlanta,
GA: Agency for Toxic Substances and Disease Registry; February 2009.

Maslia, M.L., Aral, M.M., Faye, R.E., Grayman, W.M., Suarez-Soto, R.J., Anderson, B.A., Bove, F.J.,
Ruckart, P.Z., and Moore, S.M. 2012. Comment on: “Complexities in Hindcasting Models—
When Should We Say Enough Is Enough,” by T. Prabhakar Clement, v. 49, no. 5, 620-629: Ground
Water, v. 50, no. 1, 10-16.

Maslia Rebuttal Report January 14, 2025 Page 53
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 54 of 59



Maslia, M.L., Suarez-Soto R.J., Sautner J.B., Anderson, B.A., Jones, L.E., Faye, R.E., Aral, M.M, Guan,
J., Telci, L.T., Grayman, W.M., Bove, F.J., Ruckart, P.Z., and Moore, S.M., 2013. Analyses and
Historical Reconstruction of Groundwater Flow, Contaminant Fate and Transport, and
Distribution of Drinking Water Within the Service Areas of the Hadnot Point and Holcomb
Boulevard Water Treatment Plants and Vicinities, U.S. Marine Corps Base Camp Lejeune, North
Carolina—Chapter A: Summary and Findings. Atlanta, GA: Agency for Toxic Substances and
Disease Registry; February 2013.

Maslia, M.L., 2024. Expert Report of Morris L. Maslia, P.E., D.WRE, DEE, Fellow EWRI. Camp Lejeune
Water Litigation, October 25, 2024.

Melts, V.J., 2001. Deposition, in the General Court of Justice, Superior Court Division; April 12, 2001.
Report No.: 01-CVS-566.

NRC (National Research Council), 1996. The Waste Isolation Pilot Plant--A Potential Solution for
the Disposal of Transuranic Waste. National Academy Press, Washington, D.C., 169 p.

Person, M., and Konikow, L.F., 1986. Recalibration and Predictive Reliability of a Solute-Transport
Model of an Irrigated Stream-Aquifer System. Journal of Hydrology, vol. 87, pp. 145-165.

Rogers, L. 1992. History matching to determine the retardation of PCE in ground
water. Groundwater, vol. 30, no. 1,p. 50-60.

Roy F. Weston, Inc., 1992. Remedial Investigation Report, ABC One-Hour Cleaners, Jacksonville,
North Carolina: Roy F. Weston, Inc.; 1992.

Roy F. Weston, Inc.,1994. Remedial Investigation, ABC One-Hour Cleaners, Operable Unit 2,
Jacksonville, North Carolina: Roy F. Weston, Inc.; 1994.

Samhel, J.; Devlin, D.; Paustenbach, D.; Hollins, D.; Gaffney, S., 2010. The Role of Exposure
Reconstruction in Occupational Human Health Risk Assessment: Current Methods and a
Recommended Framework. Critical Reviews in Toxicology. 2010, 40, 799-843.

Sabatini, D.R., 2025. Expert Rebuttal Report of David Sabatini, Ph.D., PE, BCEE,. Camp Lejeune
Water Litigation, January 14, 2025.

Sautner JB, Maslia ML, Valenzuela C, Grayman WM, Aral MM, and Green JW Jr., 2005. Field Testing
of Water-Distribution Systems at the U.S. Marine Corps Base Camp Lejeune, North Carolina, in
Support of an Epidemiologic Study. Proceedings: World Environmental and Water Resources
Congress; 2005 May 15-19, Anchorage, AK.

Sautner, J.B., Anderson, B.A., Suarez-Soto, R.J., and Maslia, M.L., 2013. Descriptions and
Characterizations of Data Pertinent to Water-Supply Well Capacities, Histories, and
Operations—Supplement 1. In: Maslia ML, Suarez-Soto RJ, Sautner JB, Anderson BA, Jones
LE, Faye RE, Aral MM, Guan J, Jang W, Telci IT, Grayman WM, Bove FJ, Ruckart PZ, and Moore
SM. Analyses and Historical Reconstruction of Groundwater Flow, Contaminant Fate and
Transport, and Distribution of Drinking Water Within the Service Areas of the Hadnot Point and
Holcomb Boulevard Water Treatment Plants and Vicinities, U.S. Marine Corps Base Camp
Lejeune, North Carolina—Chapter A: Summary and Findings. Atlanta, GA: Agency for Toxic
Substances and Disease Registry; 2013.

Maslia Rebuttal Report January 14, 2025 Page 54
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 55 of 59



Spiliotopoulos, A., 2024. Expert Report of Alexandros Spiliotopoulos, Ph.D., in the United States
Eastern District of North Carolina, No. 7:23-cv-897, Camp Lejeune Water Litigation, S. S.
Papadopulos & Associates, December 9, 2024.

Wilcox, D.A, Thompson, T.A., Booth, R.K., and Nicholas, J.R., 2007. Lake-level variability and water
availability in the Great Lakes: U.S. Geological Survey Circular 1311, 25 p.

Tung, Y-K., and Yen, B-C., 2005. Hydrosystems Engineering Uncertainty Analysis, McGraw-Hill, 273
p.

USEPA (U.S. Environmental Protection Agency), 1986. Underground Motor Fuel Storage Tanks: A
National Survey. Washington, DC: U.S. Environmental Protection Agency; 1986. Report No.:
EPA-560/5-86-013.

USEPA , 1988. Superfund Exposure Assessment Manual. Washington, DC: U.S. Environmental
Protection Agency, April1988. Report No. EPA/540/1-88/001.

USEPA, 1987. Causes of Release From UST Systems. Washington, DC: U.S. Environmental
Protection Agency; 1987. Report No.: EPA 510-R-92-702.

USEPA, 1999. Understanding Variation in Partition Coefficient, Ky, Values, Volume II. Washington,
DC: Unites States Environmental Protection Agency, 1999 August. Report No.: EPA 402-R-99-
004B.

Zheng C., 2010. MT3DMS v5.3 Supplemental User’s Guide. Technical Report to the U.S. Army
Engineer Research and Development Center. Tuscaloosa, AL: Department of Geological
Sciences, University of Alabama; 2010.

Zheng C., and Bennet, G.D., 2002. Applied Contaminant Transport Modeling, Second Edition. John
Wiley and Sons, Inc., New York, 621 p.

Zheng C., and Wang P.P., 1999. MT3DMS: A Modular Three-Dimensional Multi-Species Model for
Simulation of Advection, Dispersion, and Chemical Reactions of Contaminants in
Groundwater Systems: Documentation and User’s Guide. Vicksburg, MS: U.S. Army Engineer
Research and Development Center; 1999. Report No.: SERDP-99.

Maslia Rebuttal Report January 14, 2025 Page 55
Case 7:23-cv-00897-RJ  Document 369-2  Filed 04/29/25 Page 56 of 59



Appendix A — Volatilization Issues: Excerpts From the ATSDR Expert
Panel Meetings of March 28, 2005 and April 30, 2009
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2005-03-28 Panel Meeting Transcript at 55:2-57:14

Panel members Thomas Walski and Peter Pommerenk (AH Environmental consultant) respond to a
question from Dr. James Uber to Morris Maslia about whether there are any potential chemical
biological processes taking place in the distribution system.

Dr. Thomas Walksi, 55:2-56:1: “To give you a little answer to your question, Jim, on the processes,
most of the things that happen to the VOCs in pipes don't really -- | mean, there's not much that can
happen to them. | mean, in pipes, the only place where you could have much of a process affecting
them is usually in tanks where you have a free water surface and they can volatize. But when Ben and
| did the work in Phoenix/Scottsdale, we looked at that, then went back to Henry's Law and looked at
stuff like that. And we did -- you know, since you don't really -- it's hard to measure these kind of
things, and there's not a lot of literature on Henry's Law in a perfectly still tank. Usually, if it's for
stripping towers and stuff like that, you have a lot of literature data.

But going back and trying to reconstruct this, we estimated 97 percent of what went into a tank came
out. Very little is really lost through the surface, and that's about the only process that you lose VOCs
is through the surface of the tank. So basically, assuming that it's -- what goes in the system goes to
the tap is probably, you know, a reasonable assumption if there's not processes occurring. At least,
we couldn't figure out any processes that would knock down the concentration significantly.”

Dr. Pommerenk, 56:2-57:14: “Yeah. | have some supporting information on that. Because that
question was asked by Camp Lejeune to us as their consultants, we looked into literature and tried to
come up with a rough estimate of would there be any removal within the treatment plant. And since,
you know, we had to review all of the drawings of the existing plants, we knew the surface areas that
are available. We made certain assumptions: You know, is the water quiescent in that tank, or, you
know, is there any agitation anywhere?

In all the tanks that we looked in -- and some of the tanks are newer. There's more surface area
available today than there used to be early in the seventies. But removal due to volatilization was
negligible. | mean, it was less than a tenth of percent. The only location where there would be some
removal was in the spiractors that were operated in all these Hadnot Point, Holcomb Boulevard, and
Tarawa Terrace plants. And even there, there was a certain uncertainty, depending on they had
conditions downstream you would get some agitation at the effluent pipe. So although we said it's
probably negligible, and | agree with Tom's number here. At 90 percent, what's going in is coming out
on the other end.”

2009-04-30 Panel Meeting Transcript

Dr. Pommerenk, 178:18-181:19: “ . . .there’s a big five treatment plant in between, between the
groundwater collection system and the distribution system.

It consists -- and correct me if I’'m wrong -- of a [ground storage —ed.] tank. | don’t remember what the
size is, but it’s probably a million gallon or larger. The Hadnot Point plant has a pump station that
pumps water from that water collection tank into what are called catalytic softening units or
[spiractor —ed.] cones to which [lime —ed.] is injected to facilitate softening and it overflows into a
central pipe.

It goes from there through a rectangular basin that used to be a re-carbonation base, and I’ll get back
to that. And from there into gravity filters and you know after chlorination and fluorination into a
finished water clear well.
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Obviously, in this facility there’s several quiescent or not so quiescent surfaces from which volatile —
ed.] organic compounds can escape. And that kind of depends on the physical properties of these
compounds, PCE more so than TCE and so on. We made an estimate a few years ago, a rough
estimate, that probably PCE and TCE, we didn’t look at BTEX, removal would be incidental, minor,
probably. The tanks are covered so there’s no way effluents could stir up things.

However, what was not looked at that was, because of lack of information is the re- carbonation
basin. The re-carbonation basin serves to, it’s typically a small, flow-though basin to which you inject
carbon dioxide that is generated from a propane generator or from gas bottles. And carbon dioxide is
an [acid —ed.] in water and [decreases —ed.] the pH which has been pretty high prior to, because of
lime addition.

So that’s how this whole softening process works. You bring the pH up you’re still going to have
calcium carbonate. Bring the pH back down within the allowable limits. So as far as | know, and as far
as | canrecall, I’ve never seen this basin in operation. It was just water flowing through. However, it
was put in for a purpose originally some time in the ‘40s, and nobody can tell me exactly if it ever has
been operated and how long it has been operated. Because if it has been operated, it could have
[caused —ed.] substantial removal of PCE and TCE. It would have been in the 90 percent removal.

And it kind of depends on the gas flow rates. It kind of depends on the turbulence that got generated.
So there’s a variety of factors that would have presented. But it could have affected removal of these
compounds in the plant. And again, we just looked at PCE and TCE as from volatilization from the
basins that are there, not [re-carbonation —ed.] because we didn’t have any additional information.

But it might be worth looking into BTEX volatilization from the basins, you know, whether that as a
source is uncertainty again. And I’m not trying to get exact numbers or anything, but it’s another
source of uncertainty for the exposure calculations for what could potentially be the removal of these
compounds from the plant, A. And B, finding out whether this has ever been online, this re-
carbonization basin
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1 PROCEEDTINGS

2 8:38 a.m.

3 MR. MASLIA: Good morning. Welcome, everybody, to

4 our expert panel meeting. We're going to wait a few

5 minutes for some other people to arrive that are part of

6 the program this morning. But in the meantime, I thought
7 I would go through some housekeeping rules, if that's okay
8 with everybody. And just to our panel members and

9 everybody else that had to fly in, either yesterday or

10 this morning, through the weather, thank you for making

11 the effort. We appreciate 1it.

12 And -- so real briefly, for those not familiar with
13 ATSDR campus, we're right over here. And there's a

14 cafeteria here and down here as well is the restaurant in
15 the Century Center hotel plus some other restaurants

16 around. And so, on campus, there's two cafeterias and the
17 restaurant. There will be two buses for lunch from the

18 hotel. We've made arrangements to eat at the restaurant
19 or the dining area at the Century Center hotel.
20 And I'm going to ask for those other guests, the
21 nonpanelists, to allow the panelists to take the first bus
22 -- 1t holds 12 -- so they can get to the business of
23 eating and getting back. And then there's a second bus
24 that will take anyone else to that, or you're free to go
25 any place off-campus. There's a variety of foods and
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1 other establishments.

2 Located on the first floor behind the guard station

3 through the metal detector that you passed through are

4 restrooms and candy machines and Coke machines, 1f the

5 bottled water or the candy that Ann brought will not

6 suffice.

7 Messages will be at a board near the registration

8 desk, 1f you need someone to -- if you've got messages.

9 And there's also a telephone out in the outer alcove for
10 you to use. And any copying, faxing, or other needs, Ann
11 Walker, who's staying by the door right there, and Joann
12 -- I don't see Joann. She's out in the hallway -- Joann
13 Flesner have been very gracious to stand by at a moment's
14 notice and at the panel's needs to do anything you need.
15 And you are being recorded, audiotaped. So we ask
16 you Lo speak into the microphones, primarily for the
17 purpose so ATSDR can have a transcript and a report of
18 your comments so we can deal with them directly after the
19 meeting. There will be a report published of this
20 meeting; not the transcript, but a summary report that
21 will be available to everybody. 2And we're asking you to
22 silence your cell phones. If you can, just turn them off,
23 which would be our preference. If you have it on vibrate
24 and you're at a microphone, everyone will hear the
25 vibration go off. And for those in the audience, the
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1 microphones and the court reporter can pick up your side

2 conversation, even though you're not on mike. So I'll

3 just remind you of that, that it will be picked up.

4 And with that, that's -- any other guestions or

5 housekeeping issues? If not, Dr. Sinks, are you prepared?
6 It's my pleasure to introduce Dr. Tom Sinks, who is our

7 director of science and acting administrator for ATSDR.

8 DR. SINKS: Thanks, Morris. Well, good morning to

9 all of you. 1It's a pleasure to be here. As Morris

10 indicated, I'm the acting director for both ATSDR and the
11 National Center for Environmental Health, a title I've

12 been -- I've had for all of three weeks. And as actings
13 go, that may be a record. Who knows? It could be two

14 more days; 1t could be two more months. But it's actually
15 -- it's been thrilling, embarrassing, exciting. It's been
16 -- it's been a good ride so far in three weeks.

17 This is a -- this is a great opportunity for us to, I
18 think, do what ATSDR wants to be doing in these very

19 complex sites that we deal with. And the three things, I
20 think, we really want to accomplish here is to make sure
21 that we challenge ourselves to do the best science that we
22 can in what, in this particular example, is a very
23 complex, difficult study that we're trying to conduct.
24 And in this case, it's the modeling of drinking water
25 supplied to people who were living at Camp Lejeune many,
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1 many years ago and trying to recreate exposure scenarios,
2 which have occurred pretty far in the past; to do it in a
3 scientifically credible way; and make it as valid as we

4 can. And reconstructing these types of scenarios are

5 quite difficult, and we do need help in trying to do that.
6 So the first thing is the best science. The second

7 thing is trying to do this in a fairly transparent

8 process, to be open to criticism, constructive comments,

9 to let people know what it is that we are trying to

10 accomplish, and to give them that idea upfront so that

11 when we arrive at our conclusions, people have a good

12 understanding of what we were doing and how we were trying
13 to do it. And this panel is helping to play a role for us
14 and when -- to challenge ourselves to the best job that we
15 can.

16 The panel members here are nationally and

17 internationally recognized experts in the areas of

18 groundwater hydraulics, fate and transport analyses,

19 water-distribution systems, numerical-modeling techniques.
20 And we're delighted to have you-all here.
21 Again, our objectives are to secure from the panel
22 members, who are not ATSDR employees but are people from
23 outside of ATSDR, your critigques and your approaches and
24 your recommendations for what we're about to do. This
25 information will be made public.
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1 Morris, will we put it on the Web site? 1Is that --

2 will the report be on the Web site?

3 MR. MASLIA: TIt's our intent to.

4 DR. SINKS: Okay. So 1t will also be open to the

5 public just beyond this meeting. And I presume we'll put
6 a response to the recommendations on there as well, how

7 we're going to handle that.

8 My next challenge is to introduce Dr. Barry Johnson.
9 Barry is sitting at the head of the table. He loocks

10 younger every time I see him. I think it's because he

11 doesn't have to be the assistant administrator of ATSDR,
12 and I think a great weight has probably come off of his

13 shoulders. He's smiling. It's the first time I've seen
14 him smiling in years. I tend to be chasing Barry around.
15 Barry -- I've known of Barry since 1985 when I became
16 an EIS officer assigned to NIOSH. As soon as I arrived to
17 NIOSH, Barry took off. He left NIOSH, and he went to

18 ATSDR where he effectively really became the first

19 assistant administrator of ATSDR, pulling it away from
20 CDC, creating a separate agency and really building it to
21 what it is today. Barry retired in 1986 -- no. That's
22 the wrong date; 1999.
23 DR. JOHNSON: It depends on how you interpret
24 retirement (laughter).
25 DR. SINKS: Barrv left ATSDR in --
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1 DR. JOHNSON: 1999.

2 DR. SINKS: -- 1999 and has joined the Rollins School
3 of Public Health over on Clifton Road as an adjunct

4 professor there. He's currently working on a lot of

5 editorial boards. He's writing books. He has one in

6 publication right now, and it's his job to give you-all a
7 charge for this conference and to lead this throughout the
8 next couple of days. I do plan to stop in from time to

9 time during the course of the next two days. I won't be
10 able to attend the entire meeting, but I wish you-all

11 success 1n a fairly difficult and complex situation.

12 So thanks a lot and, Barry, I think it's all yours.
13 DR. JOHNSON: Thank you, Dr. Sinks, for those kind

14 remarks and sage advice to the panel. We have a full

15 agenda ahead of us over the next two days, building upon
16 the direction that Dr. Sinks has provided to us. As you
17 all know, I'm sort of a last-second fill-in for someone

18 else, and I certainly look forward to trying to be as

19 helpful as I can.
20 When Mr. Maslia called me about a week ago and said
21 he needed a Chair, I listened. And I then reminded him of
22 my retired status, my membership as a senior citizen, and
23 so forth and so on. I said, "Morris, I'm willing to
24 consider this, but there are many personal sacrifices I
25 have to bring to your attention and -- for example,
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1 foregoing my morning, afternoon, and early evening naps;

2 my shawl; my warm cocoa; and, of course, the prune juice."
3 And he said, "Johnson, these sound more like excuses
4 than sacrifices." And with that unassailable logic, I

5 signed on. So I look forward to working with you over the
6 next couple of days. Perhaps, we can get it done in a

7 little bit less time.

8 The agency has asked me to present both a statement

9 from the Chair as well as the charge to the panel. I'm

10 assuming that you have the charge to the panel, but, I

11 will nonetheless go through it shortly. With regard to

12 the purpose and scope of this expert peer review panel, it
13 is to assess ATSDR's efforts to model groundwater and

14 water-distribution systems at the U.S. Marine Corps Base,
15 Camp Lejeune, North Carolina.

16 This work includes data-collection activities, field
17 investigations, and water-modeling activities that were

18 performed through -- from March through December 2004.

19 The panel 1s specifically charged with considering the
20 appropriateness of AT3DR's approach, methods, and time
21 requirements related to water-modeling activities. It 1is
22 important to understand that the water-modeling activities
23 are in the early stages of analysis; hence, the data and
24 interpretations are subject to modifications based in part
25 on information provided by members of this expert panel.

NANCY LEE & ASSOCIATES

Case 7:23-cv-00897-RJ  Document 369-3  Filed 04/29/25 Page 12 of 255

CLJA_WATERMODELING_01-0000018013



CONTAINS INFORMATION SUBJECT TO PROTECTIVE ORDER: DO NOT DISCLOSE TO UNAUTHORIZED PERSONS

12
1 ATSDR expresses a commitment to weigh questions from
2 the public and to respond to public comments and
3 suggestions in a timely fashion. However, in order for
4 this panel to complete its work, 1t must focus exclusively
5 on water-modeling issues. Therefore, the panel will
6 address questions and comments that pertain to the water-
7 modeling effort. All other questions and statements will
8 be referred to ATSDR staff for consideration and response.
9 In particular are -- the ATSDR contact for nonwater-
10 modeling questions is Dr. Frank Bove and -- who will
11 handle questions related in particular to the
12 epidemiological work, and Mr. Morris Maslia and associates
13 will handle the water modeling and other water-related
14 questions.
15 Any reactions from the panel? Tread on any toes?
16 You okay with that?
17 (No audible response)
18 DR. JOHNSON: I think the bottom-line message here is
19 that this is a meeting for the next two days that's going
20 to be focused on the water-modeling activities. I
21 understand there have been other meetings that have
22 focused on other things and so forth. Do you each have a
23 copy of the charge to the panel?
24 (No audible response)
25 DR. JOHNSON: I will read most of that for -- just to
NANCY LEE & ASSOCIATES
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1 be sure that it's in the record and it's put before the

2 public and would suggest that you follow along as I go

3 through this.

4 The Agency for Toxic Substances and Disease Registry,
5 ATSDR, 1is requesting the panel's opinion with respect to

6 the following questions. ATSDR is seeking a majority

7 opinion with opposing views. First, will ATSDR's approach
8 of using "50-foot cell sizes" for groundwater modeling and
9 all pipes, networks for water-distribution system models
10 provide sufficient detail required by the epidemiclogical
11 case control study? Should coarser, variable-spacing

12 groundwater-model grids or skeletonized-pipe networks for
13 water-distribution system models be considered in an

14 effort to reduce the length or duration of modeling

15 activities?

16 Two, 1s the ATSDR approach of simulating monthly

17 conditions using water-distribution system models sound,
18 or should ATSDR consider using a continuous simulation for
19 the historical period; i.e., 1968 through 19857 If
20 continuous simulation should be used, does this approach,
21 A, increase or decrease the work effort with respect to
22 modeling activities? B, increase or decrease the level of
23 uncertainty and variability of simulated results?
24 Three, based on information provided by ATSDR to the
25 panel, are there modifications or changes that ATSDR
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1 should consider making in its approach to modeling, A,

2 groundwater resources at Camp Lejeune; B, present day;

3 i.e., 2004, and historical reconstruction of water-

4 distribution systems serving Camp Lejeune? If, in the

5 panel's majority opinion, ATSDR should consider changes in
6 its approach, what specific changes does the panel

7 suggest?

8 And fourth, compared with other publicly documented

9 historical-reconstruction analyses, is the three-year

10 project schedule for completing all historical-

11 reconstruction modeling activities appropriate and

12 realistic for the amount of work and level of detail

13 required by the epi study? 1If, in the panel's majority

14 opinion, ATSDR should modify the project schedule, what

15 specific actions and activities does the panel suggest

16 ATSDR take to modify the project schedule?

17 That is the charge to the panel as developed by

18 ATSDR. Any guestions or reactions at this time to either
19 the statement or the charge to the panel? It is the
20 Chair's intent on Day 2 to go through each of these four
21 charges, beginning at the "working lunch" on Tuesday. And
22 at minimum, T anticipate providing your reactions, vyour
23 advice to the first two charges at the working lunch.
24 If we work in, perhaps, an exceptionally, efficiently
25 way, then we might try to go through Charges 3 and 4. But
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1 at least we'll do the first two charges tomorrow at lunch.
2 Charges 3 and 4, 1f they remalin unaddressed, will be

3 subject to our discussion at the 2:30 period.

4 The take-home message to the expert panel is that we
5 will provide answers to our -- the best of our ability to
6 each of these four charges. 1Is that okay with the panel?
7 (No audible response)

8 DR. JOHNSON: At this time, I'd like to ask each of

9 the panel members -- and as Dr. Sinks said, it's truly an
10 internationally distinguished panel, and we welcome you to
11 Atlanta. Sorry the weather wasn't a bit better, but it's
12 that time of the year, folks, in Atlanta; pop-up storms.
13 I'd 1like to ask each of you to introduce yourself,

14 vour affiliation, experiences related to this panel's

15 work. And I think I'll ask each of you, as you go through
16 your introductions, to give an initial but pithy, succinct
17 reaction to what you have read, the information that was
18 provided to you. I'm not asking you to pass Jjudgment at
19 this time. That's going to be the product of our
20 deliberations, your deliberations in particular, but just
21 an initial reaction to what you have received. Okay.
22 ILet's start to my right, if we could, with Dr.
23 Walski.
24 DR. WALSKI: Okay. My name is Tom Walski. I'm with
25 the Haestad Methods Group within Bentley Systems. 1've
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1 been doing water-distribution analysis work since the
2 seventies and have worked on systems ranging from
3 outhouses at rec areas to the New York City water-supply
4 system. I've done some reconstruction of water quality,
5 in one case with Ben Harding, who's showing up later on.
6 So I have some experience in doing this kind of
7 reconstructive work as well. And my initial pithy
8 reaction is: Gee, I wish I had the budget that these guys
9 had when I was doing my work.
10 DR. JOHNSON: Thank you. Dr. Singh.
11 DR. SINGH: Yes. My name is Vijay Singh. I am a
12 faculty member at Louisiana State University. I have been
13 involved for many, many years in hydrologic modeling, both
14 in surface water as well as groundwater modeling. I have
15 also been involved in this kind of analysis as well as
16 stochastic modeling, which has involved some
17 reconstruction work, more specifically in the area of
18 groundwater, particularly the area of surface water as
19 reconstruction codes.
20 My reaction, based on reading the reams of papers and
21 reports that we were supplied, is a very positive one. I
22 was much impressed with the level of effort and the
23 scientific rigor with which the work has been done.
24 DR. JOHNSON: Thank you. Please.
25 DR. POMMERENK: My name 1s Peter Pommerenk. I'm with
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1 AH Environmental Consultants. We specialize in water

2 resources, water treatment, water distribution. In such,
3 we are involved in water master planning and treatment

4 studies and treatability studies. We also do some water-
5 distribution system modeling, although we don't use

6 Haestad methods at this time.

7 My particular expertise for this panel is that AH

8 Environmental Consultants has been consulting with Camp

9 Lejeune for several years in the water resources and

10 treatment-distribution system arena. And we have also as
11 such supported the Marine Corps in their efforts to

12 collect data for this ATSDR study.

13 My initial reaction, when I got first involved in

14 this project -- as I said, this is a huge effort. And

15 what has been collected today is really impressive. Thank
16 you.

17 DR. JOHNSON: Thank you. Let's just continue.

18 DR. CLARK: My name's Robert Clark. I spent 41 years
19 with the federal government in the U.S. Public Health
20 Service in the U.3. EPA as a public health service officer
21 for 30 years. And during that time, I was director of the
22 drinking-water research division -- water-resources
23 research division for EPA for about 14 years and then for
24 three years as a senior scientist in the agency and then
25 retired in -- about three to four years ago. And since
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1 that time, I've been consulting and am an adjunct

2 professor at the university, which is keeping me busy as

3 well.

4 Very impressive. I had a chance to work with Morris
5 early on when he was working on the Toms River project.

6 They've come a long ways; very impressive technical

7 effort. I think the guestions are even more challenging

8 in terms of how can you extend this now to exposure

9 epidemiology.

10 DR. DOUGHERTY: My name is Dave Dougherty. I'm from
11 Subterranean Research in Massachusetts. I spent 15 years
12 as a faculty member in civil and environmental engineering
13 in California and Vermont. My background started in

14 groundwater and moved to modeling and moved to

15 optimization and more -- slightly more on the IT side now.
16 I think the things that I bring to this particular

17 table are the integration of groundwater modeling and

18 optimization kind of activities, experience with a lot of
19 models in the past, and the most interesting connection is
20 when Roger Page and I, in 1985, I think, built the first
21 3-D model for Toms River; so just trying to connect the
22 loop.
23 My reaction is there's been a lot of -- there's been
24 a lot of good work here. It is in many ways, 1nh many
25 ways, very far advanced 1in particular narrow areas for the
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1 project. As a whole, I think we have a lot of

2 opportunities to make contributions to the directions that
3 need adjustment, and I'm looking forward to it.

4 DR. JOHNSON: Thank you.

5 DR. UBER: My name 1is Jim Uber. I'm an assocliate

6 professor at the University of Cincinnati in the

7 department of civil and environmental engineering. I'm an
8 environmental engineer. My research area is water-

9 distribution systems analysis. 1I've been working in that
10 area for about 15 years and have, kind of like David,

11 focused to some degree on optimization studies and

12 calibration techniques for models, particularly on water-
13 qgquality models for water-distribution systems and as well
14 as doing some fieldwork and tracer tests.

15 And my initial reaction is that I thought that the

16 data that was provided was very comprehensive and in

17 particular on the water-distribution systems' side. The
18 -—- for example, the fieldwork is certainly very much state
19 of the art in that area, and I think a central question
20 for me is exactly how that fieldwork and those data link
21 back to the needs of the epidemiological study and how
22 they connect up in a logical way with the historic data
23 that is or is not available for what happened some years
24 ago.
25 DR. JOHNSON: Thank you.
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1 DR. KONIKOW: My name is Lenny Konikow. I'm a

2 research hydrologist with the U.S. Geological Survey.

3 I've worked for them for over 30 years; to a large extent,
4 working on the development and application of solute-

5 Lransport models, contaminant transport models for

6 groundwater systems. One of the first applications I was
7 involved in was reconstructing the history of groundwater
8 contamination at the Rocky Mountain Arsenal in Colorado,

9 which was kind of the forerunner of the whole installation
10 and restoration program in the Department of Defense.

11 One of my concerns, reading through all the

12 documentations and thinking about this, is the lack of

13 historical data from the fifties, sixties, on into the

14 seventies. And I see that as presenting a very difficult
15 hurdle to overcome in trying to develop the quantitative
16 models. There's going to be invariably a lot of

17 uncertainty associated with the results of the very

18 gquantitative models.

19 And as Jim said, I'm also a little concerned that I
20 don't have a firm feeling yet -- and I hope I get it today
21 -- for what -- how the models will be put to use. What is
22 needed by the epidemiological studies to come out of the
23 models? And for us to evaluate the models and the
24 approach to modeling, I think we need a clearer -- or at
25 least I need a clearer understanding of how the models are
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1 going to be used in terms of the epidemiological studies.
2 DR. JOHNSON: Thank you. We have two other panelists
3 who will be arriving a little bit later: Mr. Harding and

4 Dr. LaBolle. Did I pronounce that correctly? We look

5 forward to their joining us. Any questions across the

6 table to each other?

7 (No audible response)

8 DR. JOHNSON: My hope is that this is truly an

9 interactive panel, and I encourage dialogue, questions

10 back and forth across the table amongst the panelists.

11 And to the extent that I can help clarify, I will try to
12 do that. But this is your panel, and this is your

13 opportunity, as we've already heard, to have some concerns
14 and some really important guestions placed on the table

15 already. So keep that up.

16 I think, at this time, there's going to be an

17 introduction of the epi team and the water-modeling teams,
18 Dr. Bove, and Mr. Maslia.

19 DR. RUCKART: Good morning. I'm not Dr. Bove, by the
20 way. I'm going to be discussing a summary of ATSDR
21 activities at Camp Lejeune and hopefully answering your
22 question of how the water-modeling component will fit in
23 with epi study.
24 DR. JOHNSON: Would you introduce yourself, please.
25 DR. RUCKART: Yep; next slide.
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1 DR. JOHNSON: We'd love to know who you are.

2 DR. RUCKART: My name's right there. I'm Perri

3 Ruckart. 1I'm the principal investigator of the epi study,
4 and my other team members include Dr. Frank Bove, Miss

5 Shannon Rossiter, and Dr. Morris Maslia, who I believe

6 everyone knows.

7 Next slide, please.

8 The base began operations at Camp Lejeune in the

9 1940s. Currently, there's a population of about 150,000
10 living or working on the base, including active military
11 personnel, their dependents, retired population, and

12 civilian employees. Almost two-thirds of the active

13 military personnel and their dependents are under age 25.
14 Next slide.

15 Because this i1s a military base, there has been

16 considerable in-and-out migration. It is estimated that
17 about one-third of the mothers receiving prenatal care at
18 the base hospital during the 1970s and '80s were

19 transferred off base before delivery, and the average
20 duration in base-family housing is two years. There are
21 15 different base-housing areas. And there are three
22 water-distribution systems serving the base-family housing
23 area: Hadnot Point, Tarawa Terrace, and Holcomb Boulevard.
24 And the dates they were constructed are shown here on this
25 slide.
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1 Underground storage tanks were installed during the

2 1940s and '50s, which contaminated the Hadnot Point wells,
3 primarily, with TCE. And ABC One-Hour Cleaners began

4 operations on the base in 1954, and the cleaners were near
5 the supply wells for Tarawa Terrace, and that water system
6 was primarily contaminated with PCE.

7 ATSDR published a public health assessment for Camp

8 Lejeune in 1997. Because of the limited information in

9 the scientific literature on how chlorinated solvents in
10 drinking water might affect a fetus or a child, the public
11 health assessment recommended that we conduct an

12 epidemiologic study to evaluate whether maternal exposure
13 was associlated with the higher risk of having an adverse
14 birth outcome or whether maternal or infant exposure was
15 associated with a childhood cancer.

16 As a first step in following up the public health

17 assessment recommendation, ATSDR published a study in 1998
18 which evaluated potential maternal exposure to drinking-
19 water contaminants on base and preterm birth, small for
20 gestational age, and mean birth-weight deficit. Only
21 available databases were used, such as electronic birth
22 certificates, which were available beginning in 1968, and
23 base family-housing records.
24 There was insufficient data available for the 1998
25 study to evaluate fetal deaths. The study did find an
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1 elevated risk for SGA, small for gestational age, only

2 among male infants exposed to Hadnot Point water, which

3 was primarily contaminated with TCE. And the study also

4 found an elevated risk for SGA among infants born to

5 mothers who were greater than 35 years of age and mothers
6 with two or more prior fetal losses who were exposed to

7 Tarawa Terrace water, which is primarily contaminated with
8 PCE.

9 Because the 1998 study could not evaluate birth

10 defects or childhood cancers, the current study will look
11 at these outcomes, using a case control approach. It is a
12 multistep process, and the first step involved a review of
13 the scientific literature to identify specific birth

14 defects and childhood cancers that were associated with

15 drinking water contaminated with VOCs.

16 Next slide, please.

17 And this slide shows the outcome selected for further
18 study based mainly on evidence from the epi studies of

19 VOC-contaminated drinking water.
20 The second step in this process was to conduct a
21 telephone survey to identify the potential cases of the
22 selected birth defects and childhood cancers occurring to
23 mothers who were pregnant at any time during their
24 pregnancy and living at Camp Lejeune during 1968 to 1985.
25 And the survey needed to address the questions shown here.
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1 Can you go back for a second. Okay.

2 And as part of the telephone survey, ATSDR surveyed

3 parents of 12,598 children. This is an overall

4 participation rate of approximately 74 to 80 percent. And

5 the survey ldentified sufficient numbers of neural tube

6 defects, oral clefts, and childhood cancers. 106 cases

7 were reported, including 35 neural tube defects, 42 oral

8 cleft defects, and 29 childhood cancers. And the

9 childhood cancers include leukemia and non-Hodgkin's

10 lymphoma.

11 Next slide, please.

12 The third step is to verify the diagnoses of the

13 reported cases. To date, 24 reported cases have been

14 confirmed as not having the condition of interest or being
15 ineligible or refused. That leaves us with 82 children

16 with pending or confirmed conditions. And by pending, I
17 mean we are still looking for evidence to verify they have
18 their condition. That includes, for the neural tube

19 defects, 15 confirmed as having that condition. Thirteen
20 are still pending. For the oral clefts, 20 confirmed as
21 having that condition and 16 still pending. And for the
22 childhood cancers, 14 confirmed as having that condition
23 and four still pending.
24 The study will include 818 controls, who were sampled
25 from the original survey population. This is a ratio of
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1 about ten controls to cases. Interviews will begin in the
2 spring and continue through the summer of this year. And
3 they will be administered to parents of the cases and

4 controls to obtain information on maternal water-

5 consumption habits, residential history, and parental risk
6 factors. We anticipate a 90 percent participation rate

7 based on previous contact with this population and the

8 interest that they've shown in our work.

9 An important part of the current epi study is the

10 water-modeling component. There's a lack of historical

11 contaminant-specific data at Camp Lejeune. To provide a
12 gquantitative estimate of exposure, a historical-

13 reconstruction approach is needed, consisting of modeling
14 the groundwater flow and present-day distribution systems
15 at Camp Lejeune and extrapolating backwards in time. The
16 water-modeling component needs to address the following

17 guestions shown on this slide.

18 Next slide. ©Oh, go back. Can you go back, please.
19 DR. KONIKOW: Do you define "exposure" as just being
20 the presence or absence of a contaminant, or are you
21 interested in knowing the concentration of the
22 contaminant?
23 DR. RUCKART: We would like to know the
24 concentration, and our hope would be to group them into
25 some kind of high, medium, low exposure. But it's going
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1 to be dependent on what is available. That's our ultimate
2 goal.

3 And the goals of the water-modeling component are to
4 determine when the contamination arrived at the wells and
5 the spatial and temporal distribution of the contaminants
6 by housing location. And I'd like to conclude with the

7 study time line.

8 Are there any questions? We'll be here throughout

9 the panel if things should come up.

10 DR. JOHNSON: Could you go back, please, to the

11 couple of slides previous; one more; stop. Thank you.

12 No; the one that says "Current ATSDR Epi Study; that one;
13 try again; stop. Thank you.

14 My question, I guess, 1s to Mr. Maslia. Are these

15 questions to be addressed in the water-modeling component
16 part of what has been put before this panel? Or are these
17 guestions that are, maybe, new?

18 MR. MASLIA: Part of the -- some of the questions are
19 to be addressed by this panel. We've -- you want me to
20 speak into the microphone, I guess. Let me just come over
21 here and sit down.
22 Some of the questions have been put forth in the
23 discussion, for example, at Tarawa Terrace where the
24 source 1s located, the strength of the contaminant source.
25 Others, for example, like at the Hadnot Point, we
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1 obviously have not addressed that issue at this point in

2 time. And that's an issue for us to discuss and to

3 address, both with information that we may present or

4 elucidate to the panel now in some of the complexities at
5 Hadnot Point, as opposed Lo Tarawa Terrace.

6 Which chemical compounds were supplied? Again, at

7 Tarawa Terrace, it is our intention -- and the data that

8 we have presented has at this point indicated that PCE,

9 PERC, is the primary contaminant, and that's what the

10 modeling to date has been done on. We have not looked at
11 modeling-degradation products, say, TCE to DCE and TCE.

12 Hadnot Point, again, presents a much more complex

13 issue because, as Perri has alluded to, it's primarily

14 TCE, but there was underground-storage tanks as well. And
15 we just have not -- I'll get into -- actually, when I give
16 an overview of the water-modeling activities as to our

17 rationale for going in one direction right now. But we

18 have not addressed that issue.

19 How was the contaminated water distributed is a main
20 focus of our investigation. And we start out -- our

21 approach is to try to understand what's going on today

22 simply because of the lack of historical data, and T will
23 get into a little bit later on our approach for

24 deconstructing the system, 1if that's the way, actually, we
25 proceed. That is, indeed, a required step that we go.
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1 Lenny, did you have a gquestion? Yes.
2 DR. KONIKOW: In terms of the water distribution and
3 the goals of that modeling, are you aiming to actually get
4 exposure down to the household level?
5 MR. MASLIA: We're aiming to get it down to the
6 street level. Now, at Camp Lejeune, it so happens -- and
7 we'll get into this -- the distribution is built such that
8 it's a looped system so that each house is serviced by a
9 pipe, as opposed to, say, an area like Dekalb County or
10 even Toms River, where maybe there was a 4-inch main
11 running down the street and we did not model any of the
12 attached or smaller diameter pipes.
13 But the way the distribution system is constructed at
14 Toms -- I mean, at Camp Lejeune, you really have a 2-inch
15 pipe going from the street to the house. S0 in essence,
16 by default, you've got houses attached or implied in your
17 distribution-system modeling.
18 However, I think it's important also to tell the
19 panel as well as the public is -- as with other
20 contamination sites that we have looked at, we are
21 actually blinded to the cases and controls at the site.
22 ATSDR people modeling the groundwater and distribution
23 system, we haven't been provided nor are we asking for any
24 specific information as toc who resides, who's included 1in
25 the cases and controls so that it is our approach that any
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1 models that we develop or any analyses -- let's make it

2 more general -- should be robust enough that 1if you say

3 you want Location XYZ, you should have as much confidence
4 in the results that we give you for Location XYZ as

5 Location ABC. And that is our approach, but we are

6 blinded. So hopefully, that's addressed your question.

7 DR. BOVE: I just want to say one more thing that one
8 of the questions earlier was: How are we going to

9 categorize exposure? And as it was done in Toms River and
10 Woburn, where they just focused on the percent of the

11 water coming from a contaminated well during a month and
12 then averaging over that for the exposure window, we'll be
13 doing something like that. They had three categories in
14 the Toms River study. Woburn was ever-never, and then

15 they did have three categories, again, of exposure, the

16 high one being the upper tenth percentile, 1f I remember
17 right.

18 But the numbers get small when you start doing that.
19 And I have some tables, and we can discuss the impacts of
20 exposure misclassification bias and some of that during
21 the panel discussion at some point during the day, if you
22 want.
23 DR. JOHNSON: Yes.
24 DR. WALSKI: I think just to put things in
25 perspective, you sald there were about 80-some cases of
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1 illnesses that are -- were determined in the study group.
2 About what would the number of illnesses be out of the --
3 like, an average population? Would it be, like, many

4 times above what we would expect? Or 1is it only

5 marginally, or what's the perspective?

6 DR. BOVE: Well, part of the problem here is the way
7 we had to ascertain cases. Ideally, you would like to

8 have a cancer registry, or you would like to do your case
9 ascertainments through hospital records. We had to do it
10 through a survey. So this is not the most optimal way,

11 but it was the only way to do ascertainment of cases.

12 That being said -- and all the comparison data is based on
13 medical records data or cancer registries, like the Sierra
14 Cancer Registry, or birth defect registries, like the one
15 in Atlanta.

16 It's hard to really compare the two. But if you

17 want, these are -- what we've -- both the reported

18 positive ones that we verified and the ones we're still

19 working on, if you combine those two, we have slight
20 elevations here in the -- I would say the realm of two
21 times what we might expect for some of the end points.
22 But, again, there are problems with that. Not
23 everybody was exposed at Camp Lejeune either. And the way
24 we ascertained them was different than the databases we
25 would compare them to.
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1 DR. JOHNSON: Other questions? Dr. Singh.

2 DR. SINGH: So here the assumption was that the

3 increase was attributed to the water contamination?

4 DR. BOVE: No. We didn't want to do that. We wanted

5 Lo use the survey Lo ascertain cases and do the study with

6 the modeling that Morris -- and you're going to be

7 commenting on. We did not want to say straight off

8 whether the -- it was an excess, number one, because we

9 wanted to verify the cases. At the time of the survey,

10 it's only self-reporting -- or parent-reported cases. And
11 so we wanted to verify those cases.

12 And secondly, because of all the problems with the

13 water information, new information we've been getting over
14 the -- well, not so new actually, over the last few years
15 that things we thought we knew about the water system,

16 information we got about the water system was not quite

17 correct and that, in fact, the study that Perri mentioned
18 that we completed in '98 probably needs to be revisited.
19 Most definitely, it needs to be revisited because
20 assumptions made in that based on that information at the
21 time, but we find it was incorrect. So we didn't want to
22 do anything until the modeling was done, and we -- and
23 base whatever we do on better information.
24 DR. CLARK: Are we going to have a chance to look at
25 other compounding effects?
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1 DR. BOVE: We -- well, as Perri pointed out, we're

2 doing an interview of the cases and controls. That's one
3 of the nice things about doing a case-control sample. You
4 have a small enough group so you can do extensive

5 interviewing and go over all the other risk factors that

6 are either suspected or known for these outcomes.

7 DR. JOHNSON: Do the members know the essentials of a
8 case-control epi study? Are you-all real comfortable with
9 that?

10 DR. BOVE: Well, we can -- we -- again, that's

11 something we can go into in-depth at any point during the
12 day.

13 DR. JOHNSON: Could you give us about two minutes

14 now?

15 DR. BOVE: Okay; two minutes? Okay. Well, I mean,
16 you have -- we're not sure how many pregnancies occurred
17 at the base between 1968 and '85 because many were

18 transferred. We had to guesstimate that about a third of
19 the people who were pregnant there migrated off-site --
20 transferred basically off-site before they delivered. So
21 we knew how many births on base. That was about 12,400
22 and some. And we assumed another 3,000 or so were
23 transferred off base and delivered elsewhere, so roughly
24 around 16, 000.
25 Now, you have 16,000. You can't interview them all;
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1 right? That would be an incredible undertaking. That's

2 one approach. Another approach is to take a random

3 sample. But when we have rare diseases, that's not a good
4 approach because you take a random sample and may not get
5 any of the cases in that random sample of 16,000. So the
6 approach you take within a disease that's rare, like this
7 situation, is what we call case-control sample.

8 DR. JOHNSON: You're speaking of birth defects;

9 correct?

10 DR. BOVE: We're talking about birth defects. We're
11 talking about, in particular, neural tube defects, which
12 is spina bifida and anencephaly. We're talking about oral
13 clefts, which is cleft lip and cleft pallet. And we're

14 talking about childhood leukemia and childhood non-

15 Hodgkin's lymphoma. And those are all rare events, those
16 diseases that we're focusing on.

17 And so the approach has been to gather all the cases
18 from that population at Camp Lejeune, keeping in mind that
19 the population at Camp Lejeune of births, both born on
20 site and born off site, some were exposed; some were not
21 exposed; right. That's the question we're going to be
22 asking you is hopefully is will the modeling be able to
23 tell us with some assurance who's exposed at least and who
24 wasn't exposed. If we can get that, that's one step.
25 And then, of course, we'd like to have -- be able to
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1 define it better than that. But that's the first

2 consideration. So we have a population here, some of whom
3 are exposed, some of whom are not exposed during their

4 pregnancy. And we take -- we get all the cases from that
5 population, and then we take a random sample of that

6 population to give us a control series. And that's the

7 case-control series.

8 Now, 1n some methodologies, you sample your control

9 series irrespective of whether they were -- what their

10 disease status was. That's one approach. A lot -- most
11 often, though, you sample the nondisease, those people in
12 the population that did not have the case -- the diseases
13 vou're focusing on. So that's basically what we're

14 talking about: a case-control sample, the most effective
15 way of doing these kinds of studies. It was also the

16 approach taken in Woburn, the approach taken at Toms

17 River.

18 DR. SINGH: So why do you have some people not

19 exposed if they were living on Camp Lejeune?
20 DR. BOVE: Well, we're -- see, that's the question.
21 We -- in the previous study, we thought that about half of
22 the births were unexposed because they were getting water
23 from the Holcomb Boulevard system. And at that time, we
24 assumed that the Holcomb Boulevard system was clean.
25 Okay? So that study, half -- about half the births were
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unexposed.

Now we're not sure about anything, or at least I'm
not. I'm waiting to hear from the discussion. There may
be interconnections between Holcomb and Tarawa Terrace.
The -- before '73, the people who -- the residences that
got Holcomb Boulevard water got Hadnot Point before that.
And so we thought that they -- for some reason, we didn't
know what their exposure was. We assumed they were
unexposed. That was a bad assumption probably.

So we don't know the percent unexposed. I mean,
that's what the modeling effort's going to have to tell
us. That's why we have to revisit those previous -- that
previous study.

DR. RUCKART: There's another piece about those also
when during the pregnancy that the mother was exposed.
And we're hoping to have that information as well if they
were exposed in the first trimester or later. It depends
on when they were actually residing at Camp Lejeune.

DR. JOHNSON: David, you had a question.

DR. DOUGHERTY: It actually follows on that one, and
it is: You addressed the issue of the spatial resclution
desired. What temporal resolution of exposure is desired
from these studies?

DR. BOVE: Well, for neural tube defects and oral

clefts, the window of exposures is the first trimester.
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1 And actually, for neural tube defects, it's Day 20 to 24,
2 roughly. So we're not asking for day. But we are asking
3 for a trimester with the idea that, you know, that the
4 exposure windows for neural tube defects and oral clefts
5 is quite small. Okay.
6 Now, childhood leukemia and childhood non-Hodgkin's
7 lymphoma, we are not sure. We -- from the studies I've
8 seen, the initial cause for the disease appears to be
9 prenatal. So again, we're interested in most often --
10 mostly in prenatal exposures for this study as a whole for
11 all the outcomes.
12 DR. JOHNSON: Other questions? Yes, please.
13 DR. UBER: Just to -- I think I know the answer to
14 this, but just to clarify. The study is not concerned
15 with any fetuses that would not have made 1t to a live
16 birth that might have had a cause from contamination?
17 DR. RUCKART: Right; because it's difficult to
18 ascertain that. If we could, that would be ideal. But
19 it's just not really possible here.
20 DR. JOHNSON: Yes.
21 MR. MASLIA: Just to help everybody get oriented, I
22 think during a subsequent presentation, I've got some maps
23 and some slides, so we're all calling the same parts of
24 the base the same names and things like that. And we'll
25 define that for everybody, so...
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1 DR. JOHNSON: Thank you. Any more questions to Dr.

2 Ruckart or Dr. Bove? I have one last question to PI.

3 This isn't a question but a comment. The question will

4 follow. It looks like these five questions in the main

5 are —-- have been in some way put before the panel. Do you
6 feel that that's true? I mean, are you okay?

7 MR. MASLIA: Absolutely.

8 DR. JOHNSON: Okay. I would --

9 DR. RUCKART: We work together.

10 MR. MASLIA: We even talk with each other.

11 DR. JOHNSON: Lord, the agency has indeed changed

12 since I left (laughter). I'm so glad I'm sitting down. I
13 would invite the epi team, starting with this principal

14 investigator, to place before this panel at any time

15 questions that you feel have not been addressed or have

16 not been addressed to your satisfaction because this work
17 in terms of the water modeling absolutely has to be vital
18 in support of your work. And now 1s an excellent time to
19 get things, you know, you always wanted to ask. Put it in
20 front of this group, and you will have profound answers.
21 Now my question: You mentioned work that's upcoming
22 in the spring of 2005. Has that work begun?
23 DR. RUCKART: We are actually traveling up to
24 Maryland this weekend to be part of the training for the
25 interviewers, and interviews are scheduled to begin Monday
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1 night or Tuesday morning by the latest. That will be next
2 Monday and Tuesday.

3 DR. JOHNSON: Do you foresee anything that this panel
4 will do over the next two days as having impact for the

5 spring work?

6 DR. RUCKART: I don't believe so.

7 DR. JOHNSON: Okay. Well, thank you very much for

8 your presentation. Mr. Maslia, a summary of water-

9 modeling activities.

10 MR. MASLIA: Let me get the summary of water-modeling
11 activities. Actually -- no. Let's go to project staff

12 first; vyes. Thank you. 1I've got it. 1I've got it.

13 DR. JOHNSON: And there are handouts here for the

14 panel.

15 MR. MASLIA: The panel, yes. Some of the handouts

16 are copies of this slide, and if any of the slides that we
17 show that you would like copies of, please let me know or
18 let Ann Walker know, and we'll try to provide those for

19 you.
20 DR. JOHNSON: Are these available to the public
21 outside?
22 MR. MASLIA: Some of them are. The ones that contain
23 actual model simulation and data are not because they have
24 not been cleared by the agency and subject, obviously, to
25 panel deliberations. And so those are not availlable to
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1 the public. But we do have posters and maps, showing some
2 information that everyone's free to look at and peruse,

3 and we'll be pointing to.

4 Let me officially, I suppose, introduce myself. My

5 name's Morris Maslia. I'm a project officer of the

6 Exposure Dose Reconstruction Program at ATSDR. And I was
7 approached by Dr. Bove and his predecessor to take part in
8 the Camp Lejeune epidemiologic study and looking at some

9 of the techniques that we used for the Dover Township

10 analyses and seeing if those, in fact, could be used or

11 something similar to that could be used.

12 I've introduced myself. Also from ATSDR is Jason

13 Sautner over here. Jason did the bulk of the modeling

14 work at Dover Township and had his intentions on doing the
15 modeling here. But as things progressed, Jason has really
16 helped us developing some of the field approaches and

17 field protocols for the tracer tests on the water-

18 distribution system modeling and setting those up, setting
19 up the field type of analyses and data gathering. And so
20 he's been more involved in that respect up until this
21 point.
22 We also have -- we used the Oak Ridge Institute for
23 Science and Education to get postgraduate research fellows
24 to assist us. Claudia Valenzuela has unfortunately been
25 relegated to helping us with logistics on the slide screen
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1 back there. I don't mean to point the laser at you,

2 Claudia. 1It's like Star Wars.

3 But Claudia has really done the lion's share of the

4 water-distribution system analyses that were presented in
5 the notebooks and also has done a tremendous job in

6 investigation in trying to figure out this issue of

7 classification of different types of consumption and

8 demand. We'll get into that. Obviously, being a military
9 reservation, we may not have a simple case of residential,
10 urban, industrial-type classifications.

11 Also just joining us this past October is Joe Green,
12 and Joe's background is in medical geography. And all of
13 the nice posters and the spatial analysis work, Joe has

14 helped us out. He goes back and forth between the

15 distribution-modeling results and the groundwater-modeling
16 results, helping us put together and pull different

17 aspects of the data.

18 And as far as groundwater modeling and fate and

19 transport modeling, we have Robert Faye, who is sitting
20 over there. And Bob spent -- and I had my notes. It's
21 probably on another slide here but -- I believe, 27-1/2
22 years in U.S. Geological Survey; 12-1/2 or so, he was the
23 regional groundwater specialist for the southeast region
24 at USGS. And he has been doing the groundwater -- not
25 only groundwater modeling, but the geohydrologic

NANCY LEE & ASSOCIATES

Case 7:23-cv-00897-RJ  Document 369-3  Filed 04/29/25 Page 42 of 255

CLJA_WATERMODELING_01-0000018043



CONTAINS INFORMATION SUBJECT TO PROTECTIVE ORDER: DO NOT DISCLOSE TO UNAUTHORIZED PERSONS

42
1 framework, culling through the data files for the
2 groundwater aspect of the analyses.
3 And then finally, we also have Dr. Mustafa Aral, who
4 is sitting right at this table. And we have a cooperative
5 agreement with the multimedia environmental simulations
6 lab at Georgia Tech. They assisted us with our Dover
7 Township work and are involved -- I expect to be even more
8 involved when we start tackling this issues of uncertainty
9 modeling, operational cycles, and things of that nature.
10 And finally, not present -- and I'm not sure why Dr.
11 Grayman decided that he'd rather be on the beach at St.
12 Maarten than here -- but Walter Grayman, whose background
13 is in water-distribution system modeling, has been an
14 advisor to us, helping plan the tracer tests on the water-
15 distribution side as well as water-distribution system
16 modeling. And as I said, he's an advisor to ATSDR.
17 So that is the project team. I would like to just --
18 and we can revisit this, but I was -- in going through
19 some of the premeeting comments, which we really do
20 appreciate. It helped us focus more on the direction we
21 needed to go and some of the answers we're going to try to
22 at least provide you in a general sense at this meeting
23 and something to work on, obviously, after the meeting.
24 But a couple of gquestions came up with respect to the
25 charge on the work effort. Obviously, everyone's admitted
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1 thus far this is not a small undertaking. And so I put

2 together a couple of slides just very quickly, and you

3 have -- there's a -- should be a packet. If not, we can
4 provide you these in your handout.

5 But this slide sort of shows -- the red bar is the

6 total work effort, the percent of effort. You see, for

7 example, groundwater, we're estimating thus far has taken
8 about 35 percent of the total effort. Water-distribution
9 system modeling is about 40, primarily because of the

10 field and us having to go out in the field and that

11 nature. Data discovery -- this is anything from going

12 through the Marine Corps base facility that they call "the
13 vault" to look through data to other -- finding other

14 sources of information. And then communication, whether
15 that's preparing reports for this meeting, preparing

16 presentations, or ultimately preparing final reports or
17 protocols as to what we did.

18 And just within each subject I subdivided. For

19 example, in groundwater modeling, you've got a data
20 discovery component and you've got a data-analysis
21 component, which would be both geohydrologic and modeling
22 and so forth.
23 You can see that in the water-distribution side,
24 we've got an extremely driving up until this part is the,
25 I believe, that's the data discovery. No. That's the
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1 spatial analysis. I'm sorry; spatial analysis. And that
2 is the cause of the complexity, both present day as well
3 as historically, of exactly having documentation of where
4 the pipes were, which treatment plants were operating.

5 A lot of this information originally was on paper

6 copies, and we had to geocode it and all that sort of

7 stuff. Even conducting field tests, locating hydrants,

8 many, 1if not most, of the hydrants on base are not

9 numbered. And we had to physically send people out there
10 to actually locate and two different people locate two

11 different hydrants and things of that nature. So that's
12 what's driving that.

13 The final slide is more of a budgeting in terms of
14 staff. If you add up all the red bars, it adds up to

15 about four and a half equivalents, full-time equivalents.
16 And so within that, again, you can see the present day.
17 This refers to the present-day water-distribution system
18 modeling. It is really driving the time-consuming and

19 manpower-intensive aspect of the project. So that's just
20 a very quick overview of our staffing from the water-

21 modeling side.

22 And I believe that's all the project staff comments T
23 have, unless someone has any specific questions on those.
24 If not, I think next on is a summary of water-modeling

25 activities. Claudia, if you will -- and I think that's
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1 number four; number four -- no. It's number five. Yeah,
2 yeah; right there. That's it. Okay.

3 I'm going to just give a very brief overview of

4 modeling activities, so hopefully you get -- if the

5 written documentation you were providing was confusing

6 enough and voluminous enough to sort of simplify it. And
7 you can go on -- I've got it right here. Okay.

8 Obviously, we're in coastal North Carolina, and we've
9 got some maps here, some aerial photographs. But as Frank
10 mentioned, there are actually seven water-distribution

11 systems. And historically, there have been eight

12 different water-distribution systems at Camp Lejeune. And
13 we are actually concentrating the discussion today in our
14 charge are the ones down in this area right over here.

15 So the ones, for example, at the air base, which is
16 over here, and Onslow Beach, while they have and we may

17 have information on them, they are not part of the

18 analysis that we are undertaking. Basically, Perri

19 reported this information; population of active duty,
20 100,000; and seven water systems supply groundwater at
21 Camp Lejeune.
22 Here are the names of the different systems, and as T
23 said, we're dealing with the Tarawa Terfrace, Holcomb
24 Boulevard, and Hadnot Point systems. And in the next
25 slide, what I would like to do -- and we have the posters
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1 up, that one over there, and I think if you want to move

2 the second poster. Okay.

3 We have sort of a nomenclature issue. As anybody

4 who's done any groundwater investigation or other

5 investigations, as you get later and later time away from
6 either when the wells were installed or the systems

7 operated, names change.

8 So this is the nomenclature that we are using for the
9 present discussion and for the present-day system. At

10 present, there are two operating water-treatment plants.
11 Water-treatment plants service areas that we are

12 analyzing. And these are the Hadnot Point, which is down
13 to the south here. And we're referring to that as the

14 Hadnot Point water-treatment plant service area. And then
15 there's the Holcomb Boulevard water-treatment plant

16 service area, which is this area.

17 Basically, there are two sets of shut-off valves

18 right along the Wallace Creek here that at present day

19 separates the two systems completely. They're shut off.
20 In terms of actual water-distribution systems, there are
21 three water-distribution systems within the two water-
22 treatment plant service areas. Hadnot -- could you back
23 up? Okay.
24 Hadnot Point happens to service the Hadnot Point
25 water-distribution system area. So 1t's coincident. The
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1 treatment plant services the water-distribution system.

2 However, in this northern area, the Holcomb Boulevard

3 actually services two different distribution systems. One
4 is to the northwest here, the Tarawa Terrace water-

5 distribution system, which presently is combined with

6 service to Camp Johnson.

7 Historically, there was another treatment plant here,
8 which I'1ll get to in a minute, and then also the

9 distribution system at Holcomb Boulevard area. There is
10 one pipeline here that, once the water is treated at the
11 treatment plant, sends water to an underground reservoir
12 at Tarawa Terrace and based on demand and tank levels

13 would then distribute water just to the Tarawa Terrace

14 area.

15 So are there any questions with respect to

16 nomenclature that we're going to use for the balance of

17 the panel meeting at this point?

18 (No audible response)

19 MR. MASLIA: TI'll get to a very brief chronology.
20 We've got some larger boards here. And as Frank said,
21 this chronology has been sort of at times chasing a moving
22 target. And so it remains sort of changing in flux even
23 as we speak. As we get new information or as we get
24 conflicting information, we start changing.
25 But very briefly, the Hadnot -- this is actually as
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1 -- I put this together last week, so it's the most current
2 that we have. '43, Hadnot Point was the first

3 distribution system and first treatment plant on base.

4 And then in '51 to '52, the Tarawa Terrace treatment plant
5 was constructed. That's about the time that they also

6 built the housing complex at Tarawa Terrace. And then at
7 '50 -- in '57 was the Montford Point. And the Montford

8 Point actually serviced the Camp Johnson, which is the

9 northwestern-most part of the distribution system.

10 Then we have a big question, which we have not

11 resolved to date yet. We cannot get a month or year as to
12 when Holcomb Boulevard began operating. They've got a

13 picture on the wall that says '73. You know, one of those
14 architectural pictures that -- and we do have an accounts
15 book that we just received a couple of weeks ago that

16 lists when the information is filed into their system.

17 That sort of lists '73 as well. However, documentation

18 that we have just -- that we've Jjust recently received

19 says '71, and that can be a very critical issue.
20 So all I can say is I'm at the panel's mercy. That
21 is a major issue, and, in fact, I think -- and I hope the
22 panel doesn't mind me mentioning names, if you've made
23 some comments. But Tom made a comment about putting some
24 effort into data discovery. I'll call it that. And that
25 still 1s ongoing and needs to be refined. We're planning
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1 to do that some more, but we're going to have to obviously
2 get detailed into the files to figure that out. So I'll

3 just put that up there. We're not sure when in that time
4 frame. And obviously, 1f the epidemiologic study is

5 looking at months, that becomes an issue.

6 Tarawa Terrace -- when the water-treatment plant was
7 closed, again, we think March. We think 1987. It started
8 back in '85. We just recently obtained some information,
9 a report, that I'm asking for some more background on --
10 that I've asked the Marine Corps for some background on

11 that was written in '91 that makes a statement in there

12 that, "Two years prior," which would be at -- in '89,

13 "that Tarawa Terrace”" -- and I'm quoting --- "supplied

14 water to Holcomb Boulevard."™ That, again, so -- and

15 that's in a consulting report. There may be other

16 information as well, but that's some of the issues we're
17 still dealing with.

18 And finally, in '87, again, we have some

19 documentation that says all the remaining wells were
20 closed. So we —-- the issue is we are still in the midst
21 of this data discovery and coming up with a finalized or a
22 time line that, if you want to say, is cast in concrete or
23 stone that's fixed. We're not satisfied with some of the
24 components of the time line at this time. Okay.
25 Goals and objectives of the modeling. These were the
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1 goals discussed with the epidemiologists when we first met

2 as to what they needed for the epidemiologic study:;

3 arrival of contaminants at the well. And obviously, that

4 also means concentration values or ranges, not just when

5 they first arrived at the wells.

6 From the distribution side, the distribution of

7 contaminants by housing location. We've sort of -- and

8 housing location is taken to mean, like, Tarawa Terrace,

9 Holcomb Boulevard; not necessarily House, you know, 2103.
10 That's my interpretation, but as I said, the piping-system
11 network does go down to the street level.

12 And it's always been our intent to address

13 uncertainties. We understand their impact and the impact

14 they can have, especially on interpreting results from the

15 epidemiologic point of view and what sort of confidence.

16 Just as an example, when we were doing our Dover Township

17 work, the epidemiologist came back to us and asked, "Well,

18 now that you've given us that House A receives 10 percent

19 of the water, does that mean it's 10 percent plus or minus

20 50 percent, or is it 10 percent plus or minus 2 or 3

21 percent?” We had -- I don't know if it's luxury or

22 opportunity there to tell them, "No. TIt's 10 percent plus

23 or minus about 3 to 4 percent." We were able to reduce

24 that out by running different scenarios for them.

25 Whether that proves -- or whether we have the ability
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1 to do that here based on data, we're still looking into

2 it. That's what we're looking for some of the input from
3 this panel to tell us. And so -- and we've got the

4 uncertainties on all sides: the groundwater analyses as

5 well as the distribution side.

6 So to finish up, again, and this, I suppose, 1is more
7 so for our public that's here but to go over a generalized
8 approach. We've got our site, Camp Lejeune, here. And on
9 the groundwater side, we're using the Mocdflow or one of

10 its derivatives, which will become eventually coupled with
11 a fate and transport analysis.

12 You have only been provided -- the panel -- with an
13 advective part up until this point in time. But it's been
14 our intent all along to go to the full-blown look at the
15 dispersive issues as well and then, on the distribution

16 side, an EPANET-type or its equivalent too. Again, we've
17 used EPANET and its equivalent for our present-day

18 analyses; actually to help us, guide us, in preparing some
19 of the field studies.
20 And I believe that's all on the overview of the -- of
21 the types of models. One point I wanted to make on the
22 report that the panelists were given -- I'm calling it a
23 report, and that's probably a misnomer. It's more
24 probably a collection of data collection efforts and some
25 background information.
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1 And if we -- or i1f I implied that it was intended as
2 a final or finished product, that was probably a

3 miscommunication on my part. It was really meant to be a
4 working document, hopefully presented in some intelligent
5 form, that you could make sense out of it. So this is not
6 an intent for you necessarily to review that document as a
7 report but as the data contained in it.

8 And I believe that's it for the overview of the

9 modeling. At this point, Dr. Johnson, we've got two

10 options. 1I've got a brief overview on the groundwater and
11 then leading into detailed discussions and analyses with
12 Bob Faye. Or we had prepared some general responses to

13 some of the premeeting comments. I didn't know i1f that

14 was the opportunity -- if this was when you wanted me to
15 just give an overview of those.

16 DR. JOHNSON: No.

17 MR. MASLIA: Okayv.

18 DR. JOHNSON: I think it is, though, the time and

19 opportunity to ask questions on what we've heard thus far.
20 Yes.
21 DR. UBER: Morris, this might not be the best time to
22 ask this question. So I don't -- T cannot speak myself
23 authoritatively at all on chemical or biological processes
24 affecting any of these contaminants, and so this guestion
25 also maybe then goes to some of the panelists who can.
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1 But do you know: Right now, do any of those potential

2 chemical biological processes act in the distribution

3 system? And if so, are their kinetics effective over

4 residence time scales that are typical of distribution

5 systems?

6 MR. MASLIA: I have to plead ignorance to that. I

7 don't know if that's a question that Frank -- as far as

8 biologic processes with respect to the epi part of things.
9 I know that question came in other studies of biologic

10 plausibility, the fact that you can make an association,
11 say, between contamination of a water resource and an

12 apparent disease. 1Is there, in fact, a bioclogic

13 plausibility for that?

14 DR. BOVE: Oh, I didn't know -- I thought the

15 guestlion was more on processes.

16 MR. MASLIA: ©Oh, was it? Okay. I think I can --

17 DR. BOVE: Yeah; because I can answer that one.

18 DR. UBER: I think I can -- I was probably too wordy.
19 I just want -- I'm basically asking: Does the team feel
20 right now that for purposes of transport in the
21 distribution system that they can model these contaminants
22 as tracers?
23 MR. MASLIA: Based on what we've seen with the
24 responses to the present-day system -- and that's all we
25 have right now -- the answer 1is yes. In fact, we've made
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1 some, I think, some interesting, if not eye-opening,

2 observations based on how the present-day system is

3 operating. And from what we have been told to date, that
4 is a typical operation over the last 20 or 30 years with,
5 of course, obviously, changes in hydraulic and

6 infrastructure, removing treatment plants, starting up the
7 Holcomb Boulevard treatment plant, things of that nature.
8 But based on the preliminary tests that we've done to
9 date, we have been able to, I believe, do some acceptable
10 -- not maybe final, but acceptable model simulations.

11 And, in fact, it was the model simulations that led us --
12 and we'll get into this probably later this afternoon and
13 tomorrow —-- that led us to suggest to the utilities' folks
14 at Lejeune that they, in fact, perhaps had some closed

15 valves while we were doing 1t, relying on some -- and 1t
16 turned out that that was correct.

17 So I believe -- to answer your guestion in a short

18 manner, I believe the models will -- based on what we've
19 seen to date will provide us the ability to provide some
20 answers on that. As far as the level of variability or
21 uncertainty, I think that's where we need to get back with
22 the epidemiologists and really sit down and see what level
23 they're willing to accept or can accept for their
24 analysis. And that, I can't answer you at this point in
25 time.
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1 DR. UBER: Oh, okay.

2 DR. WALSKI: To give you a little answer to your

3 gquestion, Jim, on the processes, most of the things that

4 happen to the VOCs in pipes don't really -- I mean,

5 there's not much that can happen to them. I mean, in

6 pipes, the only place where you could have much of a

7 process affecting them is usually in tanks where you have
8 a free water surface and they can volatize.

9 But when Ben and I did the work in

10 Phoenix/Scottsdale, we locked at that, then went back to
11 Henry's Law and looked at stuff like that. And we did --
12 you know, since you don't really -- it's hard to measure
13 these kind of things, and there's not a lot of literature
14 on Henry's Law in a perfectly still tank. Usually, 1f

15 it's for stripping towers and stuff like that, you have a
16 lot of literature data.

17 But going back and trying to reconstruct this, we

18 estimated 97 percent of what went into a tank came out.

19 Very little is really lost through the surface, and that's
20 about the only process that you lose VOCs is through the
21 surface of the tank.
22 So basically, assuming that it's -- what goes in the
23 system goes to the tap is probably, you know, a reasonable
24 assumption 1f there's not processes occurring. At least,
25 we couldn't figure out any processes that would knock down
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1 the concentration significantly.

2 DR. POMMERENK: Yeah. I have some supporting

3 information on that. Because that question was asked by

4 Camp Lejeune to us as their consultants, we looked into

5 literature and tried to come up with a rough estimate of

6 would there be any removal within the treatment plant.

7 And since, you know, we had to review all of the drawings
8 of the existing plants, we knew the surface areas that are
9 available. We made certain assumptions: You know, is the
10 water quiescent in that tank, or, you know, is there any
11 agitation anywhere?

12 In all the tanks that we looked in -- and some of the
13 tanks are newer. There's more surface area available

14 today than there used to be early in the seventies. But
15 removal due to volatization was negligible. I mean, 1t

16 was less Lhan a tenth of percent. The only location where
17 there would be some removal was in the spiractors that

18 were operated in all these Hadnot Point, Holcomb

19 Boulevard, and Tarawa Terrace plants.
20 And even there, there was a certain uncertainty,
21 depending on they had conditions downstream you would get
22 some agitation at the effluent pipe. So although we said
23 it's probably negligible, and I agree with Tom's number
24 here. At 90 percent, what's going in is coming out on the
25 cther end.
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1 One thing that had to be -- we were not able to

2 address. I believe the Hadnot Point plant used to have a
3 carbon dioxide contact basin. We could not find out when
4 this contact basin was operated because, obviously, that
5 process would agitate the water significantly. It was

6 also open to the atmosphere. It was not in a closed

7 building. And there could have been some significant

8 removal, but we were not able to be certain when this --
9 they ceased the operation of that unit at Hadnot Point a
10 long time ago. And even some of the older operators that
11 we talked to were not able to tell us when that was. But,
12 again, you know, what Tom said is probably accurate, that
13 you can probably use PCE and TCE as a tracer distribution
14 system.

15 DR. WALSKI: Which leads to the question, though, on
16 The measurements we have. We have only a handful of

17 measurements of VOCs in the system. Were these taken

18 before treatment or after treatment? When were they

19 taken?
20 MR. MASLIA: There are some -- from the health
21 assessment, there's some tap samples. So that obviously
22 would be after treatment. We've got some groundwater
23 wells with PCE and PCE measurements, so that's obviously
24 before treatment.
25 DR. CLARK: But there's a third class that's on the
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1 schedule that says water-distribution system.

2 DR. JOHNSON: Step up to the microphone, please.

3 DR. CLARK: 1I'm sorry. The time line also has water-
4 distribution systems from neither tap nor well. And

5 that's what, I think, the question is.

6 MR. MASLIA: 1It's somewhere -- tap is at the

7 household.

8 DR. CLARK: ©No. Let me quote from it. It says,

9 "water-distribution system tested.”

10 MR. MASLIA: Right.

11 DR. CLARK: Was that -- at which side of the

12 distribution system? I mean, at the tap?

13 MR. MASLIA: Oh, I see what you're saying.

14 MR. FAYE: I think that was on the treatment side.

15 COURT REPORTER: Excuse me. I can't hear vou.

16 MR. FAYE: I believe 1t was on the treatment side.

17 DR. CLARK: Post-treatment.

18 MR. MASLIA: Post-treatment; post-treatment side.

19 DR. POMMERENK: Can I add to that? Thank you. As
20 far as I'm aware of -- and you, Morris, you probably
21 remember that too. The contamination of the drinking
22 water was first discovered -- there was -- a portion of it
23 was discovered in the early eighties when the -- after the
24 promulgation of the THM rule, the trihalomethane rule. So
25 these samples were taken in the distributions system at
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1 consumers' taps, and I think in the course of the

2 analysis, the laboratory that analyzed had problems

3 resolving the peaks from, you know, from the THM compounds
4 because I believe TCE or PCE was masking those other peaks
5 on their chromatograms. So these early data may have been
6 actually tap samples in the distribution system.

7 MR. MASLIA: Yes. We've actually got documents with
8 the lab notation on there, specifically addressing that

9 particular issue.

10 DR. JOHNSON: I have a question. With regard to the
11 models, you indicated, I think, that they're both EPA

12 models?

13 MR. MASLIA: No. No, sir. Modflow was originally

14 developed in the middle to late eighties -- correct me,

15 Lenny, if I'm wrong -- by the U.S. Geological Survey.

16 It's a public-domain model. And now, of course, there are
17 any number of proprietary codes that use it as the engine,
18 more or less, with the data sets. Basically, if they say
19 they're Modflow compatible, then you can run them with a
20 plain vanilla code, which is publicly available from the
21 USGS Web site, and we have done that.
22 EPANET is the same issue. That was developed by --
23 can I say this? -- your shop, Bob Clark's shop, when he
24 was at EPA, by Lou Rossman. We've worked with it from
25 Dover Township days, and again, a lot of the commercial
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1 codes for the water-distribution models use the EPANET

2 engine. We are actually using both a commercial or

3 proprietary code and EPANET. Some of the commercial

4 codes, as they do have nicer bells and whistles on the

5 front-end to make data input a little easier and things
6 like that. So there are two publicly available model

7 codes that have been vigorously and publicly tested.

8 DR. JOHNSON: What do we know about their validity?
9 MR. MASLIA: There -- we're convinced of their

10 validity. There's documentation. In fact, EPA has a

11 documentation ad for specific problems to test for

12 Modflow. And that's, again, available on the EPA Web

13 site, that if you want to -- 1if you make a modification,
14 if you will -- we have not made any modifications to the
15 models, by the way.

16 But if you do and you want to test its verification
17 or validity, then you can run those sets of problems.

18 EPANET 2 obviously is a second-generation version of EPA,
19 and 1t has gone through robust testing. And most of the
20 commercial codes, again, will carry the -- EPANET has a
21 set of problems that you can test your adaptation of it
22 against those benchmark -- if you want to call it those
23 benchmark problems.
24 DR. JOHNSON: Okay. Thank you. Why don't you
25 continue with the other material, please.
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1 MR. MASLIA: Okay. Thank you. At this point, what I
2 want to do is give a very brief overview, more of a

3 generalized overview, of this morning's -- the rest of

4 this morning's session will be on groundwater. And then

5 throw it over to Bob Faye to really address step-by-step

6 technical issues.

7 So, Claudia, if vou'll get the groundwater slide --

8 groundwater overview. Okay. There you go. Is that the

9 first slide? No. I need -- back up one. Okay; one more.
10 Okay. I've probably got them X'd out. Okay. I'll make
11 it short and sweet then. Okay. 0Okay. There you go.

12 Sources of contamination, we've -- as we spoke about
13 Hadnot Point being the first one leaking underground-

14 storage tanks and spills and other waste disposal and then
15 Tarawa Terrace, which 1s the dry-cleaning source. And

16 that's really why in discussions with Bob Faye and myself
17 and with some input from the epidemiologic side is where
18 should we attack first.

19 In other words, we were more sure or more positive of
20 Tarawa Terrace being as close to a single source as
21 possible, an identifiable source. And so we decided from
22 a project-management standpoint as well as initial results
23 to show the applicability of what we were doing to go
24 after Tarawa Terrace. So -- and that just gives you the
25 dates. And the Well 26, which vyou'll probably hear a lot
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1 about and it is on our time chronology, 1s about 900 feet
2 from the dry cleaners. And that was the well -- cne of

3 the wells that became contaminated at Tarawa Terrace.

4 And so the approach to modeling groundwater was to

5 assess Tarawa Terrace as a single source and a known

6 location, known location for the source and to develop a

7 geohydrologic framework. There have been some previous

8 work done -- Bob Faye will get into the details of that --
9 both from the U.S. Geological Survey in the middle to late
10 eighties being on site at Camp Lejeune as well as some

11 private consulting firms doing some work; construct the

12 three-dimensional Modflow model; calibrate the model for
13 study state or predevelopment; and then look at transient
14 conditions; and then conduct fate and transport. As of

15 today, we have done all but -- with Tarawa Terrace --

16 except the fate part. We've done the advective transport.
17 And that's really all -- I just wanted to give a

18 complete overview from the groundwater side to any members
19 of the public who are here or who want to see the big
20 picture. So that's the big picture on the groundwater
21 side. And at this point, again, I'd like to introduce Bob
22 Faye, who will give you the details of our groundwater-
23 modeling analyses.
24 DR. JOHNSON: Anyv guestions to Mr. Maslia with regard
25 to the groundwater presentation-?
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1 DR. POMMERENK: I have one guestion.

2 MR. MASLIA: Oh, sure.

3 DR. POMMERENK: Morris, don't quote me on this. 1

4 don't remember quite -- in one of the public health

5 assessments, I seem to remember there was another

6 dry-cleaning business to the east of ABC. Can you Jjust

7 briefly state why this is not included in your talk?

8 MR. FAYE: Yeah. Is this on? Peter, I can address
9 that. The initial study that was done in 1985 by Shiver,
10 I think it's called Globa-something or other --

11 MR. ENSMINGER: Globarama.

12 MR. FAYE: Globarama; right; Globarama Dry Cleaning.
13 The initial study that was done by NCDEM by Shiver in

14 1985, he looked at that -- at that facility in detail and
15 decided that not only did their operations -- it was a

16 closed operation, apparently, where they completely

17 recycled their waste and handled their waste in a

18 responsible way by hiring a waste management -- a concern
19 to move the waste away from the site.
20 Also, there were groundwater samples taken near the
21 site, as I recall, and it showed that there was no real
22 opportunity at that site for groundwater contamination.
23 For example, I think the observation well that they
24 drilled right in front of the ABC facility, the
25 concentration in September of '85 was about 12,000
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1 micrograms per liter of PCE. And the contamination at the
2 Globarama facility was minimal, was no comparison, 1f any.
3 Did that answer your guestion?

4 DR. POMMERENK: Yes.

5 MR. FAYE: Was that -- okay. And that has been

6 described and discussed in detail, not only in Shivers'

7 report, but also in the EPA Operable Unit 1 and Operable

8 Unit 2 reports that Weston --

9 DR. POMMERENK: Okay.

10 MR. FAYE: =-- the Weston folks put together back in
11 the early nineties.

12 DR. POMMERENK: Thank you.

13 DR. JOHNSON: Okay. Any other questions?

14 MR. FAYE: Okay. My name is Bob Faye. I'm a

15 contract employee with the Eastern Research Group. And as
16 Morris said, my responsibilities for the most part have

17 been to construct and calibrate the groundwater-flow model
18 to date.

19 Dr. Johnson, am I allowed to suggest that if the
20 panel members have questions that they could just freely
21 interrupt me at any time?
22 DR. JOHNSON: Oh, absolutely.
23 MR. FAYE: Okay; great. Please do.
24 DR. JOHNSON: About how long is your presentation?
25 MR. FAYE: I think probably -- well, depending on
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1 gquestions, to complete the framework and the contaminant

2 description as well as the flow-model description,

3 probably on the order of 90 minutes or so.

4 COURT REPORTER: I'm going to need to take a computer
5 break before then.

6 DR. JOHNSON: 90 minutes?

7 MR. FAYE: %0; as in 80, 90, 100.

8 DR. JOHNSON: Morris, we have a 10:30 panel

9 discussion and answers to questions. This appears -- a

10 90-minute presentation would appear to be a serious

11 overlap.

12 MR. MASLIA: Yes. Part of the answer to the question
13 is we were going to direct feedback.

14 COURT REPORTER: Excuse me. Please get a microphone.
15 MR. MASLIA: Our intent was, I guess, with direct

16 feedback during Bob's presentation, to start addressing

17 some of those guestions and perhaps hopefully -- not

18 eliminate them, but have some discussion on specific --

19 those specific questions. Unless -- and the other
20 suggestion -- not that that shortens the length, but I
21 didn't know if you wanted to take the 15-minute break now
22 and go through the entire presentation and go forth,
23 rather than breaking it up for the scheduled break.
24 DR. JOHNSON: What does the panel wish to do? Take a
25 break now?
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1 (Audible responses)

2 DR. JOHNSON: Okay. We'll take about a 15-minute

3 break and --

4 MR. FAYE: How do we resolve this, Dr. Johnson? Do

5 you want me to just describe the groundwater-modeling

6 effort? What does the panel -- well, I'm happy to

7 accommodate whatever the wishes are or try to accommodate.
8 DR. JOHNSON: What I heard Mr. Maslia say that the

9 idea here is to have the panel address some of the, what I
10 call, the eight questions that the agency has put forth on
11 groundwater and to try to integrate those into your

12 presentation. And that leads to them asking questions

13 during your presentation, and that seems to me to be quite
14 a good process. So does that answer your question?

15 MR. FAYE: Right. Well, I'll just -- then I'll just
16 continue with Plan A, and if somewhere in the interim we
17 need to switch, we'll go to Plan B and Plan C.

18 DR. JOHNSON: Okay. I will say that 11:45 we're out
19 of here as a stampede toward the lunch. So why don't we
20 take a 15-minute break? Be back at 10:30, please.
21 (Whereupon, a recess of approximately 17 minutes was
22 taken.)
23 DR. JOHNSON: Okay. Let's resume.
24 Let me suggest to the panel that you ask questions
25 during Mr. Faye's presentation, and I think it would be
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1 useful if you could relate some of your gquestions to the

2 questions that have been provided by ATSDR that pertain to

3 groundwater. And specifically, these are some eight

4 questions that were provided to you in advance.

5 I know you also provided premeeting comments, and at

6 some point, Mr. Maslia i1s going to provide kind of an

7 overarching response to that. But feel free to blend in

8 your premeeting questions and comments during the

9 presentation here by Mr. Faye.

10 We will continue the groundwater discussion after

11 lunch to some degree, to the point where we feel satisfied
12 with it. And if we finish a bit early, then I'm going to
13 push up the water-distribution systems questions to later
14 in the day.

15 So I need, also, as a matter of courtesy and respect
16 to introduce Dr. LaBolle. Would you introduce yourself,
17 your affiliation, and I asked each of the other panelists
18 to give kind of an initial reaction to the materials that
19 you received.
20 DR. LABOLLE: Yes. I'm Dr. LaBolle from University
21 of California, Davis, department of hydrologic sciences.
22 And my initial reaction: T was quite pleased with the
23 level of detail and work that's being done with the
24 distribution system. My expertise is in groundwater, but
25 I have some experience with distribution-system modeling,
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1 in particular, models that are similar in construction

2 with this groundwater linkage to the distribution-system

3 model with the fate and transport involved as well.

4 And my greater concern is with the variability and

5 uncertainty in the groundwater system, and I'll be posing
6 some guestions with regards to that.

7 DR. JOHNSON: We look forward to those questions.

8 DR. LABOLLE: Thank you.

9 DR. JOHNSON: And welcome to the panel. Okay.

10 MR. FAYE: You ready?

11 DR. JOHNSON: Yes.

12 MR. FAYE: Okay. Just to start out, I want to

13 clarify one thing. You may hear me -- and I know in my --
14 in my papers that I wrote for the document, I use the term
15 "Montford Point," but that's equivalent to Morris' Camp

16 Johnson. Okay? So if I say -- if I slip and say

17 "Montford Point," just think Camp Johnson.

18 The rest of the areas, he's already talked

19 about: Tarawa Terrace area and the Holcomb Boulevard area.
20 And those are the three areas that feature in the

21 framework discussion. The Tarawa Terrace area features

22 exclusively in the model discussion and in the description
23 of contamination.

24 The purpose of the framework was to describe and

25 quantify the geometry, hydraulic characteristics, and
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1 potentiometric levels of the aquifers and confining units
2 at Tarawa Terrace and vicinity at a scale and level of

3 detail suitable for application to groundwater flow and

4 contaminant fate and transport models.

5 As far as data are concerned, these -- this is

6 inclusive of the Camp Johnson area, Tarawa Terrace area,

7 and the Holcomb Boulevard area. FElogs, that stands for

8 electric logs. We have a -- we have a poster with the --
9 with several examples of electric logs for your benefit.
10 There's two parts to an electric log: the resistivity
11 side, the spontaneocus potential side. Both are important
12 and useful in terms of defining the various layers that we
13 -- that we're dealing with in terms of the framework.

14 There were 100 boring logs that were available to us
15 from a variety of sources. There were -- there are two

16 reports that address -- or three reports, actually, that
17 address the contamination relative to ABC One-Hour

18 Cleaners. There were -- and then -- many, many boring

19 logs associated with those reports. There's also a large
20 number of boring logs associated with RI/FS investigations
21 that are ongoing in the Tarawa Terrace area.
22 Claudia, could you move back to the previous slide;
23 and the next one, please.
24 These boring logs, unfortunately, are not spatially
25 well distributed in the study area. The boring logs
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1 almost exclusively refer to -- I'm sorry, almost

2 exclusively refer to RI/FS studies that are ongoing in

3 this very southern part of Tarawa Terrace and, of course,
4 in this northern area, Jjust north and south of Lejeune

5 Boulevard, between ABC One-Hour Cleaners and Supply Wells
6 TT-26 and TT-25. And we'll be talking about those in just
7 a second.

8 That's a picture of a typical Elog that we have to

9 deal with. The spontaneous potential curve, which is the
10 left-hand -- the left-hand curve, is not very useful at

11 Camp Lejeune because it's a -- it's, more or less, an

12 industrial area. You've got a lot of ground currents, a
13 lot of current loss in the subsurface, which causes

14 reversals of the spontaneous potential curve.

15 Also, you have cycling going on; 60 cycles per second
16 in the subsurface. You have bleeding out of the -- out of
17 the electrical conduits that are buried, which also

18 confuse the resistivity side. But for the most part, all
19 of these analyses were based on areas or zones of low and
20 high resistivity and not related back to the spontaneous
21 potential.
22 This is typical of a boring log, one of the hundred.
23 I think this extends to a depth of about 20 feet or less.
24 Just a couple of points: This is the detail. These are
25 mostly logs from augering, hollow-stem augering. So you
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1 have a lot of smearing in the lithologic descriptions

2 going on, probably plus or minus half of a logger stem,

3 which i1s typically 5 feet. So any of these depths that

4 you 1dentify as perhaps a top of an aquifer or a top of a
5 confining unit have to be identified in that context, that
6 we're looking at something that might be accurate to only
7 within plus or minus several feet.

8 A number of the boring logs were created using split-
9 spoon samples at different intervals. Those, of course,
10 are accurate to the identified depth, and they're very

11 accurate. Many of the logs -- many of the boring logs in
12 the Tarawa Terrace area, the northern part of Tarawa

13 Terrace area, the ABC Cleaners' area, identified a feature
14 called "running sands." And this -- this was -- shows

15 universally as the top of the Tarawa Terrace or the -- top
16 of the upper Castle Hayne aquifer. And I can tell you --
17 I can explain the rationale for that at some time later.
18 This is typical of the drillers' logs that we had

19 available to us. 1In fact, that's gquite a good one
20 compared to many. That's the kind of detail that we
21 looked at; the lithologic descriptions. Most of the time,
22 T use the drillers' logs just to identify the occurrence
23 of what was called limestone or Copena.
24 There was a major, major problem in locating
25 accurately the various points of well-data collection, of
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1 monitoring wells, particularly for the many RI/FS studies
2 that were -- that were conducted there relative ABC

3 Cleaners and these other places. That was the 100 boring
4 logs that we -- that I discussed.

5 Virtually, the reports did not -- we used the state

6 plain coordinate system for North Carolina in 1983,

7 9-AD -- NAD. Virtually, none of the reports use that

8 system, so we had to convert the coordinates that were

9 available to us. Many of the coordinates in the report --
10 in some of the reports were not correct. They were --

11 even on their own system -- whatever arbitrary system they
12 devised.

13 So basically, what we did was just go back to the

14 old-fashioned way of measuring distances on the maps that
15 were provided. And we were able to identify -- you'll see
16 this -- the little building there, TT-47. We would take
17 intersections of roads or identified buildings or whatever
18 and use that as the -- we would find the state plain

19 coordinates for those places and then extrapolate those
20 coordinates to the rest of the map, basically just using
21 hand measurements. So you need to keep that in mind as
22 w