
 
 

Exhibit 58 

Case 7:23-cv-00897-RJ     Document 462-16     Filed 08/24/25     Page 1 of 139

















REPORT

Case 7:23-cv-00897-RJ     Document 462-16     Filed 08/24/25     Page 9 of 139















https://www.usgs.gov/media/images/modflow-2005-hypothetical-aquifer-system












13 

 
Figure 3: Map of Tarawa Terrace Area, Camp Lejeune 
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Historical base operations and waste-disposal practices have been identified as being responsible 
for contamination of groundwater and finished-water supplies within the HPHB areas. At Hadnot Point, 
different sources were defined, based on soil and groundwater sampling data, as well as historical data on 
infrastructure and operations. Leaking underground storage tanks (USTs), surface spills, and landfill 
material were some of the contaminant sources identified by ATSDR. Similar to Tarawa Terrace, the timing 
and quantification of contaminant releases from those sources are uncertain due to a lack of historical data. 

Figure 4 shows the HPHB WTP Area, including water-supply well locations and locations of 
storage tanks. It should be noted that not all of the storage-tank locations were identified as potential sources 
of contamination. 
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Figure 4: Map of Hadnot Point-Holcomb Boulevard Area, Camp Lejeune 
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Figure 6: Simulated and Observed PCE Concentrations at Water Supply Wells in Tarawa Terrace 

(ATSDR, Table F13, Chapter F)  
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Figure 8: Model Simulated PCE Concentrations in the Influent to the TT WTP for Corrected 

Source Date and Retardation Factor 3.48 

 

In Summary (Opinion 4): These model results illustrate how the ATSDR calibrated model, 
adjusted only to account for site-specific data for Kd, and correct implementation of the continuing 
source at ABC One-Hour Cleaners, estimates a historical reconstruction that fits the data equally 
well. It also indicates (a) a slower arrival of contamination to well TT-26 and, therefore, the influent 
to the WTP, and (b) much lower concentrations than those calculated by ATSDR over a period of 
about 15 years from the initial PCE releases. The uncertainty range for such historical reconstruction 
would also be lower, as it would be based on slower plume migration and lower concentrations for 
many years after the start of contaminant releases from the source. 

This also demonstrates that using a groundwater model for hindcasting is highly uncertain 
in the absence of site-specific data for assigning parameter values and a lack of observed data to 
constrain the model calibration. While professional judgment is essential in model construction, it 
cannot guarantee model accuracy absent these data.   
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Figure 10: Comparison of Observed and ATSDR Model-Calculated Concentrations at Pumping Wells 
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In that example, each car may travel at different speeds over different sections of the highway. 
Assuming these sections are of equal length, such as the cells of the model, the total travel time for each 
car is determined by its average speed over all the sections of the highway. If cars traveled at variable speeds 
over different sections, but their corresponding average speed over the entire distance was about the same, 
the total travel time would be about the same for all cars. Each car could drive faster or slower over different 
portions of the highway, but if their speeds averaged out to the same value, the travel times also average 
out to the same value. Hence, in the case of retardation factors and travel times, the small variability of the 
retardation factors means the overall variability of contaminant travel times is also small. 

 
Figure 13: PCE Concentrations from Calibrated Model and Retardation-Factor Uncertainty 

Bounds  

This means that the uncertainty analysis did not evaluate a larger portion of the range of possible 
retardation factors based on the parameter ranges ATSDR defined as reasonable for the site. By doing so, 
ATSDR ignored the possibility of slower plume migration in the aquifer and later arrival times of 
contamination at the water supply well. This is not consistent with a rigorous and appropriate uncertainty 
analysis. 

My evaluation concluded that, in Layer 1, the average retardation factor over the 840 realizations 
ranged from 3.275 to 3.296. In Layer 3, the average retardation factor over the 840 realizations ranged from 
3.276 to 3.297. Repeating the same steps above to calculate the median values over the 840 realizations in 
Layers 1 and 3, I determined that the median values in Layer 1 ranged from 3.122 to 3.146. I also determined 
that the median values in Layer 3 ranged from 3.123 to 3.148.201  

This means that, despite the range of parameter values assigned to model cells, mean and median 
parameter values varied very little. This is not entirely surprising, as the probability distribution functions 
are constructed to assign parameter variability around the calibrated value of the parameters. But it also 

 
201 See Appendix C for details 
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Figure 15: Influent PCE Concentrations at the Tarawa Terrace Water Treatment Plant for 

Retardation Factor 4.3  

 
Figure 16: Influent PCE Concentrations at the Tarawa Terrace Water Treatment Plant for 

Retardation Factor 4.3: ATSDR vs. Higher Retardation Model 
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Figure 26: ATSDR Surrogate Water-Supply Wells 
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Figure 27: Training and Prediction Period Operation of Surrogate Water-Supply Well HP-606 

 

 
Figure 28: Training and Prediction Period Operation of Surrogate Water-Supply Well HP-633 
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4.2.5.2 Uncertainty Analysis Is Incomplete  

The uncertainty analysis conducted by ATSDR focused solely on the uncertainty of the pumping 
schedules of water supply wells.283 ATSDR implemented a Latin Hypercube Sampling (LHS) methodology, 
an approach that generates a limited number of scenarios to be evaluated. The reason for this choice is that 
a rigorous uncertainty analysis using, for example, a Monte Carlo approach, would require tens of thousands 
of realizations.283 Such an approach would be computationally infeasible and, therefore, the simplified 
approach using LHS was selected instead. 

However, ATSDR considered a small number of only 10 uncertainty scenarios. For each scenario 
of historical pumping schedule, a new input to the calibrated model was constructed to incorporate this 
pumping schedule, and the model was run to calculate the historical concentrations in the influent to the 
WTP. The simulation results of these scenarios were aggregated to the plot shown in Figure 36.  

 

 
Figure 36: TCE Variation due to Pumping Schedule Uncertainty
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Appendix A: Site-Specific Data for Kd
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Appendix B: Discussion on Site-Specific Kd Values
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Appendix D: Sampling Data Available During the Historical 
Period in Tarawa Terrace
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Figure 39: Simulated and Observed PCE Concentrations at Water Supply Wells in Tarawa Terrace 

(ATSDR, Table F13, Chapter F)  
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Figure 40: Simulated and Observed PCE Concentrations at the Tarawa Terrace WTP (ATSDR, 

Table F14, Chapter F)   

Case 7:23-cv-00897-RJ     Document 462-16     Filed 08/24/25     Page 129 of 139



 

E-i 

Appendix E: Sampling Data Available During the Historical 
Period in Hadnot Point and Holcomb Boulevard
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Figure 41: Concentration Data for PCE and its Degradation By-Products in HPHB Water Supply 

Wells  (ATSDR, Table A4, Chapter A)  
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Figure 42: Concentration Data for Benzene, Toluene, Ethylbenzene, or Total Xylenes in HPHB 

Water Supply Wells  (ATSDR, Table A5, Chapter A)     
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Figure 43: Concentration Data for PCE, TCE, 1,2-tDCE, VC, and Benzene at the Hadnot Point 
WTP (ATSDR, Table A18, Chapter A)
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1994–1999
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Alexandros Spiliotopoulos, Ph.D.
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Dr. Spiliotopoulos’ expertise is quantitative and qualitative analysis of 
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applies analytical and numerical groundwater models, develops novel methods 
for evaluating water quantity and quality data, and designs and optimizes 
multiscale remedial systems and monitoring programs. He brings extensive 
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modeling support for RI/FS, RPO, and RD/RA Work Plans; design, performance 
assessment and optimization of remedial systems for fuel additives, metals, 
radionuclides and VOCs; as well as water-resource assessment for water-supply 
development, permitting, and adjudication.

REPRESENTATIVE EXPERIENCE

S.S. Papadopulos & Associates, Inc. – Rockville, Maryland

GROUNDWATER REMEDY DESIGN & EVALUATION

U.S. Department of Energy, Hanford, Washington: Technical Lead and Lead 
Modeler for the River Corridor Operable Units. Designed system alternatives 
for Remedial Process Optimization, Remedial Investigation/Feasibility Study, 
and Remedial Design/Remedial Action Work Plans, including the design and 
implementation of large-scale pump-and-treat systems and/or MNA and other 
in-situ treatment technologies, to meet short- and long-term goals for river 
protection and aquifer cleanup. Used in-house enhanced versions of MODFLOW, 
MODPATH, and MT3DMS to design, evaluate and optimize remedies to meet 
cleanup objectives. Examples of this work include:

	�MDeveloped strategies for implementing EPA’s DQO process and statistical 
evaluations for site closure, considering MNA and/or in-/ex-situ treatment. 

	�M�'�S�R�W�X�V�Y�G�X�I�H���E�R�H���G�E�P�M�F�V�E�X�I�H���X�L�I�����������%�V�I�E�W�����(���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���E�R�H���V�I�E�G�X�M�Z�I��
contaminant transport groundwater model, using the MODFLOW suite of 
codes. performed uncertainty analysis using Null Space Monte Carlo to 
evaluate aquifer restoration timeframe uncertainty. 

	�M�'�S�R�W�X�V�Y�G�X�I�H���E�R�H���G�E�P�M�F�V�E�X�I�H���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���E�R�H���J�E�X�I���
���X�V�E�R�W�T�S�V�X���Q�S�H�I�P�W���J�S�V��
all Operable Units in the River Corridor. 

	�M�(�I�W�M�K�R�I�H���W�E�Q�T�P�M�R�K���E�R�H���E�R�E�P�]�W�M�W���T�P�E�R�W���E�R�H���X�I�W�X���H�I�W�M�K�R�W���J�S�V���E�V�I�E���W�T�I�G�M�¼�G��
hexavalent chromium rebound studies to determine if groundwater 
remediation activities have met or are on track to meet cleanup goals.

	�MAs part of annual reporting since 2012, conducted (a) site-wide multi-
constituent plume delineation by developing/ implementing a systematic 
approach for data-selection and using in-house transformation-based kriging 
algorithms; (b) pump-and-treat system performance evaluations including 
�½�S�[���E�R�H���J�E�X�I���
���X�V�E�R�W�T�S�V�X���Q�S�H�I�P�M�R�K�����W�X�E�X�M�W�X�M�G�E�P���E�W�W�I�W�W�Q�I�R�X���S�J���[�E�X�I�V���U�Y�E�P�M�X�]��
data (with covariates for seasonal, river, and pumping effects), monitoring 
network evaluation and recommendations.

	�MContributor to the evaluation of the presence, extent, and mass loading from 
continuing sources, including analysis of batch tests

	�MDeveloped functional criteria and designed critical and optimal networks for 
monitoring wells equipped with pressure transducers and data loggers to 
collect continuous water-level data.

	�MDesigned and performed reactive transport simulations using the MT3DMS 
dual-domain formulation and developing the CTS module for time-varying 
mass recirculation of extracted contaminants via injection wells. 
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	�MFor groundwater monitoring under RCRA, developed 
tools and novel approaches in support of remedial action 
and contaminant migration pattern evaluations. 

	�MResponsible manager for RCRA progress evaluations in 
300 Area, including estimates of concentration trends, 
�]�I�E�V�P�]���Q�I�E�R���G�S�R�G�I�R�X�V�E�X�M�S�R�W�����E�R�H���G�S�R�¼�H�I�R�G�I���P�M�Q�M�X�W���J�S�V��
groundwater wells for the MNA remedy for multiple 
constituents, and enhanced attenuation (EA) remedy 
for uranium.

U.S. Environmental Protection Agency (EPA) Region 5: 
Provides technical support to Region 5 EPA for evaluating 
�K�V�S�Y�R�H�[�E�X�I�V���½�S�[�����G�S�R�X�E�Q�M�R�E�R�X���X�V�E�R�W�T�S�V�X�����E�R�H���V�I�Q�I�H�]��
performance at multiple Superfund sites. Authored and co-
authored reports to support statutory Five-Year Reviews, 
including recommendations on remedy and monitoring 
program optimization. Remedial technologies evaluated 
included pump-and-treat (P&T), monitored natural 
attenuation (MNA), soil vapor extraction (SVE), air-sparge/
biosparge (AS/B).

Sparton Corporation, Albuquerque, New Mexico:  
Technical Lead and Lead Modeler for performance 
evaluation and optimization of the remedial design, and 
assessment of groundwater quality data to evaluate plume 
migration patterns and effectiveness of remediation 
of VOCs and metals, including chromium. Constructed 
�E�R�H���G�E�P�M�F�V�E�X�I�H�����(���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���E�R�H���G�S�R�X�E�Q�M�R�E�R�X��
transport for transient site conditions, in support of 
system performance evaluations. Responsible for all 
compliance/mitigation efforts and annual reporting to 
EPA/NMED. Expanded monitoring program to evaluate 
potential vapor intrusion issues and the presence and 
migration of 1,4-dioxane within and outside the hydraulic 
containment zone. 

New York Department of Environmental Conservation 
(NYSDEC), New York: Consulted to the NYSDEC spills 
department, evaluating and simulating the fate and 
remediation of fuel spills. Provided hydrogeologic 
�S�Z�I�V�W�M�K�L�X���E�R�H���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���E�R�H���J�Y�I�P���G�S�Q�T�S�R�I�R�X��
transport and fate analyses to design and optimize 
groundwater remedies and the associated monitoring 
systems to protect sole-source municipal supplies. 
Projects included:

	�MNew Hyde Park Site Characterization, Long Island: 
Reviewed and supervised site characterization efforts 
in collaboration with NYSDEC. Developed and calibrated 
�E���X�L�V�I�I���H�M�Q�I�R�W�M�S�R�E�P���½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P���J�S�V���E��
robust pump-and-treat remedy evaluation to support the 
development of a cost-effective remedial system design 
to address a MTBE mega-plume. 

	�MMineola Site Characterization and Monitoring Plan, 
Long Island: Provided technical support for site 
characterization and design of a monitoring plan for 
a MTBE plume. Developed and calibrated a three-

�H�M�Q�I�R�W�M�S�R�E�P���½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P���J�S�V���X�L�I���H�I�W�M�K�R��
of a remedial system to protect a downgradient public 
supply well. Implemented geostatistical and other 
methods to evaluate spatial and temporal variations of 
the magnitude and direction of the hydraulic gradient 
in support of additional remedy designs to address the 
MTBE plume. 

	�MElmont Site Characterization, Long Island:  Reviewed 
and supervised site characterization efforts. Designed, 
coordinated, and performed a rapid mapping 
methodology for 3D site-characterization and expedited 
plume delineation. The designed mapping methodology 
combined direct-push sampling and Quantile-Kriging 
interpolation techniques. Developed a three-dimensional 
�½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P���X�S���E�W�W�I�W�W���X�L�I���1�8�&�)���T�P�Y�Q�I��
migration, to evaluate alternative remedial designs, and 
to monitor natural attenuation.

	�MRonkonkoma Groundwater Flow & Transport Model, 
Long Island: Developed and calibrated a groundwater 
�½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P���X�S���E�R�E�P�]�^�I���T�P�Y�Q�I�����1�8�&�)����
BTEX, TAME, and TBA) migration patterns for at the site, 
and to monitor the operation of the appropriate Interim 
Remedial Measure (IRM) system.

	�MUniondale Monitoring Plan, Long Island:  Developed a 
monitoring plan to delineate the contaminant plume and 
to assess plume migration characteristics to identify 
appropriate measures for protection of downgradient 
receptor wells.

	�MHampton Bays Flow & Transport Model, Long Island:  
�%�T�T�P�M�I�H���E���X�L�V�I�I���H�M�Q�I�R�W�M�S�R�E�P���½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P��
to assess MTBE-plume migration pathways over time, 
under varying regional hydraulic gradient conditions. 
Evaluated the effectiveness of the existing IRM system 
and recommended system enhancements.

	�MWest Hempstead Flow & Transport Model:  Developed 
�E���X�V�E�R�W�M�I�R�X���X�L�V�I�I���H�M�Q�I�R�W�M�S�R�E�P���½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P��
�X�S���E�R�E�P�]�^�I���L�M�W�X�S�V�M�G�E�P���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���G�S�R�H�M�X�M�S�R�W���E�X���X�L�I��
site and to identify MTBE plume migration and recovery 
at the IRM wells. Evaluated system performance, 
recommended improvements for system operations, and 
assessed aquifer cleanup times. 

	�MGloria Road Groundwater Monitoring Network, 
Nassau County: Provided technical support and 
recommendations for the development of a monitoring 
network to determine the migration pattern of a MTBE 
�E�R�H���&�8�)�<���T�P�Y�Q�I�����-�Q�T�P�I�Q�I�R�X�I�H���E�R���I�\�M�W�X�M�R�K���½�S�[���Q�S�H�I�P��
to perform particle-tracking analysis and sensitivity 
analysis to provide bounding estimates on the lateral 
extent of the plume pathway and to evaluate whether a 
proposed monitoring well would intercept the plume.

	�MEast Patchogue Flow & Transport Model, Suffolk 
County: Supervised the development of a three-
�H�M�Q�I�R�W�M�S�R�E�P���½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P���X�S���E�R�E�P�]�^�I���X�L�I��
historical migration of a MTBE plume and to quantify its 
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relative discharge to a pond near the shoreline and the 
Long Island Sound. Performed a sensitivity analysis to 
incorporate variation in pond stage due to tidal effects.

Onondaga Lake Parameter Estimation: Reviewed and 
�I�\�T�E�R�H�I�H���T�E�V�E�Q�I�X�I�V���I�W�X�M�Q�E�X�M�S�R���I�J�J�S�V�X�W���J�S�V���E���½�S�[���E�R�H��
transport model calibration. Evaluated the proposed 
remedial design and provided recommendations for 
appropriate design parameters.

Far-Mar-Co Subsite, Hastings Site, Nebraska:  Calibration 
�S�J���X�L�I���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���E�R�H���G�S�R�X�E�Q�M�R�E�R�X���X�V�E�R�W�T�S�V�X���Q�S�H�I�P����
applying advanced parameter estimation techniques, 
including regularization, using PEST.

WATER RESOURCE EVALUATIONS

Mississippi vs. Tennessee, City of Memphis and Memphis 
Light, Gas, and Water Division: Worked on groundwater 
modeling and ancillary evaluations in support of 
assessment of water-level declines throughout the aquifer 
in light of Mississippi’s complaint that Tennessee is 
stealing its groundwater.

North Penn Area 5 Superfund Site near Colmar, in Bucks 
and Montgomery Counties, Pennsylvania:  Compiled and 
analyzed historical water level data for vertical gradient 
and particle tracking evaluations in a highly fractured 
�E�U�Y�M�J�I�V�����1�S�H�M�¼�I�H���X�L�I���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���Q�S�H�I�P���H�I�Z�I�P�S�T�I�H��
by the USGS, to include additional pumping wells and 
a former pond area. Developed and assessed various 
pumping scenarios, via groundwater modeling and 
particle tracking.

Hanford Natural Resource Trustee Council (HNRTC), 
Hanford, Washington:  Technical lead to conduct a desktop 
survey to evaluate existing information incorporating a 
literature study, model outputs, conceptual site models 
(CSMs), plume maps, and data, to estimate the upwelling 
of contaminants to the Columbia River at the Hanford Site, 
in support of a Natural Resource Damage Assessment 
and Restoration (NRDAR) process undertaken by the 
Hanford Natural Resource Trustee Council (HNRTC). 
Developed a hybrid mapping-modeling method for 
integrating distributed plume information and historical 
groundwater model results, to provide bounding estimates 
of contaminant upwelling for the period 1980-2020. The 
assessment reviewed contaminants of interest (COIs) 
and produced sitewide plume depictions, hundreds 
of piecewise-continuous digital maps for the main 
COIs, mass upwelling graphs illustrating the annual 
and cumulative mass upwelling for each COI and area, 
heatmaps illustrating upwelling patterns for each COI and 
OU, concentration upwelling maps for the main COIs, and 
maps of annualized temperature distributions for each OU.

Apalachicola-Chattahoochee-Flint River Basin, Florida 
vs. Georgia Water Dispute: Provided technical support 
to Georgia’s Counsel in reviewing material submitted for 

�G�S�R�W�M�H�I�V�E�X�M�S�R���M�R���X�L�I���G�S�R�½�M�G�X���V�I�W�S�P�Y�X�M�S�R���P�M�X�M�K�E�X�M�S�R���E�X���X�L�I��
�9���7�����7�Y�T�V�I�Q�I���'�S�Y�V�X�����6�I�Z�M�I�[�I�H���Q�S�H�I�P���¼�P�I�W�����R�Y�Q�I�V�M�G�E�P���E�R�H��
analytical evaluations, and historical data. Provided high-
level assessment of current and projected water-resource 
management practices and plans, and of the impacts to 
inter-state water allocations.

�'�S�R�¼�H�I�R�X�M�E�P���'�P�M�I�R�X�� Technical Lead for the evaluation 
of groundwater as a large-scale potential water supply 
for an international site serving a population of more 
than 5 million people. Led and conducted hydrogeologic 
and geochemical evaluations, reviewed geophysical 
assessments to enhance hydrogeologic interpretations, 
and developed multiple conceptual models for hypotheses 
testing by constructing, calibrating and deploying 
�K�V�S�Y�R�H�[�E�X�I�V���½�S�[���E�R�H���X�V�E�R�W�T�S�V�X���Q�S�H�I�P�W���M�R���E���L�M�K�L�P�]��
fractured aquifer with transboundary considerations. 
Designed and performed uncertainty analyses using IES 
for calibrated realizations. Provided recommendations 
for short- and long-term aquifer testing and monitoring/
characterization activities.

U.S. Army Corps of Engineers (USACE), New England 
District:  Technical Lead for the construction and 
�G�E�P�M�F�V�E�X�M�S�R���S�J���E���1�3�(�*�0�3�;���9�7�+���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���Q�S�H�I�P��
and deployment of mod-PATH3DU to evaluate pumping 
effects on surface water bodies, assess contaminant 
�Q�M�K�V�E�X�M�S�R���T�E�X�L�[�E�]�W�����E�V�I�E�W���S�J���M�R�½�Y�I�R�G�I�����E�R�H���>�S�R�I���-�-��
Wellhead Protection Area for the proposed well. The model 
will serve as the main tool for evaluating PFAS fate and 
transport, as part of the RI/FS effort at the site.

Kansas Department of Agriculture Republican River Basin 
Model, Northwest Kansas: ���1�S�H�M�¼�I�H���E�R�H���V�I���G�E�P�M�F�V�E�X�I�H��
�X�L�I���I�\�M�W�X�M�R�K���6�I�T�Y�F�P�M�G�E�R���6�M�Z�I�V���'�S�Q�T�E�G�X���%�W�W�S�G�M�E�X�M�S�R���½�S�[��
model (focusing on the Northwest Kansas area) to provide 
an administrative tool for the prediction of impacts to the 
Republican River from varying future irrigation patterns. 
Provided technical support to Kansas Department 
of Agriculture to evaluate future resource allocation 
and compliance on the basis of a Tri-State water-
use agreement.

Kansas Department of Agriculture Solomon River Basin 
Groundwater Flow Model Evaluation: Supervised and 
provided recommendations for the development and 
�G�E�P�M�F�V�E�X�M�S�R���S�J���X�[�S���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���Q�S�H�I�P�W���J�S�V���X�L�I��
Solomon River basin, to be used as an administrative tool 
for the management of the available water resources for 
irrigation purposes. 

Montana vs. Wyoming and North Dakota, Tongue River 
Basin Technical Support:  Provided technical support in 
reviewing groundwater model parameters and results, 
�L�M�W�X�S�V�M�G�E�P���W�X�V�I�E�Q���½�S�[���E�R�H���S�Y�X�J�E�P�P���H�E�X�E�����E�R�H���S�X�L�I�V���E�R�E�P�]�W�I�W��
to evaluate aquifer response and stream depletions to 
irrigation pumping and coal bed methane (CBM) pumping. 
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Rainelle Power Plant Water Supply Evaluation, West 
Virginia:  As part of the EIS for the construction and 
operation of this proposed power plant, developed and 
�G�E�P�M�F�V�E�X�I�H���E���X�L�V�I�I���H�M�Q�I�R�W�M�S�R�E�P���½�S�[���Q�S�H�I�P���X�S���W�M�Q�Y�P�E�X�I��
�K�V�S�Y�R�H�[�E�X�I�V���½�S�[���G�S�R�H�M�X�M�S�R�W���X�S���I�Z�E�P�Y�E�X�I���X�L�I���E�Z�E�M�P�E�F�M�P�M�X�]��
of groundwater as a water source for cooling purposes 
and to evaluate potential impacts to local pumping wells 
�E�R�H���V�M�Z�I�V���½�S�[�����4�I�V�J�S�V�Q�I�H���E�U�Y�M�J�I�V���X�I�W�X���E�R�E�P�]�W�I�W���X�S���H�I�¼�R�I��
�L�]�H�V�E�Y�P�M�G���T�V�S�T�I�V�X�M�I�W���X�L�E�X���[�I�V�I���J�Y�V�X�L�I�V���V�I�¼�R�I�H���H�Y�V�M�R�K���X�L�I��
�Q�S�H�I�P���G�E�P�M�F�V�E�X�M�S�R���T�V�S�G�I�W�W�����'�S�R�H�Y�G�X�I�H���F�E�W�I�½�S�[���E�R�E�P�]�W�M�W��
�X�S���I�W�X�M�Q�E�X�I���V�M�Z�I�V���½�S�[���X�L�E�X���[�E�W���E�X�X�V�M�F�Y�X�I�H���X�S���K�V�S�Y�R�H�[�E�X�I�V��
and to evaluate river water depletions due to pumping. 
Developed pumping and recharge scenarios to assess the 
impact of pumping from existing and proposed wells that 
would supply the power plant, to local production wells 
�E�R�H���X�S���V�M�Z�I�V���½�S�[����

�'�S�R�¼�H�I�R�X�M�E�P���'�P�M�I�R�X�����)�P���'�E�Q�T�S�����8�I�\�E�W�� Performed 
statistical analyses of isotopes and other chemicals to 
examine origin of contaminants and plume migration for 
a site contaminated with TCE, DCE and other chemicals. 
Constructed, calibrated, and deployed numerical and semi-
�E�R�E�P�]�X�M�G�E�P���Q�I�X�L�S�H�W���J�S�V���W�M�Q�Y�P�E�X�M�R�K���K�V�S�Y�R�H�[�E�X�I�V���½�S�[���E�R�H��
contaminant transport (MODFLOW/MT3D and ATRANS), to 
estimate the contaminant release history at the site, based 
on recent monitoring data. 

ADK Consulting Engineers S.A. – Athens, Greece

Water distribution network, Corfu, Greece:  Designed and 
calibrated a model of the metropolitan water distribution 
network of the City of Corfu.

Athens Water Supply and Sewerage Company, Greece: 
Updated the numerical model for the principal mains of 
the water distribution network of the City of Athens and 
its suburbs, to simulate water demands associated with 
the 2004 Olympic Games. The assessment included 
all recent changes to the network and served as the 
primary management tool of the water distribution 
network. Developed a database and a GIS application 
for data management and interface with the hydraulic 
simulation model.

Olympic Village, Athens, Greece: Project engineer 
responsible for the design of the irrigation system of the 
Olympic Village, including four pumping stations and two 
�W�X�S�V�E�K�I���T�S�R�H�W�����'�S�Q�T�P�I�X�I�H���X�L�I���T�V�I�P�M�Q�M�R�E�V�]���E�R�H���¼�R�E�P���H�I�W�M�K�R��
and tender document preparation for the irrigation system 
�E�R�H���E���X�V�I�E�X�I�H���[�E�X�I�V���W�X�S�V�E�K�I���X�E�R�O�����)�Z�E�P�Y�E�X�I�H���X�L�I���I�¾�G�M�I�R�G�]��
of the water distribution network design parameters, and 
�T�I�V�J�S�V�Q�I�H���G�S�Q�T�P�I�X�I���¼�V�I���½�S�[���E�R�E�P�]�W�M�W��

Municipality of Lamia, Greece:  Proposed an alternative 
design of the new treated-water storage tank for the City 
of Lamia for a total capacity of 2,500m³, and developed a 
GIS application interface for the management of the new 
treated-water aqueducts.

Pan-Peloponnesian National Stadium of Patras, 
Greece, Ministry of Culture:  Designed the new 
stormwater management network as part of the stadium 
reconstruction for the 2004 Olympic Games. 
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