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v Department of Toxic Substances Control
Yana Garcia Katherine M. Butler, MPH, Director Gavin Newsom
Secretary for 9211 Oakdale Avenue Governor
Environmental Protection Chatsworth, California 91311

https://dtsc.ca.gov/

Sent Via Electronic Mail
April 8, 2026

Dr. Joshua Mengers

Federal Project Director

Energy Technology Engineering Center
980 Enchanted Way, Suite 108

Simi Valley, California 93065
Joshua.Mengers@emcbc.doe.gov

DTSC COMMENTS ON DOE TECHNICAL MEMORANDUM: TRANSPORT
MODELING RESULTS FOR SANTA SUSANA FIELD LABORATORY AREA IV,
VENTURA COUNTY, CALIFORNIA, AUGUST 2025

Dear Dr. Mengers,

The Department of Toxic Substances Control (DTSC) has reviewed the Department of
Energy’s (DOE) Technical Memorandum: Transport Modeling Results for Santa Susana
Field Laboratory (SSFL) Area IV, Ventura County, California (Transport Modeling TM).
The Transport Modeling TM prepared by CDM Federal Programs Corporation (CDM
Smith) for the DOE is dated August 26, 2025 and was submitted to DTSC via email on
November 5, 2025.

Transport modeling was conducted in response to DTSC comments on the draft
Groundwater Corrective Measures Study (CMS) requesting DOE demonstrate the
effectiveness of monitored natural attenuation (MNA) and other remedial alternatives,
and as part of an overall evaluation of groundwater corrective measures alternatives.
Groundwater fate and transport modeling was conducted to simulate conditions under a
“no active remedy” scenario in which existing conditions are allowed to continue without
active remediation. No “active remedy” scenarios have been evaluated.

DTSC staff reviewed the Transport Modeling TM and have the following comments from
the Engineering and Special Projects Office (ESPO) and Geological Services Branch
(GSB):
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ESPO Comments

1.

The groundwater fate and transport modeling was conducted using Finite
Element Heat and Mass Transfer Code (FEHM), a finite element computer code
developed by the Los Alamos National Laboratory. Even though the source code
of FEHM is publicly available, it does not appear to have a user-friendly interface
that can allow DTSC to easily check the detailed model settings and parameters
and verify the modeling results. In addition, it appears that the fate and transport
models with simplified flow fields as presented in the Transport Modeling TM did
not take full advantage of FEHM’s capabilities for simulating complex
groundwater flow and transport systems, except for the generalized dual-porosity
module used to simulate matrix diffusion in fractured bedrock.

If the purpose of fate and transport modeling is to compare different alternatives
for the CMS and the flow field for each area can be simplified as 1D flow in a
homogeneous aquifer with constant groundwater velocity, ESPO recommends
that the Remediation Evaluation Model for Chlorinated Solvents (REMChlor-MD)
software tool be considered as an alternative modeling tool to simulate matrix
diffusion in fractured bedrock at the Site. Instead of discretizing the rock matrix
into multiple cells and explicitly simulating the concentration profile into the rock
matrix as FEHM does, REMChlor-MD uses a semi-analytical solution to
approximate matrix diffusion and is likely to be capable of providing results
comparable to the models presented in the Tech Memo. REMChlor-MD is widely
used in the industry and also has a user-friendly interface that can allow DTSC to
easily review the model.

If 3D models are needed to simulate complicated groundwater flow conditions for
more detailed evaluation or remedial design, ESPO recommends that
Unstructured Grid (USG)-Transport with the Matrix Diffusion Transport (MDT)
package be considered. The MDT package is based on the semi-analytical
method in REMChlor-MD. USG-Transport is included in commercial modeling
software with graphical user interface such as GMS that can allow DTSC to
easily review the model.

The fate and transport models presented in the Transport Modeling TM were
based on simplified assumptions of the flow field and only simulated the “no
active remedy” scenario. Please explain whether and how “active remedy”
scenarios will be simulated for CMS alternatives that include active remedy
components such as groundwater extraction or in-situ treatment.

3. Please provide the model files for all future modeling work for DTSC to review.
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It is not clear whether the eight models presented in the Transport Modeling TM
were all based on aquifer zones or fractures of similar depths and characteristics.
Please clarify.

The model dimensions and hydraulic gradient were only provided for the
Radioactive Materials Handling Facility (RMHF) model. Please provide the model
dimensions in all directions and the hydraulic gradient for the other seven models
presented in the Transport Modeling TM.

ESPO understands that the model grids have a spatial resolution of 1 meter in X
and Y directions, but it is not clear what the vertical discretization is for each
model. Please clarify.

Please explain what boundary conditions were used for the fate and transport
models and how they were applied in each model.

Please explain where the source zone was defined (e.g., which model cells) and
how the source mass flux was applied to the source zone in each model. Please
also explain the basis for these contaminant source settings in each model.

Table 1 shows the parameter values used in the RMHF model with reference to
Groundwater Transport Modeling to Investigate Contaminant Back-Diffusion from
the Rock Matrix (Arnold and James 2020). However, the values of permeability,
sorption coefficient of trichloroethene (TCE), half-life of TCE, and source mass
flux in Table 1 do not match those in Arnold and James 2020. Please explain
why.

10.The 1st bullet in the 3rd paragraph on Page 4 states that “A release rate and

11

release concentration were estimated and adjusted during model calibration” for
the RMHF model. According to Arnold and James 2020, the “release rate” of
water and the associated “release concentration” were two separate calibration
parameters in the RMHF model. However, it appears that these two parameters
were combined to get the “source mass flux” in Table 1 as one single calibration
parameter for models presented in the Transport Modeling TM. Please explain
whether that is the case and revise the Transport Modeling TM to discuss the
differences accordingly.

. The RMHF model presented in Arnold and James 2020 appears to introduce the

contaminant source as a flux of wastewater from the leachfield. That is the likely
reason why two parameters, the “release rate” of water (i.e., leachfield water flux)
and the associated “release concentration” (i.e., TCE concentration in leachfield
discharge), were used to define the contaminant source. However, it is not clear
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whether the resulting water level changes (e.g., mounding) were simulated in the
model that appears to assume a constant groundwater velocity under a uniform
hydraulic gradient. In addition, it is not clear whether and how groundwater

pumping at RD-63 from 1994 to 2005 was accounted for in the model. Please
explain.

12.Please explain whether there are any field data to support the assumed

parameter values of fracture porosity, rock matrix porosity, fracture spacing, and
permeability.

13.Please explain whether contaminant degradation is assumed to occur in
fractures only, or in rock matrix only, or in both fractures and rock matrix in the
models presented in the Transport Modeling TM. If degradation is assumed to
occur in both fractures and rock matrix, please explain why the same degradation
rate or half-life can be used for both fractures and rock matrix.

14.For perchloroethylene (PCE) / TCE degradation included in the models, please

explain whether that represents biotic or abiotic degradation and provide the
basis for that assumption.

15.0nly TCE/PCE degradation was included in the models. Depending on whether
the degradation is biotic or abiotic, different degradation products may be
generated and some of them such as cis-1,2-dichloroethylene (cis-1,2-DCE) and
vinyl chloride (VC) are also chemicals of concern (COCs). If the degradation is
microbial mediated reductive dechlorination, it is important to ensure complete
dechlorination is occurring without stalling at a certain step such as cis-1,2-DCE.
In addition, the estimated cleanup timeframe should be based on complete
degradation of all COCs including the daughter products, not just TCE/PCE.
ESPO recommends this be considered in future modeling efforts.

16. Except for the RHMF model, the rest of the models mostly only had one
calibration well. In addition, some of the calibration wells are located in the
source area. This will likely result in significant uncertainty in the modeling
results. ESPO recommends this be discussed in the Transport Modeling TM.

17.The model match to data and downgradient trends was stated to be acceptable
for all the models presented in the Transport Modeling TM. However, it is not
clear what criteria were used to evaluate the model fit. ESPO recommends this

be discussed and the detailed calibration statistics be presented in the Transport
Modeling TM.
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18.ESPO recommends that the total source mass release be estimated for each

area based on the calibrated source mass flux and source release period to
verify whether it is reasonable compared to the history of each area. ESPO notes
that with the current model parameter values presented in the Transport
Modeling TM, the total mass of TCE released ranged from approximately 0.5
kilograms (kg) over a period of 25 years in the Old Conservation Yard to
approximately 5,163 kg over a period of 22 years in the Former Sodium Disposal
Facility.

GSB Comments

1.

The document states “For each of these RFI sites, an individual model was
created to represent groundwater flow and solute transport, including back-
diffusion, in an approach first applied at the SSFL to the RMHF by Drs. Bill
Arnold and Scott James and discussed in the Groundwater Transport Modeling
to Investigate Contaminant Back-Diffusion from the Rock Matrix (Arnold and
James 2020a).” It later states “Each model was developed and applied following
the same approach derived by Arnold and James.”

It is important to note that the purpose of the work completed by Drs. Arnold and
James was to address specific aspects of contaminant transport in Area IV.
These models were designed as interpretative or conceptual, and not as
predictive models. As stated, the eight models presented in the document, using
the same approach, are simplified flow models with fate and transport
constructed using fixed, generalized site-wide parameters, calibrated by
adjusting the half-life of TCE and the source mass flux to a relatively narrow
timeframe of data. Both parameters used in calibration are poorly constrained.
Further, the model results represent only a single realization, and other equally
plausible or calibrated model outcomes were not generated, and an uncertainty
analysis was not completed.

The GSB recommends that DTSC and DOE meet to discuss and concur on the
specific use of the fate and transport model in the CMS. Models need to be
evaluated considering their intended usage.

It is unclear why the previous 3-D model, developed for the entire SSFL site and
refined by DOE for Area |V, was not used to inform (i.e., boundary conditions,
recharge, etc.) the groundwater flow models for the eight areas. The document
should discuss the previous groundwater flow model and compare its flow fields
to those of the current models.



Dr. Joshua Mengers
April 8, 2026
Page 6

3. The document states the following: “These results can then be used as a line of

evidence in the CMS process to evaluate whether achieving risk-based or
background levels of contamination would be possible within a reasonable
timeframe, to identify areas where active remediation may be necessary to
shorten the remedial timeframe, to provide estimates of remedial timeframes for
sites where MNA may be appropriate, and to support the selection of appropriate
target media cleanup objectives (i.e., contaminant concentrations that the
corrective measure must achieve).” Given the inherent uncertainty of the models
presented in the document, the GSB does not believe that the model results can
serve as a primary line of evidence in establishing achievable media cleanup
levels or predicting remedial timeframes. The uncertainty associated with the
high variability in the rates and completeness of biotic degradation of TCE
intrinsically is problematic. In a RCRA CMS, source control is a threshold
criterion. In a MNA remedy, if there is an existing source to groundwater
contamination, removal or control is considered an essential component. The
GSB expects, regardless of the modeling results for MNA, that active source
removal and/or control will be implemented as part of final groundwater remedy.

DTSC requests DOE provide responses to the above comments, revise the document

in accordance with the comments, and provide the requested information within
45 business days of receipt of this letter. If you have any questions, please contact
Tanya Brosnan, Project Manager, at (818) 717-6619 or via email at
Tanya.Brosnan@dtsc.ca.gov.

Sincerely,

Tanya Brosnan, PG, CHg

Santa Susana Field Laboratory

Site Mitigation and Restoration Program
Department of Toxic Substances Control

Reviewers:

Tom Seckington, PG, CHG
Senior Engineering Geologist THOMAS M.
DTSC/GSB SECKINGTON
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Li Wang, PhD, PE &2

Senior Hazardous Substances Engineer
DTSC/ESPO

cc:  (via email)

Rose Galer John Wondolleck

U.S. Department of Energy CDM Federal Programs Corporation
Rose.Galer@emcbc.doe.gov WondolleckJT@cdmsmith.com

Pamela Hartman, PG Steven Becker, PG

U.S. Department of Energy Department of Toxic Substances Control
Pamela.Hartman@emcbc.doe.gov Steven.Becker@dtsc.ca.gov

Denise Gonzalez Mindy Mathias, PE

North Wind Portage, Inc. Department of Toxic Substances Control
Denise.Gonzalez@northwindgrp.com Mindy.Mathias@dtsc.ca.gov

Luke Hill Li Wang, PE

North Wind Portage, Inc. Department of Toxic Substances Control
Luke.Hill@northwindgrp.com Li.Wang@dtsc.ca.gov

Anthony Kuster Tom Seckington, PG, CHg

CDM Federal Programs Corporation Department of Toxic Substances Control
Kusterac@cdmsmith.com Tom.Seckington@dtsc.ca.gov

Greg Stuesse
CDM Federal Programs Corporation
Stuessegl@cdmsmith.com
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