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June 22, 2018

Mr. Peter Zorba

NASA

5800 Woolsey Canyon Road
Canoga Park, California 91304

BUILDING 204 AND EXPENDABLE LAUNCH VEHICLE AREA OF IMPACTED
GROUNDWATER, SANTA SUSANA FIELD LABORATORY, VENTURA COUNTY,
CALIFORNIA

Dear Mr. Zorba:

The Department of Toxic Substances Control (DTSC) has completed its review of the
Draft B204/ELV AIG Data Evaluation Report (Report). The draft Report was submitted
as Appendix A (Volume 2) of the NASA Groundwater RFI Report for the Santa Susana
Field Laboratory (NASA, May 2017).

Attached is a technical memorandum from DTSC’s Geologic Services Branch
presenting comments on the draft Report. Please review and address the comments,
and prepare responses to incorporate into the draft final Report. DTSC would like to
meet with NASA by July 20, 2018 to discuss the response to comments and before
NASA completes revisions to the draft final Report.

If you have any questions, please contact me at Roger.Paulson@dtsc.ca.gov or at
(916) 255-3702.

Sincerely,

“// i

.,."/"6 7

Roger Paulson, PE, Chief
Santa Susana Field Laboratory Unit
Department of Toxic Substances Control
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Attachment: Technical Memorandum from DTSC’s Geologic Services Branch
cc: (via e-mail)
Dr. Keith Thomsen

NASA
keith.d.thomsen@nasa.gov

Mark Malinowski
Department of Toxic Substances Control
Mark.Malinowski@dtsc.ca.gov

Paul Carpenter
Department of Toxic Substances Control
Paul.Ccarpenter@dtsc.ca.qgov

Tom Seckington
Department of Toxic Substances Control
Tom.Seckington@dtsc.ca.gov

Buck King
Department of Toxic Substances Control
Buck.King@dtsc.ca.gov




b Department of Toxic éubstances Control

Barbara A. Lee, Director

M"“S':;‘:’eg‘:;’g’;?“ez 5796 Corporate Avenue Ed’""’go ?érﬁg own Jr.
Environmental Protection Cypress, California 92620

MEMORANDUM

TO: Roger Paulson P.E., Chief
Santa Susana Field Laboratory Unit
Brownfields and Environmental Restoration Program

FROM: Thomas Seckington, P.G. 6460, C.HG. 739 B
Senior Engineering Geologist, Geological Services Ui
Geologic Services Branch ‘
Brownfields and Environmental Restoration Program

DATE: June 21,2018

SUBJECT: DRAFT VOLUME 3, APPENDIX B, B204/ELV AIG DATA EVALUATION
REPORT

SANTA SUSANA FIELD LABORATORY, MAY 2017

Project: 900274-48 Activity: 22120

The Department of Toxic Substances Control (DTSC) Geologic Services Unit (GSU)
reviewed and developed the following comments on the Draft Volume 3, Appendix B,
B204/ELV AIG Data Evaluation Report (ELV Report, May 2017), prepared for the
National Aeronautics and Space Administration (NASA).

The stated objectives of the B204/ELV Report are to summarize site histories and
relevant site investigations, and present the SCM for Building 204/Expendable Launch
Vehicle (B204/ELV) Area of Impacted Groundwater (AlG) at Santa Susana Field
Laboratory (SSFL). The B204/ELV Report presents geologic and hydrogeologic
interpretations, and evaluates the nature and extent and fate and transport of

chemicals of concern (COCs) in saturated and unsaturated bedrock at the B204/ELV
AlG.
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The B204/ELV Report is one of five documents that make up the NASA Groundwater
RF| Report for SSFL (May 2017) The structure of the Groundwater RFI Report
submittal includes five volumes; made up of a summary report (Volume 1) and four AlG
reports:

e Former Liquid Oxygen (LOX) Plant AlG (Volume 2, Appendix A);

« Building 204/Expendable Launch Vehicle (B204/ELV) AIG (Volume 3, Appendix B);
o Alfa/Bravo AlG (Volume 4, Appendix C); and

e Coca/Delta AlG (Volume 5, Appendix D).

This memorandum provides GSU comments on the Building 204/Expendab|e Launch
Vehicle AIG (Volume 3, Appendix B). Review of Volumes 1, 4 and 5 is ongoing and
comments on those documents will be submitted to NASA under separate cover. GSU
comments on Volume 2 were completed and submitted on April 24, 2018.

If you have any questions or need additional information, please contact me at: (714)
484-5424 or tom.seckington@dtsc.ca.gov.

GENERAL COMMENTS

1. Aquifer testing at the B204/ELV AlG, and at the other AIG sites, utilized the injection
of potable water into an injection well(s). Baseline groundwater quality sampling
events were conducted prior to injection activities but it is not clear whether the
groundwater quality in subsequent sampling events was evaluated to determine
short-term and long-term effects on the groundwater quality from the injections.

A discussion of these effects, if any, should be included in the B204/ELV Report, or
other applicable RFI/Groundwater Monitoring report.

2. The lateral and vertical extent of groundwater contamination needs further
refinement. This comment focuses specifically on the trichloroethene (TCE) plumes
but the need for further lateral and vertical data to better constrain the extent of the
contaminant plume(s) is similar and applicable to the other contaminants (i.e. cis-
1,2-Dichloroethene, vinyl chloride, 1,4-dioxane, 1,2,3-trichloropropane, etc.).

Figures 2-49a and 2-49b depict the TCE groundwater plumes in the Near Surface
Groundwater (NSGW) and Chatsworth Formation, respectively. As shown in
Figures 2-49a and 2-49b and subsequent figures, the lateral extents of the plumes
are not thoroughly bounded by wells with no or low detections of TCE. Further
definition and refinement of the lateral extents of the plumes will likely be necessary
as part of the remedy design and implementation. The B204/ELV report needs to
be revised to acknowledge this potential data need which may include the
installation of additional wells.
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The B204/ELV report states “The Building 204 Area TCE plume appears to have
migrated downgradient and along bedding plane fractures from BE-SA-3...” Forthe
Building 204 Area TCE plume, the delineation of the lateral and the downgradient
extent of the plume is especially problematic as there is limited data constraining
the definition of the plume. The interpretations depicted in Figures 2-49b and 2-57
(cross-section) assumes the source areas are centered at RD-60 and ND-128 and
that the groundwater flow direction is to the north with no dispersion (the plume
narrows downgradient). The hypothesis that the plume “drops below the total depth
of ND-122 and crosses the heavily fractured North Fault Zone (NFZ) along a fairly
narrow pathway, emerging above the ELV member where it impacts RD-56A" is not
well supported with data. This hypothesis is expanded on in section 2.3.3.1 but no
additional data are presented that further supports the interpretation of the extent of
the Building 204 Area TCE Plume other than an upward vertical gradient observed
around the NFV. The lateral, as stated above, and vertical extent of the Building

204 plumes need further refinement and support as part of the remedy design and
implementation.

The TCE plume in the ELV related to BE-SA-4 is depicted on Figures 2-49b and 2-
56. As stated above, the lateral extents of the VOC plumes are not well constrained
by the data. The B204/ELV states “The ELV plume appears to have migrated along
bedding plane fractures to the northwest (the direction of dip), impacting well ND-
125, and is assumed fo terminate prior to encountering the ELV Member at depth.”
Figure 2-49b depicts the plume elongated in the general direction of the dip
however, the data does not preclude alternate and equally plausible interpretations.
It should be noted that the groundwater flow direction, as shown in Fi igure 2-31 is
due north not northwest in the dip direction. The contaminant transport, as
depicted, would have to be dominated by the anisotropy created by the bedding
plane fractures over the relatively steep hydraulic heads in the area (i.e. creating the
north groundwater flow depicted in Figure 2-31) to produce the interpreted plume.
Alternatively, the data is consistent with contaminant transport to the north or even
northeast. Further, BE-PSA-5 could also be contributing to the plumes resulting in
the elongated extent of the plume depicted in Figure 2-49b without transport to the
northwest. Further refinement of the sources and the geometry of the plume(s)
related to source areas BE-SA-4 and BE-PSA-5, both laterally and vertically, may
be warranted as part of the remedy design and implementation. The B204/ELV
report needs to be revised to acknowledge this potential data need which may
include the installation of additional wells.

The TCE plume in the AP/STP is also not laterally constrained by well data.

Further, only packer data from RD-09 provides vertical profile data of groundwater
contamination in the Chatsworth Formation. This data, however, does not bound
the maximum depth of contamination within the Lower Burro Flats Member nor does
it provide information to determine if contamination extended below the SPA
Member. Further refinement of the lateral and vertical extents of the plume may be
warranted as part of the remedy design and implementation. The need for
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additional data should be acknowledged in the B204/ELV report.

3. The B204/ELV Report, along with the other four volumes, does not present an
adequate evaluation of the current and potential future risk of metals contamination
to groundwater. In section 1.4 Groundwater Chemicals of Concern, the B204/ELV
Report states that the “groundwater COCs within the B204/ELV AlG were
established in the draft Site-wide Groundwater Rl Report (MHW, 2009), Appendix 7-
A.” The COCs established were TCE, cis-1-2-DCE, vinyl chloride, 1,4-dioxane, and
1,2,3-TCP and did not include any metals. DTSC did not approve the draft Site-
wide Groundwater Rl or any appendices include within. DTSC’s December 2011
letter and comment on draft 2009 Site-wide Groundwater Rl Report, DTSC stated:

- “There is insufficient characterization of release locations to determine if these
areas can and/or should be remediated. In general, the nature and extent of
groundwater contamination from individual release locations/source areas have not
been completed to allow for an adequate assessment of remedial alternatives.”

Subsequently, Boeing, on behalf of NASA and DOE, proposed an approach on
March 19, 2012 for completing the groundwater characterization at SSFL which
included, along other elements, “source zone characterization”. This was assumed
to include the complete evaluation of metals in soil and bedrock.

The NASA Characterization Plan — Building 204 and Expendable Launch Vehicle
Areas of Impacted Groundwater at the Santa Susana Field Laboratory
(Characterization Plan) dated September 2014 stated “The approach to data
analysis [for metals] is shown in the flowchart on Figure 1.3-1. Based on this
process, the following metals were identified as being “of interest” at the B204/ELV
AIG: antimony, cadmium, lead, mercury, molybdenum, selenium, and silver. These
metals have been added to the semiannual groundwater monitoring analyte list in
Section 4.” The flowchart followed a bottom up approach where groundwater -
exceedances above the screening levels were further evaluated. The nature of this
approach is limited to assessing identified impacts to groundwater but does not
address potential and future risks from unsaturated soil and bedrock source areas.

There are several statements throughout Section 1.2 Potential Release Areas of the
B204/ELV report that indicate the historical use and potential releases of metals to
the environment. Further, under section 1.4 Groundwater Chemicals of Concern
was the following statement related to metals, “/n addition, as part of the B204/ELV
AIG Characterization Plan (NASA, 2014), the following inorganics were identified for
additional investigation: antimony, barium, boron, cadmium, fluoride, hexavalent
chromium, lead, mercury, molybdenum, selenium, silver, and strontium.” The
additional investigation, to date, has been limited to sampling for these metals
during annual groundwater monitoring activities (and significantly, monitoring data
from 2017 have shown increasing concentration trends for some metals at several
NASA monitoring locations). Although lead and cadmium were added, as part of a
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supplemental risk assessment, and evaluated in the B204/ELV report, there is
strong justification for the comprehensive evaluation of all metals in the soil and
bedrock vadose zone and their potential impacts to groundwater.

Comprehensive evaluation of the metals contamination must be completed and
documented in RFI for each release/source area.

SPECIFIC COMMENTS

1. 2.2.4.2 Near-surface Groundwater
Page 2-12; 51 paragraph
Figure 2-27a and 2-27b
“The areas of NSGW at the Building 204 Area and ELV were considered

discontinuous due to the presence of mapped bedrock outcrops between these two
areas.”

This interpretation is predicated on the assumption that NSGW groundwater water
does not occur within the weathered bedrock (i.e. outcrops). NSGW groundwater
occurs across the site in the weathered bedrock. NSGW is, in fact, defined as
groundwater that occurs in the unconsolidated soil and adjacent/underlying
weathered bedrock. It is incorrect, therefore, to consider the bedrock outcrops as
the boundaries of NSGW as depicted on Figures 2-27a'and 2-27b. These figures
should be revised. Additional monitoring wells will be warranted in these areas to
better understand the extent of the NSGW in the B204/ELV area for potential
remediation and long-term monitoring.

2. 2.2.4.3 Chatsworth Formation Groundwater
Page 2-15; 2" paragraph
“Wells C-7, ND-125, and ND-128 are located south of, and have little or no
hydraulic connection to, the NFZ.” -

It is not clear how this conclusion was reached. The B204/ELV report needs to
clarify the information/data that supports this statement. The injection tests used
wells (RD-51B and ND-123) located south of and/or within the NFZ and C-7, ND-
125, and NS-128 are located south of these injection wells. Given that the NFZ has
an overall higher bulk hydraulic conductivity than the bedrock outside of the NFZ, it
is probable that the injection water would propagate preferentially into NFZ and not
south. The injection tests would therefore be inconclusive to determine the degree
of connection of C-7, ND-125, and ND-128 with the NFZ, although it may be
reasonable to state that C-7, ND-125, and ND-128 are not within the NFZ. The
report should be revised to indicate this.
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3. 2.2.5 Hydraulic Characteristics of the NFZ at the B204/ELV AlG

RD-70 responded to the injection aquifer tests conducted on the south side of the
NFZ but is located north the trace of the NFV. Does this indicate that the NFV is
wider than currently shown? The GSU recommends that the additional evaluation
be conducted at the NFV, specifically focused on the area east of the ELV area (i.e.
WS-13) and extending to the Area llI/IV boundaries to better define the extent of the
NFV. This evaluation could include, but not be limited to: additional detailed
mapping; shallow seismic geophysical survey(s); and additional wells and aquifer
tests. This work could be done as part of the remedy design and implementation.

4. 2.3.1 Source Areas
Page 2-20; 3™ paragraph
“TCE concentrations from the soil, soil gas, and bedrock vapor datasets described
above were plotted as shown on Figure 2-42. This figure differentiates the
concentrations of TCE in soil at or above 5 micrograms per kilogram [ug/kg] (the
screening level) and 5,000 ug/kg, and in soil gas and bedrock vapor at or above 100
micrograms per ( cubic meter [ug/mq] (the chosen comparison level) and 50,000
ug/m3. Bedrock vapor data indicative of a likely vadose zone source to groundwater
per Henry’s Law are also differentiated.”

It is not clear how the source areas are delineated on Figure 2-42. The B204/ELV
Report should describe what criteria was used to draw the extent of the source
areas. These areas need to be delineated as clearly and accurately as possible to
be adequately assessed for remediation.

5. 2.3.2.3 Groundwater Nature and Extent
Page 2-27 t0 2-28

Please verify if the dips of the stratigraphic members of the Chatsworth depicted on
Figures 2-56, 2-57, 2-58, and 2-59 are apparent dips.

6. 2.3.2.4 Groundwater Plume Mass Estimate

Due to the complexities for groundwater flow and contaminant transport in porous
fractured media (such as the Chatsworth Formation at SSFL), getting a reasonable
estimate of the contaminant mass is difficult. The approach in the B204/ELV report,
which is limited to TCE, should be viewed as rough calculation based on the
simplified assumptions. For consideration in the remedy design and
implementation, the GSU recommends that the estimates be viewed conservatively
and up to an order of magnitude below the actual mass present.

7. 2.3.3.1 Horizontal Migration Pathways
Page 2-31; 3" paragraph
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“Further vertical migration of this TCE plume appears to be limited by the presence
of the SPA Member within the Lower Burro Flats Member of Sandstone 2.”

Figure 2-56 does not support that the SPA Member has any effect of the vertical
distribution of the TCE. “Traditional” groundwater contamination concentrations
increase with depth (i.e. 89 to 120 ug/L) in C-7 and it does not reach a depth to
intercept the SPA member. See also General Comment 2. Please clarify this
statement in the revised B204/ELV report.

8. 2.3.3.1 Horizontal Migration Pathways
Page 2-31; 3™ paragraph
“The plume continues to migrate to the northwest until it encounters the ELV
Member and appears to stabilize in that area.”

Please clarify how plume stabilization was determined as the GSU did not
understand what data was used to reached this conclusion.

9. 2.3.3.3 Natural Attenuation

The B204/ELV report presents several lines of evidence that indicate
elements/conditions for natural attenuation are present and that initial groundwater
data indicates that it is occurring at this location. The evaluation presented in the
B204/ELV report, however, does not ultimately support that natural degradation is
complete (i.e. complete reductive dechlorination) or pervasive in the area. In
addition, natural attenuation does not address other contaminants such 1,4-dioxane
which are more recalcitrant in the natural systems. Further evaluation, including the
collection of additional data, may be necessary during remedy design and
implementation, to better determine the potential contribute of natural attenuation.

Reviewed by: Jon Buckalew (Buck) King, P.G., C.HG



