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Mr. Peter Zorba

NASA

5800 Woolsey Canyon Road
Canoga Park, California 91304

ALFA AND BRAVO AREAS OF IMPACTED GROUNDWATER, SANTA SUSANA
FIELD LABORATORY, VENTURA COUNTY, CALIFORNIA

Dear Mr. Zorba:

The Department of Toxic Substances Control (DTSC) reviewed the

Draft Alfa/Bravo AlG Data Evaluation Report (draft Report). The draft Report was
submitted as Appendix C (Volume 4) 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 the comments and begin
preparing responses. DTSC would like to meet with NASA by August 18, 2018 to
discuss the comments and revisions to the draft Report.

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

Sincerely, /A

Roger Paulson, PE, Chief
Santa Susana Field Laboratory Unit
Department of Toxic Substances Control

cc.  (via e-mail)
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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.Carpenter@dtsc.ca.gov

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

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

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

FROM: Thomas Seckington, P.G. 6460, C.HG. 739
Senior Engineering Geologist, Geological Services Unit
Geologic Services Branch THOMAS MICHEAL
Site Mitigation and Restoration Program REPRINGTON

DATE: July 19,2018

SUBJECT: DRAFT VOLUME 4, APPENDIX C, ALFA/BRAVO 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 4, Appendix C,
Alfa/Bravo AlG Data Evaluation Report (Alfa/Bravo Report, May 2017), prepared for the
National Aeronautics and Space Administration (NASA).

The stated objectives of the Alfa/Bravo Report are to summarize site histories and
relevant site investigations, and present the SCM for the Alfa/Bravo Area of Impacted
Groundwater (AIG) at the Santa Susana Field Laboratory (SSFL). The Alfa/Bravo
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 Alfa/Bravo AlG.

The Alfa/Bravo Report is one of five documents that make up the NASA Groundwater
RFI Report for SSFL (May 2017) The structure of the Groundwater RFI Report
submittal includes five volumes; consisting of a summary report (Volume 1) and four
AIG reports:

&
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o Former Liquid Oxygen (LOX) Plant AlG (Volume 2, Appendix A);
e Building 204/Expendable Launch Vehicle (B204/ELV) AIG (Volume 3, Appendix B);
e Alfa/Bravo AIG (Volume 4, Appendix C); and
e Coca/Delta AIG (Volume 5, Appendix D).

This memorandum provides GSU comments on the Alfa/Bravo AIG (Volume 4,
Appendix C). Review of Volumes 1, 3, and 5 is ongoing and comments on those
documents will be submitted to NASA under separate covers. GSU comments on
Volume 2 were completed and submitted on April 24, 2018.

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

GENERAL COMMENTS

1.

Aquifer testing at the Alfa/Bravo AIG, and 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; however, it is not clear whether
the groundwater quality in subsequent sampling events was evaluated to determine
short-term and long-term effects from the injections.

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

. 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 2-44a and 2-44b depict the TCE groundwater plumes in the NSGW and
Chatsworth Formation, respectively. As shown in Figures 2-44a and 2-44b and
subsequent figures, the lateral extents of the plumes are not thoroughly bounded by
wells with low or no detections of TCE. Figures 2-50 (Cross-section A-A’), 2-51
(Cross-section B-B’), and 2-52 (Cross-section C-C’) indicate that the vertical extents
of the plumes at Alfa and Bravo areas are not fully delineated. Additional
groundwater data may be necessary to further refine the extent of these
contaminant plumes as part of the remedy selection and design. The Alfa/Bravo
report needs to be revised to acknowledge this uncertainty which may necessitate
the installation of additional wells.
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Specifically, the Alfa/Bravo report states

“TCE originating from Alfa Area sources, particularly AB-SA-3A (Alfa Test Stand 1 and its
associated spillway; see Figure 2-39 for source area locations) appears to have migrated to
the northwest to encompass well ND-137B. This may have been driven by down-dip migration
of dense non-aqueous phase liquid (DNAPL) from AB-SA-3A along bedding planes, and/or
influenced by historical pumping at WS-13. TCE concentrations exceeding the GSL also are
observed at well C-5, but at levels that are several orders of magnitude lower than that
measured at ND-137B; this suggests that ND-137B is along a more direct migration pathway
from SA-3A than C-5. The Lower Shale 2 Member is thought to act as a barrier to limit the
northern extent of the Alfa Area plume at depth (Figure 2-51). TCE has also historically been
observed above the GSL at extraction well WS-06, where prolonged and heavy pumping (from
1955 to 1963 and 1988 to 2001) likely induced the southeasterly migration of TCE from AB-
SA-3A through Sage Member. After the cessation of pumping, the travel time from AB-SA-3A
to WS-06 became long enough that degradation of TCE to cis-1,2-DCE resulted in TCE
concentrations dropping below the detection limit and the retreat of the southeastern portion of
the Alfa Area TCE plume to its current extent. If pumping from WS-06 were to resume, it is
likely that TCE concentrations above the detection limit would again be observed.”

For the Alfa area, the report focuses on source area AB-SA-3A, located at Test
Stand 1, as the source of the groundwater plume. There is, however, a lack of data
in the vicinity or portion of the spillway associated with Test Stands 2 and 3 due to
the absence of soil. ND-136 is directly underlain by Shale 2 but the highest TCE
concentrations were encountered within the Sage Member. It is unlikely that the
TCE in the Alfa Area is limited to source area

AB-SA-3A or that the highest concentrations are centered on ND-136. Additional
data will be needed to better assess the lateral extent of the TCE in the Alfa Area,
especially within the vadose zone bedrock. The assessment of the influence of
WS-6 on the distribution of groundwater contamination is predicated on AB-SA-3A
as the sole source of TCE in the Alfa Area and it will need to be readdressed when
‘additional data is collected. Finally, the portion of the statement regarding the travel
time relationship with the degradation of TCE to cis-1,2-DCE and the retreat of the
southeastern portion of the Alfa Area TCE plume is speculative. Additional data will
be needed to support this. '

The Alfa/Bravo report heeds further support for the theory that the Lower Shale 2
member would be a barrier to the lateral contaminant movement. Figure 2-52 (the
Alfa/Bravo Report incorrectly refers to Figure 2-51) shows dissolved plume transport
generally down dip, in which case, Lower Shale 2 member would not be expected to
act as a barrier.

Potential sources AB-PSA-1A, AB-PSA-1B, and AB-PSA-2 are associated with the

former surface impoundments at Storable Propellant Area (SPA) and should be

referred to as “Source Areas” rather than Potential sources based on their history.
~Please make relevant edits to the document (i.e. Section 2.3.1).



Roger Paulson
July 19, 2018
Page 4 of 6

3. The Alfa/Bravo Report, along with the other four volumes, does not present an

adequate evaluation of the current and potential future risk of metals contamination
in groundwater. In section 1.4 Groundwater Chemicals of Concern, the Alfa/Bravo
Report states that the “groundwater COCs within the Alfa/Bravo AIG were
established in the draft Site-wide Groundwater RI Report (MHW, 2009), Appendix 7-
A.” The COCs established were TCE, cis-1-2-DCE, trans-1,2-DCE, 1,1-DCE, vinyl
chloride, carbon tetrachloride, NDMA and 1-4-dioxane and did not include any
metals. DTSC did not approve the draft Site-wide Groundwater RI nor 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 Alfa/Bravo Report does not present any evaluation of the potential impacts of
metal contamination to the groundwater. Metals were identified as potential COCs
in the SPA area and are also associated with rocket testing. A comprehensive
evaluation of the metals contamination must be completed and documented in the
RFI for each release/source area. ’

SPECIFIC COMMENTS

1.

1.1.1 Alfa Area

Page 1-1; last paragraph

Figure 2-27a and 2-27b

“Engine testing was conducted in the Alfa Area between 1955 and 1991, Test Stand
2 was deactivated in 1957 and was demolished in the mid-1960s, Test Stand 1 was
deactivated in 2000, and Test Stand 3 was deactivated in 2006.”

Please clarify this statement. The GSU recalls that the last engine test was in 2006.

1.2.2 Bravo Area

Page 1-8; 4™ paragraph

“ ..the Bravo Area groundwater air-stripping towers, were located west of Building
2217; the towers have been removed but groundwater extraction well WS-09 is still
located in the vicinity of the removed towers.”



Roger Paulson
July 19, 2018
Page 5 of 6

It should be noted that WS-09 was not constructed as an extraction well. It was
originally a water supply well.

3. 1.2.2 Bravo Area
Page 1-9; 2" paragraph
“The exhaust plumes from testing at the Bravo Test Stands were directed to the
western side of the Bravo Area, south of the ABSP.”

Should this state “eastern side” instead of the “western side”?

4. 2.1.5.13 Fracture Distribution Summary
Page 2-8; 3" paragraph
“Near the ABSP and Bravo Skim Pond (wells ND-135, HAR-19, and HAR-20), some
of the fractures dip to the southwest at about 60 degrees, and others dip to the
north, northwest, south, or west. This complex fracture orientation would allow for
potential lateral migration of COCs to the north, south, and west of the skim ponds.”

There is a lineament that runs NW to SE near, if not through, the Alfa Bravo Skim
Pond and Bravo Skim pond. Analysis of the fractures in wells ND-132, ND-133,
ND-135, HAR-19, and HAR-20 located in this area indicate the presence of a
fracture set with an orientation that matches (i.e. NW-SE) the lineament and that is
steeply dipping. It is not clear, given the available data, what effect this fracture
zone has on the groundwater flow in the area however the report should
acknowledge the presence of this fracture zone and consider its potential influence
on contaminant transport during remedy selection and design.

5. 2.2.3 Hydraulic Properties — AIG Characterization Data
Page 2-10; 2" paragraph
“The relatively low estimated hydraulic conductivities at C-5 reflect the relatively
smaller aperture of the fractures in this borehole, while the higher estimated
hydraulic conductivities at ND-133 reflect the larger apertures of fractures in this
borehole.”

Aperture is only one factor that could affect hydraulic conductivity. Fracture length,
frequency, and matrix permeability may contribute more to the difference in
hydraulic conductivity measured.

6. 2.2.4.3 Near-surface Groundwater
Page 2-13; 4" paragraph
“As shown on Figure 2-28a, this saddle is interpreted as forming a groundwater
divide where NSGW, present during wetter climatic conditions, follows surface
water drainage either to the north-northeast toward the AP/STP (from PZ-147/PZ-
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148 to the northeast) or to the south/southwest from the SPA toward the Silvernale
Reservoir.”

It is assumed that the saddle referred to in Figure 2-28a is the area between the
northern flowing and more westerly flowing stream flow lines. It roughly
corresponds with the outcrop of the Spa member. Using topography to interpret
groundwater flow should be used with caution, especially when defining
groundwater boundaries such as a groundwater divide. Additional evaluation of the
groundwater flow in the area will be needed to adequately understand the extent
and transport of contaminants in this area and near this proposed groundwater
divide.

7. 2.3.2.3 Groundwater Nature and Extent
Page 2-23; 4 paragraph
“A few large concentration differences are apparent between the first and third
quarter 2016 data sets, revealing that aquifer testing had a measurable, albeit
inconsistent influence on COC concentrations in multiple wells.”

Please provide the data that indicates the effect from the aquifer test as it may
provide insight to the hydrogeologic conditions (see General Comment 1).

8. 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 Alfa/Bravo 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.

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



