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FIRST INSTALLMENT EPA COMMENTS ON DRAFT
DEL AMO GROUNDWATER REMEDIAL INVESTIGATION REPORT

OVERALL COMMENTS

Overall, the Remedial Investigation (RI) report is a comprehensive, well written and documented
report. There are a few data gaps that need to be filled in and additional evaluations that will
need to be addressed in the final RI report. These additional tasks are listed below, and
elaborated in the general and specific comments:

® Quantification of vertical gradients based on measured potentiometric heads

o Display of inorganic constituents of concern and discussion of those inorganics, particularly
with respect to reinjection of extracted groundwater

¢ Discussion of organic and inorganic concentrations relative to regulatory standards

e [Expansion of discussion on geochemical indicators of biodegradation in the
hydrostratigraphic units below the water table

® Provide information on local water supply wells other than the municipal wells

Although the hydrostratigraphic interpretations presented are generally acceptable for use to
develop the groundwater model and proceed with évaluations in the Feasibility Study (FS), there
are several general and specific comments that need to be addressed regarding inconsistencies
between tables and figures. In addition, at some locations, the thickness of some of the
aquitards seems to be overestimated.

GENERAL COMMENTS

[A]. Conceptual Model, Sec. 3

Hydrostratigraphic Interpretations.  Overall, the hydrostratigraphic interpretations are
reasonable. However, there are several inconsistencies that were noted among the cross
sections, the hydrostratigraphic unit thickness and basal elevation tables, and the
hydrostratigraphic unit contour maps. These inconsistencies are summarized in a comment table
in the specific comments section. In some cases, aquitard thicknesses displayed on the cross
sections are thinner than those listed in Table 3.2-2.

Response: Each noted inconsistency has been addressed and a description of the type of
response (i.e., any changes to figures, tables, or cross sections) is presented in the last column
of Table 1 (attached).

[B]. Groundwater Cond., Sec. 4 _ _
Groundwater Flow. The text does not include a quantitative evaluation of the vertical gradients
between the more permeable hydrostratigraphic units.

This section describes observation of a rise on groundwater elevations in all units of
approximately 1 foot per year since 1965 (confirmed by hydrographs). The Section does not
provide an explanation for the rise on groundwater elevations. Why are the water levels rising ?
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Is there some regional cause (i.e., modifications in basin operational scheme such as reduced
production or increased injection)? This should be addressed.

Aquifer Properties. This section is a bit confusing to review because it is difficult to identify
which wells were analyzed in each test. For example, the ratio test wells are listed in tables and
mentioned in text, but the recovery test wells are only listed in a table, and the slug test well is
only identified in Appendix H in the title of a figure illustrating the data curve. It should be
better organized by stating in text which wells are tested as representative of each unit, and then
mentioning that schematic diagrams of each well’s construction is included in the appendix.

Response:
Groundwater Flow

The text has been modified to provide a more quantitative evaluation of vertical gradients.
Vertical gradients between the more permeable hydrostratigraphic units have been calculated for
each well cluster present in the study area and a range and average value reported.

The documented rise in groundwater levels may be associated with adjudication of the basin in
1961 and a corresponding decrease in pumping. This has been added to the text.

Aquifer Properties

The text has been modified as suggested, to include a list of each well tested by unit and
referencing the location of the schematic diagrams.

[C]. Nature and Extent, Sec. 5

Total Dissolved Solids (TDS). The text does not adequately address dissolved inorganics. In
particular, concentration plots of total dissolved solids and nitrate, and other constituent of
concern should be added.

In Section 7, although statements are made regarding the unsuitability of the Upper Bellflower
Aquitard and Gage Aquifer as drinking water supplies due to high TDS concentrations, no TDS
concentration maps are presented to support the discussion. In addition, it is not stated (and
should be) that the water is classified as potential drinking water by the State of California.

Also, if water is to be injected into selected areas , it will be important to establish background
inorganics of concern, especially in the areas where reinjection is proposed.

Metals. The text includes statements that elevated metals concentrations (above MCLs) are
naturally occurring and not related to Del Amo site activities. Additional discussion needs to
be added to support these statements (see specific comments).

Qualification of Statements on Contaminant Trends. Section 5.2 discusses the statistical basis

used to evaluate whether increasing and decreasing concentration trends are statistically
significant (Appendix G2). Subsequent statements about concentration trends in Section 5 are
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not qualified as being "statistically significant” trends. The discussion of any concentration
trend in Section 5 should be so-qualified.

Discussion of MCLs. The text is inadequate in regard to: (1) including primary or secondary
MCL values, and (2) discussing concentrations of contaminants relative to each contaminant’s
MCL. Ideally, MCLs should be discussed in the text and presented in tables and on plots. In
Section 5, the MCL is not included on any of the 41 contaminant display maps (Figures 5.2-1
to 5.2-41) nor the table (Table 5.2-1). In addition, very few MCLs are discussed in the text in
Section 5. The text should include a discussion of VOC concentrations relative to MCLs.

Response:

Total Dissolved Solids

A brief characterization of general groundwater chemistry for each HSU, including total
dissolved solids, is presented in Section 4.3 of the document. This section has been modified
to include brief text and figures describing the distribution of TDS concentrations for each HSU.
The distribution of nitrate concentrations for Del Amo monitoring locations is included in
discussions of biodegradation indicators (Section 6), and illustrated on Figures 6.2-7 (water
table), 6.2-12 (MBFB), 6.2-17 (MBFC), and 6.2-22 (Gage aquifer).. Discussion of the status
of the Bellflower aquitard as a drinking water supply is presented in Section 7 of the report.

The Respondents’ believe that with the modifications to the text and figures regarding TDS and
metals described herein, the report will adequately describe inorganic conditions at the study
area. Data regarding other inorganic parameters that may be of interest to the reader are
available in Appendix Gl1.

Metals
Please refer to the response for specific comment No. 29.

Qualification of Statement on Contaminant Trends
Discussions of trends in the text are limited to those trends that are statistically significant. The
text has been modified to make this clear.

Discussion of MCLs
The Respondents have modified the appropriate text, figures, and tables to take into
consideration MCLs.

[D]. Sec. 6, Biodegradation

Electron Acceptor Consumption in Each Hydrostratigraphic Unit. In Section 6.2.5, the data
presented to demonstrate biodegradation using the AFCEE protocol isappears [sic] adequate at
this time. The interpretation of which electron acceptors are facilitating biodegradation
processes in the water table zone also appear acceptable.

However, although concentration contour plots of electron acceptors in the Middle Bellflower
B sand are included, biodegradation in this unit is not discussed.
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The discussion of electron acceptors in the Middle Bellflower C Sand and Gage Aquifer suggests
that there is insufficient data to draw conclusions about which electron acceptors are
contributing to biodegradation of hydrocarbons.

Upgradient vs. In-Plume Comparison of Electron Acceptor Concentrations. The AFCEE
protocol recommends a comparison of upgradient and in-plume concentrations of electron
acceptors. The difference between the concentrations will enable assessment of the amount of
each electron acceptor consumed by biodegradation. See specific comments in
Subsection 6.2.5.3.

Response: See response to Specific Comment No. 37.

[E]. Sec. 7, Water Supply Wells

The discussion of water supply wells is incomplete, only five existing and one new municipal
supply wells are discussed. In the Preliminary Review Draft of the Remedial Investigation
Report for the Montrose Site (Hargis + Associates, 1996), 34 water supply wells were located
within 2 miles of the Montrose site (directly adjacent to Del Amo). These 34 wells include six
public water supply wells, eight industrial water supply wells, eight domestic water supply wells,
and 12 irrigation supply wells. The Del Amo RI report should add a discussion of the domestic,
industrial, and irrigation water supply wells within 2 miles of the Del Amo site.

Response: Section 7 of the Groundwater RI report has been expanded to include a discussion
of all water supply wells located within a two-mile radius of the Del Amo plant site, including
those designated for municipal, domestic, irrigation and industrial supply purposes. Information
for all wells has been tabulated and includes the following, as available: well identification;
owner(s); location with respect to distance from site and position relative to groundwater flow
direction; year of installation; depth; screened interval(s); use; operational status; water
production within the past two water years; and, hydrostratigraphic unit completion zones.
Information sources used to compile these data include recent Watermaster Service reports and
other publicly available groundwater resources-related publications, as well as prior studies
conducted by Dames & Moore and Hargis + Associates in the area.

[F]. Appendix G

Additional documentation needs to be provided regarding the statistical analysis of contaminant
trends. The text should include a definition of the confidence interval used around the slope of
the regression line.

Response: The text has been modified to include a statement regarding the confidence level for
the identified trends. The trends were identified using a default setting of 99 % confidence. That
is, 99 out of every 100 trends that are identified are in fact "real,” and not due to random
variation in the data. The confidence level takes into account both the number of concentration
values used and the scatter of the points relative to the best fit (least squares regression) line.
In this way, if relatively few concentration values are available, the scatter about a best fit line
must be very low to achieve the 99% confidence level necessary for trend identification.
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[G] Appendix H -

In general, the aquifer test analyszs using the ratio method is not described in sufficient detail
in Appendix H to evaluate the validity of the results presented in Table 4.2-3. Additional
information is needed, and some clarification is required regarding some of the (pumped) aquifer
parameters used in estimating values of drawdown s, in the pumped aquifer and dimensionless
time tp.

Response: The text has been modified, as suggested, to include additional detail in Appendix
H regarding the ratio method amalyses. This comment is further addressed under Specific
Comments 47, 52, 53 and 54.

SPECIFIC COMMENTS
1. Table of Contents
In the list of tables, the title for Table 3.2-2 is dzﬁerent than the title of the table in the report.

Response: Care has been taken to ensure that the Table of Contents accurately lists the titles
of all figures and tables as they appear in the main body of the Groundwater RI report.

2. p. ES-3, par. 1 last sent.
To be more accurate and consistent with descriptions in the main body of the text, the structural
dip direction should be revised to "east to northeast”, not just "northeast".

Response: Comment acknowledged. The wording in the Executive Summary has been revised
to indicate an east to northeast structural dip of stratigraphic units beneath the study area.

3. Sec. 1.1, bullet 1

The first bullet should be reworded for clarification. All of the hydrostratigraphic units of
concern, including the aquifers and aquitards, are "water-bearing"” units. Clarify if the focus
is on higher-permeability units or on both aquifers and aquitards.

Response: Wording of the first bullet has been revised to indicate that stratigraphic
investigations were conducted to evaluate the distribution and physical character of aquifer and
aquitard units beneath the study area, and that this information was used to guide investigations
of groundwater flow and contaminant transport within the identified hydrostratigraphic units.

4. Figure 1.0-1

The box near lower left of flow diagram has a typographical error. The word should be
"contaminant"” instead of "containment".

Response: Comment acknowledged. The typographical error hoted in Figure 1.0-1 has been
corrected.

5. Secs. 1.3.1 and 1.3.2

Several features described in these sections are not displayed on the Figures in the text.
Features missing include the Santa Ana Mountains and San Joaquin Hills (p. 3-1), anticlinal
domes from Gardena to Playa Del Rey and through Wilmington to Torrance (p. 3-2, neither
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cities nor features displayed), and the Gardena syncline (p. 3-3). Please add these features
and/or describe their locations in relation to information presented on the figures.

Response: It is believed that the comment reference to "Sects. 1.3.1 and 1.3.2" actually applies
to Sections 3.1 and 3.2. The requested cultural and geographic features have been added to
Figure 3.1-1. An additional figure has been prepared (Figure 3.1-2) to illustrate major geologic
structures within the West Coast basin, including the Gardena syncline, the northwest-southeast
trending zone of anticlinal domes and the Newport-Inglewood structural zone.

6. Sec. 2.2.2, par. 1, last sent.

The statement about characterizing all dissolved constituents in the last sentence needs to be
qualified. The vertical and horizontal extent of all dissolved inorganics (e.g., TDS and nitrate)
are not defined in Section 5. In addition, this report also does not fully characterize the extent
of dissolved VOCs in the target water bearing zones that are related to activities at adjacent
facilities. The broad statement implies that the extent of VOCs from adjacent sites is also
characterized. '

Response: Sufficient field and laboratory data for dissolved inorganic constituents are available
for all aquifer units and these data are sufficient to define the lateral and vertical extent of these
constituents within the Del Amo study area. Concentration contour diagrams illustrating nitrate
within the hydrostratigraphic units under investigation are presented in Section 6 of the draft
Groundwater RI report, and figures illustrating TDS data for all units have been added to Section
5 of the revised document.

Groundwater investigations conducted as part of the current study were not intended to
characterize conditions related to past or current activities at adjacent facilities, but have focused
upon evaluating the character and distribution of VOCs primarily within and down gradient of
the former Del Amo plant site. Conditions related to adjacent facilities have been evaluated to
the extent that: (1) dissolved contaminants attributable to past or current activities at these
facilities have migrated beneath the study area, and coalesced with contaminant plume(s)
associated with prior Del Amo plant site activities; and/or, (2) dissolved contaminants
attributable to nearby, unrelated facilities may be influenced by possible groundwater remedial
actions. Additionally, considerable effort has been made to compile and evaluate existing
groundwater data from nearby facilities to assist in developing an understanding of regional
conditions to support the groundwater flow and contaminant transport model. The distribution
of principal contaminants of concern from these adjoining facilities is illustrated in Figures 5.3-
2, 5.3-3 and 5.3-4 of the Groundwater RI report.

The wording in question has been modified to reflect an emphasis upon groundwater
contamination apparently emanating from the Del Amo plant site. An additional statement has
been added in the revised text to indicate the regional groundwater data compilation effort
completed to support the groundwater flow and contaminant transport modeling conducted as
part of the Groundwater FS.

7. Sec. 3.1.2, p. 3-3, last par.
The second sentence incorrectly states that the "Gage aquifer is not utilized as a source of
groundwater in this part of the basin". According to Section 7.2, three municipal supply wells
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within 2 miles of the Del Amo site, owned by the City of Torrance, are partially completed
within the Gage Aquifer.

Response: Paragraph has been modified to read as follows "As further discussed in Section 7.0,
the underlying Gage aquifer is not utilized as a source of drinking water by the major water
purveyor in this area (Dominguez Water Company, personal communication, 1993, 1996a,
1996b). However, limited groundwater is apparently produced by the City of Torrance from
several municipal supply wells completed partially in the lower portion of the Gage aquifer.
~ These wells are located approximately two miles southwest of the former plant site in a cross
gradient position. "

8. Sec. 3.2.1, par. 2, last sent.
As more accurately stated in Section 3.1.2, the units dip to the "east to northeast", not just to
the "northeast”.

Response: This sentence has been changed to be consistent with the statement in Section 3.1.2
and read "east to northeast".

9. Sec. 3.2.2.2

Define the term and use of the word "mud” in this section. According to the American
Geological Institute’s Dictionary of Geological terms, a mud is a sticky, fine-grained marine
sediment consisting of silt or clay sized material. The lithology of the Middle Bellflower Mud
described in this section is that of silts and very fine sands, not silts and clays. In other
subsections (e.g., 3.2.2.310 3.2.2.5), the term "muddy" is generically used to describe some of
the sediments in the deeper units.

Response: The terms sand, mud, and muddy and their usages with respect to this report have
been defined in a new second paragraph to Section 3.2.1. The intent is to retain the descriptive
term "mud"” to describe the generally fine-grained, low permeability nature of the MBFB, LBF,
GLA, and portions of the UBF. However, the usage of the term has been clearly defined and
used consistently throughout the Groundwater RI report.

10. Secs. 3.5.1 and 3.5.2

An alternate interpretation of the depositional environment of the Gage Aquifer is that the
deposits are transitional between near shore marine and coastal estuary deposits. The lateral
continuity of this unit in the West Coast Basin suggests this type of environment rather than
purely a coastal estuary. This section should also include this alternate interpretation.

Response: We agree that the lateral continuity of the Gage aquifer, basin wide, could suggest
a depositional environment transitional between near shore marine and coastal estuary. This
interpretation is consistent with the CDWR Bulletin 104 description of the Gage aquifer as being
composed "mainly of mixed continental and marine, or in some areas, solely marine sediments. "
However, the sedimentary structures and depositional sequences observed in core samples
retrieved from the Gage aquifer at numerous locations across the study area clearly indicate
deposition of this unit in a tidal channel of a coastal estuary environment. The cross
stratification, basal shell lag, repeating fining up sequences, and pervasive bioturbation observed
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in the core samples would not support a near shore or transitional interpretation. It is entirely
consistent to have portions of "transitional" deposits reflect only one of the two environments.

To address this comment the Groundwater RI report sections 3.2.2.4 (Gage aquifer), and 3.5.2
(Depositional Setting) have been modified to further support the coastal estuary depositional
interpretation and provide a discussion of the basin-wide interpretation presented in CDWR
Bulletin 104.

11. Sec. 3.5.3

The major structural features, including major folds and faults in the West Coast Basin should
be displayed and a discussion of the these features and their effect (or lack of effect) on the Del
Amo site should be included. The text mentions the Gardena syncline but its location is not
adequately described nor displayed. >

Response: As discussed in the response to Specific Comment 5, a new Figure 3.1-2 has been
added to Section 3 which illustrates the major geologic structures within the West Coast Basin.
The discussion of the effect of the local structure on the hydrostratigraphic model has been
expanded in Section 3.5.3 '

12, Figure 3.4-1

To be consistent with the text in Section 3.2.2.2 (UBF average thickness of 65 feet and MBFM
thickness of 7 feet), the average thickness of the MBFM in Figure 3.4- should be changed from
10 to 7 feet.

Response: Based upon the comments provided in Table 1 (attached), modifications to
hydrostratigraphic unit thicknesses have been made and new average thicknesses have been
calculated. These new average thicknesses are included in the revised Figure 3.4-1 and
accompanying text descriptions. Effort has been made to ensure consistency throughout the
revised document regarding hydrostratigraphic unit thicknesses.

13. Sec. 3, Cross-Sec. Figs.

In general, the hydrostratigraphic interpretations on the cross-sections appear reasonable. In
some cases, there are inconsistencies between the cross-sections and the tables that list
elevations and thicknesses of the units. The attached table lists (Table 1) areas that these
inconsistencies were noted and areas where alternate hydrostratigraphic interpretations are
recommended.

In order to facilitate the consistency of interpretations among cross sections, the location of
cross-section intersections should be added to the cross sections.

Response: Responses to comments regarding inconsistencies between cross sections and tables
are presented in the last column of Table 1 (attached). Cross section intersections have been
added to all cross sections to facilitate consistency.

14. Sec. 3, Thickness Figs.
The final RI report should include hydrostratigraphic unit thickness figures for each hydros-
tratigraphic unit.
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Response: Thickness figures for each hydrostratigraphic unit have been added to the revised
Groundwater RI report.

15. Sec. 4.1.2, p. 4-2, par. 3
The text should provide an explanation (or set of reasonable possibilities and the mformatton
which would support them) for mounding of water at the Del Amo Waste Pit Area.

Response: The possibility of leaking water supply pipelines and/or sewer pipelines are stated
in the text as possible reasons for mounding of groundwater in the vicinity of the Waste Pit
Area. The Respondents have no additional information by which to verify this possibility, nor
any information that would suggest other likely mechanisms for the mounding.

16. Sec. 4.1.2, p. 4-3, par. 2

The text should reference the location (i.e., specific appendix) of the upper Bellflower effective
porosity data discussed in this section. This same comment applies to the discussion of deeper
hydrostratigraphic units in subsequent sections.

Response: The text has been modified to reference Appendix F1 as the location where physical
testing data, including effective porosity, can be found.

17. Sec. 4.1, gradients

The gradient values used to calculate groundwater flow velocities are reasonable average values.
However, the water table and Bellflower B Sand potentiometric contour maps have a wide range
of gradients across the site. For example, in the areas that mounding occurs at the water table,

the gradient may be as much as an order of magnitude higher than the average value used to
estimate the groundwater flow velocity. The text should provide a range of hydraulic gradients
and explain where the gradients differ.

Response: Calculation of gradient values is subjective in that it depends on the size of the area
of interest. The Respondents have modified the text to indicate a range and site average for the
gradient in the water table and MBFB, and indicate the areas where the gradient appears to be
at a maximum and minimum.

18. Sec. 4.1.7 _
This section needs to address the following topics:

® Explain the significance of the decreasing heads with depth in relation to dissolved
contaminant transport.

* Explain the magnitude of the vertical gradients and explain where and when the gradients
are reversed (upward).
® Describe the hydraulic links between the Gage and Lynwood Aquifers with the shallower

units. Do the units seem to be hydraulically connected? Do they display the same water
level fluctuations with time?

Response: The Respondents believe that it would be inappropriate to link contaminant transport
with decreasing hydraulic heads in Section 4.1.7, as hydraulic head is only one of many factors
that determine contaminant transport. A more complete discussion of factors affecting
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contaminant transport is presented in Section 6. The text has been modified to reflect the
following discussion:

Decreasing hydraulic head with depth indicates only a potential for downward groundwater flow
and contaminant transport. While interpretive, the potentiometric groundwater elevation
contours (Plates 4-2 through 4-4) more effectively illustrate groundwater flow direction in the
vertical plane than discussion of hydraulic head or vertical gradients. Plates 4-2 through 4-4
illustrate that groundwater flow is generally vertical in finer grained units, and generally
horizontal in coarser grained units. An example of the evidence supporting this is the similar
groundwater elevations in the upper and lower Gage aquifer (XG-02 and XL.G-01, respectively).
Furthermore, because of typically large differences between the vertical hydraulic conductivities
in the finer grained aquitards and the horizontal hydraulic conductivities in the coarser grained
aquifers (up to several orders of magnitude), horizontal flow velocity greatly exceeds vertical
flow velocity.

The text has been modified as suggested to include a quantitative summary of vertical gradients
and identify where the gradient is reversed. All reversed gradients have been identified based
on Third Sampling Period 1995 groundwater level measurements.

The text has also been modified to include inferences regarding hydraulic interconnection.
Based on the similarity in groundwater elevations and changes in groundwater elevations through
time, the water table, MBFB, and MBFC are likely hydraulically interconnected. The Gage
aquifer is reported to be merged with the overlying units approximately %2 mile west of the plant
site. The hydraulic interconnection between the Gage aquifer and overlying units is likely
significantly decreased in the plant site vicinity by the presence of the LBF aquitard, and it is
therefore believed that the distal area of merging is largely responsible for the mirrored water
level fluctuations in the Gage aquifer and overlying units at the plant site. It is important to
keep in mind that while some degree of hydraulic interconnection across the LBF aquitard
beneath the site likely exists, vertical flow of ground water across the aquitard is comparatively
small compared to the horizontal flow in the adjacent MBFC and Gage aquifers.

The Lynwood aquifer is relatively isolated from the overlying units. This judgement is based
on the observed presence of the Gage-Lynwood aquitard, the approximately 11 foot difference
in groundwater levels between the Lynwood and Gage aquifers, and fluctuations in Lynwood
aquifer groundwater elevations that are not mirrored in overlying units.

19. Section 4.3

The report should include TDS concentration contour maps for each hydrostratigraphic unit.
Without these maps, the statements about the majority of wells completed at the water table and
in the Middle Bellflower C Sand being above the TDS MCL are not well supported.

Response: The report has been modified to include maps presenting TDS data for each HSU.
20. Plate 4.1-1

The points denoted with diamonds on the historical hydrograph are labeled as XBF-06 in the
legend and XBF-02 on the graph. This inconsistency should be corrected.
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Response: Figure 4.1-1 has been corrected to be consistent between the explanation and the
hydrograph.

21. Sec. 4, Plates

The date of potentiometric groundwater contour elevation measurements should be clearly
indicated on the potentiometric groundwater elevation contour plates. Where no data is
available and the potentiometric contours are inferred, the contour lines should be dashed.
Where contour lines are extended well beyond the available data, the contours should be
queried.

Response: The potentiometric groundwater contour elevation plates have been modified as
suggested. .

22. Plate 4-3

The note in the lower left hand corner that refers to Boring XEB-09 appears to be misplaced
(this boring is not on Plate 4-3). We believe this note should have been placed on Plate 4-4
where this boring is located.

Response: Plate 4-3 has been modified as suggested.

23. Sec. 5.2, par. 1, last sent.
The references to the section numbers are switched.

Response: The references to the section numbers have been modified as suggested.

24. Sec. 5.2.1.1, p. 5-6, par. 2

The wording of the first sentence should be changed from "Trends of ..." to "Statistically
significant trends of ..." This comment applies to all of the statements made in this subsection
and the rest of the text regarding increasing or decreasing trends of contaminants. The text
incorrectly implies that concentration increases have been limited to only one well rather than
more accurately qualifying the statistical basis of the statement.

Response: The text has been modified to indicate that only statistically significant trends of
increasing or decreasing concentration are discussed.

25. Sec. 5.1.2, par. 1

The text should note that the reason DNAPL is suspected along the western plant site boundary
is that past TCE concentrations were above 1% of the TCE solubility limit (11,000 ug/L) in
water table wells. That is, TCE concentrations for samples collected between February and
August 1993 and also in June 1995 were in excess of 1% of the TCE solubility limit. Because
current dissolved concentrations of TCE (since June 1995) are less than 1% of the solubility
limit, we recommend that this information be added.

Response: The text has been modified as suggested.

26. Sec. 5.2.1.4, par. 1
The paragraph should include the MCL for each metal.
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Response: The text has been modified to include the metal MCLs as suggested. The
introductory text for Section 5.2 has also been modified to explain that while MCLs are provided
and discussed to put concentrations in perspective, MCLs are not clean-up standards, but rather
drinking water point-of-use and municipal well standards.

27. Figs. 5.2-8 and 5.2-19 .

The text should explain why detection limits for naphthalene at wells SWL0002 (30,000 pg/L)
and SWL0004 (10,000 pg/L), and PZL0OO13 (5,000 pg/L) are so high relative to the other
sampling locations. ~

Response: The text has been modified to explain that naphthalene detection limits are elevated
at locations SWL0002, SWL0004, and PZ1.0013 due to high concentrations of other VOCs,
chiefly benzene.

28. Sec. 5.2.2.4, par. 1
The paragraph should include the MCL for each metal.

Response: The text has been modified as suggested.

29. Sec. 5.3.2.4

The discussion of elevated metals concentrations is not adequate. For metals that have
concentrations that exceed MCLs, the following questions need to be answered: Are elevated
concentrations widespread and ubiquitous on and off-site, with no apparent pattern, suggesting
that concentrations may be related to naturally occurring metals? Are concentrations elevated
beneath any of the suspected source areas? Do metals concentrations vary significantly with
time? Why are some arsenic concentrations elevated near the Del Amo Waste Pit Area? It is
not appropriate to compare metals with a range of known concentrations for the entire state of
California, as "background" must be ascertained locally, and it must be shown that there is no
apparent pattern in the metals data.

Response: Please note that the report text has been corrected to reflect the corrected section
number of 5.3.3.4 rather than 5.3.2.4.

Figures 5.2-11 and 5.2-22 have been modified so that the reader can more easily identify those
locations with metals MCL exceedances and subjectively judge whether the distribution of metal
MCL exceedances exhibits any patterns or clusters. Review of the existing metals figures
indicates that the occurrence of metal MCL exceedances is not widespread. As explained in the
text, many of the exceedances (notably aluminum and chromium) are limited to unfiltered
samples, and are likely associated with sediment in the water rather than dissolved metals.

Comparison of the metals figures with other figures showing VOC and other contaminant plumes
reveals no apparent correlations. Comparison with figures indicating areas of historical chemical
storage or use (Plate 1-2) also reveals no consistent patterns. Review of the time-series data
indicate that aside from the noted disparity between total and dissolved concentrations for some
metals, most concentrations of metals with one or more MCL exceedances are relatively stable
through time. An exception occurs for nickel at SWL0028, approximately 1500 feet south of
the plant site, where the most recent result for nickel (October, 1994) is elevated relative to all
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previous results which are less than the MCL for this compound (100 ug/l). The reason for the
elevated concentration for the October 1994 sampling event is not known.

The metals figures do indicate that a cluster of exceedances for arsenic exists in the vicinity of
the southwest corner of the site. The two locations near the south side of the Waste Pit Area
with arsenic exceedances (SWL0008 and PZL0025) are considered part of this cluster. While
not indicated on the figures as having an arsenic exceedance, location XMW-14 could also-be
considered as part of this cluster, since review of the time-series data indicates that the most
recent arsenic concentration (the value used for consideration in the report) was only slightly
below the MCL, and all previous values equaled or exceeded the MCL.

With the exception of those metal MCL exceedances related to unfiltered samples, the origins
of the elevated metal concentrations are not known with any certainty. The elevated
concentrations could be associated with either natural and/or anthropogenic sources from on or
offsite areas. However, the metals detected at concentrations in excess of MCLs are not known
to have been used or stored at the Del Amo plant site. Furthermore, the panhandle area near
the southwest corner of the plant site, where the cluster of elevated arsenic concentrations exists,
was kept fenced and separated from the rest of the plant site, and has no significant history of
development or use.

30. Sec. 5.3.3.1, p. 5-18

The last sentence ends with "as oxygen content is likely to decrease with depth”". The text should
make a more definitive statement based on the actual dissolved oxygen data presented in
Section 6.

Response: References to biodegradﬁfion and decreased dissolved oxygen content with depth
have been deleted.

31. Table 5.2-1
Recommend that two additional columns be added to this table: (1) Number of locations
analyzed and (2) MCL for each compound.

Response: The table has been modified as suggested.

32. Figure 5.2-2

Eight wells with concentrations above the benzene MCL of 1 ug/L are plotted on the map but
are outside of the 1 ug/L contours. These include two wells near the northwest corner of the
Jormer copolymer plant (PZLO003 and CWL0046), three wells at the north end of the former
butadiene plant (CWL0045, CWL0044, and CWL0022), one well on the former copolymer plant
north of Knox Street (CWL0041 at 43.0 ug/L), and two wells near the east end of the Del Amo
Waste Pit Area (PZL0022 and CWL0042). In addition, Well PZL0025, located near the west
end of the Del Amo Waste Pit Area, has a benzene concentration of 12,000 ug/L and therefore
should be located inside, not outside, the 10,000 ug/L (10°) contour.

Response: The Respondents recognize that the contours do not in all cases reflect the posted
concentration values at the locations indicated in the comment, and have modified some contours

as indicated in the table below. It should be noted however, that concentrations posted at well
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point locations represent one-time measurements from temporary installments with a screen
length that is less than the permanent monitoring well locations. The one-time sampling of well
points make the concentration data from these locations less reliable than the data for monitoring
wells which have been sampled several or more times, allowing a history of concentration data
to be developed. Furthermore, given the shorter screen length of the well points relative to
monitoring wells, well point concentrations are not completely comparable to data for monitoring
wells with longer screen lengths, and in some instances, may overestimate concentrations relative
to what would be measured from a co-located monitoring well. Therefore, while well point data
is taken into consideration in interpreting concentration contours, more weight is given to
monitoring well data when available for a given area.

The following modifications have been made:

Location |Area Modification

PZ1.0003 |NW corner None. October 1995 result anomalous. Six of eight results
indicate benzene <0.5 pg/l.

CWL0046 |NW corner Extended queried 1 ug/l contour up to CWL0046.

CWL0022 |butadiene plant Added a queried circular contour around CWL0022.

CWL0045 |butadiene plant Added a queried semi-circular contour around the south side
of CWL0045.

CWL0044 |butadiene plant None. Posted concentration is <1 ug/l.

'|CWL0041 |copolymer plant  |Added queried 1 and 10 g/l circular contours around
CWLO0041.

PZL0022 [Waste Pit Area Corrected posted concentration to 1.3 ug/l, adjusted contour
to go through PZ1.0022.

CWLO0042 |southern styrene  |[None. Data at PZL0018, PZ1.0022, and SWL0005 suggest
plant that 1 pg/l contour lies to south of CWL0042. Given the
greater reliability of the data at the permanent monitoring
locations, these data are given preference.

PZ10025 {Waste Pit Area Moved 10,000 pg/1 contour outside of (south of) PZL0025.

33. Figures 5.2-6 and 5.2-7

A 1 ug/L (10°) contour line should be added to these water table figures. TCE and PCE occur
above their MCL of 5 ug/L at several wells, but their locations are not readily apparent because
the minimum concentration contour is 10 (10') ug/L. For example, at Well CWL0045, PCE
and TCE were detected at 6 and 5 ug/L, but no contours are drawn around this well. A 1 ug/L
contour line should also be added to the other TCE and PCE concentration contour maps in the
deeper units (e.g., Middle Bellflower C Sand).

Response: The TCE and PCE figures have been modified as suggested. |
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34. Figs. 5.2-28 and 5.2-29

The text should explain why detection limits for the chlorinated hydrocarbons at wells XBF-04
(300 pg/L) and XBF-07 (500 ug/L) are so high relative to the other sampling locations. These
detection limits are well above the MCLs for TCE and PCE. Also, the contour outside of
Well SWL0054 on Figure 5.2-28 should be 10? instead of 10° ug/L.

Response: The text has been modified to explain that high chlorobenzene concentrations at
locations XBF-04 and XBF-07 resulted in elevated detection limits for PCE at these locations.
The labels for the contours around SWL0054 have been modified as suggested.

35. Figures 5.3-3 and 5.3-4

Please provide an explanation for the relatively square shaped contours east of the Del Amo site
and north of Del Amo Boulevard. Alternately, adjust the contours. Some contours are located
in areas where no data points are displayed.

Response: Compound concentration isopleths are based not only on concentration data points,
but also upon knowledge of the boundaries of inactive landfills in the area that are likely to have
influenced contaminant concentrations based on the nature of the land use and concentration
data. The figures have been modified to include a note explaining the origin of the contours in
question.

36. Sec. 6.2.3

The dispersivity values given in the last paragraph (e.g., longitudinal dispersivity is 1 foot) are
not consistent with the preceding discussion in this section. According to the discussion in the
text, longitudinal dispersivity should be about one-tenth of the scale of interest; given that the
scale of the plume is closer to 1,000 feet than 10 feet, the longitudinal dispersivity should be
closer to 100 feet (one-tenth of 1,000 feet) rather than 1 foot (one-tenth of 10 feet).

In addition, the text states that the lateral dispersivity should be one-tenth to one-third of the
longitudinal dispersivity. The ratio of lateral dispersivity (0.5 feet) to longitudinal dispersivity
(1.0 foor) is one-half which is too high according to the discussion. The text should provide
additional references to support the dispersivity values used and/or explain why the values used
in the model differ from the values recommended in the earlier discussion.

Response: The discussion of dispersivity values is intended to be used as a guide for
development of site-specific values, and is based on a statistical evaluation of empirical data
obtained from 59 sites. Starting with the reported empirical observations by Gelhar et al (1992),
site-specific values were refined through the use of numerical modeling. Accordingly, the scale
of interest is a function of the grid cell size used in the numerical model, 200 feet by 200 feet.
Through sensitivity analyses and historical plume matching, the reported site-specific dispersivity
values were developed. This information will be added to the revised text discussion.

[sba] s:\va\gwri\response.498\falrspnd.com 15 5/14/98—11:12




37. Section 6.2.5.3 _
The text should include a discussion of the geochemical indicators of biodegradation in the
Middle Bellflower B Sand; although plots of geochemical indicators are included (Figure 6.2-10
1o 6.2-14), no mention is made of electron acceptor-specific biodegradation processes in this
unit.

Response: The text has been modified to discuss the generally anaerobic conditions which exist
in the MBFB. No comparison can be made between DO concentrations upgradient versus within
the BTEX plume due to the presence of upgradient contaminant plumes from offsite sources.
Similarly, nitrate and sulfate concentration distributions are equivocal. Methane distribution,
however, strongly suggests the occurrence of methanogenesis in the MBFB.

38. Sec. 6.2.5.4

The text should cite references to support the statements that the literature biodegradation rates
are consistent with the focused transport calibration values. The discussion should include
references to biodegradation rates for conditions similar to Del Amo (i.e., similar mass of
dissolved oxygen).

Response: Reported degradation rates for benzene vary. Rafai et al. (1995) compiled a table
of field-derived benzene degradation rates ranging from nondetectable to approximately 70 days,
with the average rate of about 350 days. Also Olsen and Davis (1990) report a half-life of 110
days. This information will be added to the revised text discussion.

39. Sec. 6.3.1, par. 2, sent. 2 _
The wording in this sentence should be changed. As written, the sentence implies that there was
a discrete release event in the past and no subsequent releases.

Response: The text has been modified to indicate that the distribution of LNAPL in the well
XMW-20 area is believed to be the result of low water table levels during the period over which
LNAPL could have been released, in conjunction with the concurrent, and subsequent rise in
the water table.

40. Sec. 6.4.1, sent. 1
The sentence should be modified to read "...that continued benzene flux from source areas and

advective transport of benzene is generally balanced by biodegradation” (underlined portions are
recommended new text).

Response: The referenced text has been modified to read: "...provide strong support for
concluding that continued benzene flux from remaining source areas, where present, and
advective transport of benzene is generally balanced by biodegradation."

41. Sec. 6.4.1, par. 1, last sent.
The sentence should be modified from "is controlled"” to "is mainly controlled".

Response: The text has been modified as requested.
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42. Sec. 6.4.1, par. 3, last sent.
A statement should be included about geochemical parameter evidence of biodegradation in the
deeper aquifer units (see comment on Section 6.2.5.3).

Response: The report has been modified to indicate the following:

Time-series chemical data clearly demonstrate plume stability in deeper units, indicating
transport and attenuation mechanisms are balanced. Although sufficient data are not available
to discern which specific degradation processes is dominant, the presence of BTEX degrading
organisms, methane, and stability of the benzene plumes in the higher permeability MBFC and
Gage supports the conclusion that biodegradation is an active process in the lower HSUs.
Further conclusions regarding the nature of the active biodegradation mechanisms are not
supportable due to two principal conditions: (1) there are coincident and upgradient contaminant
plumes which potentially impact measurable parameters used as biodegradation indicators; and,
(2) dissolved contaminant distribution originating from the site becomes increasingly restricted
in deeper HSUs. This later condition results in fewer data points required to define the nature
and distribution, thus fewer data points to characterize the biodegradation processes which
contribute to the observed plume stability.

43. Sec. 7.1, par. 1

According to Section 3 (see Figure 3.4-1), the Lynwood Agquifer is part of the Lakewood
Formation, not the San Pedro Formation as indicated in this section. However, USGS
Bulletin 104 (June 1961) includes the Lynwood Aquifer in the San Pedro formation. The
inconsistency should be corrected.

Response: Comment acknowledged., The Lynwood aquifer lies within the San Pedro formation,
and not within the Lakewood formation as indicated within Section 3. The text within Section
3 has been modified accordingly. Additionally, Figure 3.4-1 (Comparison of Stratigraphic
Nomenclature) has been modified to accurately indicate the formational assignment of each
identified HSU.

44. Sec. 7.2 and Table 7.2-1

The text should describe the position of the water supply wells in relation to groundwater flow
Jfrom the Del Amo site. That is, are the wells up-, down-, or cross-gradient of Del Amo?
Recommend that this information, and the distance between the Del Amo site and each well, be
added to Table 7.2-1.

Response: As available, the requested information has been added to Table 7.2-1. See response
to General Comment E.

45. Section 7.4.2, par. 2 ’
In the last sentence, the wording should be changed from "...wells would..." to "...wells
installed by the Dominguez Water Corporation would..."

Response: The statement in question has been deleted from the referenced paragraph and moved
to the end of the preceding paragraph which discusses general water industry well construction
practices in the area directed at preserving and protecting groundwater quality.
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46. Appendix B
The elevations are missing from the lithologic log for SWL0021

Response: Comment acknowledged. The missing elevations have been added to the l'ithologic
log for boring SWL0021.

47. Appendix H

Derivation of drawdown s, in the pumped aquifer at the distance from the pumping well of the
observation well in the aquitard is not shown. The text in each of Sections H1.2.1, H1.2.2,
and H1.2.3 says that s was derived from the aquifer diffusivity and the Theis (1935) method, but
no examples or equations are shown.

The values of storativity, S, that are cited in each of sections H1.2.1, H1.2.2, and H1.2.3 are
not related in space to the values of transmissivity T, cited in each of these sections in derivation
of tp values. In other words, are the values of S from a portion of the pumped aquifer so far
away so as to cause uncertainty in their applicability? It is clear that T was derived from
analysis of recovery data from the pumping well. But what well was used to derive S? Also,
there was no mention of the potential effects on the estimated values of T , if any, of partial
penetration of the pumping wells (shown on Figures HI-1 and HI-2).

Derivation of t,,” from s /s and the t,, curves should be presented in graphical displays.
Response:
Derivation of Drawdown, s

Derivation of drawdown s, in the pumpéd aquifer at the same radial distance from the pumping
well as the observation well in the aquitard has been discussed in further detail, as suggested.
The estimated drawdown (s) in the pumped aquifer at the same radial distance from the pumping
well as the aquitard observation well was derived using the Theis (1935) nonequilibrium well
equation, as follows.

Q

=—_w
5= 4T ®) ¢))
where,
s = drawdown (ft)
Q = pumping rate (ft*/min)
T = transmissivity (ft¥/min)

w(u) = well function

w(u) is the well function of u and represents an exponential integral:
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where,
R = distance from center of pumped well to the point where drawdown is measured
(ft)
S = coefficient of storage (dimensionless)
T = transmissivity (ft*/minute)
t = elapsed time since pumping began (minutes)

In the case of our study, r is the distance from the pumped well to the location of the
observation well in the aquitard. T was derived from analysis of the recovery data in the ratio
method pumped well, and S values were obtained from previous pumping test studies (Hargis
+ Associates, 1990d).

The S values selected for each ratio method test analysis were from the closest available data
point to the aquitard monitoring well location. S values for the MBFB/C sand were obtained
from Theis drawdown analyses conducted by Hargis + Associates (Theis, 1935 for confined
aquifers). The values for S derived by Hargis + Associates for the upper Bellflower aquitard
do not vary by more than one order of magnitude. The value of S used in the ratio method
analysis for well pair SWL0023/SWL0024 was 5 x 10 which was obtained from the Theis
drawdown result derived by Hargis +Associates for well XBF-15, located approximately 3,000
feet west/southwest of SWL0023. The S value for the MBFB/C sand for the ratio method test
at the SWL0014/SWL0043 well cluster was 1 x 10®, which was obtained from the Hargis +
Associates Theis drawdown analyses for well XBF-7, located approximately 3,000 feet west of
SWL0014/SWL0043.

The S value used for the Gage aquifer for the ratio method analysis at well pair XDA-
1B/SWL0043 was 3 x 10®. This value was obtained from taking the average of the Theis
drawdown analysis results for wells XG-5, XG-11 and XG-13 derived by Hargis + Associates.
The values for S derived by Hargis + Associates ranged from 1.3 x 10 to 3.3 x 10*.

The wells tested during this investigation were generally not fully penetrating. However, the
potential effects of partial penetration are thought to be very small. In accordance to the
procedures, T was derived using later time recovery data. During late time recovery, flow in
the aquifer should be nearly radial, thus significantly reducing any potential impacts of partial
penetration.

Derivation of t;, from s’/s and t

A figure presenting the Witherspoon et al. type curves used to derive t, from s°/s and t, has
been included in the report.
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48. Appendix H, p. HI-6 _
Line 3, which includes "...assuming radial flow...", should also include the additional

assumptions of the Cooper, et al. (1967) method of confined conditions and a fully penetrating
well.

Response: Comment noted. Cooper et. al. (1967) assumes confined conditions, radial flow,
and a fully penetrating well. The method also considers the compressibility of both the aquifer
and the formation (i.e., aquifer storage). '

49. Appendix H, p. HI-3

The value of o used in the curve fit for the SWL0044 slug test plot should be added to the data
below the graph.

Response: The slug test analysis for SWL0044 has been rerun. The value of « used in the
curve fit is now included on the figure included in Appendix H-3. The program Aqtesolv which
was used to perform the slug test data analysis does not include « in the output file. However,
o can be obtained from the following relationship:

x =
rkS
rc2
(1)
where r,, = effective radius of the well (ft)
I, = internal radius of the well casing (ft)
S = storativity

For the SWL0044 slug test analysis,

0.417 ft (assumes a 10-inch-diameter borehole)
0.167 ft (for a 4-inch diameter well casing)
9 x 10* (from reanalysis of slug test data).

w
I,
S

Using these values and equation (1), « is equal to 5.6 x 102.

50. Appendix H, p. HI-3

The aquifer test analysis for the slug test of well SWL0044 in general looks to be valid,
considering that Aqtesolv, a somewhat automated aquifer test analysis data package, was used.
However, there is no mention of the potential effects on the estimated aquifer parameters, if any,
of the water level being below the top of the screen. This should be discussed and evaluated in
the report.
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Response: Slug tests provide an order of magnitude estimate of hydraulic conductivity, K.
There are several factors that may influence slug test results including both procedural and well
construction factors. One well construction factor that should be considered is the affect of the
filter pack adjacent to the well screen. In the case of SWL0044, which is screened above the
water table in the upper Bellflower aquitard, early time data will be effected by the
transmissivity of the filter pack. The transmissivity of the filter pack in SWL0044 is likely one
to two orders of magnitude greater than that of the surrounding formation material.
Consequently, we may expect a relatively rapid drop or rise in water levels during the early
portions of the slug test. Only the early time data should be affected by the filter pack
transmissivity.

Review of the slug test data for SWL0044 indicates that the early time data were not
significantly impacted by the filter pack transmissivity. Therefore, the fact that the static water
level is below the screen does not seem to have significantly impacted the slug test results. -

51. Appendix H, p. HI-3
The following text needs to be added to the end of the first sentence in the second paragraph of
Section H1.2: from any pumped aquifer adjacent to the aquitard of interest.

Response: The text has been modified as suggested.

52. Appendix H, p. H1-4

The Neuman and Witherspoon (1972) ratio method uses @ Zjg,, parameter as is done in
Section H1.2. What is the basis for deriving "lower-end” estimates of K, " using the Z,nimum value
as shown in the last paragraph of Section H1.2? The text should reference the appropriate
publication or provide a discussion of the reason for this.

Response: Using the midpoint of the screened interval in the aquitard piezometer during the
ratio method analysis results in an average K,  for the portion of the aquitard between the
midpoint of the screen and the aquifer/aquitard boundary. The midpoint is used as an average
because of the uncertainty regarding the uniformity of the transient pressure front advancing
through the aquitard. The method assumes that the pressure front is highly non-uniform and that
selection of the screen midpoint will define the average distance the pressure front has travelled
through the aquitard at the time that drawdown in the aquitard piezometer is observed. The ratio
method calculations were also solved using an aquitard thickness measured from the top (or
bottom) of the screen to the pumped aquifer (Z,,..)- In this case, it is assumed that the
observed drawdown occurs after the minimum possible travel distance. This modification of the
method assumes the pressure front is advancing through the aquitard more or less uniformly.
This allowed estimation of initial average K, for the model layers representing aquitards. It
is important to note that the ratio method for estimating aquitard K,” was intended to develop
a reasonable range of values of K, for the aquitards for purposes of developing the regional
groundwater flow model. The final K, " values used in the model vary throughout the range of

K, values (developed not only using the ratio method, but also from laboratory permeability
test results) as dictated during flow calibration.
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53. Appendix H, p. H1-4 .
The last paragraph in Section H1.2 should state that the average K, is only for the portion of

the aquitard between the midpoint of the aquitard observation well screen interval and the .

aquifer/aquitard boundary. Since two different times were used to derive s /s and subsequent
K,” values, as suggested by Neuman and Witherspoon (1972), it would be useful to present the
average K, values for the two times in Table 4.2-3. The average "upper-end” K,” values for
the Lower Bellflower Aquitard are 0.79 and 0.035 from pumping in the Middle Bellflower C sand
and Gage aquifers, respectively (Table 4.2-3). These values are for the upper and lower
portions of the Lower Bellflower Aquitard, respectively. There is no discussion as to why the
values differ by more than an order of magnitude for such a thin aquitard. There also should
be a similar discussion as to why the "lower-end” K,” values differ.

Response: Comment noted. The text has been modified to clarify that the average K, is only
for the portion of the aquitard between the well screen in the aquitard and the aquifer/aquitard
interface. The lower Bellflower aquitard consists of complex and heterogeneous layers of
materials that result in varying K,~ values. Hence, it is reasonable that the K, for the upper
and lower portion of the aquitard differ. In order to accommodate this variability, the lower
Bellflower was divided into three distinct layers for the regional groundwater flow model.

54. Appendix H, Fig. HI-2 :

Note also that there is a discrepancy in the Lower Bellflower Aquitard thickness in Figure HI-2
between the sum of the z,, values shown (33 feet) and the depths of the top and bottom of the
aquitard (34 feet). Use of the correct value of z,,, for calculation of K ,” from equation 5a in
Section H1.2 should be checked.

Response: The sum of the z,;, values as shown is 34 feet (15.7 feet + 18.3 feet = 34 feet).
There was not a discrepancy on Figure H1-2 with respect to the sum of the z,, values. The
correct aquitard thickness is 34 feet. The correct values of z,,,, were used in the calculations of

K, .
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Table 1

Cross-
section

Contour Map
Figure No.

Spreadsheet
Figure No.

Boring
No.

Inconsistency
Among Figures
and Tables

Incorrect
Interpreratio
n

Description

B-B°

Plate 3-2

SBLOO14

X

According to the cross-section, the thickness of the MBFM is
3 feet. In Table 3.2-2, the thickness is three times thicker at 9
Seet.

Response: Changed Table 3.2-1 base of MBFB from -38 to
-44 feet. Corresponding changes to Table 3.2-2, thicknesses
of MBFB and MBFM from 17 to 23 and 9 to 3 feet
respectively. B-B” left as is.

B-B°

Plate 3-2

SBL0020

According to the cross section, the base of MBFM is at -40
feet and the thickness is 6 feet. In tables 3.2-1, the base of
the MBFM is listed as -63 feet and in Table 3.2-2, the unit is
listed at a thickness of over four times thicker at 28 feet.

Response: B-B° changed to match K-K”.

c-Cc’

Plate 3-3

SBL0OOI19

At this boring, the MBFM does not exist on cross sections F-
F’, J-J°, and Table 3.2-2. However, -on cross section B-B°,
the MBFM unit is shown as approximately 7 feet thick. The
unit thickness inconsistency should be corrected.

Response: Eliminated the noted portion of MBFM on C-C*
to be consistent with F-F” and J-J".

Plate 3-5

SBL0OO33

The hydrostratigraphic data for SBLO033 (unit contacts and
thicknesses) are not included on the spreadsheets and contour
maps.

Response: Added SBL0033 data to Tables 3.2-1 and 3.2-2,
Figures 3.2-3 through 3.2-8 which includes all depth to base
of contour maps and the isopach map.
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Table 1

Cross- Contour Map | Spreadsheet Boring Inconsistency Incorrect Description
section Figure No. Figure No. No. Among Figures | Interpretatio
and Tables n
F-F’ Plate 3-6 SBL0O019 X See comment on cross-section C-C”°.
Response: See response to Cross section C-C~, Boring No.
SBL0019.
G-G Plate 3-7 SBL0O077 X The silty sand layer from elevation -175 to -186 feet shown on
the cross-section is not on the boring log.
Response: Removed the noted silty sand intervals from the
SBL0077 graphic columns of G-G* and D-D".
G-G Plate 3-7 SBL0077 X The lithologic data from boring SBLO077 suggest that the

UBF agquitard thickness may be overestimated by 6 feet. The
base of UBF is shown on the cross section at -48 feet, but the
boring log suggests the contact should be at -42 feet. Use of
the boring log interpretation will decrease the thickness of the
MBF aquitard from 71 to 66 feet.

Response: Changed the UBF-MBFB/C contact on G-G~
from -48 to -42 feet consistent with D-D°. Changed elevation
of base of UBF on Table 3.2-1 from -48 to -42 feet.
Corresponding change to thickness of UBF from 71 to 65
feet, and MBFB from 12 to 17 feet.
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Table 1

Cross-
section

Contour Map
Figure No.

Spreadsheet
Figure No.

Boring
No.

Inconsistency
Among Figures
and Tables

Incorrect
Interpretatio
n

Description

G-G’

Plate 3-7

SBLO108
and
SBL0O103

X

The lithologic and geophysical data presented at these two
borings suggest the LBF may either be absent or much
thinner than displayed on the cross section. At SBL0103,
based on a 2 foot interval of silt and silty sand and another 1
Joot interval of silty sand within a large interval of sand, an
18 foot thick aquitard layer is displayed on the cross section.

Response: We disagree that there is not substantial evidence
on cross sections, boring logs, and geophysical logs presented
in the RI to substantiate the LBF thickness shown on G-G~.
Since SBLO103 and SBLO108 did not penetrate the entire
thickness of the LBF and were not intended to do so,
interpretation is based on the best available data. First note
that the gamma logs at the base of both borings clearly
suggest fine-grained material. Second, extrapolation from
nearby borings on cross sections D-D”, G-G” and K-K” all ~
support the interpreted LBF thickness shown on G-G” unless
an abrupt and uncharacteristic thinning of the LBF occurred.
Finally, a U.S.C.S. classification of SP does not necessarily
indicate a coarse-grained aquifer material. A soil composed
of 95% very fine sand with 5% silt and clay is as much an
aquitard material as it is an aquifer material. That material
would not likely yield sufficient water to a well to justify
classification of an aquifer.

LS

J-J°

Plate 3-9

SBL0019

At SBLOOI9, the LBF/Gage contact, although marked with a
(?), is approximately 10 feet deeper on cross-section J-J*
than on cross section C-C°. This also results in a 10 feet
difference in thickness of the LBF between the two cross-
sections.

Response: Changed J-J* to correspond to C-C”.
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Table 1

Cross-
section

Contour Map
Figure No.

Spreadsheet
Figure No.

Boring
No.

Inconsistency
Among Figures
and Tables

Incorrect
Interpretatio
n

Description

JJ’

Plate 3-9

SBL0O025

X

Based on the geophysical log at SBL0O025, the top and bottom

of the MBFB/C unit should be about 15 feet lower.

Response: The top of the MBFB/C unit has been lowered
approximately 15 feet as suggested. The placement of the
bottom of the unit relative to the geophysical log is judged to
be consistent with the other borings on the cross section, and

has not been changed.

Plate 3-10

SBL0020

Cross section K-K* has two discontinuous layers of MBFM

whereas cross-section B-B°, at the same borehole,
only an upper layer of MBFM.

Response: B-B° changed to match K-K~.

includes

Plate 3-10

3.2-5

SBL0026

On cross section K-K°, boring SBL0026 does not reach the
base of the LBF. Therefore, SBL0026 should be removed from

Response: SBL0026 removed from Figure 3.2-5.

-Figure 3.2-5, the contour map for the base of the LBF.

S:\.T'RI\RBSPONSE.498\MODRSPND.COM

5/1 4/9."2



SECOND INSTALLMENT EPA COMMENTS ON DRAFT
DEL AMO GROUNDWATER REMEDIAL INVESTIGATION REPORT

1. Page 1-7.

Reference to BHC. Note that BHC is not "associated with the production of DDT, " as stated.
BHC is an independent pesticide. BHC exists at Montrose because of the Stauffer Chemical pilot
plant that was located on the property concurrently with the Montrose operation. The Stauffer
pilot plant was involved with manipulating the isomers, as well as the production, of BHC.

Response: It is believed that the comment reference to "Page 1-7" actually applies to page ES-
7. Comment acknowledged. The Respondents now understand that BHC was produced
independently from DDT by Stauffer Chemical in a pilot plant located within the southeastern
corner of the Montrose property. Wording in the executive summary has been modified to
reflect this understanding.

2. Page ES-7.
Reference to BTEX, Ist sentence. "...a single source..." should be replaced by "...any single
source..." There are many potential sources of BTEX.

Response: Comment acknowledged. The indicated text has been modified as suggested.

3. Page ES-8.

The list of aquifers that are designated as MUN is unclear and incomplete. UBF, Middle
Bellflower, Gage, and Lynwood should all be listed as MUN. Also, where the report references
"Bellflower Aquitard, " does this correspond to the Report’s use of the term "Upper Bellflower?"

Response: Comment acknowledged. The text discussions have been modified to clearly
indicate all aquifers designated as municipal (MUN) water supplies. Additionally, the term
"Bellflower aquitard" has been defined as including the following HSUs: the "upper Bellflower";
the "middle Bellflower B-sand"; the "middle Bellflower mud" (where present); the "middle
Bellflower C-sand"; and, the "lower Bellflower". The term "upper Bellflower" applies to a
discrete, predominantly fine-grained stratigraphic interval which overlies the predominantly
sandy deposits of the middle Bellflower, both of which lie within the larger Bellflower aquitard.
Please refer to Figure 3.4-1, which illustrates the associations among the various formations and
HSUs identified at the study area.

4. Page ES-8.
"...limit their use..." should be replaced by "...likely limit their use..."

Response: The Respondents have modified this portion of the executive summary in response
to this and subsequent EPA comments to take into account EPA concerns.

5. Page 1-9, Sanitary Sewer {.

describe here, and/or in other appropriate place(s), the nature of the sewer hookups, the
location of the sewer hookups, which LA County trunk line the sewer hookup connected to, the
nature of the wastewater flowing into the sewer (chemical constituents), and the volumes
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(probably changed over time) of sewer water discharge (quantify to the extent possible). Cite
all sources of information on sewer discharges. Did the hookup change over time (e.g. were
other trunk lines used, etc.)? What areas/operations of the plant were drained to the sewer?
We should discuss the degree of direct response vs. reference to other documents for this
comment.

Response: The nature and availability of information regarding sewer connections and the
chemical character and volume of wastewater streams at the former plant was discussed during
a telephone conference held between Dames & Moore, EPA and CH2M Hill on April 8, 1997.
It was identified during this conference that such research had not been conducted, and that it
was uncertain exactly what type of information may be available to address the specific issues
raised in the comment. It was mutually agreed during the conference that whatever information
could be compiled in the short term from data currently available in-house would be reviewed
and presented in Section 1.2.2.1 of the revised Groundwater RI report. Furthermore, it was
agreed that the findings of additional research into the nature of sewer systems and wastewater
streams at the plant would be presented in the "Soils RI report”, to be prepared upon completion
of pending Phase II site investigations.

6. Plant Operations.

Description of wastes and waste in various units is inadequate. The waste contents should be
better-described. For instance, what was the source of the material in the waste pits (what
portions of the plant did it come from)? What were its chemical constituents? What volume of
waste was placed in the pits? Were the pits lined? As of what date? This section also describes
"wastewater separators.” But, what was in the wastewaters, and why did it need separation?

The Plant Operations section should describe whether plant operations ever significantly changed
or were expanded over time, or were all the units on the property essentially present from the
beginning? If there were changes, depict the changes with time in terms of production, chemical
storage, and waste handling.

Response: The nature and availability of information regarding waste types, chemical
constituents and volumes of wastes and the overall manufacturing process flow at the former
plant was discussed during a telephone conference held between Dames & Moore, EPA and
CH2M Hill on April 8, 1997. The overall physical and chemical character of wastes present
in the Del Amo Waste Pit Area is discussed in Section 1.2.2.1 (Description of Plant Operations)
and Appendix A, Section A.2.1 (Summary History of Study Area, Del Amo Waste Pit Area)
of the Groundwater RI report. Additionally, the text refers the reader to reports presenting the
findings of focused studies conducted at the Waste Pit Area for more detailed discussions of
-conditions in this area. It was agreed during the April 8 telephone conference that text
discussions in the Groundwater RI report would be augmented to provide additional details of
the Waste Pit Area, including waste constituents, volumes and sources and whether the waste
pits were lined. It was also agreed during the conference that readily available information
regarding plant wastewater streams and waste management practices would be provided in the
revised document. However, further research necessary to adequately address comments
regarding wastewater streams from the various operational areas and how possible changes to
plant operations over time may have affected these waste streams would be deferred at this time
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and presented in the "Soils RI report™, to be prepared upon completion of pending Phase II site
investigations.

7. Page 1-15, 3rd Y, last sentence.

To be properly balanced, this sentence needs to acknowledge that the benzene emanating from
the waste pits is also immediately adjacent to this area, and therefore, while there is evidence
for the P1 NAPL, it may not be practical to separate the benzene from this source from the
benzene emanating from the waste pits in the dissolved phase.

Response: The discussion in Section 1.3.4 does not address benzene specifically, nor does it
attempt to distinguish between possible benzene sources within this area, rather it is oriented
toward evaluating the origin of the refined-petroleum hydrocarbon LNAPL detected in water
table zone monitoring well P-1. While it is acknowledged that both the Waste Pits and the well
P-1 LNAPL both contribute dissolved benzene to groundwater in the area, this issue is unrelated
to evaluating the origin of the LNAPL in well P-1. No modifications have been made to the
report text in response to this comment.

8. Figure 2.2-2.
Figure is missing the site background features. These should be added.

Response: Comment acknowledged. Historical site features have been added to the figure as
requested.

9. Page 5-1, Last .

It is not clear why 10% or solubility was chosen as a benchmark for NAPL in this case,
especially when in the subsequent discussion you cite 1% as a literature benchmark on page 5-2
(for DNAPL). Why is 10% saturation applicable to benzene LNAPL whereas 1% is applicable
Jor DNAPL? Would the conclusion differ significantly if 5% were the benchmark, or 1%?
Either stronger support should be provided for this percentage or the 1% figure should be used.

Response: Based on the above comment and discussions with EPA during a teleconference the
week of May 26, 1997, the Respondents have modified the RI to remove all references to a
specific percentage of solubility as a criterion for identification of suspected NAPL areas. As

now written, areas of suspected NAPL were subjectively identified after consideration of the
following:

¢ Historical information indicating the former presence of facilities where large volumes. of
pure chemicals were stored, processed, or disposed of;

* Dissolved concentrations of a compound that are both elevated with respect to surrounding

monitoring locations, and represent a significant fraction of the solubility of the compound;
and,

* Deep soil gas (near the water table) concentration profiles similar to those measured in the
vicinity of a known NAPL.
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10. Page 5-7.

Reference to PCBSA and why plotting its distribution is useful. Plotting is also useful because
there may be treatment implications, and therefore remedy selection implications, depending on
the degree to which PCBSA must be treated, can be reinjected, discharged, etc. This should be
mentioned as well.

Response: The text has been modified as suggested.

11. Figures 6.2.1+.. .
These thures all say "Concentratzons in units/L" in the legend. Were you intending to replace
the term "units” with "micrograms"?

Response: The analytical method used to characterize the occurrence of BTEX biodegradation
was developed by Salanitro, Diaz, Williams and Wisniewski, and described in Salanitro et al.,
1993. According to the method described in the Paper Simple Method to Estimate Aromatic
Hydrocarbon Degrading Units (Microbes) in Soil and Ground Water, by Salanitro et al. (1993).
This method yields results in Units per liter (units/L). The report text has been modified to
make it clear that units/L is the correct term.

12. Page 7-6, Section 7.4.2, first and second 9.

The conclusions here assume that the Del Amo contamination does not migrate in the future to
lower aquifers. The discussion also assumes that the current groundwater practices discussed
remain in effect. Clarify and add discussion of these, for balance.

Adjudication - discussion here assumes that the adjudication remains forever. The report needs
to make clear that this discussion applies to the current situation. Uncertainties in adjudication
persistence should be addressed, if possible.

Finally, it is not clear that the Watermaster would be able to withhold water usage rights based
on contamination alone. Thus, the issue of the effectiveness of an institutional control that uses
Watermaster authority is open to question and should be evaluated. A better place for this
evaluation is the FS report; however, the Rl should make the ambiguity clear rather than
implying that Watermaster controls would definitely be effective.

Response: The referenced section has been modified based on the above comment and
subsequent comments from EPA to indicate that current well construction standards are not a
guarantee that existing or future production wells will not be impacted by contamination.
Discussion of adjudication is limited to the preceding section (7.4.1), and no statements are
made in that section regarding the role of adjudication in addressing groundwater contamination
associated with chemical releases. Limitations on groundwater withdrawals under the
adjudicated management policies are based upon prescriptive water-use rights and the availability
and quantity of groundwater. The Respondents have nowhere stated, nor intended to imply, that
adjudication policies are intended to prevent produced groundwater from being unpacted by
existing or future chemical releases.
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POTENTIOMETRIC CROSS-SECTION COMMENTS
Additional Detail on Previous Comments

1. Date of Data Used

As stated in previous comments, the date of the water level data used should be prominently
labeled on the plates. An item in the legend states that the date of the phreatic surface is
January 1996, suggesting that the data for the other wells was also collected during January
1996. However, according to the groundwater elevation data table (Table 4.1-1), groundwater
elevations were not measured during January 1996. The closest time period that water levels
were measured was February 1996. Based on a review of the potentiometric contours in the
cross sections, the February 1996 data appears to have been used.

Response: The plates have been modified to prominently label the date of the water level data
used, February, 1996.

2. Contour Lines

As stated in previous comments, were lines are extrapolated beyond data points, contour lines
should be dashed or queried. As a specific example, on cross section J-J°, potentiometric head
data for the Middle Bellflower B/C (MBFB/C) Sand, Lower Beliflower Aquitard, and Gage
Aquifer are limited to one well in each of the MBFB/C Sand and Gage Aquifer at the south end
of the cross section. Due to the speculation involved in drawing contour lines north of the
existing data in these units (the left two-thirds of the cross-section), contour lines in these areas
should be dashed or queried.

Response: The plates have been modified as suggested. The Respondents believe that the
contour lines, while approximate, reflect more than just speculation. With respect to the
example cited, review of the groundwater elevation data indicates that the -18 foot and -19 foot
contours must pass through cross section J-J* north of well SWL0023 in the MBFB/C (see

Figure 3 of the First Sampling Period 1996 Groundwater Monitoring Report dated June 17,
1996.) :

3. Cross-Section Intersection Lines

As per the previous comments on the hydrostratigraphic plates in Section 3, the location of
cross-section intersections should be added to Section 4 cross section plates to facilitate the
consistency of potentiometric contour interpretations among cross sections.

Response: The plates have been modified as suggested.

More Detailed Review Comments

1. Water Level Elevations

The water level elevation values should be placed adjacent to each well screen. Without these
values, it is difficult to evaluate contouring.
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Response: The plates have been modified as suggested. The reader should be aware however,
that for wells that are projected onto the cross-sections, the posted groundwater elevations may
be misleading with respect to where the contours should be placed. This is especially true for
the groundwater table, where groundwater elevations increase or decrease significantly over
short distances in some areas.

The Respondents acknowledge that evaluating the accuracy of the contouring is difficult; for the
same reasons, developing the cross sections was very time consuming. However, the figures
are of significant value in illustrating the direction of groundwater flow in the vertical plane.
To aid in evaluation of the cross-sections, it is suggested that the cross section lines be plotted
on groundwater elevation maps for each HSU for the February, 1996 sampling event. These
maps are provided in the Groundwater Monitoring Report, First Sampling Period, 1996, dated
June 17, 1996.

2. Potentiometric Contour Interpretations
Assuming February 1996 data are the basis for contouring, following are specific comments on
the cross sections:

A. On Plate 4-2, the potentiometric elevation at SWL0032 (-18.29 feet mean sea level [msl]) is
not consistent with contouring (placed between -17 and -18 msl contour lines).

Response: Well SWL0032 contains LNAPL, and the cited February 1996 groundwater
elevation has not been adjusted to reflect this. Taking this into account, the contouring on the
cross section is relatively accurate, as can be seen by water levels from adjacent well SWL004
(-17.07 feet), which does not contain LNAPL. Table 4.1-1 has also been modified to remove
wells containing NAPL and erroneous groundwater elevations.

B. On Plate 4-4, based on the potentiometric elevation as SWL0023 (-19.05 feet msl), a -19 feet
msl contour should be added to the cross section.

Response: Plate 4-4 has been modified as suggested.
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THIRD INSTALIMENT EPA COMMENTS ON DRAFT
DEL AMO GROUNDWATER REMEDIAL INVESTIGATION REPORT

GENERAL COMMENTS

1. The draft Groundwater RI has not been signed by a registered professional. Section 7835 of
the California Business and Professions Code (Geologists and Geophysicists Act) requires that
all geologic reports and documents be signed by a registered geologist or registered certified
specialty geologist. Therefore, the RI must be signed by the registered professional who takes
responsibility for the work and interpretations presented.

Response: Comment acknowledged. The revised Groundwater RI report will be transmitted
under a cover letter bearing the signature of the California Registered Geologist with the overall
responsibility for the work performed and the interpretations presented.

2. The context of this report, and definition of areas not covered by this particular document,
and where they will be covered, should be more clearly discussed and defined in the document.
For instance, the NAPL and soils data and interpretation are being presented in separate
documents (MW-20 investigation and Soils RI (Phase II)) and the TCE and PCE plumes from
Trico and McDonnell Douglas, while partially characterized by this report are not fully
addressed by the report. You should mention that additional FS work is planned for the issues
of NAPL recovery and possible cleanup of surface soils; the other RI efforts just mentioned will
be used in conjunction with this GW Rl to support those FS efforts.

Response: The overall context of the Groundwater RI report, and its relationship to other
parallel tasks at the Del Amo study area, are described in Section 1.0 of the draft document.
The reader is referred to the flow diagram illustrated in Figure 1.0-1, which depicts the
interrelations among the various investigative elements of the Del Amo RI/FS process. The text
in Sections 1.0 (Introduction and Background) and 1.3.2 (Monitoring Well XMW-20 LNAPL
Area) will be modified to discuss where the findings from work currently in progress or
proposed work currently in development may be found.

The concentration and distribution of dissolved PCE and TCE in groundwater has been evaluated
to the extent that these compounds affect groundwater beneath the Del Amo study area. The
distribution of these compounds is illustrated in concentration contour figures for the water table,
MBFB and MBFC, and the limited occurrences of these compounds in the Gage aquifer are
posted in another figure within Section 5.2 of the Groundwater RI report. Furthermore, existing
PCE and TCE data for nearby sites has been compiled and illustrated in Section 5.3 in order to
define regional groundwater conditions to the extent necessary to support the groundwater flow
and contaminant transport modeling conducted as part of the Groundwater FS. As acknowledged
in the comment, the available data strongly support the existence of off site sources for these
compounds. Groundwater investigations conducted as part of the current study were not
intended to characterize conditions related to past or current activities at adjacent facilities.
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3. The discussion of plume stability for the water table zone should be expanded and made more
balanced. This applies to several sections of the report including the Executive Summary and
Section 6.1, "Plume Migration.” The transect evaluated running south from the waste pits is
not considered appropriate because of the presence of a groundwater mound to the south and
slightly to the west of the waste pits. This provides a hydrologic influence which may slow
groundwater migration in the southerly direction and push the flow to the southeast, where
benzene is present further downgradient along a southeasterly transect. A more complete
discussion/argument, using a different transect or set of transects, should be used. The
conclusion of attenuation within 600 feet, and the argument based solely on the southward
transect analysis, should be removed and replaced by arguments based on other factors and/or
transects (e.g. if 600 fi. is still correct, support it by other more supportable means, else replace
600 ft. with the appropriate value based on such means). Specific factors which should be
considered:

e The uncertainties introduced by the presence of the groundwater mound and the P1 NAPL
vis a vis being able to determine plume front stability;

e The uncertainties introduced by the presence of the landfills;
®  Other relative degrees of uncertainty in overall plume stability as appropriate;

* Plausible explanations for why low concentrations of benzene appear to be spread over a
wider area just offSite in the southeast comer of the UBF (not tightly confined around the
sources as in other areas of the site);

® Acknowledgment that groundwater flow velocities in this unit are small due to its fine grained
nature and the virtually flat gradient; therefore, the amount of time required to actually see
movement of the plume may be substantial;

* Assessment of the amount of time the benzene has had to migrate and the actual distance it
might have gone had degradation not been operating;

e Other more balanced and complete arguments for why plume fronts appear to be stable,
including assessment of numbers of rounds of data for particular wells used in the argument.

Response: Section 6 text has been amended to provide a more complete and balanced
discussion of the lines of evidence used to assess plume stability and plume attenuation rates and
to address each of the bulleted items above. Text modifications include a discussion of factors
which contribute to uncertainties in estimating plume attenuation rates, and additional lines of
evidence which support the conclusion of rapid benzene attenuation.

The Respondents continue to believe that the existing transect is the most appropriate for
supporting evidence of plume attenuation and stability because it is not significantly impacted
by offsite sources of contamination. However, the report text has been modified to include
discussion of concentration attenuation along a second transect, extending south from well
XMW-04HD to SWLO0021, to further support the conclusions presented.
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4. It appears that the parallel arguments for plume stability in the B Sand are somewhat lacking
in the RI compared to those for the UBF (or water table). Similar arguments to those discussed
above should be provided based on the concentrations on the B Sand plot.

Response: Beneath much of the western portion of the site the water table resides within or
very near the MBFB sand. Therefore, in this area, discussions of attenuation in the water table
presented in Section 6.1 apply to the MBFB sand. Towards the east, where the water table is
well above the MBFB sand, the most significant dissolved contaminant distribution is present
downgradient of the Waste Pit Area. Monitoring wells placed downgradient of the Waste Pit
Area show the same rapid attenuation of benzene in the MBFB (see Figure 5.2-14, Monitoring
Wells SWL0050, SWL0041, XP-03, SWL0052).

5. Page ES-3.

The description of the hydrostratigraphic conditions does not include the Silverado aquifer. The
Silverado is below the hydrostratigraphic zones currently being investigated, however, it is the
most significant drinking water aquifer in the West Coast Basin and should be mentioned in this
section. As this is the Executive Summary, the text section addressing aquifers should also
contain appropriate language about the Silverado. It is understood and accepted that the same
level of detail is not available for the Silverado as for the other units, in which monitoring wells
have been installed.

Response: The importance of the Silverado aquifer as a principal source of groundwater supplies
within the West Coast is acknowledged and discussed in both the Executive Summary (page ES-
8) and Section 7.0 (Groundwater Development and Use) of the draft report. Additional
references to the Silverado aquifer will be added to the discussion of hydrostratigraphic
conditions in the Executive Summary. As acknowledged in the comment, however, no site-
specific data are available for the Silverado aquifer within the study area, consequently any
discussions will be very generalized and based upon available geologic literature for the area.

6. Figure 5.2-3.

The basis for this figure should be clarified. It is confusing to see more queried and open
contours in the 1995 plot than in the 1994 plot. This is due, according to discussions with you,
to the fact that you kept the figure consistent with previous groundwater modeling reports.
However, the contouring discrepancy is more apparent than the issue of report consistency.

Response: The Respondents agree. Review of the data suggests that open and queried contours
south of the Waste Pit Area would be more appropriate on the 1994 plot. The figure has been
modified to reflect this change.

7. Section 3.2.2.

The RI describes the B Sand and C Sand as merged wherever the Middle Bellflower mud is
absent. However, the RI contours these units separately and shows different heads in the two
units even though "merged.” While the reason and basis for these are clear to EPA, the RI
needs to more clearly explain why this was done, how the wells are designed to target the top
and bottom of the Middle Bellflower (hence B Sand and C Sand) and why the heads are different
in these two "merged" units (presumably because of differences in stratigraphic materials).
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Response: Section 3.2.2 has been modified as suggested.

8. Section 4.1. Pages 4-21 through 4-4.

An approximate average horizontal flow velocity is presented for each hydrostratigraphic unit.
The hydraulic conductivity and effective porosity values used in the calculations for the flow
velocities are mean values. Since contaminants may move in preferential pathways, it would be
valuable to report the range of flow velocities that can be calculated rather than just one value
which is based upon mean values of the input parameters.

Response: After consideration of the above comment and discussion of the issue with EPA
during a teleconference the week of May 26, 1997, the Respondents and EPA agreed to limit
modification of the RI to reporting of the range of hydraulic conductivity values for each HSU.
The RI has been modified to reflect this.

9. The vertical extent of the benzene plume in the southeastern corner of the site, near Hamilton
Dutch/WRC, has not been completely defined in the B Sand. While there is more than 800,000
ppb in the UBF, there are no wells in the immediate vicinity of this concentration maximum
below in the B Sand. The RI should clarify that, while the downgradient wells in the B Sand
have all been non-detect since installation (correct?), and therefore you are confident that what
is in the B Sand does not extend to those locations, it cannot be said with complete certainty that
there is not benzene in the B Sand under the Hamilton Dutch/WRC UBF "bawls" areas.

It is noted that, while this deficiency may not limit the selection of a remedy, the remedy likely
will have to acknowledge the data gap and may require that wells be installed in the B Sand as
part of Remedial Design to answer this question. In addition, and perhaps more importantly,
the ROD likely will require monitoring wells to ensure that contamination in the plume is not
migrating, both laterally and vertically. It is reasonably certain that a well or wells will be
required in the B Sand under the Hamilton Dutch/WRC UBF plume so as to be able to monitor
whether contamination is migrating downward from the UBF to the B Sand at that location.

Response: The Respondents agree that the available data do not allow one to say with certainty
whether or not benzene is present in the MBFB in the vicinity of the Hamilton Dutch/WRC
areas. The report has been modified to clarify this. The Respondents are willing to discuss
the necessity of any additional wells in this area, but have not modified the report to indicate that
they will be installed.

10. Section 5.2.3.1 Middle Bellflower C Sand - VOCs, Page 5-12.

The document states that ethylbenzene is primarily limited to the area of the waste pits. There
are areas on the west side of the site (not in proximity to the waste pits) where the actual
ethylbenzene concentration has been masked by other contaminants due to interference. This
should be noted in the discussion of the extent of the ethylbenzene.

Response: The report has been modified to acknowledge locations with elevated ethylbenzene
detection limits.
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11. Section 5.3.2 Plant Site Source Areas.

The draft GWRI states, "With the exception of source area 3 (the MW-20 LNAPL), the extent
of the plant site source areas has not been fully evaluated, and should not be inferred from
Figure 5.3.5."

This statement as presented appears to cast doubt on the comprehensiveness of the data
presented in this report. We recommend that it be reworded to provide, once again, the context
of this report in the larger project, so as to show by what other vehicle these areas will be
investigated. Also, while the (Phase II) investigation will include soils and NAPL, and perhaps
a very limited number of groundwater wells, the extent of groundwater contamination is well
defined and the source areas to be investigated lie above the plume as defined by this document.

Response: The report has been modified to indicate that additional investigation of source areas
is under consideration by the Respondents and EPA. Source areas are not limited to the vadose
zone, and include LNAPL and DNAPLs below the groundwater table.

12. Page 5-18.

"A dry well or other unknown conduit may exist in the vicinity of SWL0041 by which
concentrated contaminant solutions have been introduced directly to the MBFC and/or B/C Sand
in the base without significantly impacting the overlying zones."

Has this theory been investigated? Is there evidence of an agricultural well in this area on any
old maps, etc. Is this merely a conjecture, or is there some evidence for this hypothesis? The
problem is that such old wells were typically screened along their entire length and so if
contamination entered the C Sand by this means it would presumably have entered the B Sand
by this means as well. :

In general, the report should acknowledge that the contamination in the C Sand in the vicinity
of SWL0041 is not well understood. In addition, it should state that the water table was never
in the bottom of the C Sand where this well is screened and so it is not expect that "smeared
LNAPL" could be in this location.

Response: The report has been modified to clarify that the inverted concentration profile
(increasing with depth) in the vicinity of well SWL0041 is not well understood. The
Respondents have no additional information that would give additional credence to any of the
four explanations listed in the text. The Respondents agree that the water table is unlikely to
have been at the bottom of the MBFC at SWL0040 during the time of plant operation, and that
LNAPL is therefore also unlikely to be present at this location. The text has been modified to
reflect this.

13. Page 5-18.

Dichlorinated compounds have been detected on and adjacent to the site area, however, there
is not discussion of the distribution of these chemicals in the text (Figure 5.3-4 shows the
distribution, but no text accompanies it.) A discussion should be provided.
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Response: The Respondents have presented and discussed the distribution of an extensive list
of compounds and do not believe that adding additional figures and text for any dichlorinated
compounds would significantly improve the report. The distributions of dichlorinated compounds
(1,1-DCE, 1,1-DCA, 1,2-DCA and trans- 1,2-DCE) at the plant site are closely related to, and
typically within the distributions of TCE and PCE, which are illustrated on the figures and
discussed in the text. Figures 5.3-3 and 5.3-4 showing regional tri- and dichlorinated compound
distributions were presented to support conclusions of numerous offsite sources for chlorinated
compounds, some of which have very high concentrations of these compounds.

14. Page 5-19.
The discussion of PCE and TCE does not include the plume immediately southeast of the Del
Amo property. Please include a discussion of this plume in relation to the site source areas.

Response: The TCE and PCE plumes immediately southeast of the plant site are inferred to be
associated with an inactive landfill in this area. The text has been modified to discuss this area.

15. Section 7.0.

The draft GWRI states that the well canvass study was recently updated for presentation in this
draft document, however, the study in [sic] not included. The study should be included in the
report. :

Response: The findings of a well canvass study of the area lying within a 2-mile radius of the
Del Amo plant site were originally presented in Appendix A of the Phase I RI report, dated
October 29, 1993. As stated in the introductory paragraph of Section 7.0 of the draft
Groundwater RI report, only that information regarding municipal supply wells was updated for
presentation in the draft document. In response to EPA’s "First Installment" comments
requesting information for all water supply wells in the area, municipal and otherwise, the well
canvass survey and accompanying text discussion that appears in the revised document has been
considerably expanded from that which appeared in the draft Groundwater RI report.

16. Section 7.2. Municipal Water Supply Wells.

The one operating municipal supply well downgradient of the site is a Dominguez Water
Corporation well 1.6 miles from the site. The draft GWRI states, "Construction details indicated
this well is also screened exclusively within the Silverado aquifer at depths in excess of 500 feet
below ground surface. (Table 7.2-1)."

The table also indicates that the well was drilled in 1916. A well of this "vintage" is most likely
gravel packed most of its length even though it is screened only in the Silverado. Therefore, it
is of greater concern than a more recently-constructed well. The actual well construction details
of this well should be included and discussed in the Draft GWRI.

Response: As discussed above in response to. Comment 15, the well canvass survey and
accompanying text discussion in Section 7.2 has been considerably expanded from that which
appeared in the draft Groundwater RI report. Based upon recent conversations with Dominguez
Water Corporation, it was learned that Well 19A was actually completed during 1991 as a
replacement for an older well (Well 19) originally installed during 1916. Based upon recent
conversations with Mr. Robert Ellis of the Dominguez Water Corporation, the original Well 19
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was destroyed in accordance with state of California well standards in 1991 when the
replacement Well 19A was installed. The original Well 19 was not equipped with any sort of
filter pack material, rather, the well screen was directly in contact with native sediments of the
Silverado aquifer. The construction information for the recently installed replacement Well 19A
is accurately presented in Table 7.2-1. The sand filter pack for this well lies entirely within the
Silverado aquifer.

17. Section 8.0 Summary of findings and Conclusions, Page 8-1.

The draft GWRI states, "The groundwater table intersects and crosses strattgraphzc boundaries,
residing within the upper Bellflower aquitard west of a demarcation line near the western
boundary of the Del Amo plant site, and within the underlying middle Bellﬂower B Sand to the
east of the demarcation line.”

This statement is reversed. The water table actually resides in the B Sand west of the
demarcation line and in the Upper Bellflower aquitard to the east.

Response: Comment acknowledged. The indicated text has been revised to correctly describe
the position of the water table with respect to the upper Bellflower and the underlying middle
Bellflower B Sand.

18. Appendix C.

Appendix C contains a table with well construction information but the actual well construction
logs for each well are not included. The actual well construction log for each well should be
included as part of the report.

Response: Detailed well construction diagrams wére not prepared for individual monitoring well
completions. Schematic monitoring well construction diagrams are presented in Appendix C as
Figures C-1 through C-5, and all pertinent information regarding individual monitoring well
locations and specific construction details are presented in Tables C-1 through C-3.

The soil boring or cone penetrometer logs used to provide stratigraphic control for the
installation and construction of individual monitoring wells completed during the current study
are identified in Table C-1, along with the distance of these control points from the actual
monitoring well locations. A complete picture of well-specific stratigraphic conditions and
construction details can be developed using the construction information presented in Table C-2
with the appropriate reference soil boring log or cone penetrometer log presented in Appendix
B (Lithologic Logs) or Appendix E (Cone Penetrometer Logs), respectively. The reader may
gain a more broad understanding of the stratigraphic relationships among the numerous
monitoring wells completed across the study area by referring to the appropriate
hydrostratigraphic cross section(s) within which the well(s) of interest are depicted, as also
identified in Table C-1.

19. Appendix H.
Figure H1-1 Well Cluster Details SWP0023, SWP0024, Ratio Test Method. This figure shows
the B Sand with the Middle Bellflower Mud beneath it, however, at this location, the B Sand and

C Sand are merged. This should be corrected. The figure also should show the B Sand/C Sand
with the lower Bellflower beneath.
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Response: This figure has been corrected to show that the B Sand and the C Sand are merged
in this location and that the Middle Bellflower Mud is present beneath them. .
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FINAL INSTALLMENT EPA COMMENTS ON DRAFT
DEL AMO GROUNDWATER REMEDIAL INVESTIGATION REPORT

1. p.ES-292. The first sentence is incorrect. The plants were constructed by some of these
companies under contract with the United States. The United States did not directly build these
facilities. Please revise the sentence to state this.

The second sentence shall be revised as follows: “A number of private companies, including Shell
and Dow, operated portions of the synthetic rubber plant under contract with the United States
government between 1943 and 1955. In 1955, the United States sold the synthetic rubber plant
to Shell Oil Company which then operated it until 1972. The synthetic rubber plant consisted

of...”

Response: The report has been modified to delete any reference to the builder of the plant site
and now indicates only that the plant was constructed between 1942 and 1943. The second
sentence has been modified as requested.

2. p.ES-293. Revise the second sentence as follows: “The former plant site was sold by Shell
Oil to Cabot, Cabot & Forbes who redeveloped the property into a business park in the mid-

- 1970’s.”

Response: The sentence has been modified to read as follows: “The former plant site was sold
by Shell to affiliates of Cabot, Cabot & Forbes Interim Company, Inc. (CC&F). CC&F and
Cadillac Fairview/California, Inc. redeveloped the property into a business park in the mid-
1970s.” -

3. p.ES-592. Identify that the source of the NAPL near MW-20 may have been the large crude
benzene tank and/or pipelines in the area.

Response: The paragraph has been modified to include the following sentence: “The source of
the LNAPL is not known with certainty, but may be associated with spills and/or leakage from
storage tanks and pipelines in the area.”

4. p.ES-692. Modify the first sentence as follows: “The occurrence of chlorobenzene is
distinguishable from that of benzine in that chlorobenzene is interpreted to originate from past
operations at the Montrose Chemical Corporation of California DDT manufacturing plant at
20201 Normandie Avenue to the west of the Del Amo plant site. The maximum distribution of
chlorobenzene...”

Response: The report has been modified as suggested.
5. p.ES-693. Revise the first sentence as follows: “The distribution of p-CBSA is geometrically

similar to that of chlorobenzene and lies within the chlorobenzene plume. The p-CBSA is

associated with releases of contaminants from the Montrose Chemical DDT manufacturing
plant...”
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Response: Based on verbal communications from EPA subsequent to this comment, it is the
Respondents’ understanding that EPA did not intend to say that the p-CBSA plume lies within
the chlorobenzene plume. The sentence has been revised as requested in EPA's January 12,
1998 letter to read as follows:

“The distribution of p-CBSA is generally geometrically similar to that of chlorobenzene, and the
p-CBSA has a greater lateral extent than the chlorobenzene plume in each water-bearing unit
where it occurs (i.e., the chlorobenzene plume lies within the p-CBSA plume). According to
the U.S. EPA, the p-CBSA is associated with releases of contaminants from the Montrose
Chemical DDT manufacturing plant.”

6. p.ES-791. Eliminate the last sentence and replace it with “Detected DDT is believed to have
originated from releases associated with the Montrose Chemical DDT manufacturing plant.
Detected BHC is believed to have originated from releases associated with operations at 20201
Normandie Avenue conducted by Stauffer Chemical Company.”

Response: The last sentence of the paragraph has been deleted and replaced with the following
two sentences: “EPA, Region IX believes that detected DDT originates from releases associated
with the Montrose Chemical DDT manufacturing plant. EPA believes that detected BHC
originates from releases associated with operations at 20201 Normandie Avenue conducted by
Stauffer Chemical Company.”

7. p.ES-841. Delete the last sentence of the paragraph. EPA does not agree that the benzene
in the chlorobenzene plume is at steady state, or that, as the text says, the transport mechanisms
are necessarily balanced.

Response: The last sentence of the paragraph has been deleted as requested.

8. p.ES-893. The last sentence in the paragraph appears gratuitous and should be removed.
Identify the production wells (whether in use or not) which are also screened in the Gage
aquifer.

Response: The Respondents believe that the existing usage and factors that restrict or limit
usage of aquifers is relevant to the RI. However, the Respondents propose to modify the
paragraph as follows to take into account EPA concerns:

“State of California Department of Water Resources documents indicate 80 to 90 percent of all
groundwater produced in the West Coast Basin (potable or otherwise) is extracted from the
Silverado aquifer, which underlies the Lynwood aquifer. The majority of the remaining
groundwater is presently produced from the Lynwood aquifer. Groundwater production from
the shallower Gage aquifer is presently limited, while production from the overlying Middle
Bellflower and Upper Bellflower units is restricted by their naturally poor water quality
(relatively high total dissolved solids and inorganic constituents). Groundwater production from
the Upper Bellflower and the Middle Bellflower B Sand is also restricted by low production
rates. Production rates from the Middle Bellflower C Sand are approximately equal to or slightly
greater than for the Gage aquifer. The California Regional Water Quality Control Board has
designated all groundwater in the water-bearing units at the Del Amo site, including the Gage
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Aquifer, the Middle Bellflower and the Upper Bellflower, as a municipal water supply
resource.” :

Production wells which are known to be at least partially screened in the Gage aquifer are
indicated on Table 7.2-1, which is referenced in Section 7 of the report text.

9. p.ES-895. Delete paragraph—it is not pertinent to the RI. These issues are raised in the
FS. The fact that there are well construction standards does not provide a guarantee against
groundwater use that can be relied upon in a remedial context—nor does it allow EPA to ignore
the State cleanup requirements.

Response: The Respondents have modified the paragraph to take into account EPA’s concerns,
as indicated above and within the January 12 1998 comments. The modified paragraph now
reads as follows:

“While not providing a guarantee that existing and/or future groundwater production wells will
not be impacted by contamination, current California well construction standards and local water
purveyor construction practices reduce the likelihood that this will occur. Existing protective
measures include...” (continued unchanged to end of paragraph)

10. p.1-193. Change the end of the first sentence as follows: “...but groundwater in the
immediate area has been primarily impacted from the Montrose Chemical NPL Site and the Del
Amo NPL Site.” Additionally, please update the paragraph to include the fact that EPA took over
JGWES on August 14, 1997 and is now completing the document.

Response: The paragraph has been modified as requested.

11. p.I1-59I (full). Second to last sentence. Revise as follows: “The Waste Pit Area was first
investigated in approximately 1972...”

Response: The sentence has been modified as requested.

12. p.1-792. It states here that the tank farms were bermed. However, in Appendix A it is
stated that the tank farms were not always bermed (ca. 1960) and the prior to berming there

were spills in the area. This detail should be added and the basis for the berming contention
should be cited.

Response: The paragraph references storage tanks within the 2500 area, as shown on Plate 1-1.
Appendix A does not appear to contain any information that contradicts the statement that the
tanks within the 2500 area were bermed. Further, review of available aerial photographs
indicates that the berms around the tanks in this area were present in all photographs. EPA may
be confusing these tanks with those in another area. Please check Appendix A and identify the
section which was believed to indicate that the tank berms were not always present so that this
issue can be resolved.
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13. p.1-1292. Fourth sentence. The conclusion here is inconsistent with the Waste Pit ROD
in which it was concluded that the vadose zone contamination does pose a threat 1o groundwater
as a continuing source. Change the word “could” to “does.”

Response: The sentence has been modified as follows:

“Soil contamination associated with the Waste Pit Area locally extends to groundwater, and
residual soil contamination in the vadose zone poses a threat to groundwater as a continuing
source.”

14. p.1-1341. Last sentence should be updated to reflect that the Waste Pit ROD has now been
issued.

Response: The sentence has been modified as requested.

15. p.1-1393. Revise the fourth sentence as follows: “Historical information indicates that
crude benzene was stored and used in this area as part of the operation of the synthetic rubber
plant,...” Add to the end of the paragraph: “It is likely that the apparent lack of benzene in the
vadose zone under the historical source area is due to a higher rate of biodegradation of benzene
in the vadose zone compared to the water table zone, over the course of time since the plant was
in operation.”

Response: The paragraph sentence has been revised as requested with the exception that the
word “crude” has been omitted from the fourth sentence.

16. p.1-1393. Top of paragraph. Focused investigations, while generating a wealth of
information, have not fully identified the lateral and vertical extent as the sentence suggests,

except in the gross sense, perhaps. Also, the distribution of residual saturations of NAPL has
not been completely defined. While not stated, this might be inferred by the unwary reader.

Please revise somewhat to give more balance.

Response: The first two sentences of the paragraph have been combined and reworded to take
into account EPA concerns:

“The spatial distribution, mode of occurrence, and physical characteristics of the benzene
LNAPL at the MW-20 area were evaluated as part of focused investigations conducted under
the current AOC.”

17. p.1-1594. Second sentence. Revise as follows: “The property on which the Montrose
Chemical Company conducted its DDT manufacturing operations (the Montrose Plant

Property)...”

Then, throughout the document, general references (e.g. in next sentence and referenced figures
including Figure 1.2-1) when referring specifically to the original land on which the Montrose
facility operated should be changed to “Montrose Plant Property” instead of using “Montrose
Jacility” or “Montrose site.”

S:\VA\GWRI\RESPONSE.498\MODRSPND.COM 44 ' 5/14/98—11:12




Response: The sentence and document have been modified as requested.

18. p.1-1693. The latter part of the paragraph needs to be updated to reflect the current status
of the GWFS. This comment should apply globally throughout the document to the extent it
applies. Also, in this paragraph clarify whether Del Amo data shows the presence of these
contaminants or whether (and to what degree) Hargis+Associates data is relied upon.

Response: The paragraph has been modified as requested. A further modification has been
made ‘to change “trichloroethane (TCA)” to “trichloroethene (TCE)” and “tetrachloroethane
(PCA)” to tetrachloroethene (PCE)”. Both Del Amo and Hargis + Associates data reflects the
presence of TCE and PCE in groundwater in the vicinity of the Montrose site. Figures 5.2-1
through 5.2-41 indicate which data is from Hargis + Associates.

19. p.5-191. Clarify the meaning of the term “future documents” to the extent possible.
Response: Section 5.1 has been revised and the reference to future documents removed.

20. p.5-394. The existence of data after 1995 should be identified and discussed, even though
the Rl is based on 1995 third period data.

Response: The first sentence of the preceding paragraph has already indicated the existence of
groundwater data subsequent to the third sampling event 1995. The paragraph of concern has
been modified to indicate that a detailed discussion of groundwater data from the first sampling
period 1996 event is available within the “Groundwater Monitoring Report, First Sampling
Period 1996" dated June 17, 1996.

21. p.5-51to0 5-15. There is not much here to provide a reader with a context in interpreting
the groundwater results. MCLs are discussed only with respect to metals results. If not already
added in response to other comments, the MCLs, and other pertinent context-providing
standards, should be referenced for the VOCs and SVOCs found at the site as well.

Response: The text and figures have been revised to include MCLs.

22. p.5-1595. (Last paragraph on page, onto top of next page). With the exception of the first
sentence, this paragraph should be deleted. Again, while these may be issues the PRPs wish to
raise, they are not appropriate to the Rl report in this situation. The RI should not be dictating
that the FS will deal with particular issues that may prove inconsequential within the regulatory
context.

Response: The paragraph has been modified as requested.

23. p.5-1585.3.3.1. Regarding benzene source attributions. The benzene near the Stauffer
Research parcel at the Montrose property, and under the Montrose central processing area, is
attributable to one or more of several possible causes which should be listed. These are (1)
releases of chlorobenzene (benzene existed as a contaminant in chlorobenzene feedstock at the
Montrose manufacturing plant), (2) possible releases of benzene from the Stauffer BHC
manufacturing operations in which benzene feedstock was chlorinated to make BHC, (3) releases -
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of benzene from the long-distance conveyance pipelines at the southern edge of the Montrose
facility, and (4) dissolved transport of benzene from the Del Amo facility itself. With respect to
(4), it can and should be noted that there appears to be a clean area between the Montrose and
Del Amo sites, and that the benzene under the Central Processing Area is far cross-gradient, not
downgradient, from the Del Amo sources. Thus, for Del Amo to have caused the contamination,
significantly different local gradients would have had to exist in the past.

Response: The Respondents do not agree that explanation number four in the EPA comments
is valid, and do not wish it to be listed with the other three. The Respondents propose the
following modification to the bottom of the first paragraph of Section 5.3.3.1:

“A third plume area exists west of the plant site, in the vicinity of the Montrose Plant Property,
and is partially merged with the western plant site plume. The benzene in this area may be
attributable to one or more of the following potential sources:

o releases of chlorobenzene feedstock at the Montrose manufacturing plant that contained
benzene as a contaminant;

e Possible releases of benzene from the Stauffer BHC manufacturing operations in which
benzene feedstock was chlorinated to make BHC; and

e releases of benzene from long-distance conveyance pipelines at the southern edge of the
Montrose facility.

The presence of an area between the Montrose and Del Amo plant areas where benzene is
consistently at very low or non-detectable concentrations (well XMW-11) indicates that the
Montrose area benzene plume cannot be attributable to the Del Amo plant site without significant
deviations from groundwater gradients observed over the duration of the groundwater monitoring
program. There is no indication from the dissolved VOC plume configurations in any other
areas that such deviations have occurred.”

24. p.5-1896. Delete last sentence. EPA believes there is insufficient information to speculate
about biodegradationof MCB.

Response: The paragraph has been modified to delete the reference to biodegradation of
chlorobenzene.

25. §6.1. General. The discussion should be revised to distinguish between BTEX attenuation,
fate, and transport versus other VOCs (PCE, TCE). Make clear that what is being discussed in
most cases is benzene outside the MCB plume, ethyl benzene, naphthalene, etc. and not TCE and
PCE, MCB, DDT, or other contaminants in the overall joint site plume.
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Response: The text has been revised to make a clear distinction between the fate and transport
of BTEX and other VOCs.

26. Appendix A. Appendix A presents a problem because EPA is unable to verify presently that
the information the Respondents have provided is correct in light of existing documents, that key
omissions are not misleading to the reader, and that the treatment is comprehensive. As we have
agreed with the Respondents in the past, a more detailed and verified operational history is
planned for the final RI, and yet this detail on operational history is important in understanding
why the GWRI focused on the areas it did. To address this problem, we request that the
Respondents attach the disclaimer shown below to the top of the appendix:

EPA Disclaimer: This appendix has been prepared and provided by the Del Amo Respondents
in order to provide a general background of the history of the Del Amo synthetic rubber facility.
This appendix has not been independently verified for accuracy and completeness by EPA. As
a result, while EPA has approved this report, EPA has not approved this appendix. EPA does
not necessarily endorse or agree with any statement, including statements presented as facts,
contained in this appendix. The reader is advised that the information in this appendix may be
incomplete or inaccurate.

In addition, please address the following comments within Appendix A:
o The ownership history seems focused only on the 1942-1955 time period, leaving out the
period in which Shell operated the plant exclusively. More information about the post-1955

time period should be provided, if possible.

® The ownership and operations discussion should include the fact that Dow Chemical designed
and built the Styrene plant, including most of the pits and ponds in the Waste Pit area.

® All laboratories at the facility need to be identified and marked on the map.

Response: The Respondents will attach the EPA Disclaimer to Appendix A as requested.
Post 1955 ownership is discussed in the draft report beginning at the middle of Page A-3 and
continuing to the end of the section on page A-4. This reflects all of the available information
regarding ownership.

The Respondents do not agree that “Dow Chemical designed and built the Styrene Plant

including most of the pits and ponds in the Waste Pit area.” The following text is proposed to
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replace Section A.1.1 (Styrene Plant) and more accurately describe the direction under which
the Styrene plant was constructed and operated:

“From 1942-1955, the styrene plant operated under agreements between The Dow Chemical
Company (Dow) and Rubber Reserve Company, a subsidiary of Reconstruction Finance
Corporation (RFC), and its immediate successors, the Office of Rubber Reserve of RFC and
later the Federal Facilities Corporation (collectively, Rubber Reserve). Dow, acting as agent
for the Defense Plant Corporation (DPC), entered into a subcontract with Stone & Webster to
produce the engineering drawings and direct construction work. Dow provided to the Stone &
Webster engineers detailed information about the styrene process previously developed by Dow.
DPC oversaw construction and retained the right to modify the work. Following construction,
Dow’s role included operation and management of the facility for the production of styrene as
agent for Rubber Reserve. Rubber Reserve remained the ultimate authority over plant operation.

Construction in the field began on August 24, 1942 and partial production of styrene began on
June 14, 1943, with full operation beginning on August 17, 1943. The production capacity was
25,000 short tons (2,000 Ibs/ton) of styrene per year.”

Section A.1.2 regarding the Butadiene plant has also been modified using language similar to
that presented above, but substituting “Shell” in place of “Dow”.

Response to third bulleted comment:
Laboratories are identified on Plate 1-2 of the report.

Other Modifications

The report has been recently modified to make corrections that were only recently noticed.
These modifications are independent of EPA comments and are listed below:

1. p. ES-6, last paragraph, second line: The reference to the southeast corner of the plant has
been corrected to southwest.

2. Plates 1-1 and 1-2: The 1300 and 2300 areas have been relabeled to indicate they were
styrene production and propane cracking areas rather than for ethylbenzene production.
Section 1.2.2.1 of the report text (see Styrene Plant description) has also been modified to
reflect this correction.

3. p. A-1, paragraph 4 has been modified to delete “Agreements to Lease” and refer instead
to “Agreements of Lease and Operation”.
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4. p. A-3, paragraph 1. The reference to “Uniroyal Goodrich Tire Company” has been

changed to “Michelin North America, Inc.” to correctly indicate the current name of the
company that formerly operated the second and third copolymer units, the United States
Rubber Company.

. p. A-5, paragraph 2, fifth sentence. The sentence has been modified to read as follows: “In

addition to these waste treatment facilities, historical aerial photographs indicate the presence
of waste disposal impoundments in the southern portion of the styrene plant. This area is
now designated as the Del Amo Waste Pit area.”

. p- A-7, Section A.2.1.4. This section has been modified to more. accurately state the

chronological history of propane cracking. The paragraph now reads as follows:

“From the end of 1946 until August, 1947, ethylene was produced by purification of a gas
stream from Southern California Gas. In August 1947, ethylene was produced by thermal
cracking of propane at five cracking furnaces outside of the 1300 and 2300 areas. After
Shell began operating the styrene plant in 1955, heavier feedstocks were used for cracking,
including butane (C4) and cyclohexane (C6).

According to the Styrene Process Manual (Carlstrom et al., 1955), the cracking process
proceeded by ....etc. unchanged to end of section.

. p- A-11, paragraph 3, last sentence. The sentence has been modified to become three

sentences, and now reads as follows: “Photographs taken between 1952 and 1976 show the
2-series pits to be unused and covered. However, some small, irregular areas of tonal
contrast are present at the 2-series pits in photographs dating from the 1950s and 1960s.
These areas of tonal contrast could be stained soil, although it is also possible that they are
only areas of vegetation.”

. p. A-12, paragraph 1, third sentence. The sentence has been modified to become two

sentences and read as follows: “A large, irregular-shaped, dark area is present east of pit 1B
in a 1947 aerial photograph. This area is inferred to be soil staining, although the quality
of the photograph is poor, and it is conceivable that the dark area is due to vegetation.

9. p. A-20. Section A.2.3.4, first paragraph, fourth sentence. The reference to styrene “vapor”

is incorrect; the styrene produced during the stripping process was a liquid. Therefore, the
word “vapor” has been omitted. :
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EPA COMMENTS DATED MARCH 9, 1998
ON FEBRUARY 3, 1998 “CHECK DRAFT”
DEL AMO GROUNDWATER REMEDIAL INVESTIGATION

First Installment Comments

General Comments

[A] Table 1 includes responses to comments on Hydrostratigraphic cross sections and supporting
text and tables. The following comments refer to the information listed in Table 1.

Plate 3-2 (B-B’). Well SBL0020 - The thickness of the MBFM (sum of both outcrops) in the
same cross-section is shown as 23 feet, whereas the thickness in Table 3.2.2 is reported as 28
feet. The plate and table should be adjusted accordingly.

Response: Table 3.2.2 is modified, MBFM was changed from 28 to 23 feet with a
corresponding change in thickness of the MBFC from 9 to 14 feet. Also, a corresponding
change was made to Table 3.2.1 changing the depth to the base of the MBFM from -63 feet to -
58 feet. Corresponding changes to Figures 3.2-10 and 3.2-11 were also made.

Plate 3-5 (E-E’). Well SBL0O033 - The cross-section shows the top of the MBFC at -104 feet with
a thickness of 4 feet. Table 3.2.1 lists the top at -115 feet and Table 3.2.2 lists the thickness
as 15 feet. The tables should be adjusted to remain consistent with the cross-section. In
addition, SBL0033 should be added to Figure 3.2-10 with an associated MBFC thickness of 4
feet.

Response: The top of the MBFC (base of the MBFM) was changed from -115 feet to -104 feet
in Table 3.2.1. Corresponding changes to the thickness of the MBFM (from 15 feet to 4 feet)
and MBFC (from 18 feet to 29 feet) were made to Table 3.2.2, and Figures 3.2-10 and 3.2-11.

Plate 3-7 (G-G’). Well SBL0O077 - The cross-section shows a continuous MBFB/C layer from -
42 feet to -108 feet (66 feet thick). Table 3.2.1 and Table 3.2.2 both divide this layer at -60 feet
into MBFB (18 feet thick) and MBFC (48 feet thick) layers. Either the tables or cross-section
should be modified to remain consistent, or an explanation of the reason for the unit split in the
table should be made.

Response:  This new comment would not only apply to SBL0077, but in fact all
hydrostratigraphic control locations where the merged MBFB/C is present. Splitting the merged
MBFB/C into discrete MBFB and MBFC intervals was required for construction of the joint
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groundwater model. Generally, there was basis for the specific thickness assigned to each unit
(subtle to distinct fining of the sand correlative to the MBFM). Where data indicated no
discernible break within the MBFB/C, thicknesses for the MBFB and MBFC were assigned
based on the site-wide proportioned average thickness of the MBFB and MBFC. An explanation
was added as a footnote to table 3.2-2.

Plate 3-10 (K-K’). See comment for Plate 3-2 (B-B’).

Response: Table 3.2.2 and Figure 3.2-10 are modified, MBFM is now 23 feet with a
corresponding change in thickness to the MBFC from 9 to 14 feet. Also, a corresponding
change was made to Table 3.2.1 changing the depth to the base of the MBFM from -63 feet to -
58 feet. '

[B] Vertical Gradients. There is insufficient information provided in the new vertical gradiént
text and supporting table to demonstrate that the vertical gradients were properly calculated.
The date of water levels used to calculate the vertical gradient should be included in the text and
in Table 4.1-2. The text on page 4-6, paragraph 3 indicates that the mid-point elevation of the
well screens were used to calculate the vertical gradients. The text should either include a
reference to where this information is in the report and/or the elevations should be included in
Table 4.1-2. '

Response: The report text and Table 4; 1-2 have been modified to indicate the date of the water
levels used in calculating the vertical gradients (third sampling period 1995). Well screen mid-
points have been added to Table 4.1-2 as requested.

[E] Water Supply Wells. The text in Section 7 was modified to describe new information
provided in Table 7.2-1 on water supply wells. EPA has reviewed the new text and table and
has the following comments:

Assuming groundwater in the Gage Aquifer and deeper units flows to the southeast, there are
6 wells that are mis-categorized in Table 7.2-1 as being cross gradient, rather than
downgradient, of the Del Amo site. These include LACDPW Well Numbers 814A, 825, 835E,
and 846E, K, G. Please change these designations.

Response: We agree that 825, 835E, 846E, 846K and 846G are possibly downgradient and a
conservative approach was taken by reclassification of these wells on Table 7.2-1. Well 814A,
a water table well, is clearly up-gradient of any Del Amo site related groundwater contamination
source areas and this designation should not change.
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Table 7.2-1 includes the “Gardena” as a completion zone hydrostratigraphic unit. Because the
Gardena Aquifer is not included in previous discussions of hydrostratigraphic units (i.e. the
Gardena Aquifer is not included in Figure 3.4-1), please provide a brief description of its
stratigraphic position relative to the hydrostratigraphic units described in the report.

Response: A brief description of the Gardena Aquifer’s contemporaneous relation to the Gage
Aquifer (CDWR, 1961) has been added to footnote number 6 of Table 7.2-1.

£@°

On page 7-3, paragraph 2, the last sentence is inaccurate. The sentence states “...wells
designated with an “unknown” activity status are situated in excess of one mile up gradient of
the Del Amo plant site.” According to Table 7.2-1, LACDPW well 813Y is inactive but is only
0.7 miles up-gradient (less-than 1 mile) of the Del Amo site. Also there are several wells with
unknown status that are cross gradient of the Del Amo site. The text should be modified to

accurately reflect the information provided in the table.

Response: The sentence has been modified to more accurately relfect the information in the
table.

On page 7-5, paragraph 2, several statements are made regarding the small percentage of
production from the Gage Aquifer relative to the Lynwood and Silverado Aquifers. First, Table
7.2-1 should include production data from the most recent available production year so that
statements regarding relative production can be substantiated. Also, the second sentence in this
paragraph states that there are only two active wells that pump water from the Gage Aquifer.
According to Table 7.2-1, there are four active wells partially screened in the Gage Aquifer
(LACDPW Well Numbers 802T, 776, 766A, and 766B). Third, please note that extremely old
wells tended to be constructed with open gravel packs and must be noted as possibly being open
to deeper units, where they exist. '

Response: At the time of submittal of the response to first installment comments, submitted
January, 1997, the most recent available production year data was presented (1996 production
year) in Table 7.2-1. However, the reference citation in text Section 7.2 was not updated from
1995 to 1996 to reflect that the most recent available information had been used. The text
citation will be updated.

The subject of the paragraph is “municipal supply wells” as stated in the first sentence. Two
of the four wells cited in EPA’s comment, LACDPW Well Numbers 802T and 776 are listed
as irrigation supply wells, not municipal supply wells. Additionally, these two irrigation wells
are listed in Table 7.2-1 as having no production for the 1994 through 1996 production years.
Therefore, based on the most recent available data, the statement that only two wells (LACDPW
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Well Numbers 766A and 766B) extract groundwater from the merged Gage- Lynwood Aquifer
is correct. For clarity, the sentence will be modified to read “With comparatively minor
production for municipal purposes from the two wells completed partially in the merged Gage-
Lynwood Aquifer, totaling only about 6 percent of the total municipal production from within
this two-mile radius, the great majority of groundwater produced for municipal supply within
2 miles of the plant site is extracted from the Silverado Aquifer.” |

A statement will be added to the end of Section 7.2 indicating that older wells tend to be
constructed to a lower standard, possibly without annular sealing materials placed between
aquifers or at the surface. Where these wells exist the potentially open annular space may allow
hydraulic continuity between shallow and deeper aquifers.

Specific Comments

26. The last sentence of the response states that “.... MCLs are not clean-up standards, but
rather drinking water point-of-use and municipal well standards”. Delete this sentence. EPA
has not yet made a final determination of groundwater cleanup standards for groundwater at the
Del Amo site. While MCLs were promulgated under the Drinking Water program as point-of-use
and municipal well standards, the NCP was then promulgated which specifies that MCLs are,
in general, to be considered relevant and appropriate standards for in-situ cleanup for
groundwater where beneficial uses include use as drinking water. The sentence is therefore
misleading. Moreover, it appears to relegate the role of defining cleanup standards to the
GWRI, where it does not belong. Please delete the sentence; do not replace it with something
else as the discussion of the determination of the use of MCLs in the cleanup decision is not
appropriate to the RI.

Response: The Respondents’ original response to this comment is reproduced below, with the
last sentence deleted, as requested.

Response: The text has been modified to include the metal MCLs as suggested.

32. The second to last sentence of the response shall be changed from “may over-estimate
concentrations” to “may over- or under-estimate concentrations”.

Response: The response to the original comment is duplicated below, with the sentence
modified as requested.

Response: The Respondents recognize that the contours do not in all cases reflect the posted
concentration values at the locations indicated in the comment, and have modified some contours
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as indicated in the table below. It should be noted however, that concentrations posted at well
point locations represent one-time measurements from temporary installments with a screen
length that is less than the permanent monitoring well locations. The one-time sampling of well
points make the concentration data from these locations less reliable than the data for monitoring
wells which have been sampled several or more times, allowing a history of concentration data
to be developed. Furthermore, given the shorter screen length of the well points relative to
monitoring wells, well point concentrations are not completely comparable to data for monitoring
wells with longer screen lengths, and in some instances, may over- or underestimate
concentrations relative to what would be measured from a co-located monitoring well.
Therefore, while well point data is taken into consideration in interpreting concentration
contours, more weight is given to monitoring well data when available for a given area.

The following modifications have been made:

Location |Area Modification

PZ1.0003 |NW corner None. October 1995 result anomalous. Six of eight results
indicate benzene <0.5 pg/l.

CWLO0046 [NW corner Extended queried 1 pg/l contour up to CWL0046.

CWL0022 |butadiene plant Added a queried circular contour around CWL0022.

CWLO0045 |butadiene plant Added a queried semi-circular contour around the south side
of CWL0045. '

CWL0044 |butadiene plant None. Posted concentration is <1 pg/l.

CWLO0041 |copolymer plant |Added queried 1 and 10 ug/! circular contours around
CWL0041.

PZ1.0022 [Waste Pit Area Corrected posted concentration to 1.3 ug/l, adjusted contour
to go through PZL0022.

CWLO0042 |southern styrene  |None. Data at PZL0018, PZL0022, and SWL0005 suggest
plant that 1 ug/1 contour lies to south of CWL0042. Given the
greater reliability of the data at the permanent monitoring
locations, these data are given preference.

PZL0025 |Waste Pit Area Moved 10,000 pg/1 contour outside of (south of) PZL0025.
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33. Figure 5.2-2. The 1 ug/L concentration contour line (1(P) is not drawn through Well
PZL0022 as indicated in the comment, but is rather drawn to the south of the well. Because the
concentration at Well PZL0022 is above 1 ug/L, the contour line should be drawn north of the
well. Because the I ug/L contour line should be drawn north of Well PZL0022, it is also logical
to extend the 1 ug/L contour line to the north around temporary well point CWL0042.

Response: There are alternate plausible interpretations for the benzene concentration contours
drawn around temporary well point CWL0041. The figure includes relatively tight contours
around this point. An alternative interpretation of the 1 ug/L contour around well point
CWLO0041 is that it is continuous with the 1 ug/L contour just to the south of this well point.
These alternate interpretations should be mentioned in the text.

Responses 33-35: The Respondents believe comments 33-35 pertain to the original comment
No. 32. The text and figures referred to in these comments have been modified in accordance
with discussions during our March 17, 1998 conference call regarding the EPA comments.
Figure 5.2-2 has been modified so that the 1 pg/1 contour is at PZL0022, and is queried between
PZ1.0022 and PZ1.0012. The report text has been modified to indicate that the 1 ug/l contour
at CWL0041 could alternatively be interpreted to be continuous with the 1 ug/l contour to the
south of the well point. The isopleths in the vicinity of the offsite landfills on Figures 5.3-3 and
5.3-4 have been modified to reflect the uncertainty inherent with the limited data from this area.
The contours are left open to the east, and are appropriately queried in other areas.

34. Figures 5.3-3 and 5.3-4. The explanation provided for the relatively square-shaped
concentration contours east of the Del Amo site and north of Del Amo Boulevard is
unacceptable. The chlorinated compound concentration contours should be modified based on
available water quality data only. It is not appropriate to infer concentrations based on landfill
boundaries. Landfill boundaries could be separately added to this map if the respondents want
to relate the concentrations of the chlorinated compounds to these features.

Response: See response to Comments 33-35, above.

38. The response may be worded incorrectly. The response states “...benzene degradation rates
ranging from nondetectable to approximately 70 days, with the average rate of about 350 days”.
Should the response be stated “...nondetectable to approximately 350 days, with an average rate
of approximately 70 days”?

Response: The response to the original comment is duplicated below, modified to address
EPA’s concerns.
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Response: Reported degradation rates for benzene vary. Rifai et al. (1995) compiled a table
of field-derived benzene degradation rates ranging from no significant degradation to a half-life
as short as 70 days. The average half-life is approximately 350 days. Also Olsen and Davis
(1990) report a half-life of 110 days. This information will be added to the revised text
discussion.

Third Installment Comments

Discussion on Comment #3 relating to Plume Stability and Biodegradation

Although the discussion of plume migration in Section 6.1 has been expanded from the previous
version, the argument for stability of the benzene plume in the water-table units continues to be
not well-supported as written. Specifically, EPA has found the argument to contain some
inaccurate statements as written, to be lacking certain elements, and to be structured in an
unsystematic way. While It appears that there is significant basis in the data in the report to
make many of the arguments espoused in the section, the section fails to bring them to bear in
a fashion which is compelling.

Because the ideas presented in this section are critical to the conclusions of the report, EPA has
provided an extended discussion of this comment. The following discussion focuses on specific
aspects of the initial comment that were not adequately addressed, and identify unsupported or
inaccurate statements. In addition, because the argument for the relative stability of the benzene
plume is not well presented overall, an alternative structure to the organization of Section 6 is
presented at the conclusion of the specific comments. This alternative structure has been
provided as guide to making the arguments in this section in a manner that presents the
supporting evidence in a systematic and comprehensive manner.

This chapter argues both for the presence of the biodegradation and for indications of plume
stability. We mention up-front that the Respondents should acknowledge within this discussion
that there are limitations in the ability to interpret several of the supporting lines of evidence,
when taken alone, for “plume stability.” It is only when multiple lines of evidence have been
considered together that the arguments can become compelling. Therefore, large-scale
conclusions (i.e. “this proves biodegradation and plume stability...”) should not be drawn with
each line of evidence, but only when all lines of evidence have been discussed in a systematic
Jashion.  Also, conditions should be separated from processes in developing the argument.
Spatial geometry of contaminant distribution, for instance, is related yet distinct from the factors
of time, historical release, and plume movement. Likewise, the current location of contaminants
is one matter, the process of biodegradation is another. The current argument mixes these
together, presuming some before they have been discussed, and the result is confusing.
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The original comment #3 in the Third Installment identified seven bulleted factors that were to
be addressed to support and provide balance to the conclusions regarding stability of the benzene
plume. The discussion which follows is structured loosely on these seven bulleted factors, to
which Dames & Moore tried to respond in EPA’s original comment.

Factor 1: The uncertainties introduced by the groundwater mound and the P1 NAPL on the
determination of plume stability in the vicinity of these features.

The text added in response to this factor sets off a series of problems, described below. As a
result, these need to be corrected; at the same time, the original factor was not fully addressed.
As these problems are also related to factors 4, 5, and 7, our discussion of those factors refers
back to the following discussion as well. |

Instead of exploring the implications of this factor, the response in Section 6.1 essentially ignores
it by prematurely concluding that, “...the preponderance of data from many lines of evidence
support the conclusion of plume stability. ” The five lines of evidence listed on page 6-2 are not
systematically developed in the subsequent text to make a compelling case for plume stability.
Our discussion here, therefore, focuses on the presentation of these “lines of evidence” and the

steps that should be taken to present these lines of evidence better.

Specifically, the first line of evidence, “location and distribution of sources”, is not well
explained (i.e., no clear connection or discussion is made between the location and distribution
of the sources and plume stability). Accordingly, the interrelationship among the following
factors should be clearly and systematically discussed in turn: (I) location of sources; (ii) history
of release; (iii) travel time of contaminants; and (iv) actual contaminant distribution/plume
geometry. It is acknowledged that these items are mentioned on page 6-5, but that discussion
does not specifically support the argument that “location and distribution of the sources”are
related to plume stability. In addition, the fact that this discussion is located more than three
pages from where “location and distribution of the sources” is listed as a line of evidence
obfuscates the arguments being made. The structure of the argument for plume stability should
be revised to present the evidence for the argument better. As mentioned, a guiding outline for
revising the presentation of evidence is presented at the end of this discussion.

The second and third lines of evidence presented on page 6-2 relate to the consistency in time-
series data, both inside the plume and as a function of distance along a groundwater flow path.

There are several deficiencies related to the presentation of these lines of evidence:

o There are no time-series data presented in Section 6 to support the statements. Reference
is made to Section 5.2 for the data, but Section 5.2 simply refers the reader to Appendices

S:\VA\GWRI\RESPONSE.498\MODRSPND.COM 57 . 5/14/98—11:12




‘ GI through G3. Time-series data cuts to the heart of evidence that could support plume
stability. Plots of these data should be presented in Section 6 to support the claim that
dissolved concentrations are not significantly changing with time, unless a very specific,
identified set of figures from earlier chapters can be used to show this link without further
adaptations.
® Page 6-2 refers the reader to a discussion of the statistical validity of the time-series data
is reportedly presented in Section 5.2; however, “the presence or absence of statistically
valid trend in contaminant concentrations through time at all wells” is not discussed in
Section 5.2 as stated on page 6-2 (first sentence following bullet points). The discussion of
statistical validity in Section 5.2 is vague; the definition used for “statistical validity” is not
stated.
¢ The discussion of trends is summarized by the general and unsupported statement on page
5-6: “Monitoring locations and key compounds for which statistically significant
concentration trends are identified in the text below, and graphs illustrating the trends are
included in Appendix G2.” Yet, the only wells specifically identified and discussed in Section
5.2 are those in which the trend reflects a change in concentration (either increasing or
decreasing) with time. The inference is that all remaining wells exhibit “stable” time series.
However, wells which exhibit “no significant change with time” actually do exhibit a trend
(i.e. unchanging with little variability), as opposed to wells which have data that are so
‘ variable over time as to be inconclusive with respect to establishing a particular trend as a
Junction of time. Thus, while the discussion states that most wells do not show an increasing
or decreasing trend, the evidence does not speak to whether these wells exhibit a trend of no
statistically significant change in concentration with time (i.e., stability).
® The statement is made that concentrations are “typically relatively stable over time” (page
5-7). This statement requires that there be some discussion of how the term “relatively
stable” is defined. The text in Section 6.1 (page 6-2, first paragraph under bullet points),
similar to the text in Section 5.2, only identifies the wells that have “trends” as those in
which the concentrations either increase or decrease over time. In fact, it is specifically
stated that, “...the remaining 61 wells do not demonstrate any trend in benzene
concentrations over time” (page 6-2, first paragraph under bullet points). As just discussed,
if there is no trend in concentration as a function in time at a particular well, that does not
mean that there is no change in concentration as a function of time. For stability to be
supported, there must be a trend in the data, and that trend must indicate no change in
concentration. This discussion and evidence is vital to case of plume stability, and must be
incorporated into Section 6.
® Section 5.2 (page 5-7), and Section 6.1 (page 6-2), identifies wells in the water-table units
that indicate concentrations are changing with time. No possible explanation for these less-
‘ than-stable conditions is presented in either section. In some cases, the changes in
concentration are quite large (i.e., over several orders of magnitude) and deserve some
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discussion. The lack of discussion on these points weakens the argument for stability
unnecessarily.

® Section 6.1 (page 6-3) and Section 5.2 (page 5-7) use Figure 5.2-3 to illustrate the stability
of the benzene plume. The scale of this figure makes it nearly useless for that purpose. The
figure represents data in the water-table units, where groundwater velocities are on the order
of less than 20 feet/year. It is therefore not unexpected that changes are not observed
because the figure represents a change in conditions of only 3 years and the scale of the map
is so small that changes of less than several hundred feet in the positioning of the contours
cannot be reasonably detected. This figure should be omitted because its inclusion is
misleading. In addition, the overall argument must admit the limitations in detection of
plume movement implied by a short monitoring timeframe with low groundwater velocities.
This is especially applicable to the UBF and B Sands.

The line of evidence for plume stability pertaining to the consistency of time-series data also uses
Figure 6.1-1 to support the argument. This figure does not readily support the argument for
time-series consistency. Three points are made:

o The text implies that the furthest upgradient well is PZL0025, but the figure identifies the
well as PZL0020. This discrepancy should be corrected.

o The statement is made on page 6-3 that, “...the concentrations in these wells [used in Figure
6.1-1] are consistent with plume stability.” This statement is not supported by the figure
because the concentration data are plotted on a log scale, which tends to bunch together
data from the upgradient well (which spans a range of several hundred thousand ppb) and
spread out the lower concentration data at the furthest downgradient well. At a minimum
both arithmetic and log plots should be developed and assessed before this conclusion can
be supported graphically in this way.

o All of the wells used in this figure are in the water-table units, therefore the statement (page
6-3, paragraph 2) that the data in the figure support the conclusion for plume stability in all
HSUs is incorrect. This statement should be omitted.

The fourth line of evidence cited to support plume stability (“abrupt attenuation” of the plume
occurring in a similar fashion in both water-table units and deeper HUs) is misleading for two
reasons:

o The term “attenuation” implies a reduction in concentration has occurred. Because it is not
obvious that a reduction in concentration is occurring at this point in the discussion (i.e.,
the process of intrinsic biodegradation has not yet been introduced), this is a poor choice of
words to characterize the shape of the contaminant distribution. While we agree that it .
appears bioattenuation is occurring, raising it as a given at this point weakens, rather than

S:\VA\GWRI\RESPONSE.498\MODRSPND.COM 59 5/14/98—11:12




strengthens, the argument. This portion of the argument is describing a static condition (how
far the contamination has moved). Attenuation refers to an action or process, and, although
the potential movement of the plume is undoubtedly affected by intrinsic biodegradation based
on various known factors, it is inappropriate to describe the shape of the front of the plume
as being attenuated. For example, on page 6-1 (fourth sentence under 6.1), the steepness
of the slope of the plot of concentration versus distance is related to the abruptness of the
attenuation. This is misleading. The concentration gradient is what is abrupt or sharp;
attenuation, while undoubtedly occurring, is not what is “abrupt.”

e The data, as depicted in maps of equal-concentration contours, show sharp edges to the
plume (i.e., relatively high concentration gradients with respect to distance). In the water-
table units, this is particularly the case in directions that are generally perpendicular
(transverse) to the presumed principal directions of groundwater flow. The sharp edges of
the plume, considered by themselves, do not necessarily imply that concentrations have been
lowered, but represent one of several factors leading to this conclusion. The use of the term,
“rapid benzene attenuation” (page 6-3, first sentence of second full paragraph), for example,
is therefore a misleading use of wording as it combines notions of speed with contaminant
reduction when the issue is simply a description of the geometry of the plume and its leading
edge. On their own, sharp edges of a contaminant plume (high concentration gradients), do
not necessarily imply stability with respect to movement of the plume over time. When
viewed alone, the high concentration gradients at the edges of the benzene plume are also
consistent with conventional advective-dispersive solute transport within relatively short
distances from a source area. To derive conclusions of stability, factors of historical release,
timing, groundwater flow, etc. must be brought to bear in conjunction with the observation
of sharp contours.

Therefore, based on the aforementioned, all reference to the word “attenuation” when describing
the geometry of the plume should be deleted and the discussion modified as indicated.

Factor 4. Plausible explanations for why low concentrations of benzene appear to be found
in the southeast corner in the UBF.

It is acknowledged that Section 6 discusses the low concentrations of benzene that commingle
with the chlorobenzene plume, which explains the conditions in areas west and southwest of the
Del Amo site. The discussion of the Gardena Valley #4 landfill, however, does not fully explore
the potential link between this landfill, and other potential sources (within the Del Amo site), and
the relatively low levels of benzene concentrations in this area. Consistent with the initial
comment, this factor needs to be addressed.

Factor 5. Acknowledgement that groundwater flow velocities in this unit are small and
therefore the time to see movement of the plume may be substantial.
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Although the groundwater velocities are discussed on page 6-5, there is no reference to the fact
that the period of record is too small to observe changes in the plume. Consistent with the
initial comment, this factor needs to be addressed.

Factor 7. Other more balanced and complete arguments for why plume fronts appear to be
stable, including assessment of numbers of rounds of data for particular wells used in the
argument.

This factor has not been adequately addressed. See remarks above under Factor 1 concerning
the second and third lines of evidence presented on page 6-2. In addition, there should be
acknowledgement that the period of record represents only 4 years.

Outline Guide for Argument for Section 6

Support for the argument of relative stability of the benzene plume needs to be presented in a
systematic and comprehensive manner. The following outlines the topic of dissolved benzene
mobility and identifies the principal factors that should be presented, with existing data, to make
the case for the relative immobility of the benzene plume.

1. General description of the process that influence subsurface contaminant transport
® Advection/dispersion
® Adsorption/retardation
e Intrinsic biodegradation

II. Description of history and distribution of plume
e Identification of (LNAPL) source areas
® History/Timing of release from source areas
® Present current spatial distribution (geometry) of the plume in each hydrostratigraphic unit,
starting with the water-table units

III. Mobility of benzene (Assess separately for each hydrostratigraphic unit)

Groundwater velocities

e Identify significance of principal determining factors (hydraulic conductivity, hydraulic
gradient)
e Calculate/discuss anticipated general advective travel times

Time-Series Data
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® Present and discuss time-series concentration data (plots of C vs. t).
' e [dentify wells with statistically significant trends of concentration vs. time.
* Include/emphasize wells where the trend is no-change with time.
* Discuss significance of only 4 years in the period of record.
Intrinsic biodegradation _
(Evidence for significant intrinsic biodegradation only, not plume stability, yet)
® Geochemical evidence (dissolved oxygen, methane, nitrate, etc.)
® Plume geometry evidence
® Expected vs. actual travel time distance
® Modeling performed in JGWES Effort (e.g. the fact that current distributions cannot be
reproduced without chemical degradation)
® Significant and heavily-documented knowledge of benzene biodegradation mechanisms
based on laboratory and field study, citation of literature

Knowlege of benzene degradation at similar sites (doesn’t prove it at Del Amo - again,
another supporting line)

IV. The Case for the Relative Stability of the Benzene Plume

‘ The combination of pertinent factors, taken together:
® Plume geometry
® Time-series data (including arithmetic plots)
¢ Evidence of intrinsic biodegradation
e Similarity in evidence in all hydrostratigraphic units
® Model simulations using calibrated half-lives do not show significant movement over time.

End of Discussion of Comment 3

Response: -Section 6 has been restructured and modified to address EPA’s comments.

13. Figure 5.3-4 displays the distribution of dichlorinated compounds in the vicinity of the Del
Amo site. EPA’s comment requested that a discussion of the map be added to the text. The
response to the comment is “The respondents have presented and discussed the distribution of
an extensive list of compounds and do not believe that adding additional figures and text for any
dichlorinated compounds would improve the report”. First, U.S. EPA did not request that any
additional figures displaying dichlorinated compounds be produced. Second, the refusal to
‘ discuss dichlorinated compounds in the text is non-responsive. The text should include the
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explanation provided in the response that dichlorinated compounds at the plant site are closely
related to the distributions of TCE and PCE.

as requested to indicate that the distribution of dichlorinated compounds at the plant site is
closely related to the distributions of TCE and PCE.

Final Installment Comments

8. The proposed revised text is acceptable except that the word “restricted” in the third and
fourth sentences should be replaced by the word “limited”. It is true that production from
shallower hydrostratigraphic units is limited by higher TDS levels, but these TDS levels do
not restrict the use of the water. |

Response: The word “restricted” has been replaced with “limited” in the text of the Executive
Summary, as requested.

9. [EPA requested that paragraph 5 on page ES-8 be deleted (Also see first paragraph of Section
7.4.2). Instead of removing the paragraph, the respondents modified the paragraph. The
first sentence of the proposed revised paragraph refers to California well construction
standards as reducing the likelihood that wells will be impacted by contamination. The
following text should be added after the first sentence “California well construction standards
have been in place since December 1981 (Bulletin 74-81, December 1981, amended by
Bulletin 74-90, June 1991). Wells installed before this December 1981 may not have surface
seals. For wells without adequate seals, shallow contamination can be drawn down through

annular materials to deeper units.”

Response: The report text (Executive Summary and Section 7.4.2) has been modified as
requested.

NEW Comment: Figure 5.1-1. This comment arises due to issues of consistency with the
JGWEFS report. In lieu of data that shows otherwise, the delineation of “suspected NAPL areas”
should encompass areas that represent the entire potential source. For instance, the suspected
NAPL area at the pits (Area 10) should encompass all the pits. Additionally, the suspected
NAPL area at the tank farm (Area 6) should encompass all the former tanks. Please update
Figure 5.1-1 and any other figures that show NAPL locations accordingly.

Response: The figure has been modified to address EPA’s concerns.
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SAMPLE DESIGNATIONS AND SAMPLE LOCATION DESIGNATIONS

To facilitate accurate tracking of records for samples and data obtained from field and laboratory
investigations, all samples and sample locations have been assigned unique identification (ID)
codes.

For sampling locations, these ID codes include a three character alphabetic designator and a four
digit sequential number. The first two characters of the designator identify the general type of
sampling methodology employed at the location (e.g., cone penetrometer, soil boring, well
point, etc.), and the last character ("L") indicates that the designator identifies a location. The
following table lists the sample location designators used during the Groundwater Remedial
Investigation and presented in this report.

CPL Cone Penetrometer Testing
CWL Cone Penetrometer with Well Point
PZL Piezometer

SBL Soil Boring

SWL Soil Boring/Monitoring Well
VWL Vapor Well

WPL Well Point

The four digit sequential numbers are assigned for each type of sample location, beginning with
0001.

For individual samples collected, each sample is identified by a unique eight digit sample ID.
This ID includes a three character alphabetic designator and a five digit sequential number.

The first two characters of the sample designator identify the sampled media (e.g., soil,
groundwater, waste, etc.), and the last character ("S") indicates that the designator identifies a

sample. The following table lists the sample designators used during the Groundwater Remedial
Investigation and presented in this report.

(SBA) S:\VA\GWRI\RESPONSE.498\GWRI.MOD xviii 5/14/98—9:02




[ sampLE DESIGNATOR | sampLE TYPE |

" GWS Groundwater “

The five digit sequential numbers are assigned for each type of sample, beginning at 00001.

The reader is referred to Appendix D of the RI/FS Work Plan (Dames & Moore, 1993a) for a
complete listing. of all designators used in the Del Amo RI/FS database.

EXISTING GROUNDWATER MONITORING POINTS

Existing groundwater monitoring well designations have been given the prefix "X" to distinguish
them from groundwater monitoring points installed as part of the Del Amo Groundwater
Remedial Investigation. For example, existing groundwater monitoring well MW-13, previously
installed by Hargis + Associates, is discussed in the Groundwater RI report text and indicated
in Groundwater RI report tables, figures and plates as "XMW-13". If similar location
identifications were used by one or more previous investigations, the location identifications may
be modified further. For example, previous investigations by Hargis + Associates and
Woodward-Clyde Consuitants each included monitoring wells G-1 and G-2. To eliminate this
redundancy, the Hargis + Associates monitoring wells have been designated XHG-1 and XHG-
2, and the Woodward-Clyde Consultants wells XWG-1 and XWG-2.

Some existing monitoring wells have been discussed and illustrated in earlier Del Amo project
documents without the "X" designation, most notably monitoring well "MW-20" (XMW-20) and
monitoring well "P-1" (XP-01). To minimize confusion and remain largely consistent with
usage in earlier project documents, in these instances, the well itself is specified using the "X"
prefix (e.g., monitoring well XMW-20 or XP-01), whereas when referring to the investigative
area in proximity to these wells the prefix is not used (e.g., the MW-20 area or the P-1 area).
An effort has been made to be consistent with these designator modifications; however, the
reader is alerted to not become confused should they come across a case where such
modifications may have been inadvertently overlooked.
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EXECUTIVE SUMMARY
GROUNDWATER REMEDIAL INVESTIGATION REPORT
DEL AMO STUDY AREA
LOS ANGELES, CALIFORNIA

INTRODUCTION

Presented in this report are the findings of the Groundwater Remedial Investigation
(Groundwater RI) conducted at the Del Amo study area, in Los Angeles, California. This report
represents part of a larger, ongoing Remedial Investigation/Feasibility Study (RI/FS) being
conducted under an Administrative Order of Consent (AOC) (Docket No. 092-13) between the
U.S. Environmental Protection Agency (EPA), the California Environmental Protection
_ Agency—Department of Toxic Substances Control (DTSC) and the Del Amo Respondents
(Respondents), consisting of Shell Oil Company and the Dow Chemical Company (EPA, 1992b).

This Groundwater RI report describes the findings of investigations conducted throughout the
study area to define hydrogeologic conditions, characterize the nature and extent of groundwater
. contamination, and evaluate the fate and mobility of chemical constituents in groundwater. Data
developed as part of this groundwater RI will be used to support the Groundwater FS in the
identification and evaluation of potential groundwater remedial alternatives.

This Groundwater RI Report was preceded by an interim Phase I Remedial Investigation Report
which presented a description of historical plant site operations and the findings of
hydrostratigraphic explorations, and chemical analyses of soil, soil gas and groundwater samples
completed to that point. This Groundwater RI report expands upon groundwater findings
presented in the Phase I RI report, and summarizes all groundwater-related investigations

completed to date. Vadose zone conditions and the potential for non-aqueous phase liquid
» (NAPL) at groundwater contamination source areas identified in this document will be addressed
in a subsequent document. Additional related investigations also outlined in the AOC include
a Waste Excavation Feasibility Study and a Focused Feasibility Study for the Del Amo Waste
Pit Area, and focused investigations in the well MW-20 area.

Work conducted by others at a former DDT manufacturing facility at the nearby Montrose Plant
Site has provided additional information regarding groundwater conditions within the study area.
These previous data have been incorporated into the current investigation as appropriate.
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STUDY AREA DESCRIPTION

The Del Amo study area (study area) is situated in southern Los Angeles county, California, in
~ proximity to the city of Torrance. The "study area” is defined as the area throughout which
groundwater investigations were conducted and includes the approximately 300-acre former
synthetic rubber manufacturing plant (plant site). )

The plant site was constructed between 1942 and 1943. A number of private companies,
including Shell and Dow, operated portions of the synthetic rubber plant under contract with the
United States government between 1943 and 1955. In 1955, the United States sold the synthetic
rubber plant to Shell Oil Company which then operated it until 1972. The synthetic rubber plant
consisted of three individual facilities, including a butadiene plant, a styrene plant and a
copolymer plant. Butadiene and styrene were produced independently then combined in the
copolymer plant to form the final synthetic rubber product. Manufacturing and storage facilities
were widely distributed throughout the 300-acre plant site. The approximately 4-acre Waste Pit
Area occupies the south-central portion of the plant site and was used for disposal of process
residues. Waste materials in this area are contained within a series of unlined pits excavated into
native soils and are characterized by high concentrations of aromatic volatile organic compounds,
principally benzene, toluene and ethylbenzene, and polynuclear aromatic hydrocarbons,
principally naphthalene. '

Rubber production ceased in 1972 and the plant site was decommissioned shortly thereafter. The
former plant site was sold by Shell to affiliates of Cabot, Cabot & Forbes Interim Company,
Inc. (CC&F). CC&F and Cadillac Fairview/California, Inc. redeveloped the property into a
business park in the mid-1970s. Approximately 80-percent of the land surface within the business
park is currently covered by buildings, parking areas and/or roadways. With the exception of
three large unimproved areas, totaling approximately 57 acres, the majority of remaining land
is landscaped. Surrounding land use is characterized by mixed residential-industrial development
and has not changed appreciably since the synthetic rubber plant was in operation.

GEOGRAPHY AND HYDROSTRATIGRAPHIC CONDITIONS

The study area lies within an extensively developed, urbanized portion of the Torrance Plain
subdivision of the West Coast groundwater basin. The study area is characterized by relatively
subdued topography, with surface elevations ranging from approximately 25 to 50 feet above
mean sea level. The land surface generally slopes gently toward the north and east, and is
drained by a series of engineered storm drainage channels that eventually empty into the Pacific
Ocean south of the study area near the city of Long Beach.
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Water-bearing sediments underlying the study area include the lower Pleistocene San Pedro
formation and the overlying upper Pleistocene Lakewood formation. Geologic units within the
Lakewood formation comprise an alternating series of sandy aquifers and fine-grained aquitards
identified, from top to bottom, as the Bellflower aquitard, the Gage aquifer, the Gage-Lynwood
aquitard (GLA) and the Lynwood aquifer. Data developed during this investigation allow the
Bellflower aquitard to be further subdivided into five discrete hydrostratigraphic units, including,
from top to bottom, the upper Bellflower aquitard (UBF), the middle Bellflower B sand
(MBFB), the middle Bellflower mud (MBFM—locally not present), the middle Bellflower
C sand (MBFC), and the lower Bellflower aquitard (LBF). Where the middle Bellflower mud

- is absent, the B sand and the C sand are merged, and are jointly referred to as the Middle
- Bellflower B/C sand. Geologic units within the San Pedro formation include the Silverado
- aquifer and an unnamed aquitard which separates the Silverado aquifer from the overlying

Lynwood aquifer of the Lakewood formation. A consistent, low angle structural dip toward the

" east to northeast is observed in all hydrostratigraphic units.

GROUNDWATER LEVELS AND FLOW CONDITIONS

The groundwater table crosses the stratigraphic boundary between the UBF and MBFB along
a demarcation line near the western boundary of the plant site. The water table resides within
the UBF to the east of the demarcation line, and within the MBFB to the west of the line.
Groundwater conditions are therefore described with respect to the water table zone
(UBF/MBFB), and the underlying confined water-bearing units, including the MBFB, the
MBFC, the Gage aquifer, and the Lynwood aquifer.

Groundwater elevations have risen at an average rate of approximately one foot p'er year in the
water table, MBFB, MBFC, and Gage aquifer, and approximately two feet per year in the

- Lynwood aquifer over the duration of the groundwater monitoring program, a period of

approximately two years. Historical water level data and other indirect evidence indicate that

- the trend of rising groundwater elevations originated approximately 30 years ago, and may be

associated with adjudication of the West Coast basin in 1961.

The water table is present at an average depth of approximately 58 feet below ground surface

- (bgs) at the plant site (-17 ft. MSL) with a generally south-southwest gradient of approximately
-0.0025. The depth, flow direction, and gradient are variable in the study area due to local

groundwater mounding. Flow velocities within the water table are estimated to be on the order
of 0.05 feet/day.
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Groundwater flow in the MBFB and MBFC is toward the south-southeast, and south,
respectively, with an average gradient of 0.0008 for both hydrostratigraphic units. Flow
velocities are estimated to be 0.11 ft./day for the MBFB and 0.87 ft/day for the MBFC.
Groundwater flow for the Gage aquifer is consistently toward the southeast at a gradient of
0.0007, and flow velocity is estimated to be 0.17 ft/day. The groundwater data available for
the Lynwood aquifer are insufficient to allow interpretation of flow directions, gradient and flow
velocities.

Groundwater elevations generally decrease with each successively deeper unit although there is
typically only a few feet of difference in groundwater elevations between the water table,
MBFB, and MBFC, and a few more feet between the MBFC and the Gage aquifer for a given
location. Changes in groundwater elevations through time are mirrored in each successively
deeper hydrostratigraphic unit from the water table through the Gage aquifer. Based on these
observations, the water table, MBFB and MBFC are likely hydraulically interconnected at the
plant site. The Gage aquifer is also judged to be hydraulically interconnected, but to a lesser
extent. The LBF aquitard separates the Gage and overlying MBFC at the plant site, however
these units are reported to be merged approximately Y2-mile west of the plant site. This distal
area of merging is believed to be largely responsible for the mirrored water level fluctuations
between the Gage aquifer and overlying units at the plant site. The Lynwood aquifer is judged
to be relatively isolated from the overlying units based on an approximately 11 foot difference
in water levels with the overlying Gage aquifer, and independent fluctuations in groundwater
elevations.

Cross sections illustrating potentiometric groundwater elevation contours indicate that
groundwater flow is generally horizontal in the coarser grained aquifers, and generally vertical
in the finer grained aquitards. Due to large differences between the horizontal hydraulic
conductivities of the coarser grained units and the vertical hydraulic conductivities of the finer
grained aquitards, horizontal flow velocities typically greatly exceed vertical flow velocity.

AQUIFER PROPERTIES

Aquifer test results for the UBF indicate a wide range of values for transmissivity and hydraulic
conductivity. Transmissivity ranges from 0.001 to 0.13 ft*/minute and hydraulic conductivity
ranges from 0.1 to 10 ft/day. The range of values is attributable to the heterogeneous and
complexly interbedded character of sediments constituting the UBF. Hydraulic properties of the
underlying MBFB, MBFC, and Gage aquifers were found to vary within a more narrow range.
Aquifer test results for the MBFB indicate transmissivity and hydraulic conductivity values
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ranging between 0.11 and 0.96 ft*/minute and between 9 and 50 ft/day, respectively. Results
of tests within the MBFC for both the Del Amo RI and the Montrose RI indicate transmissivity
ranges from 1.1 to 5.5 ft*/minute and hydraulic conductivity ranges from 27 to 400 ft/day.
Results for tests conducted in the Gage aquifer, during both the Del Amo RI and the Montrose
RI, indicate transmissivity ranges from 0.92 to 1.5 ft*/minute and hydraulic conductivity ranges
from 23 to 36 ft/day.

GENERAL GROUNDWATER CHEMISTRY

General mineral and physical properties are similar for groundwater from the water table,
MBFB, MBFC and Gage aquifer. Groundwater from each tends to be non-dominated to calcium
dominated with respect to cations, and bicarbonate dominated to chloride dominated with respect
to anions. Total dissolved solids (TDS) content is very similar for the water table and MBFB,
ranging from several hundred to a few, thousand milligrams per liter (mg/l). The MBFC and
Gage aquifer typically have lower TDS concentrations than the overlying units. TDS and
surfactant concentrations are elevated at MBFB and MBFC monitoring locations near the eastern
end of the Waste Pit Area (SWL0041 and SWL0040), and may be related to elevated VOC
concentrations at the same locations, although the nature of this relationship is uncertain.

GROUNDWATER CONTAMINATION SOURCE AREAS

Numerous regional and plant site groundwater contamination source areas have been identified
within the study area. Twelve groundwater contamination source areas associated with the Del
Amo plant site have been identified. Past releases from former plant site facilities or operations .
are inferred to have occurred and impacted groundwater at these twelve source areas. Further
evaluation of the plant site source areas is currently under consideration by- EPA and the
Respondents. |

NAPL AREAS :

Light Non-Aqueous Phase Liquid (LNAPL) is present in the vicinity of well XMW-20, near the
central portion of the western plant site boundary. This LNAPL is composed almost entirely
of benzene, and extends laterally over an area of approximately 17,500 square feet (0.4 acre).
Rising groundwater has trapped the LNAPL in the saturated zone, and the residual LNAPL is
discontinuously present in isolated blobs or " ganglia", over an approximately 30-foot vertical
interval extending downward from the water table. The source of the LNAPL is not known with

certainty, but may be associated with spills and/or leakage from storage tanks and pipelines in
the area.
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LNAPL is suspected, but has not been directly observed, at five additional areas within the
former plant site: at a former VOC storage tank area southeast of the MW-20 LNAPL, at a
former ethylbenzene production area in the styrene plant, at a portion of the Waste Pit Area, in
the Hamilton-Dutch areawhere a section of benzene pipeline is suspected of leaking, and at an
area along the eastern plant site boundary in the vicinity of a former laboratory. Four of the
suspected LNAPLs are likely to be composed primarily of benzene and/or ethylbenzene, while
the remaining LNAPL is likely to be composed chiefly of benzene and toluene.

The possibility of additional unidentified areas of LNAPL cannot be ruled out. However, if
present, additional LNAPL areas are likely to be coincident with one of the 12 groundwater
contamination source areas, as is the case for the existing areas of confirmed or suspected
LNAPL. Additional investigations to evaluate the potential presence of LNAPL in areas where
~ it has not already been confirmed are currently under consideration by the Respondents and
EPA.

Dense NAPL (DNAPL) is suspected, but not confirmed, at a single area along the western plant
site boundary, northwest of the MW-20 LNAPL. Dissolved TCE and PCE concentrations are
elevated in this area. It is not certain from the available data whether the high concentrations
are associated exclusively with known source areas outside of the Del Amo plant site, or whether
there is an additional contribution from former facilities/features associated with the plant site.

Known areas of NAPL outside of, but in proximity to the former plant site, include the
monitoring well P-1 LNAPL and an LNAPL encountered in boring SBL0102, both situated south
of the plant site, an LNAPL at monitoring well XMW-7, west of the southwest corner of the
plant site and near the Jones Chemical property, and a chlorobenzene DNAPL at the Montrose
Plant Property. None of the NAPL areas outside of the Del Amo plant site are believed to be
associated with facilities or operations at the plant site, and they are therefore not being
considered for further investigation as part of the Del Amo RI.

DISSOLVED CONTAMINATION

VOCs, specifically chlorobenzene and benzene, are considered to be the primary dissolved
contaminants within the study area based on their relatively broad distribution, high
concentrations, and known toxicity. Benzene is interpreted to have originated primarily from
the Del Amo plant site, at which there are multiple benzene source areas. The individual
benzene plumes from these source areas have largely coalesced, resulting in the observed
distribution of an eastern and western plume area. Most other non-benzene plumes associated
with the plant site lie entirely within the coalesced benzene plume area.
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The occurrence of chlorobenzene is distinguishable from that of benzene in that chlorobenzene
is interpreted to originate from past operations at the Montrose Chemical Corporation of

. California DDT manufacturing plant at 20201 Normandie Avenue, to the west of the Del Amo

plant site. The maximum distribution of chlorobenzene occurs in the MBFC rather than the
overlying water table zone.

Ethylbenzene is also present at high concentrations within the study area. The inferred source
areas for this compound largely overlap with those for benzene, and the ethylbenzene distribution
is consequentially very similar.

The distribution of p-CBSA is generally geometrically similar to that of chlorobenzene, and the
p-CBSA has a greater lateral extent than the chlorobenzene plume in each water-bearing unit
where it occurs (i.e., the chlorobenzene plume lies within the p-CBSA plume). According to
the U.S. EPA, the p-CBSA is associated with releases of contaminants from the Montrose
Chemical DDT manufacturing plant.

Tetrachloroethane (PCE) and TCE concentrations within the study area are also quite high
relative to MCLs and other detected compounds. The distributions of these compounds are
distinct from benzene and chlorobenzene, and likely originate from different sources. The
primary source areas for PCE and TCE are interpreted to exist west of the southwest corner of
the plant site, and also further north, along the western plant site boundary. The groundwater
data and historical information indicate sources unrelated to the plant site for both areas,
although an additional PCE/TCE contribution from former plant site facilities may have occurred
for the more northerly of the two suspected source areas.

Semi-volatile organic compounds (SVOCs) have been detected almost exclusively in the water
table and MBFB, primarily within the southern plant site area and the area west of the southwest
corner of the plant site. This distribution is entirely within the area of high VOC concentrations.
SVOCs are judged to be associated in part with releases from the Del Amo plant site and in part
with LNAPL releases from petroleum pipelines unrelated to the plant site.

Metals concentrations -in excess of MCLs have been sporadically detected for several
compounds, primarily arsenic and aluminum, within the water table, MBFB, and MBFC. The
aluminum exceedances are attributed to suspended sediment in the samples, as MCL exceedances
were not detected for filtered samples from the same monitoring locations. Relatively few
instances of MCL exceedances for metals exist compared to VOCs, especially if one subtracts
the aluminum exceedances attributable to unfiltered samples. Metals concentrations in excess
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of MCLs are not interpreted to be associated with the plant site given the poor correlation
between their distribution pattern and both historical areas of chemical use and storage and VOC
plumes at the plant site. Furthermore, no concentrated solutions or substances containing the
metals for which there are MCL exceedances are known to have been used at the plant site.

Detection of pesticides at the Del Amo plant site is limited to the extreme southwest corner of
the area, and is part of a larger dissolved contaminant plume that underlies and extends
downgradient of the Montrose Plant Property. Detected pesticides are limited to isomers of
p,p “-dichlorodiphenyl-trichloroethane (DDT) and benzene hexachloride (BHC). EPA Region
IX believes that detected DDT originates from releases associated with the Montrose Chemical
DDT manufacturing plant. EPA believes that detected BHC originates from releases associated
with operations at 20201 Normandie Avenue conducted by Stauffer Chemical Company.

BTEX CONTAMINANT MOBILITY

Dissolved benzene concentrations are shown to attenuate abruptly from any single source, where
dissolved chlorinated compounds are not present. In the water table, dissolved benzene
concentrations attenuate from 100,000 ug/L to non-detectable concentrations (less than 0.5 pg/L)
in less than 600 feet in a downgradient direction. Although multiple sources and a non-uniform
water table surface may obfuscate interpretation of contaminant migration pathways, the abrupt
attenuation of benzene concentrations in the water table zone is consistent with attenuation
observed in lower units which have few source areas and uniform potentiometric surfaces. In
the MBFB and MBFC, benzene concentrations decrease from 100,000 ug/L to non-detectable
concentrations in less than 550 feet downgradient. These concentration trends are consistent
over the period of monitoring, indicating that dissolved benzene plumes are stable, neither
migrating farther downgradient away from sources, nor receding upgradient toward sources.
Site-specific data indicate that this dissolved benzene distribution is primarily a function of
advective-dominated transport and biodegradation-dominated attenuation.

Based on published guidance criteria, there is strong evidence that both aerobic and anaerobic
(denitrification and methanogenesis) biodegradation of BTEX occurs in the study area. This
conclusion is based on: (1) the presence of BTEX degrading microorganisms in water samples;
(2) the inverse spatial relationship between BTEX concentrations and each of dissolved oxygén
and nitrate concentrations; (3) the direct spatial relationship between dissolved BTEX
concentrations and methane concentrations; and (4) evidence of benzene mass reduction.

Downgradient from the Montrose central process area (source area), dissolved benzene
concentrations do not attenuate abruptly as observed downgradient of the former plant site
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sources. Low concentrations of benzene (less than 100 pg/L) are broadly distributed (over 1,500
feet along flow direction in the MBFC and Gage aquifer) where dissolved chlorobenzene and
p-CBSA are also present.

The results of detailed field and laboratory studies conducted in the MW-20 area demonstrate
that LNAPL is trapped below the water table as isolated singlets, doublets, and ganglia.
Laboratory testing of relative fluid saturations, intrinsic flow properties, and relative
permeability indicates that the majority of samples tested exhibit LNAPL saturations at or below
residual levels; and therefore, it is inferred that most LNAPL is immobile under the current flow
regime.

GROUNDWATER DEVELOPMENT AND USE

The Silverado and Lynwood aquifers.constitute the principal municipal groundwater supply
resources for the West Coast basin. State of California Department of Water Resources
documents indicate 80 to 90 percent of all groundwater produced in the West Coast Basin
(potable or otherwise) is extracted from the Silverado aquifer, which underlies the Lynwood
aquifer. The majority of the remaining groundwater is presently produced from the Lynwood
aquifer. Groundwater production from the shallower Gage aquifer is presently limited, while
production from the overlying Middle Bellflower and Upper Bellflower units is limited by their
naturally poor water quality (relatively high total dissolved solids and inorganic constituents).
Groundwater production from the Upper Bellflower and the Middle Bellflower B Sand is also
limited by low production rates. Production rates from the Middle Bellflower C Sand are
approximately equal to or slightly greater than for the Gage aquifer. The California Regional
Water Quality Control Board has designated all groundwater in the water-bearing units at the
Del Amo site, including the Gage Aquifer, the Middle Bellflower and the Upper Bellflower, as
a municipal water supply resource.

Groundwater production from the West Coast basin has been managed since the basin was
adjudicated in 1961. The basin Watermaster reports that groundwater extractions account for
only 15 percent of total water usage in the West Coast basin, with the remaining 85 percent
being imported from outside the Los Angeles area. Records indicate that six municipal supply
wells exist within a two-mile radius of the plant site, four of which have recorded groundwater
production during one or both of the last two water years annual reporting periods.

While not providing a guarantee that existing and/or future groundwater production wells will

not be impacted by contamination, current California well construction standards and local water
purveyor construction practices are intended to reduce the likelihood that this will occur.
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California well construction standards have been in place since December 1981 (Bulletin 74-81,
December 1981, amended by Bulletin 74-90, June 1991). Wells installed before December 1981
may not have surface seals. For wells without adequate seals, shallow contamination can be
drawn down through annular materials to deeper units. Existing protective measures include
locating wells in areas removed from known or suspected surface or subsurface contamination,
use of protective conductor casings during drilling and well construction, and use of deep
protective seals to isolate the upper portions of wells from potential soil and groundwater
contamination.

CONTINUING GROUNDWATER-RELATED WORK

Water level measurement and collection and chemical analysis of groundwater samples from
selected wells completed in the water table zone, MBFB, MBFC and Gage aquifer will continue
on a periodic basis as part of the ongoing groundwater monitoring program. The findings of
these periodic sampling events will be reported to EPA as they become available.

A joint Groundwater Feasibility Study (FS) Report for the Montrose/Del Amo study area is
currently being completed by EPA. The FS will include results of predictive groundwater flow
and contaminant transport modeling performed to assist in the evaluation of the effectiveness and
influences of potential groundwater remedial alternatives that may be implemented.
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1.0 INTRODUCTION AND BACKGROUND

Presented in this report are the findings of the Groundwater Remedial Investigation
(Groundwater RI) conducted at the Del Amo study area, in Los Angeles, California. The Del
Amo study area (study area) includes the approximately 300-acre former synthetic rubber
manufacturing plant complex (plant site), which was the focus of the groundwater investigation.
This report represents part of a larger, ongoing Remedial Investigation/Feasibility Study (RI/FS)
being conducted under an Administrative Order of Consent (AOC) (Docket No. 092-13) between
the U.S. Environmental Protection Agency (EPA), the California Environmental Protection
Agency—Department of Toxic Substances Control (DTSC) and the Del Amo Respondents
(Respondents), consisting of Shell Oil Company and The Dow Chemical Company (EPA,
1992b).

This Groundwater RI report describes the findings of investigations conducted throughout the
study area to define hydrogeologic conditions, characterize the nature and extent of groundwater
contamination, and evaluate the fate and mobility of chemical constituents in groundwater. Data
developed as part of this Groundwater RI will be used to support the Groundwater FS in the
identification and evaluation of potential groundwater remedial alternatives.

As discussed later in this report, groundwater conditions within the study area reflect
contaminant contributions from numerous sources, but groundwater in the immediate area has
been primarily impacted from the Montrose Chemical NPL site and the Del Amo NPL Site.
Discrete dissolved contaminant plumes emanating from various sources in this predominantly
industrial area have overlapped, and in some cases have commingled. Any remedial measure
under consideration for these sites must, therefore, account for the possible influences such
action(s) may have with respect to the distribution of dissolved and separate phase chemical
constituents from other sources in the vicinity. Groundwater remedial measures are considered
within the joint Groundwater FS for the Del Amo and Montrose study area currently being
completed by EPA. The joint Groundwater FS report includes the results of predictive
groundwater flow and contaminant transport modeling performed to assist in the evaluation of
the effectiveness and influences of potential groundwater remedial alternatives that may be
implemented. '
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In addition to the RI and FS reports, the AOC also specifies additional focused investigations
to be performed within the study area. These focused investigations include a Waste Excavation
Feasibility Study (WEFS), a Treatability Study, and a Focused Feasibility Study (FFS) for the
Del Amo Waste Pit Area, and focused investigations and associated non-aqueous phase liquid
(NAPL) pilot extraction program in the well XMW-20 area. Focused investigations conducted
at the Waste Pit Area have been completed and EPA is preparing to issue a Record of Decision
(ROD) for Waste Pit Area during late 1997. Focused investigations being conducted in the well
XMW-20 area are still in progress and will be reported separately upon completion. The
background and findings of these related investigations are briefly described below in Section
1.3 of this report. It is currently anticipated that additional studies will be completed during a
subsequent phase of work to further evaluate subsurface conditions in selected portions of the
study area. The specific location and nature of these pending investigations is currently under
discussion with EPA, but will most likely be focused upon evaluating vadose zone soil conditions
as well as the potential for NAPL in selected groundwater contamination source areas. The
findings of these pending investigations will be used in conjunction with previously completed
work, including this Groundwater RI report, to support a subsequent FS report specific to
vadose zone soils and NAPL occurrence. The flow chart presented in Figure 1.0-1 shows the
overall RI/FS process and illustrates the relationships among the various investigative elements
associated with the Del Amo study area as well as the relationship between the various work
products completed for the Montrose and Del Amo study areas.

The scope of initial soil and groundwater investigations conducted under the current AOC for
the Del Amo study area are described in the Remedial Investigation/Feasibility Study Work Plan
(Dames & Moore, 1993a). The results of these initial investigations are reported in the Phase
I Remedial Investigation report and include the findings of soil, soil gas and groundwater
investigations completed to that date (Dames & Moore, 1993d). Comments on this draft report
were provided to the Respondents by EPA and DTSC for guidance in planning future studies
(EPA, 1993b and 1994c; DTSC, 1994). The Del Amo Respondents provided written responses
to all EPA comments on the Phase I RI report (Shell, 1995a). In accordance with the AOC, the
Phase I RI report is an interim report, and was not revised to address these comments. The
Phase I RI report has not received agency approval, and will be used only as reference until
subsequent RI documents, including this Groundwater RI report, are formally approved by EPA.

Following completion of the Phase 1 RI report, a groundwater monitoring program was
implemented to evaluate the behavior of dissolved groundwater contaminants throughout the
study area over time. The nature and scope of this monitoring program is described in the
Groundwater Monitoring Program document (Dames & Moore, 1994a). After approximately
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two years of groundwater monitoring had been . completed, the Respondents proposed
modifications to the scope of the moniforing program (Shell, 1996b). Following receipt of EPA
comments on these proposed modifications (EPA, 1996b), agreement was reached on the scope
of subsequent groundwater monitoring events (Shell, 1996c; EPA, 1996c). Periodic
groundwater monitoring continues to date, as modified.

Subsequent to the Phase I RI report, a draft Phase II Remedial Investigation Work Plan was
submitted to EPA for their review and approval (Dames & Moore, 1994b). While the general
nature and scope of these proposed Phase II investigations have been discussed informally with
EPA, no agency comments have been received for this draft document and the investigations
. proposed therein have neither been formally approved nor implemented.

Shortly after preparation of the draft Phase II work plan, at the prompting of EPA, the emphasis

of the RI shifted to focus almost exclusively upon groundwater conditions within the study area.

In recognition of this transition, the Respondents and EPA entered dialogue to identify data gaps

in the groundwater characterization completed to that point and develop the scope for additional

groundwater investigations necessary to complete a Groundwater RI, and to satisfy the needs of
a Groundwater FS. Following a series of teleconferences and meetings, the scope of Phase 11

groundwater investigations was identified and memorialized in the Interim Plan, Phase II-
Groundwater Investigations document (Shell, 1995b). This Interim Plan document describes the

nature, scope, rationale and methods of Phase II groundwater investigations and effectively

served as the work plan document for all subsequent groundwater characterization investigations

conducted throughout the study area since that date.

. 1.1 PURPOSE AND OBJECTIVES

The overall purpose of the Groundwater RI was to assess groundwater flow conditions,
characterize the nature, distribution and behavior of dissolved and NAPL contaminants, and to

provide the chemical and physical data necessary to evaluate potential groundwater remedial
alternatives. The principal objectives of groundwater investigations completed within the Del
Amo study area were to:

° Develop a study area-wide conceptual hydrostratigraphic model to identify and
characterize aquifer and aquitard units and guide investigations of groundwater flow and
contaminant transport within these units;
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. Assess spatial and temporal variations in groundwater flow conditions throughout the
study area, including horizontal and vertical components of flow;

° Assess the lateral and vertical extent of dissolved contaminants within the various
identified hydrostratigraphic units (HSUs);

. Assess the potential occurrence of NAPL (Note: the findings of NAPL accumulation
rates will be presented in subsequent documents associated with focused investigations

in the well MW-20 area);

o Assess the spatial and temporal variation of groundwater chemistry and dissolved
contaminant chemistry within the various HSUs; '

o Assess contaminant transport mechanisms, including processes influencing the natural
attenuation of dissolved contaminants in groundwater;

° Identify potential groundwater contaminant source areas;

o Assess the physical/hydraulic properties of the various HSUs; and,

. Provide sufficient physical and chemical data to meet the needs of the predictive
groundwater flow and contaminant transport model and the Groundwater FS.

1.2 STUDY AREA CONDITIONS

Presented below is a summary of study area conditions, including the location and general
description of the former synthetic rubber manufacturing plant and surrounding study area, a
brief review of the ownership, layout and operational history of the former synthetic rubber
manufacturing plant, and a summary of previous pertinent groundwater investigations conducted
within the vicinity. '
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1.2.1 Study Area Location and Description

The study area is situated in the city of Los Angeles, California within the southwestern portion
of Los Angeles county, in proximity to the cities of Torrance and Carson. The term "study
area" is defined here to include the geographic area throughout which groundwater investigations
were conducted under the current AOC. Within the study area lies the approximately 300-acre
plant site, which is the focus of the current investigation. The plant site generally occupied the
area between 190th Street and Knox Street on the north, Vermont Avenue and Hamilton Avenue
on the east, and Del Amo Boulevard on the south. The western boundary of the plant site is
approximately 500 feet east of Normandie Avenue (Figure 1.2-1). The limits of the predictive
groundwater flow and transport model domain, encompassing an area of approximately 4,200
acres, or 6.6-square miles, are also illustrated in Figure 1.2-1. Again, the results of
groundwater flow and mass transport modeling will be presented in the joint Montrose/Del Amo
Groundwater FS Report being completed by EPA.

The former synthetic rubber manufacturing plant was decommissioned and largely redeveloped
during the early- to mid-1970s, and is currently occupied by a business park. Land use within
the business park is characterized by light industrial/manufacturing activities, import/export and
warehousing businesses and commercial office space. Approximately 80% of the land surface
within the business park is currently covered by buildings, parking areas and/or roadways. With
the exception of three large unimproved areas, totaling approximately 57 acres, the majority of
remaining land is landscaped. An approximately 4-acre undeveloped area in the southern portion
of the plant site, known as the Del Amo Waste Pit Area, had at one time been used for disposal
of synthetic rubber plant process residues (Figure 1.2-2). The Waste Pit Area was first
investigated in approximately 1972 during reconnaissance geotechnical investigations in
preparation for plant site redevelopment. As discussed below, numerous previous investigations

have been conducted at the Waste Pit Area outside the focused studies required under the current
AOC.

Surrounding land use within the study area and vicinity is characterized by mixed residential-
industrial development. A residential neighborhood lies adjacent to the southern boundary of
the former styrene plant, south of Del Amo Boulevard. Land use to the east, north and west
of the plant site is mixed residential and industrial/commercial. Surrounding land use has not
changed appreciably since the synthetic rubber plant was in operation.
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1.2.2 Summary History of Former Synthetic Rubber Plant

Presented in this section is a brief description of the layout and operations of the former
synthetic rubber manufacturing plant. A detailed discussion of the ownership and operational
history of the plant site is presented in Appendix A of this report. The information presented
here and in Appendix A has been summarized from Section 3.0 and Appendix A of the Phase
I Remedial Investigation Report (Dames & Moore, 1993d). For more detailed plant site history
information, including the findings of regulatory agency file reviews and reviews of historical
maps and aerial photographs, the reader is referred to the Phase I RI report.

Plates 1-1 and 1-2 illustrate the detailed layout of the former plant site, and should be used as
reference when reviewing the information presented in the following sections and in Appendix
A.

1.2.2.1 Description of Former Plant Operations

A photogrammetric historical base map of the study area was developed using stereo pairs of
enlarged aerial photographs of the plant site and vicinity taken in 1972. This historical map
forms the base for Plates 1-1 and 1-2 provides locations within +5 feet of most historical
facilities at the plant site. The former styrene, butadiene and copolymer plants (plancors) are
each subdivided into operational areas based on the process or function performed in that area.
Plate 1-1 shows the designated operational areas in each Plancor and Plate 1-2 identifies the
individual facilities and features within each of the operational areas. Those facilities/features
targeted for investigation during the RI are highlighted in color on Plate 1-2.

The former synthetic rubber plant consisted of three interrelated process plants: a butadiene
plant, a styrene plant, and a copolymer plant where butadiene and styrene were combined to
produce synthetic rubber (Figure 1.2-2). The processes used to produce the butadiene, styrene,
and synthetic rubber are summarized in the following sections.

During plant operation raw materials were received via surface transport (truck and rail) and
aboveground and underground pipelines. Raw materials and finished products were stored
primarily in aboveground tanks. General information regarding former synthetic rubber plant
waste streams and waste management practices was obtained from a variety of documents,
ranging from descriptive pamphlets prepared by the U.S. Government (Rubber Producing
Facilities Disposal Commission 1953a, 1953b, 1953c, and Defense Plant Corporation, a,b,c -
undated) to technical papers from industry trade journals (Hebbard et al, 1947; Rostenbach,
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1952; Martin and Rostenbach, 1953)." The butadiene, styrene, and copolymer plants were each
equipped with a primary wastewater treatment system. Effluent from these individual primary
treatment systems was collected and routed to a common wastewater treatment unit, located at
the northeast corner of the butadiene plant, for final neutralization and treatment prior to
discharge to the sanitary sewer or the Dominguez channel (via the Knox Street drain). During
early plant operations, stormwater, cooling water and sanitary wastes were apparently
commingled with the plant process waste stream; however, improvements made during the early
1950s apparently provided for the separate handling of the non-process waste streams thereby
allowing discharge directly into the municipal sewer system. The available literature indicates
that process waste streams included primarily aqueous oil/water emulsions, with lesser acidic
and caustic aqueous solutions and minor tarry process residuals. General plant practices
included recovery, treatment and reuse of materials in the waste stream whenever possible.
Hydrocarbons essential to the manufacturing processes were generally only slightly soluble in
water. Separable hydrocarbons and suspended solids were removed by skimming in settling
basins and API-type gravity separators. Separated hydrocarbons were typically returned to
process areas for use as boiler feed or other purposes. Partial distillation of separated wastes
and remaining effluent containing dissolved hydrocarbon constituents was used to further clean
aqueous waste stream prior to discharge to the Knox Street drain. Detailed discussions of
process waste streams from the individual plancors and discrete operational areas within each
plancor are provided in Appendix A, Section A.2.

In addition to these waste treatment facilities, according to historical aerial photographs, waste
disposal impoundments were present in the southern portion of the styrene plant in the area
currently designated as the Del Amo Waste Pit Area. The Waste Pit Area included four unlined
evaporation ponds (including three 1 series pits and the eastern evaporation pond) and six
unlined waste pits (including the 2 series pits) (Figure 1.2-3). The 1 series pits reportedly
received an aqueous waste, and the 2 series pits received generally semi-viscous to viscous
process wastes.

Styrene Plant

The styrene plant, designated plancor 929 by the Defense Plant Corporation (DPC), consisted
of approximately 106 acres, of which 92 acres were fenced and formed the main plant. The
primary feedstocks for styrene manufacture were propane and benzene. Other chemicals used
or produced in the process include toluene, ethylbenzene, styrene, caustic, hydrochloric acid,
sulfuric acid, and smaller amounts of ethylchloride, aluminum chloride, iron-oxide catalyst (Shell
105), and tertiary butyl catechol. By-products included heavy oils, tar, and coke. Propane was
thermally cracked to produce ethylene, which was then purified by distillation. Ethylene and

(SBA) S:\VA\GWRI\RESPONSE.498\GWRI.MOD 1-7 5/14/98—9:02




benzene were combined in an alkylation process to form ethylbenzene, and the resulting mixture
was purified through settling and fractionation steps. Styrene was produced by the
dehydrogenation of ethylbenzene, then purified through fractionation steps.

The styrene production area was divided into two production lines oriented in the north-south
direction as shown on Plate 1-1. The styrene production area consisted of the following units:
ethylene purification unit in the 1100 area, two ethylbenzene production units in the 1200 and
2200 areas, two styrene production and propane "cracking" (dehydrogenation) units in the 1300
and 2300 areas, one styrene finishing unit in the 2400 area, and one combined styrene finishing
and benzene purification unit in the 1400 area. Water treatment and steam prodhction plants
were located in the northwestern corner of the plant site in the 1000 area and provided low
pressure steam to both the styrene plant and the copolymer plant to the north. An alcohol
ethylene production plant was present during early plant operations in the 1100 area. Associated
administrative and support areas, including offices, a laboratory, cafeteria, garage, fire station,
carpenter shop, paint shop, instrument shop, and machine shop were located in the 2600 area
along the eastern boundary of the styrene plant. Bermed tank farms containing large and small
cylindrical aboveground storage tanks were located in the 2500 area close to the western styrene
plant site boundary. Tanks were reported to have contained feedstock and finished materials
including styrene, benzene, ethylbenzene, toluene, polyethylbenzenes, resin fraction, and fuel
oil. Cooling towers and an electrical substation were present in two separate locations
designated as the 2600 area, located within the western and south-central portions of the styrene
plant. What is now designated as the Del Amo Waste Pit Area was located along the southern
boundary of the styrene plant.

Del Amo Waste Pit Area
Portions of the southern styrene plant were used for waste management purposes and included

six small rectangular pits and four large rectangular impoundments or evaporation ponds
(Figure 1.2-3). Historical information indicates that these waste impoundments were excavated
into fine-grained native soils and were apparently unlined. The six small rectangular pits have
been designated as the 2 series pits, and include pits 2-A through 2-F. The 1 series pits were
former large evaporation ponds located directly east of the 2 series pits and include, from east
to west, pits 1-A, 1-B and 1-C. A fourth large pond, designated in the Phase I RI report as the
eastern evaporation pond, was located directly east of Pit 1-A. The 1 series pits received
aqueous wastes from process areas within the synthetic rubber plant, and are estimated to jointly
contain a total of roughly 8,856 cubic yards of insitu clayey sludge-like waste materials. The
2 series pits were used for disposal of generally semi-viscous to viscous wastes which apparently
originated within a portion of the styrene plant, and are estimated to jointly contain a total of
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roughly 6,604 cubic yards of insitu waste materials. The area currently designated as the Del
Amo Waste Pit Area includes all the 2 series and 1 series pits as well as the eastern evaporation
pond.

Waste materials in these.pits and ponds are characterized by high concentrations of aromatic
volatile organic compounds (VOCs), principally benzene, toluene and ethylbenzene, and
polynuclear aromatic hydrocarbons (PAHs), principally naphthalene. @ The chemical
characteristics of the waste materials in the 1 series and 2 series pits, as well as adjacent
contaminated soil, are fully described in the Phase I RI report and Waste Pit Area data summary
report (Dames & Moore, 1993d and 1996b).

Review of historical aerial photographs indicates that the 2 series pits were first present
sometime after late 1941 and before 1947. By December 1951 the 2 series pits appeared to be
covered with fill material. The 2 series pits appeared to be covered and unused in aerial
photographs dated between about 1952 and 1976; however, small irregular areas of tonal
contrast, inferred to be soil staining, were observed over some of the 2 series pits in several
aerial photographs dating from the 1950s and 1960s.

The four larger evaporation ponds (including the 1 series pits and the eastern evaporation pond),
were apparently active for a longer period of time than were the adjacent 2 series pits. It
appears that these larger ponds were developed sequentially. Pits 1-B and 1-C are the oldest and
are visible on aerial photographs from November 1946 through September 1965. Pits 1-B and
1-C were covered in an October 1967 photograph. Pit 1-A is visible in aerial photographs from
May 1951 through September 1965, and was covered in an October 1967 photograph. The
eastern evaporation pond was observed in photographs from May 1951 to January 1958, and was
covered in a May 1960 photograph.

Butadiene Plant

The butadiene plant, designated plancor 963 by the DPC, consists of approximately 90 acres in
the southeast portion of the former synthetic rubber plant. Dehydrogenation and purification of
butylene and butane feedstocks and purification of butadiene occurred within the butadiene plant.

Purified butadiene was piped to the copolymer plant, where it was combined with styrene to
manufacture synthetic rubber.

Butadiene is a gas at standard temperature and pressure. It is derived from butylene (also known
as butene), a product derived from the cracking process of oil at refineries or made from butane,
a component of natural gas. Butadiene feedstock, including a mixture of butane, butylene, and
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butadiene, was reportedly received primarily by pipeline from the Southern California Gas
Company, the Shell Oil refinery, and a butane dehydrogenation plant in El Segundo, by tank
truck, and as recycled product from the styrene and copolymer plants. Other materials used at
the butadiene plant included absorption oil, acetic acid, acetone, ammonia, ca