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RESPONSES TO EPA COMMENTS

Response to U.S. EPA comments on Draft Treatability Study Work Plan for Treating Subsurface
Petroleum Products at Site IR-3 by Biodegradation, Naval Station Treasure Island, Hunters Point
Annex, San Francisco, California, June 29, 1993.

In their August 12, 1993 letter to Region 9, the U.S. EPA’s Risk Reduction and Engineering
Laboratory raised the following 12 issues relative to the Draft Treatability Study Work Plan for
Treating Subsurface Petroleum Products at Site IR-3 by Biodegradation (Draft WP). The 12 issues
and the Navy responses are as follows.

General Comments and Navy Responses

General Comment No.

General Response No.

General Comment No.

General Response No.

General Comment No.

General Response No.

General Comment No.

General Response No.

19642, rwk, (6:38am)
USEPA.COM, 10/21/93

1:

1:

2:

2:

4:

4:

Error in the entries for copper on Table 2.

The Navy has reviewed the table and acknowledges the error in the
entries for copper on Table 2. The minimum value is 47.6 ppm and
the maximum value is 150 ppm.

Lack of reference to analytical methods on Tables 2 and 3.

Analytical methods are identified on both Tables 2 and 3. The test
methods utilized for the results in both Tables 2 and 3 were modified
from the U.S. EPA contract iaboratory program (CLP) for metals,
volatiles, semivolatiles, and pesticides/PCBs. For total petroleum
hydrocarbons as gasoline and diesel the methods utilized were the
leaking underground fuel tank (LUFT) field manual methods.

Lack of reference to detection limits on Tables 2 and 3.

The detection limits for the axialyses on Tables 2 and 3 are shown on
the analytical results table attached to these responses. Please note
that detection limits were matrix-specific.

Identiﬁcation of number of samples on Tables 2 and 3.

Table 2 represents a total of six samples collected from the four
monitoring welis identified in the footnote to the table. As can be
seen in the attached analytical results table, one sample was collected
from each of the following monitoring wells: IRO2ZMW146A,
IR02MW173A, and IRO3MWO-2. Three samples were collected from
monitoring well IRO3MWO-3, Table 3 represents one composite
sample from the four monitoring wells-identified in the footnote to the
table.



General Comment No.

General Response No.

General Comment No.

General Response No.

General Comment No.

General Response No.

General Comment No.

General Response No.

General Comment No.

General Response No.

196#2, rwk, (6:38am)
USEPA.COM, 10/21/93

Absence of soil data in IR-3.

Most samples collected at the oil ponds to date have been groundwater
and floating product. Consequently, the bulk of the available data are
for groundwater and for/or floating product.

Use of soil units on Tables 2 and 3.

The units on Tables 2 and 3 are reported as soil units (mg/kg) because -
the oil samples were handled gravimetrically due to their high density
and viscosity.

Possible difficulties for bioremediation due to high lead and TPH
concentrations.

The levels of lead, TPH, and TOC are of a concern and will be
monitored during the treatability study. Concerns of possible mass
transport limitations to bioremediation due to a high LNAPL content
and possible need of reducing LNAPL content prior to treatment by
mixing with “clean soil" were important in the selection of ex-situ
bioremediation. :

Difficulty of assessment of schedule accuracy.

To allow for a more accurate assessment of the schedule provided in
the Draft WP, a more detailed experimental plan will be provided in
the Final WP. Also, please refer to General Response No.12.

Deviation of ECOVA’s proposal from the scope of tiers specified in
EPA guidance.

The proposal by ECOVA Corporation, presented as Appendix C of
the Draft WP, represents a modification of the three tiers of testing as
specified in the Guide for Conducting Treatability Studies Under
CERCLA, Final (EPA 1992). The first tier of testing in ECOVA'’s
proposal includes the objectives of the first tier and part of the
objectives of the second tier of testing as specified in the EPA
guidance. The second tier of testing in ECOVA'’s proposal includes
the remaining objectives of the second tier and part of the objectives
of the third tier of testing as specified in the EPA guidance. The
Navy deemed this approach by ECOVA to be more expedient in terms
of cost and time.



General Comment No.

General Response No.

General Comment No.

General Response No.

General Comment No.

General Response No.

196#2, rwk, (6:38am)
USEPA.COM, 10/21/93

10:

10:

11:

11:

12:

12:

Assessment of the effect of lead and TPH levels and other matrix
characteristics and duplication of pans during the first tier of
testing.

Monitoring of lead, TPH, and TOC levels, as well as moisture, clay
content, and sieve analyses, will be part of the first tier of testing as
indicated on page 10 of ECOVA’s proposal, in Appendix C of the
Draft WP. The first tier of testing (remedy screening pan study)
involves the duplication of pans, as specified in ECOVA’s proposal on
page 11, Appendix C of the Draft WP.

Provide the rationale of examining saturated and unsaturated soil
separately and the use of two different nutrient levels.

It is expected that the rate of biodegradation will depend on the
organic content, as well as the nutrient levels. Specifically, it is
anticipated that unsaturated soil will exhibit higher biodegradation
rates. Therefore, in order to examine the effects of TPH and TOC
levels on the performance of biodegradation, saturated and unsaturated
soil samples will be tested separately. Likewise, in order to examine
their effects on the rate of biodegradation, two different nutrient levels
will be tested in the first tier of the study.

Need for a detailed and comprehensive plan prior to initiation of
the treatability study.

The Navy will submit a revised Final WP as a comprehensive
document that will address experimental procedures, field sampling
and analysis, and QA/QC procedures in additional detail. The Final
WP will be prepared after the Navy issues a new contract to conduct
this treatability study.



RESPONSES TO BECHTEL COMMENTS

Response to Bechtel’s comments on Draft Treatability Study Work Plan for Treating Subsurface
Petroleum Products at Site IR-3 by Biodegradation, Naval Station Treasure Island, Hunters Point
Annex, San Francisco, California, June 29, 1993.

In their letter to EPA dated July 19, 1993, ‘Bechtel, a subcontractor reviewer for U.S. EPA, offered
one general and 13 specific comments on the Draft Treatability Study Work Plan for Treating
Subsurface Petroleum Products at Site IR-3 by Biodegradation (Draft WP). The comments and the

Navy responses are as follows.

General Comments and Navy Responses

General Comment No. 1:

General Response No. 1:

The document is titled "Treatability Study Work Plan...";
however, the actual function of the draft is to provide an outline
for the steps necessary to develop an actual Work Plan. This
document in its current state does not satisfy the requirements of a
biotreatability Work Plan.

Comment noted. Additional details on the experimental protocol of
the treatability study will be specified in the Final Treatability Study
Work Plan for Treating Subsurface Petroleum Products at Site IR-3 by
Biodegradation (Final WP), after the Navy issues a contract to conduct
this treatability study. '

Specific Comments and Navy Responses

Specific Comment No. 1:

Specific Response No. 1:

19642, ma, (6:43am)
BECHTEL.COM, 10/21/93

Because the document does not fulfill its purpose as a Work Plan,
difficulties in the interpretation of its intent arise. For example,
on page 5, the text states the two main goals of the initial tier of
the treatability study, yet on page 9 of the ECOVA proposal there
are 8 main goals of the initial tier and these goals are much
broader than that proposed in the main body of text. Thus, it is
unclear what is being proposed for Tier 1. Please clarify.

Comment noted. The technical approach discussed in Sections 2.0
and 3.0 of the Draft WP identifies the originally intended goals of
each tier of testing, in agreement with the Guide for Conducting
Treatability Studies Under CERCLA, Final (EPA 1992). On the other
hand, ECOVA’s proposal, presented in Appendix C of the Draft WP,
presents a modification of the three-tiered approach to EPA 1992.
The first tier of testing in ECOVA’s proposal includes the objectives
of the first tier and part of the objectives of the second tier of testing,
as specified in the EPA guidance. The second tier of testing in
ECOVA’s proposal includes the remaining objectives of the second
tier and part of the objectives of the third tier of testing, as specified
in the EPA guidance. ECOVA'’s third tier will incorporate the
findings of the first and second tiers to generate a full-scale remedial
design for the oil ponds. This modified approach by ECOVA was
deemed to be more expedient in terms ot overall cost and time. The
experimental protocol, to be provided in further detail in the Final
WP, will correspond to the approach proposed by ECOVA.



Specific Comment No.

Sp}eciﬁc Response No.

Specific Comment No.

Specific Response No.

Specific Comment No.

Specific Response No.

Specific Comment No.

Specific Response No.

Specific Comment No.

Specific Response No.

196#2, ma, (6:43am)
BECHTEL.COM, 10/21/93

Also on page §, the text conflicts with itself when it states that Tier
1is "... not expected to provide...design information." while three
sentences later the text states that a main goal of the Tier 1
screening is to "Produce the design information required..."

Please clarify.

Comment noted. The first reference to cost or design information on
page 5 carries the adjective "detailed” as a qualifier. Consequently,
the first tier of testing is expected to provide useful design information
which will allow for the optimization of experimental parameters for
the second tier of testing.

On page 7 the text states that the FSAP will describe the "type" of
samples to be collected. The meaning of the word "type" in this

- context should be clarified.

Type ot sampie refers to soil boring, hand-auger, or backhoe samples.

On pages 8 and 9, Task 3, change QAPjP to Work Plan. For
Task 6 change SAP to Work Plan. For Task 8 change QAPjP to
Work Plan, and for Task 9 Change QAPjP to Work Plan.

Comment noted. The Navy intends to submit a Final WP as a
comprehensive document which will address experimental procedures,
field sampling and analysis, and QA/QC requirements.

There are numerous unexplained, identical "Max." and "Min."
values in Table 2. A footnote should be added to explain why the
two values are identical. Copper shows a minimum value of 4,706
ppm and a maximum value of 150 ppm, there is obviously an
error here. Please correct.

Comment noted. Identical minimum and maximum values in Table 2
correspond to a single detected value. The Navy acknowledges the
error in the values for copper. The minimum value is 47.6 ppm and
the maximum value is 150 ppm.

On page 1, the document states that the attached proposal
discusses the proposed scope and methodologies for conducting the
treatability study. This is not acceptable. It appears the authors
intend that a proposal from a potential subcontractor serve as the
approved Work Plan.

Comment noted. The Final WP will reflect the technical approach of
the subcontractor (ECOVA), after it has been evaluated and modified
to satisfy the Navy’s contractual and technical requirements.



Specific Comment No. 7:

Specific Response No. 7

Specific Comment No. 8:

19642, ma, (6:43am)
BECHTEL.COM. 10/21/93

The text states that land farming was selected as the remediation
technique. Have the authors considered other biotreatment
techniques? Why was land farming chosen for testing? What
methods of treatment were proposed by the non-selected vendors
(12 vendor proposals were apparently reviewed)?

Ex-situ bioremediation was selected, as opposed to in-situ
bioremediation, because of concerns regarding:

possible mass transport limitations to microorganisms due to the high -
LNAPL content and the possible need of reducing the LNAPL content
prior to treatment by mixing with “clean soil”

hindrance of biodegradation due to buildup of microbial metabolics,
which is frequent for high organic soils

lack of sufficient information on the subsurface distribution of
contamination and a detailed understanding of the hydrogeology of the
site necessary for the design of in-situ biological treatment

As a result of a request for proposals extended to 12 biotreatability
study vendors, the Navy received a total of four proposals. Slurry-
phase processes were proposed in addition to land farming by two
vendors. Included in all four submitted vendor proposals, land-
farming was deemed more appropriate because of concerns regarding
the volume of impacted soil at IR-3, cost, and the relative novelty of
slurry-phase processes compared to land farming.

The discussion (Section 1.2, page 4) regarding floating oil indicates
that aithough a possibly substantial volume of material is present
in the subsurface, attempts at removal have been unsuccessful.
What cause is attributed to this difficulty in product recovery?
This point is important because regardless of the ability of
biodegradation to reduce contaminant levels, ex-situ, the presence
of a continuing source of subsurface contamination essentially
negates an ex-situ treatment benefits.

In addition, on page 9 the authors state that Task 11 will include
"...a detailed approach concerning the collection, separation, and
disposal of groundwater and oil expected..." Because previous
attempts at product recovery were unsuccessful there is no reason
to believe that such a statement is supportable. The reader can
therefore conclude that the floating product will remain in-place
and continue to recontaminate soil.



Specific Response No. 8

Specific Comment No. 9:

Specific Response No. 9:

196#2, ma, (6:43am)
BECHTEL.COM, 10/21/93

No continuing source of subsurface contamination will remain in the
event ex-situ bioremediation is implemented at IR-3 because the
excavated soil will extend to a depth that will include the unsaturated
hydrocarbon dispersion zone below the water table. The collection,
separation, and disposal of groundwater and floating product will be
addressed during the study, although the emphasis will be on
bioremediation of excavated, oily soil. The difficulty encountered in
the earlier investigation on floating product recovery, which merely
utilized existing monitoring wells, demonstrates the inappropriateness
of this approach as a long-term solution. The factors which may have
contributed to the inefficiency of the recovery investigation include the
high viscosity of LNAPL floating product, uneven distribution of
LNAPL in pockets, dispersion, capillary, and smearing effects as a
result of pumping.

The text states that for the evaluation to proceed to Tier 2, Tier 1
testing should produce reductions in pollutant concentrations of at
least 20 percent. Based on the plans described in ECOVA’s
proposal, 20 percent reductions are too small to form the
justification to proceed to Tier 2 which involves a pilot-scale
outdoor unit. Consider the statement on page 6 of the report "...
the treatability study will need to achieve a value of 1,000 ppm
TPD as diesel to indicate success." However, Table 2 of the same
report indicates that TPH as diesel was found to be 480,000 ppm
which would require approximately 99.9 percent reduction to
achieve 1,000 ppm. Thus, although the performance of the system
in the Tier 1 stage need not be equivalent to a 99.9 percent
reduction, expectations must be much greater than currently
indicated. This is especially significant when considering that
ECOVA’s proposal states that 12 weeks, rather than the 6 weeks
mentioned in the main body of the text, would be the period of
Tier 1 study. A 12 week period of optimal lab conditions should
be sufficient to demonstrate removais in excess 80 percent.

The value of 480,000 ppm represents the concentration of TPH as
diesel in grab samples of floating product and does not correspond to
levels in soil, which are expected to be considerably lower. The
duration of the first tier of testing in ECOVA’s proposal (12 weeks,
instead of 6 weeks) resulted from a modification to the EPA guidance,
as discussed in Specific Response No. 1. As stated in Specific
Response No. 8, the collection, separation, and disposal of
groundwater and floating product will be addressed during the study,
although the emphasis will be on bioremediation of excavated, oily
soil.



Specific Comment No.

Specific Response No.

Specific Comment No.

Specific Response No.

Specific Comment No.

Specific Response No.

Specific Comment No.

Specific Response No.

196#2. ma, (6:43am)
BECHTEL.COM, 10/21/93

10:

10:

11:

11:

12:

12:

13:

13:

Another key component which is lacking from this document is a
thorough discussion of the proposed methods for data analysis.
EPA guidance clearly states treatability studies shall use sound
statistical techniques including analysis of variance testing to
evaluate the effects of different treatment regimes. There is a
noticeable absence of data analysis planning in this document.

Comment noted. Appropriate methods of statistical analysis of the
data will be discussed in the Final WP.

Toxicity testing is mentioned as an aside, yet toxicity to
microorganisms is often a prime cause for the failure of
biotreatment systems. The work plan should clearly identify the
methods to be used for the evaluation of toxicity.

Comment noted. Precisely because toxicity to microorganisms is a
concern, microbiological testing will be performed as discussed in
ECOVA'’s proposal on page 10, Appendix C of the Draft WP.

On page 6 the authors state that remedy selection testing (Tier 2)
will consist of bench-scale test and if necessary, pilot-scale tests.
In the following paragraph, the authors state that remedy design
tests (Tier 3) will consist of small, pilot-scale testing. It remains
unclear what the difference or the nature of these pilot tests are,
especially when considering that ECOVA’s proposal does not
include any testing as part of Tier 3.

Comment noted. Please refer to Specific Response No. 1.
On page 7 the text states that the QAPjP will include details of the
experimental project description. This is not correct. The work

plan should contain such information and the QAPjP should
address QA objectives and QC procedures.

Comment noted. Please refer to Specific Response No. 4.



RESPONSES TO DTSC COMMENTS

Response to Department of Toxic Substances Control (DTSC) comments on Draft Treatability Study
Work Plan for Treating Subsurface Petroleum Products at Site IR-3 by Biodegradation, Naval Station
Treasure Island, Hunters Point Annex, San Francisco, California, June 29, 1993.

In their August 16, 1993 letter to the Navy, the DTSC raised six general and two specific comments

relative to the Draft Treatability Study Work Plan for Treating Subsurface Petroleum Products at Site
IR-3 by Biodegradation (Draft WP). The general and specific comments and the Navy responses are
as follows.

General Comments and Navy Responses

General Comment No. 1: Inappropriateness of defining cleanup levels when conducting a
pilot study.

General Response No. 1: The Navy did not propose any cleanup levels in the Draft WP.
Specifically, a target level of 1,000 ppm for TPH diesel was proposed
to be used strictly as an indicator of success of the remedy selection
tier of testing.

General Comment No. 2: Provide an explanation on the derivation of the proposed target
level of 10,000 ppm TPH for diesel in soil and sediments.

General Response No. 2: Comment noted. The derivation of the health-based level of 10,000
ppm for TPH as diesel was presented in detail in various Alternative
Selection Reports for Hunters Point Annex. Thus, the proposed target
level of 1,000 ppm for TPH as diesel for this treatability study is one
order of magnitude less than the health-based level and represents a
conservative approach. The Navy recognizes that cleanup levels have
not been decided for IR-3.

General Comment No. 3: Need to address the treatment of LNAPL contamination below the
water table.

General Response No. 3: Samples will be collected from each of the three LNAPL zones: (1)
the saturated zone immediately above the water table; (2) the LNAPL
capillary fringe zone overlying the saturated zone; and (3) the
dispersion zone, or water table fluctuation zone, below the saturated
zone. Most LNAPL floats above the water table in the saturated
zone, and the LNAPL content in the capillary fringe and dispersion
zones decreases away from the saturated zone. As indicated on page
9 of ECOVA’s proposal in Appendix C of the Draft WP,
representative soil samples will be collected from the saturated and
unsaturated zones (capillary fringe and dispersion zones). Details on
the location and depth of the samples will be specified in the Final
WP.

196 #2, ma, (6:46am)
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General Comment No. 4: Preempting the screening of alternatives by selection of
bioremediation.

General Response No. 4: The Navy has not chosen bioremediation as the process option for
treatment at IR-3. The intention of the proposed treatability study is
"to evaluate the potential of aerobic ex-situ biodegradation technology
to treat the oily soil at the oil pound, Site IR-3" as stated on page 4 of
the Draft WP. A parallel treatability study involving thermally and
chemically augmented oil recovery is also proposed currently.
Containment, excavation and disposal, and thermal process options are. .
considered applicable and effective, although potentially more
expensive, and have not been dismissed by the Navy as remedial

alternatives.
General Comment No. §: Provide a discussion of ex-situ treatment of the free product.
General Response No. 5: The proposed treatability study will be focused on the treatment of

oily soil, and not groundwater and free product. The comprehensive
report which will be prepared at the conclusion of the treatability
study "will present a detailed approach concerning the collection,
separation, and disposal of groundwater and oil expected to be
generated...”, as stated on page 9 of the Draft WP.

General Comment No. 6: Provide the rationale for selection of ex-situ remediation.

General Response No 6: Ex-situ bioremediation was selected, as opposed.to in-situ
bioremediation, because of concerns regarding:

. possible mass transport limitations to microdrganisms due to the high
LNAPL content and the possible need of reducing the LNAPL content
prior to treatment by mixing with "clean soil"

. hindrance of biodegradation due to buildup of microbial metabolics,
' which is frequent for high organic soils

. lack of sufficient information on the subsurface distribution of
contamination and a detailed understanding of the hydrogeology of the
site necessary for the design of in-situ biological treatment

Specific Comments and Navy Responses

Specific Comment 1: Page 4, top paragraph, please identify these four wells.

Specific Response 1: The four wells from which grab samples ot floating product have been
collected are identified in the footnote to Table 2, page A-3, Appendix
A, of the Draft WP. The four wells are: IRO3MWO0-2, IRO3MWO0-3,
IRO2ZMW 146A, and IRO2ZMW173A.

196 #2, ma, (6:46am)
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Specific Comment 2a:

Specific Response 2a:

Specific Comment 2b:

Specific Response 2b:

196 #2, ma, (6:46am)
DTSC.COM 1072193

Page 5, Paragraph 1, please explain how the treatability study
will be performed, if you are screening for remedy.

The term "remedy screening” refers to the first tier of testing in the
three-tiered approach defined in the "Guide for Conducting
Treatability Studies Under CERCLA, Final" (EPA 1992).

Page 5, Paragraph, 3, please explain the process involved in the
remedy selection testing. What kind of tests will be done? What
is the area of concern for soil testing? And to what depth?

The proposal by ECOVA Corporation, presented as Appendix C of
the Draft WP, represents a modification of the three-tiered approach
to treatability studies in the EPA guidance. ECOVA’s proposal
includes the objectives of the first tier of testing as specified in EPA
1992 and also encompasses some of the objectives of the second tier
of testing as specified in EPA 1992. The Navy deemed this approach
to be more expedient in terms of cost and time. The second tier of
testing, remedy selection, is outlined on page 13 of ECOVA’s
proposal and entails-the establishment of Land Treatment Units
(LTUs) using approximately 35 cubic yards of soil from the saturated
and unsaturated zones. Field samples which are representative of
conditions in both the saturated and unsaturated zones will be collected
as specified in the Final WP. The specific area of concern and
sampling depths will also be indicated in the Final WP. Weekly
analytical testing will include TPH and TOC analyses, total
heterotrophic plate counts and nutrient level measurements. Moisture
and pH will be checked every 3 days, and the soil will be tilled
according to the rates determined during the remedy screening tier.
Details of the experimental protocol will be presented in the Final
WP, prior to the initiation of the treatability study. The Final WP will
be prepared after the Navy issues a contract to conduct the treatability
study.
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RESPONSES TO CRWQCB COMMENTS

Response to California Regional Water Quality Control Board (CRWQCB) comments on Draft
Treatability Study Work Plan for Treating Subsurface Petroleum Products at Site IR-3 by
Biodegradation, Naval Station Treasure Island, Hunters Point Annex, San Francisco, California, June
29, 1993.

In their August 15, 1993 letter to the Department of Toxic Substances Control, the CRWQCB offered
three general and four specific comments relative to the Draft Treatability Study Work Plan for
Treating Subsurface Petroleum Products at Site IR-3 by Biodegradation (Draft WP). The general and
specific comments and the Navy responses are as follows.

neral mments and Navy Respon

General Comment No. 1: The proposed target value of 1,000 ppm Total Petroleum
Hydrocarbons as diesel (TPHd) in soils and sediments may be
insufficient to protect water quality if soils and sediments are to be
placed where they may contact groundwater or surface water.
Using Marshak’s "Designated Level Methodology", the following
approach was used to develop a screening level for protection of
water quality goals for the contaminant TPHd. The following
assumptions were made: a. an environmental attenuation factor of
10 for silt and clay soils with less than 10 feet to groundwater, b.-
a leachability factor of 10 for organic constituents, c. an assumed
average LC50 toxicity to aquatic organisms in water of 1.85 ppm
(from Final Vegetation Management in the Coastal
Plain/Piedmont, Appendices, Volume II, U.S.D.A., Forest Service,
Management Bulletin R8-MB-23, January 1989, Table 6-15), d. a
10-fold protection factor to address the relationship between acute
and chronic toxicity data. Using the above assumptions, the
maximum concentration of TPHd that would not exceed the Total
Designated Level of TPHd for protection of the water quality goal
(no chronic toxicity) would be approximately (1.85 ppm x 0.1 x 10
x 10 =) 18.5 ppm. Thus, a minimum target value of 100 ppm
TPHd is recommended for determining the suitability of
biodegradation as a treatment technology goal. If higher levels of
hydrocarbons are proposed, additional performance criteria, such
as bioassays to demonstrate that toxicity does not occur, should be
considered.

General Response No. 1: The derivation of the health-based level of 10,000 ppm for TPH as
diesel was presented in detail in various Alternative Selection Reports
for Hunters Point Annex. Thus, the proposed target level of 1,000
ppm for TPH as diesel for this treatability study is one order of
magnitude less than the health-based level and represents a
conservative approach. An analysis demonstrating protection of
aquatic organisms at the target level of 1,000 ppm for TPH as diesel
is presented in a response to CRWQCB comments on the Draft Final
SI Parcel A Report.

196 #2, ma, (6:56am)
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General Comment No. 2: The proposed approach focusses on the detection of TPHd as the

major component of the waste oil ponds, yet verbal descriptions of
_ the wastes by Navy consultants as "sludges” suggests that long-

chain hydrocarbons that are more difficult to bioremediate may
comprise some considerable portion of the wastes. In light of this
potential difficulty, efficiency of removal should also address the
longer chain hydrocarbons by including calculations of the total
organic carbon (TOC) in the samples, before and after treatment,
in addition to the proposed measures of "average pollutant
concentration" that focus on TPHd.

General Response No. 2: Comment noted. Measurement of TOC levels of all soil samples will
be performed as indicated on Table 3, page 10, in Appendix C, of the
Draft WP. '

General Comment No. 3: It is hoped that data generated at each stage of development of the

remedial alternative will be shared among the agencies.

General Response No. 3: The Navy intends to provide the agencies with the findings of each
tier of testing in the form of interim progress reports and a final
comprehensive report.

Specific Comments and Navy Responses

Specific Comment No. |: p- A-2: Please check the entries for copper on Table 2.

Specific Response No. 1: Comment noted. The Navy has reviewed the table and acknowledges
an error in the entries for copper on Table 2. The minimum value is
47.6 ppm and the maximum value is 150 ppm.

Specific Comment No. 2: p. A-3: TPH as diesel is listed twice. Is data missing?

Specific Response No. 2: Comment noted. No data are missing. The first TPH as diesel entry
on Table 2 is intended to be a heading for the test method and the
second TPH as diesel entry is intended to be the analyte.

Specific Comment No. 3: p. 9 of ECOVA’s submittal: the proposed screening levels are
NOT ARARs. The proposed cleanup levels have not been decided
for this site. Please change the text to read "To determine if the
target goals for TPH and TOC can be achieved by
biodegradation."

Specific Response No. 3: Comment noted. ARARs will not be used to assess the success of the
treatability study. The Navy did not propose any cleanup levels in the
Draft WP. Specifically, a target level of 1,000 ppm for TPH diesel
was proposed to be used strictly as an indicator of success of the
remedy selection tier of testing.

196 #2. ma, (6:56am)
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Specific Comment No. 4:

Specific Response No. 4:

196 #2, ma, (6:56am)
CRWQCB.COM 10/21/93

p- 9 of ECOVA’s submittal: The remedy screening pan study
proposes duplicates for each of the soil samples. Why isn’t the
study done in triplicate since three values are needed to caiculate a
mean and standard deviation. If the study is run in duplicate, will
the results of both duplicates be presented and the costs presented
as a range depending on the results of each test?

Comment noted. The Navy will evaluate conducting the remedy
screening pan study in triplicate, instead of in duplicate, in future
negotiations with the subcontractor. The results of the remedy
screening pan study will be presented in the interim progress report.

14



TABLE OF ANALYTICAL RESULTS FOR SELECTED OIL SAMPLES

IN RESPONSE TO THE U.S. EPA’S
RISK REDUCTION AND ENGINEERING LABORATORY
GENERAL COMMENT NO. 3

142 72, ran, (3:42pm)
COVER 10/21/93



Report Date: 09/27/93 Analytical Results for Beclected 0il Bamples Paga

Bunters Point Annex, Californie
Date Range: 10/01/90 - 09/27/93

Btation 8ample Bample Tost . D 8LA
Bunber Number Date Method Analyte Onits Value Ind. (Qual
IROIMWIALGA 9305477 01/30/93 cLPPRET Aroclor-1016 ug/kg 6300.00
9205x477 01/30/92 cCLPPBE? Aroclor-1221% ug/kg $000.00 MD A
9205x477 01/30/93 cCLPPRB?T Aroclor-1232 ug/kg 5000.06 MDD A
9205X477 01/30/92 cCLPPRET Aroclor-1242 ug/kg 5000.00 MND A
92052477 01/30/92 cCLPPRS?T Aroclor-1240 ug/kg 20000.00 WD }
$205x477 01/30/92 cCLPPRS? Aroclor-125¢ ug/kg 30000.00 ND A
9205x477 01/30/92 cCLPPRST Aroclox-1260 ug/kg 17000.00 A
IRO2MW173A 9205x473 01/29/92 CLPCVAA Morcury ng/kg 0.10 WD J3
9205X473 01/29/93 CLPPUAA Arsenic ng/kg 0.34 ™D J3
9205X473 01/39/92 CLPFIUAA Lead ng/kg 9.90 Ja3
9205x473 01/29/92 CLPFUAA Bslenium ng/kg 0.50 WD a3
9205x673 01/29/92 CLPFUAA Thalliom ng/kg 0.36 WD J3
9305%473 01/729/82 cLPICP Aluminum ug/kg 4.50 A
$205x473 01/2%/92 cLpICP Antimony mg/kg $.30 WD
9205Xx473 01/239/92 cLPICP Barium . ng/kg 2.50
9205x4713 ‘ 01/29/92 cLrICP Beryllium ng/kg 0.18 D
92051473 01/29/92 cLPICP Cadnium »g/kg 0.5¢ W A
! 9205x473 01/729/92 cCLPICP Calcium ng/kg 17.00 »» o1
9205%473 01/29/92 CLPICP Chromium ng/kg 0.96
9205%473 01/39/92 cLeICP Cobalt =g/kg 1.60 M A
$205x473 01/29/92 cLepICP? Copper ng/kg 47.60 J23
$205%473 01/29/932 cLPICP Izon ng/kg 23.20 A
9205473 01/19/92 cCLPICP Msgnesium ng/kg 9.10
9205x473 01/29/92 CLPICP Manganese ng/kg 0.26 A
$205X473 01/29/91 cLPICP Bickel ng/kg 12.20
9205x47)3 01/39/92 cCLPICP Potassium ng/kg 177.00 »» R2
9205473 01/29/92 cLrPICP silver ng/kg 0.34- WD A
9205473 01/29/92 cLPICP Sodium ny/kg 18.00 a3
9205x473 01/29/92 cLePICP Venadium ng/kg 24.50 J2
9205x473 01/29/92 cLPICP - Binc . ng/kg 5.60 A
$205x4873 01/29/92 CLPICP Molybdenum ng/kg 0.08 MND A
9205x473 01/39/92 RPAT196 Chromium VI ug/kg 1250.00 M»D Ra
9205x473 01/239/82 cCLPVOC Chlorcmsthane ug/kg 25000.00 MND ¥
9205x%4713 01/29/92 cLpvOC Bromomstbane ug/kg 25000.00 D A
9305x4173 01/29/92 cLPvVOC Vinyl chloride ug/kg 25000.00 MD A
9205x473 01/29/92 cLpvOC Chloroethans ug/kg 25000.00 D
9305x4873 01/29/92 cLPVOC Methylene chloride ug/kg 12000.00 ND A
9205x473 01/29/92 cLyVOC Acetone ug/kg 25000.00 wD
92052473 01/29/92 cLFvOC Cagbon disulfide . ug/kg -13000.00 MWD . A
$205x473 01/29/92 cLprvOC 1,1-pichlorosthene ug/kg 12000.00 WD A
9205x473 01/29/92 cLpvVOC 1,1-Dichlorosthane ug/kg 12000.00 M0 Y
9205x47) 01/29/92 cLpvOC 1,2-pichloxocathene (total) ug/kg 12000.00 MD
9205x47)3 01/29/92 cLrvOC Chloroform ug/kg 12000.00 MND A
9205x473 01/29/92 cLpPVOC 1,2-bDichlorcethans ug/kg 12000.00 MD A
9205x473 01/29/92 cLPVOC Methyl ethyl katone ug/kg 25000.00 ¥MD A

an



Report Date: 09/27/93

station
Nunber

IR0IMW173A

9205x47)3
9305147)
9205x473
92051473
9205x473
9105x473
9205x473
92053473
92052473
9205x473
9205x473
9205x473
9205X%47)
9205x473
9205x472
9205x473
9205x473
9205x473
9205x473
9205%473
9205%473

9205X473
9205x473
$205X%4723
9205x473
92054713
9205x473
92054713
92051473
$205x473
$205x473
9305x473
9205x473
9205x473
9205%473
9205%473
92052473
9205x473
$205x473
9205x473
9205x473
9105%473
9205x47)
9205%473
92052473
9205x473
9205x473
9205x473
9205x473
$205x473
9205x473

01/29/92
01/29/93
01/29/92
01/29/92
01/29/92
01/29/92
01/2%/92
01/239/92
01/29/92
01/29/92
01/2%/92
01/29/92
01/29/93
01/29/93
01/29/92
01/39/%1
01/29/92
01/29/93
01/29/92
01/29/92
01/29/92

01/39/92
01/29/92
01/29/92
01/29/92
01/29/92
01/29/92
01/29/92
01/3%/92
01/29/92

- 01/29/92

01/29/92
01/29/92
01/29/92
01/39/92
01/29/92
01/39/92
01/29/92
01/29/92
01/39/92
01/729/92
01/29/92
01/29/92
01/29/92
01/29/92
01/29/92
01/29/92
01/39/92
01/29/92
01/32%/92
01/29/92

cLpvoc
cLevoc
cLevoc

‘cLevoc

CLPVOC
cLepvoc
cLpvoc
CcLPVOC
cLPvOC
cLpvoc
cLPVOC
cLPvVOC
cLpvoe
cLrvoc
CLPVOC
cLPYVOC

cLesoc
cLesoc
cLpgoc
cresoc
cLpsoc
cLesoc
cLrsoc
cLrgoc
cLrsoc
cLpsocC
cLP8OC
cLrsoc
cLesoc
cLpsoC
cLesoc
cLesoc
cLPsoC
cLrsoc
cLreoc
cLpsoc
cLpsoC
crrsoc
cLrsoc
cLrsoc
cLrsoc
cLrsoc
cLpsoc
cLrsoc
cLesoc
CcLP8oC

Analytical Results for Selected 0il Bamples

Buntors Point Annex, Califormia
Dats Range: 10/01/90 - 09/27/93

1,1,1-Trichlorcetbane
Carbon tetrachloride
Vinyl acetate
Bromodichloromethane
1,2-pichloropropane
cis-1,3-Dichloropropane
Trichlorosthene
Pibromochloromethane
1,1,2-Trichlorcsthane
Penczene
trans-1,3-Dichloropropene
Bromoform

Mathyl isobutyl ketone
3-Bexanone
Tetrachlorocaethene
Toluene
1,1,2,2-Tetrachlorosthane
Chlorcbentens

Xthyl benzena

Btyrene

Xylenss

Phenol .
Bis{2-chloroethyl)ether
2-Chlorophenocl
1,3-Dichlorobentens
1,4-Dichlorcbensgens
Benzyl alcobol
1,2-pichloxcbenszens
2-Methylphenol
Bis{2-chloroisopropyl)ether
4-Methylphenol
n-Nitrosodipropylamine
Hexachloroethane
Nitrobenzene

Isophorxone

2-Nitrophenol
3,4-Dimethylphencl
Benzoic acid
Bis{2-chloroethoxy)methane
3,4-Dichloxrophenpol
1,3,4-Trichlorobenzene
Naphthalens
4-Chlorocaniline
Bexachlorabutadiene
4-Chloro-3-nethylphenocl
2-Methylnaphthalene
Bsxachlorooyclopentadiena
2,4,6-Trichlorophencl
2,4,5-Trichlorophenocl
3-Chloronaphthalene
2-Nitroaniline

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/xg
ug/kg
ug/kg
ug /xg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/’kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

12000.00
12000.00
25000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
25000.00
25000.00
12000.00
12000.00
112000.00
12000.00

4900.00
12000.00

3000.00

160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
160000.00
800000.00
160000.00
160000.00
160000.00
550000.00
160000.00
160000.00
. 160000, 00
2600000.00
160000.00
160000.00
800600.00
160000.00
800000.00
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Report Date: .

Btatfon
Bumberx

IRO2NWN173A

9205x473
9205x473
9305x473
8205x473
9205x473
92051473
9205%x473
$205x473
$205x473
9205x473
9205x473
9205x473
9305x473
9205x473
$305x473
$205x473
$305x473
$205x473
9205x472
9205x473
$205x473
9205x473
9205x473
9205x473
92052473
9205473
9205x473
9205x473
92052473
9205x473
9205x473
9205%473
$205x473
9205x473
9205x473

9205x473
9205x473
$205x473
9205X473
$205x473
9205x4173
9205x473

9205x473
$205x473

9205x473
9205x473

01/29/92
01/29/92
01/39/92
01/29/%92
01/39/91
01/29/92
01/29/92
01/29/92
01/29/92
01/39/92
01/29/92
01/29/92
01/29/92
01/29/932
01/39/92
01/29/92
01/29/92
01/39/92
01/29/92
01/29/92
01/28/92
01/29/93
01/29/92
61/29/92
01/29/92
01/29/92
01/29/92
01/29/92
01/29/92
01/29/%3
01/729/92
01/29/92
01/29/92
01/29/93
01/29/92

01/329/93
01729/92
01/39/92
01/29/92
01/29/92
01/29/92
01/29/92

01729/92
01/29/92

01/29/92
01/29/92

Analytical Rssults for _.lected Cil Samples

CcLP8OC
cLpeoc
cLpsoc
cLPSOC
cLPsoC
CLPBOC
CLPSOC
cLpsoOC
cLpsocC
CLPBOC
CLPBOC
cLpaoc
CLPSOC
CLP8SOC
CLPBOC
CLPBOC
CLPSOC
CLPBOC
CLPSOC
CLPSOC
cLrsoc
CLprsSOC
CLPSOC
cLpaoc
CLPBOC
CLP8OC
cLrgoc
CLr8OC
CLPBSOC
cLpsoc
CLPSOC
cLr8oC
cLrgOC
cLrsoOC
CLPSOC

CLPPRBT
CLPPRS?
CLPPEST
CLPPRSET
CLPPREST
CLPPREY
CLPPBST

LUFTD
LOPTD

LOPT0
Lorre

Hunters Point Anpex, Califormia
Date Range: 10/01/90 - 09/27/93

Dimsthyl phthalate
Acenaphthylene
2.6-Dinitrotoluene
3-NMitroaniline
Acenaphthene
3,4-pinicrophencl
4-Mitxophenol
Dibenzofuran
2,4-Dinftrotoluene
Diethyl phthalate
4-Chlorophenyl phenylether
Fluorsne

4-Nitroanilins
3-Methyl-4,6-dinitrophenol
n-Nitrosodiphenylanine
4-Bronophenylphenylethex
Hexachlorobengene
Pentachloxrophencl
Phenenthrene

Anthracene :
Di-n-butylpbhthalate
Fluoranthene

Pyrens
Butylbenzylphthalate
3,3/-pichlorobenzidine
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b) fluoranthene
Banto{k)fluoranthene
Benso{s)pyrene
Indenoc{1,2,3-cd)pyrens
Dibenszo{a,b)anthracens
Benzo(g.h,i)perylene

Axooclor-1016
Arcoclor-1231
Arxcclor-1232
Azoclor-1243
Aroclor-1248
Aroclor-1354
Aroclor-1260

TPH-Diesel
TPR-Extraatabls Onknown Bydrocarbon

TPH-Gascline
TPH-Purgeable Unknown Bydrocarbon

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg -

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ng/kg
ng/kg

ng/kg
ng/kg

Value

160000.00
160000.00
160000.00
200000.00
93000.00
£00000.00
£00000.00
47000.00
160000.00
160000. 00
160000.00
200000.00
000000.00
800000.00
160000.00
160000.00
160000.00
800000.00
480000.00
49000.00
160000.00
37000.00
110000.90
160000.00
320000.00
160000.00
70000.00
160000.00
160000.00
160000.00
160000.00
160000.09
160000.00
160000.00
160000.00

4200.00
$000.00
§000.00
$000.00
10000.00
10000.00
9100.00

100000.00
550000.00

2500.00
2500.00

-
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Report Date:r .

Station
Nunber

IR0OIMNO-2

TRO3INWO-3

:37/93

9204Xx458
9204x458
9204x458
9204x458
9204x458
9204x458
9204x458

90437049

90437049
50433049
90433049
904375049

90433049
90433049
90435049
80433049
90433049
980433049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
80433049
90433049
90433049
90433049
90433049

80433049

90433049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
90435049

01734/92
01/34/92
01/24/92
01/34/92
01/24/92
01/24/92
01/24/92

10/26/90

10/36/90
10/26/90
10/26/90
10/26/9¢

10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/%0
10/26/%¢0
107236/90
10/26/%0
10726/90
10736/90
10/26/90
10/26/90
10/26/90
10/36/90
10/26/90
10/26/90

10/26/90

10/36/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/9¢0
10/26/90
10/36/%0
10/26/90
10/26/90

Analytical Results for ocelected 0i]1 Bamples

Test
Metbod

CLPPRST
CLPPRS?
CLPPRE?
CLRPPRST
CLPPRES?
CLPPEST
CLPPEST

CLPCVAA

CLPRUAL
CLPFUAR
CLPFUAR
CLPPUAR

CLPICP
cLrICP
cLrICP
cLPICP
cLrpICP
cLPICP
cLrice
cLeICP
cLPICP
CLPICP
cLPICP
cLPICP
CLPICP
CLPICP
CLPICP
cLPICP
cLryICP
CLPICP
CLPICP

BPA7196

CLPVOC
cLpvOC
CLPVOC
cLPvoC
CLPVOC
cLpvoc
cLrvoc
CLPVOC
cCLPVOC
CLPVOC
CLPVOC
CcLPVOC
cLPVOC

Bunters Point Annex, California
Date Range: 10/01/90 ~ 09/27/93

Axoclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-12154
Aroclor-1160

Mexcury

Arsenic
Lead
Selenium
2halliun

Aluminum
Astinony
Barium
Beryllium
Cadeium
Cslcium
Chromium
Cobalt
Copper
Ixon
Nagnesium
Manganese
Miokel
Rotassium
Silver
sodium
Vanadium
2inc
Molybdenum

Chromium VI

Chlorametbane
Bromomethane

Vinyl chlorids
Chlorosthane
Metbylens chloride
Acstone

Carbon 4disultide
1,1-Dichlorcethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichlorosthane
Methyl ethyl katone

Unita

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg /kg

mg/kg
mg/kg
ng/kg
ng/kg

mg /kg
ng/kg
eg/kg
mg/kg

®g/kg.

ng/kg
wg/kg
mg/kg
»g/kg
=g /kg
xg/kg
ng/kg
xg/Xxg
=g /kg
og/kg
ng/kg
ng/kg
vg/kg
ng/kg

ug/kg

ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/1
ug/1
ug/l

ug/1

Valua

6400.00
5000.00
5000.00
5000.00
10000.00
10000.00
$600.00

0.05

1.00
359.00
1.10
1.00

21.00
10.00
7.70
0.40
1.00
133.00
7.30
3.20
150.00
83.70
440.00
0.79
17.40
119.00
2.00
3500.00
44.70
26.20
2.00

50.00

§3000.00
6§3000.00
$3000.00
§3000.00
63000.00
125000. 00
-63000. 00
€2000.00
$3000.00
§3000.00
$3000.00
$3000.00
125000. 00

Ind.
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J
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J*

J'
J*
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Je
Je
J.
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g

J*
J*
a.
I
J*
J*
J¢
J*
Je
Je
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Report Date: 03/27/93

Btation
Fumber

IR0IMWO-3

- -

90433049
90433049
90437049
90433049
90433049
30435049
0433049
80433049
90433049
90433049
90433049
90435049
90433049
90435049
90433049
90437049
90433049
90430049
90433049
90437049
90430049

90433049
90433049
90437049
904833049
90433049
90433049
90437049
90437049
90433049
$043J049
90433049
90433049
90437049
90437049
90433049
90433049
90433049
90435049
90435049
90437049
90433048
90433049
90435049
90433049
90433049
90433049
90433049
90433049
90433049
90433049

10/26/90
10/26/90
10/36/90
10/26/9¢0
10/26/9¢0
10/26/90
10/26/90
10/26/90
10/26/50
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/36/90
10/26/90
10/26/%0
10/26/90
10/26/90

10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/%0
10/26/50
10/26/90
10/26/90
10/26/%0
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/%0
10/26/9%0
10/26/%0
10/26/90
10/26/%0
10/26/%0
10/26/%0
10/26/9%0
10/26/90

cLevoc
cLPVOC
cLpvoc
crrvoc
cLpvoc
cLevoc
cLevoc
cLPVOC
cLevoc

CLPBOC
cLP8OC
cLP8oOC
cLpsoC
cLrsoc
cLpsOC
CLP8OC
cLpsoc
CLP8OC
CLP8OC
cLPsOC
CLPB8OC
cLrgoc
cLpsocC
CLP8OC

cLpgoc

CLPBOC
cLpsoc
CLPSOC
CLPBOC
CLPSOC
cLeaoc
cLPBOC
cLrsoc
cLysoc
cLrsoc
cLpsoC
CLPBOC
cLPSOC
CLPSOC

Analytical Results for Belactad 0i) Barples

Hunters Point Annex, California
pate Range: 10/01/90 - 0%/27/93

1,1,1-Tricblorocetbane
Carbon tetrachloride
¥inyl scetate
Sromodichloromethane
1,2-Dichloropropans
cis-1,3-Dichloropropene
frichlorostbene
pibromochlorometbans
1,1,2-Trichlorosthans
Bangzens
trans-1,3-Dichloropropene
Promoform

Methyl isocbutyl ketone
2-Hexanone
Tatrachlorosthene
Tolusne
1,1,2,2-Tetrachloroethane
Chlorcbsnzene

Rthyl bentens

Btyrene

Xylenes

fhenol
Bis(2-chlorcethyl)ether
3-Chlorophencl
1,3-Dichlorcbensens
1,4-Dichlorcbenszane
Benzyl alcohol
1,2-Dichlorxobensene
2-Methylphenol
Bis{2-chloroisopropyl)ether
4-Methylphenol
n-Nitrosodipropylamine
Bexachloroethane
Nitrobengene

Isophorone

3-Nitrophenol
3,4-Dimethylphenocl
Benzolic acid
Bis{2-chlozoethoxy)mathane
23,4-pichlorophencl
1,3,4-Trichlorobenzene
Maphthalene
4-Chlorcaniline
Hexachlorobutadiene
4-Chloro-3-msthylphencl
2-Methylnaphthalense
Hexachlorocyclopsntadiene
2,4,6-Trichlorophsnol
2.4,5-Trichloropbenol
2-Chloronaphthalens
2-Nitroaniline

Onite Value
ug/l 63000.00
ug/l €3000.00
ug/l 125000.00
ug/1 €3000.00
ug/l1 $3000.00
ug/1 €3000.00
ug/1 €3000.00
ug/l 63000.00
ug/1 €3000.00
ug/1 63000.00
ug/l 63000.00
ug/1 €3000.00
ug/1 135000.00
ug/l 125000.00
ug/l 63000.00
ug/1 €3000.00
ug/l €3000.00
ug/l 170000.00
ug/l 63000.00
ug/l §3000.00
ug/l €5000.00
ug/1 400000.00
ug/1 400000.00
ug/1 400000.00
ug/1 400000.00
aug/1 400000.00
ug/1 400000.00
ug/1 400000.00
ug/1 400000.00
ug/1 400000.00
ug/l1 400000.00
ug/1 400000.00
ug/1 400000.00
ug/1 400000.00
ug/1 400000.00
ag/l £00000.00
ug/l’ 400000.00
ug/1 2000000.00
ug/l 400000.00
ug/l 400000.00
ug/1 400000.00
ug/t 490000.00
ug/l 400000.00
ug/1 400000.00
ug/l1 400000.00
ug/1 1300000.00
ug/l 400000,00
ug/l 400000.00
ug/1 2000000.00
ug/l 400000.00
ug/l 2000000.00

BE HEBEE5E55EE5555586585

55555 5855 BBS5SE55EEEEE5EE68E55S

ALA
Qual

R16

R16
R16

neé
né
Rr16
R16
Rié
R16
R16

Rié
nié
R16
R16
R6JS

Rié
R6J5
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Report Date: 09/27/93

IR0OIMWO-3

90433049
90433049
90433049
90433049
90433049
90437049
90435049
90435049
90433049
90435049
90433049
90433049
90433049
90433049
90433049
90433049
90433049
90437049
90433048
90433048
0433049
90433049
90435049
950433049
90433049
90433049
80433049
90433049
90433049
§0433048
90433049
80433049
90433049
90433049
80433049

90435049
90433049
90437049
90433049
90433049
80435049
80433049
90433049
90433049
50433049
90433049
90433049
90435049
$0433049
$043J049
90433049

10/36/%0
10/26/90
10/36/90
10/26/90
10/26/90
10/26/90
10/26/%0
10/26/90
10/26/90
10/26/90
10/26/%0
10/28/%0
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/28/%0
10/26/90
10/26/90
10/26/9%0
10/2§/90
10/28/90
10/26/90
10/26/9%0
10/26/90
10/26/90
10/264/3%0
10/26/%0
10/36/90
10/26/90
10/26/90
10/26/9%0

10/26/90
10/26/90
10/26/90
10/36/90
10/26/90
10/26/90
10/26/9%0
10/26/90
10/26/90
10/26/%0
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/%0

Analytical Reaults for velsctsd 0il Bamples

Test
Method

cLpgsoc
cLpsoc
CLPSOC
cLrsoc
cLpsoc
CLP8OC
cLpsoc
cLPsoC
cLpsoc
cLPSOC
cLpsoc
cLPSOC
cLp80C
cLpsoC
CLPBOC
cLpgoc
cLesoc
cLESOC
cLesoc
CLPBOC
cLpsoC
cLesoc
cLesoc
cLP8cC
cLpgoc
cLrgoc
cLrgoc
cLpsoc
cLegoC
cLpsocc
cLPgOC
cLpgoc
CLPBOC
cLpsocC
CLPSOC

CLPPEBT
CLPPRBY
CLPPEST
CLPPRAT
CLPPRST
CLPPRST
CLPPRIT
CLPPRST
CLPPEBY
CLPPRST
CLPPRST
CLIPEST
CLPPRST
CLPPRE?
CLPPRST
CLPPRSY

Hupters Point Annex, California
Date Range: 10/01/90 - 09/27/93

Dimethyl phthalate
Acenaphthylene
3,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
3,4-Dinitropbenocl
4-Nitrophenol
Dibensofuran
2,4-Dinitrotoluens
Diethyl phthalate
4-Chlorophenyl phenylether
Fluorene

4-Nitroaniline
2-Methyl-4,6-dinitrophencl
n-Nitrosodiphenylamine
4-Bromophenylphenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrane

Anthracsne
Di-n-butylphthalate
¥luoranthene

Pyrens
putylbenzylphtbhalate
3,3’-Dichlorcbenzidine
Benzo{a)anthracens
Chrysens
Bis(2-sthylhexyl )phthalate
Di-n-octylphthalate
Benxo (b} fluoranthene
Benzo{k)fluoranthene
Benzo{a)pyrene
Indepo{l,3,3-cd)pyrene
Dibenso(a,b)anthracene
Benzo(g.h,{)perylens

alpha-BHC

beta-BRC

delta-BHC
gamna-BEC
Beptachlor

Aldrin

Beptachlor spoxide
Endosulfan I
Dieldxin

‘a" -DDI

Bndrin

Badosulfan II
4,4’-D0D
Bodosulfan sulfate
4,4'-DD7
Mathoxychlor

Units

ug/l
wg/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l1
ug/1
ag/}1
ug/l
ug/1
ug/l
ug/l
ug/l
ug/1
ug/1
ug/l
ug/l
ug/1
ug/l
ug/l
ug/1
ug/1
ug/l
ug/l
ug/1
ug/l
ug/l
ug/1
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/1
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1l
ug/l
ug/l

400000.00
400000.00
400000.00
2000000.00
400000.00
2000000.00
2000000.00
400000.00
400000.00
400000.00
400000.00
400000.00
2000000.00
2000000.00
400000.00
400000.00
4060000.00
2000000.00
330000.00
400000.00
400000.00
400000.00
400000.00
400000.00
600000.00
400000.00
400000.00
400000.00
400000.00
400000.00
400000.00
400000.00
400000.00
400000.00
400000.00
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R6JI
R6J3
R6J3
R6J3
R6JI
REJI
R6J3
R6J3
R633
R61I
2673
2673
R6J3
R6J3
REJI
REN
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Report Date:

gStation
Sumber

09,41/93

90433049
90433043
90433049
90433049
90433049
90433049
90433049
90435049
90437049
90433049
90433049

20433049
90433049

90433049

9204x459
9204x459
9204x459
9204x459
9204x459
9204x459
9204x459
$204x459
9204x459
9204x459
9204x459
9204x459
9204x459
9204x459
92042459
9204X459
9204x459
9204x459
9204X459
9204x459
9204x458
9204x459
9204x459
9204x45%
9204x459
9204x458
9204x455
9204x459
9204x459
9204x459
9204x459
8204x459
9204x459%

10/26/90
10/26/%0
10/26/990
10/26/90
10/36/90
10/726/90
10/26/90
10/26/90
10/26/90
10/26/90
10/26/90

10/26/90
10/216/90

10/26/3%0

01/34/92
01/24/92
01/734/92
01/324/92
01/24/92
01724/92
01/24/92
01s24/92
01/24/91
01/734/92
01/724/92
01/724/92
01/24/92
01/24/91
01/24/92
01/24/92
01/24/92
01/34/92
01/24/92
01/24/92
01/724/92
01/24/92
01/24/93
01/24/92
01/24/92
01/24/92
01724/92
01/34/92
01/24/92
01/724/92
01/24/92
01/34/92
01/24/92

Analytical Results for . _ected 0i] Bamples
Buntors Point Amnex, California
Date Range: 10/01/90 - 09/27/93

CLPPRST
CLPPRST
CLPPES?T
CLPPEST
CLPPRST
CLPPRST
CLPPRST
CLPPRAT
CLPPEST
CLPPERST
CLPPEST

LUFTD

LUBTG

BPA9070

CcLPVOC
CLPVOC
CLPvVOC
CLPVOC
CLPVOC
CLPVOC
CLPVOC
CLPVOC
cLPVOC
cLpvoC
CLpvVOC
CLPVOC
cLPVOC
CLPVOC
CcLPVOC
CLPVCC
CLPVOC
CLPVOC
CLPVOC
CLPVOC
CLPVOC
CLPVOC
CLPVOC
cLPVOC
CcLPvOC
CLPVOC
cLPVaC
cLpvOC
cLpvoc
cLpvOC
cLPVOC
cLevoC
CLPVOC

Bodrin ketone
alpha-Chlordane
gamma-Chlordane
Toxaphens
Aroclox-1016
Aroclor-1221
Aroolorx-1232
Aroolox-1242
Axoclor-1248
Axoclor-125¢
Aroclor-1260

TPH-Diasel
TPH-Gasoline

Total 0{l & Gresse

Chloromethane
Bromomsthans

Vinyl chloride
Chlorcetbane

Methylene chloride
Acstone

Carbon dAisulfide
1,1-Dichloroethens
1,1-pichlorcethans
1,2-Diochlorosthene (total)
Chloroform .
1,2-pichlorocetbane
Methyl ethyl kestone
1,1,1-Trichloroetbane
Carbon tetrachloride
Vinyl acetatse
Bromodichloromethans
1,2-Dichloropropane
cie-1,3-Dichloropropens
Trichloroethene
Dibromochloromethane
1,1,2-Trichlorosthane
Benzene
trans-1,3-bichloropropens
Brosoform

Methyl isobutyl ketone
2-Hexanone
Tetrachloroethene
Toluens
1,1,2,2-Tetrachlorosthans
Chlorobengens

Bthyl benssne

Styrene

Unitse

———-

ug/l
ug/l
ug/1
ug/1
ug/1
ug/l
ug/1
ug/1
ug/l
ug/1
ug/l

mg/kg
mg/1

mg/l

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
upg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/xg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1500.00
540000.00
15000.00

868.00

25000.00
25000.00
25000.00
25000.00
12000.00
25000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
35000.00
12000.00
12000.00
35000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
12000.00
25000.00
25000,00
12000.00
12000.00
12000.00
60000.00

7700.00
12000.00

SEEEG6656E8S

HLA
Qual

R6J3
R6J3
R6J3
R6J3
R6J3
R6JI
R6J3
R6J3
R6JI
R6J3
R6J3

R6
R6J5

R6

BRI E RN RN RN N e RN R NS Y RN



Report Date: 05/27/93

gtation
Number

92042459

9204X459
9204X%459
9204x459
9204X459
9204x459
9204x459
9204x459

9205x481

9205x482
9205x482
9205x482
9205x482

9205x482
9205x482
9205x482
$205x482
9205x482
9205x4862
92051482
$205x482
9205x482
9205x482
9205x482
$305x4812
9305x482
9205x482
9205x482
§205x482
$205x482
9305x4082
9205x482

9205x462

9305x4862
$2305x462
9305x482
$2305x482
$205x482
9305x482
9205482
9305x4012
9205x402
9205x482
9205x482
8205x482

01/24/92

01/24/92
01/24/92
01/24/92
01/24/92
01/24/92
01/24/92
01/24/92

01/31/92

01/31/93
01731/92
01/31/92
01/31/92

01/31/92
01/31/%2
01/31/92
01/31/93
01/31/93
01/31/92
01/31/%2
01/31/92
01/31/92
01/31/92
01/31/93
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/93
01/31/92

01/31/92

01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/93
01/31/92
01/31/92
01/31/92
01/31/92
01/31/93
01/31/92

Analytical Results for Helected Oil Bamples

Test
Mathod

CLPVOC

CLPPROT
CLPPRE?
CLPPRS?
CLPPRS?
CLPPRS?
CLPPRBT
CLPPRBT

CLPCVAA

CLPFUORA
CLPFUAA
CLPFURA
CLPRUAA

CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
cLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP
CLPICP

EPAT196

cLpsoc
CLPBOC
CLPSOC
CLPBOC
CLPBOC
CLPSOC
cLpsoc
CLPSOC
CLPBOC
CLPSOC
cLesoc
cLrsoc

HBunters Point Annex, Californias
Date Range: 10/01/%0 -~ 09/27/93

Xylenes

Aroclor-1016
Aroclor-1131
Aroclor-1232
Aroclor-12432
Aroclor-1248
Aroclor-1254
Aroclor-1260

Mercury

Arsenic
Lead
Selenium
Thallium

Aluminum
Antimony
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobait
Copper
Iron
Magnesiun
Manganese
Nickel
Potassium
Bilver
Sodium
Vanadium
Zinc
Molybdenum

Chromium VI

Phenol
Bis(3-chlorosthyl)ether
3-Chlorophenol
1,3-Dichlorobensene
1,4-Dichlorcbensene
Benzyl slcobol .
1,3-Dichlorobenzene
3-Methylphenol
Bis{2-chloroisopropyl)ather
4-Methylphenol
a-Mitrosodipropylamine
Hexachlorcsthane

Units

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ng/kg

ng/kg
mg/kg
mg/kg
mg/kg

ng/kg
ng/kg
ng/kg
mg/kg
wg/kg
ng/kg
g /kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
Bg/kg
nBg/kg
ng/kg
ng/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ag/kg

36000.

5900.
5000.
5000.
5000.
20000.
30000.
17000.

0

0.
28.10
0.

6.
5.
3.
0.
0.
106.
1.
1.
49.
33.
33s.
0.
5.
177.
0.
23860.
13.
7.
0.

250.

$9000.
99000.
$5000.
$%000.
40000.
99000,
$9000.
99000.
99000.
99000.
99000.
99000.

(111}

00
oo
00
00
00
00

00 -

.10

34

50
36

40
30
00
10
56
0aQ
00
(14
H1]
40
0o
55
80
0o
k2
0o
00
40
L1

00
00
00
00
oo
00
00
00
00
00
[ ]}
00
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Report Dates 05,47/93

Station
Mumber

IR03INWO-3

9205x4882
9305x482
9205x482
91051462
9205x482
9205x482
$205x4082
9205x4082
9205x402
9205x402
9205x482
9205x482
9205x482
9205x482
9205x482
9205x4862
92052482
9205x482
9205x482
9205x482
9205x462
9205x482
9205x482
$205x482
$205x482
9205x4812
9205x482
$205x402
$205x482
9205x482
9205x4812
9205x482
9205x482
9205x482
$305x4082
9205x482
9205x482
9205x482
$205x4862
$205x482
9205x482
9205x482
9205x482
9205x402
8205x482
$205x482
9205x482
9205x482
9205x482
9205x482
9205x482
9205x482

01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/%92
01/31/93
01/31/92
01/31/92
01/31/92
01/731/92
01/31/92
01/31/93
01/31/92
01/31/92
01/31/92
01/31/92
01731/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/%1
01/31/92
01/31/92
01/31/92
01/31/%2
01/31/92
01/31/91
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/%
01/31/92
01/31/932
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/92
01/31/93
01/31/92
01/31/92

Test
Method

CLPBOC
CLPBOC
cLpsoC
cLpBOC
cLesoc
cLP30C
cLPSOC
CLPBOC
cLpsoc
CLPBOC
CLPBOC
CLPBOC
CLPSOC
CLPSOC
cLPBoC
CLPSOC
CLPSOC
CLPBOC
CLPSOC
CLP8OC
cLPgoC
cLp8oc
cLPE0C
cLPsoC
cLPgOC
cLpsoc
CLPSOC
cLrsoc
cLpsocC
cLpsoC
CLPSOC
cLPaOC
CLPSOC
cLpsOC
cLpsoc
cLpaoc
cLpsoc
cLpsoc
cLPsOC
cLpgoc
CLPHOC
CLPBOC
CLPSOC
CLPBOC
cLpsoC
cLPB0C
CLPSOC
cLpsoC
CLPBOC
cLPBOC
CLPBOC
CLPBOC

Analytical Results for bosected 0l1 Samples
Bunters Polnt Annex, Callifornis
Duta Range: 10/01/90 - 09/27/93

Nitrobsnzene

Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
Pie(2-chlorosthoxy)methane
3.4-Dichlorophencl
1,3,4-Trichlorobenzens
Naphthalene
4-Chloroaniline
Hexachlorobutadisne
4-Chloro-3-methylphenol
3-Methylnaphthalene
Bexachlorocyclopentadiene
3,4,6-Trichlorophencl
2,4,5-Trichlozophencl
2-Chloronaphthalene
2-Nitrosniline

Dimethyl phthalate
Acenapbthylens
2,6-pinitrotoluene
3-mitroaniline
Acenaphthens
2,4-Dinitrophencl
4-Nitxophenol
Dibenszofuren
2,4-pinitrotcluene
DPlethyl phthalate
4-Chlorophenyl phenylaether
fluorsene

4-Nitrosniline
2-Methyl-4¢,6-dinitrophencl
n-Nitroscdipbenylamine
4-Bromophenylphenylether
Bexachlorcbsnsens
Pentachlorophensl
Pbenanthrens

Anthracens
Di~n-butylphthalate
Fluocranthene

Pyxene
Butylbenxzylphthalate
3,3'-Dichlorokansidine
Beunzo(a)anthracens
Cbrysens

Ble (2-ethylhexyliphthalate
Di-n-octylpbtbalate
Benzo(b)fluoranthene
Beunszo(k)fluozanthene
Benxo(a)pyrens
Indenoc(l,2,3-cd)pyrens
Dibenzo{a,h)anthracens

Units

ug/kg
ug’/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug’/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/xg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

o

$9000.00
$9000.00
£9000.00
£29000.00
480000.00
$9000.00
$9000.00
93%000.00
230000.00
99000.00
99000.00
99000.00
580000.00
$9000.00
99000.00
480000.00
99000.00
480000.00
95000.00
99000.00
99000.00
480000.00
99000.00
460000.00
480000.00
$%000.00
99000.00
$5000.00
99000.00
72000.00
480000.00
480000.00
959000.00
$9000.00
95000.00
480000.00
160000.00
99000.00
99000.00
95%000.00
33000.00
99000.00
200000.00
99000.00
17000.00
99000.00
99000.00
99000.00
99000.00
99000.00
$9000.00
99000.00

8
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Report Data: 09/4//93

Btation
Number

9205x482

9205x482
9205x482

95205x482
$205x482

01/31/92

61/31/92
01/31/92

01/31/92
01/31/92

Test
Method

CLPp8OC

LUFTD
LOFTD

LUFTG
LUPTQ

Analytical Results for Seiected 0i] Samples

Runters Point Annex, California
Date Range: 10/01/90 - 09/27/83

Benzo(g.h,i)perylens

TPH-Diesel
TEH-Extractable Unknown Hydrocarbon

TFH-Gasoline
TPH-Purgeable Unknown BHydrocarbon

Value

95000.00

480000.00
100000.00

3500.00
3500.00

Ind,
ND

ND

HLA
Qual
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