
N00236.001987

_ ALAMEDA POINT
_'_ _ UNITEDSTATESENVIRONMENTALPROTECTIONAGENCY sszc NO.5090.3
€;__1/1_V"_IIIV/"/_ REGIONIX
%_ql=_.o_ 75 Hawthorne Street

'_%tp_o_°_" San Francisco, CA 94105
SFD 8-3

August 21, 2002

Glenna Clark
BRAC Operations, Code 06CA.GC/0718
Department of the Navy, Southwest Division
Naval FacilitiesEngineering Comr_mnd
1230 Columbia Street, Suite 1100
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R£i: Draft Final Work Plan Chemical Oxidation Pilot Testing for Removal Actions at
Installation Restoration Sites 9, 11121,and 16, Alameda Point

Dear Ms. Clark:

EPA has reviewed the above referenced document, prepared by IT Corporation, and submitted by
the;Navy on June 7, 2002. EPA's conu'actor, TechLaw Inc, assisted EPA in perfbnning the
review of the document and provides the enclosed comments. EPA has some significant
concerns with regard to the implementation of the proposed chemical oxidation pilot testing.

EPA believes the Work Plan is criticallydeficient because it does not contain any description of
the;specific oxidation system that willbe used at the four sites that are planned for the pilot
studies. No results from the laboratory bench tests conducted by the IT/Shaw Group in their
Tennessee laboratories are cited in this Work Plan. Furthermore, because of the recogi_ed
hazards of working with hydrogen peroxide and the potentiaUyexplosive conditions when
hydrogen peroxide and catalytic agents are combined, the absence of specific information on the
oxJdationsystem in this Work Plan prevents any evaluation of the potential success of the pilot
studies, and opens the possibility that a dangerous fieldcondition willbe generated. The Work
Plan does not include a venting system or other system to accommodate off-gases (steam,
oxygen, carbon dioxide, and products of reaction) and relievepressure and build up of organics
under pavement. The build up of off-gases can present a hazard to workers and building tenants
and contribute to explosions and fire. Pdso, the design of the pilot test does not appear to take
into account the hazards of the chemicalsand the potential for vigorous uncontrolled reactions in
the subsurface.



We believe that further discussionsbetween the Navy, the Navy contractor, the vendor and the
regulatory agencies should occur piJor to initiationof field work. Please call me at (415) 972-
3029 so that we can arrange a meeting or conferencecall to address our concerns.

'Sincerely,

Anna-Marie Cook

Remedial Project Manager

enclosure

cc: Michael McClelland, SWDiv
Andrew Dick, SWDiv
Marcia Liao, DTSC
Judy Huang, RWQCB
Elizabeth Johnson, City of Alameda
Lea Loizos, Arc Ecology
Karla Brasaemle, TechLaw Inc.



Review of the Draft Final Work Plan
Chemical Oxidation Pilot Testing for Removal Actions at

Installation Restoration Sites 9, 11/21, and 16
Alameda Point

GENERAL COMMENTS

1. This Work Plan is crkicallydeficient because it contains no description of the specific
oxidation system that willbe used at the four sites that are planned for the pilot studies.
No results from the laboratory bench tests conducted by the IT/Shaw Group in their
Tennessee laboratories are cited in this Work Plan, and it is stated the results will be
reported separately (page 5--2). The Work Plan also states that the vendor that will
conduct the pilot study has not been selected but the work of the vendor willbe directed
by the Navy's contractor (page 6-10). If a vendor's proprietary mixture of reagents and
injection system willbe employe,=lin the pilot tests, it is then unclear how the bench scale
test results willbe relevant to the actual design and implementation of the pilot test.
Furthermore, because of the.,recognized hazards of working with hydrogen peroxide and
the potentially explosive condition,;when hydrogen peroxide and catalytic agents are
confined, the absence of specifi,=_iufoinmtlottotcthe oxidation system in tiffs_VorkPlan
prevents any evaluatk)nof the potential success of the pilot studies, and opens the
possibility that a dangerous field condition willbe generated. Please provide information
from the bench scale tests, provide details of the vendor's proposed mixture, and discuss
whether the bench scale test:is relevant. Also, please evaluate the potential that
dangerous conditions may be generated.

2. The Work Plan presents groundwater data from previous investigations, but does not
discuss vadose zone contan:dnation. It is not clear whether shallow soil contamination

exists at any of the sites or if any s_maplingof shallow soil was conducted during previous
investigations. Since gasoline range organics in the upper soil were associated with
pavement heaving, snmUexplosions, and fire at a site where hydrogen peroxide and
ferrous sulfate where injected into groundwater at 9-13 feet bgs (Technology Status
Review, In Situ Oxidation, EnvirormaentalSecurity Technology CertificationProgram,
November 1999), it is important to adequately characterize the upper soil zone. The
presence of contaminants in the upper soil horizon should be taken into account during
the pilot test design. Please re_;e the Work Plan to clarify whether the upper soil
horizon has been characterized at Sites 9 11/21, and 16 and present any available data.

3. The Work Plan does not include a venting system or other system to accommodate off-
gases (steam, oxygen,_carbon dioxide, and products of reaction) and relieve pressure and
build up of organics under pavement. The build up of off-gases can present a hazard to
workers and building tenants and contribute to explosions and fire. Also, the design of
the pilot test does not appear to 'takeinto account the hazards of the chemicals and the



potential for vigorous uncontrolled reactions in the subsurface. Please revise the Work
Plan to include a venting system for off-gases and describe emergencyprocedures to stop
or slow the reaction if necessary.

4. Without the results of the laboratory bench tests, it is impossible to assess the amount of
Fenton reagents necessary to create a system that willoxidize the target chemicals. The
data for several sites ,showthat hydrocarbons and tetrachloroethene/trichloroethylene
(PCE/TCE) reductiorlproducts are present, indicatingthat a chemical/microbial reducing
system exists at the sites,wbichwillbe major sinkfor hydrogen peroxide and the oxidants
generated by the Fenton reactioln_.The apparent existence of strongly reducing conditions,
as evidencedby the presence of'cinyl chloride, may require significantmrlountsof
hydrogen peroxide to achieve the desired oxidation conditions to provide for optimum
remediation of the dk:hloroethane{q)CA)that is present in some mixtures. Large
volumes of hydrogen peroxide, saad/orhigh concentrations of hydrogen peroxide, are an
additional concern for planning s_e pilot tests. Please provide the results of the
laboratory bench test,; and discu,;sthe implicationof the presence of PCE/TCE reduction
products and the strongly reducing conditions on the pilot tests before field work
commences. Please also brieflydiscusshow safety willbe addressed when large volumes
and/or high concentrations of hydrogen peroxide are required.

5. The most common application of the Fenton chemistry is for removal of free phase
chemicals, which in part may be facilitatedby the temperatures generated by the
exothermic reaction of hydrogen peroxide and catalysts. Several vendors indicate that
their reagents have lx,en formulated to control the exothermicity of the oxidation system,
and therefore oxidatkm of chemicalsin the aqueous phase. Please clarify ff the
exothermicityof the reaction willbe controlled.

SPECIFIC COMMENTS

1, Section 1.0, Introduction, Page 1-1: The stated purposeof the in-situ chemical
oxidation (ISCO) pilot tests,is to oxidize the "dissolved-phase chlorinated and aromatic
hydrocarbons," and there is no mention of the presence of the non-aqueous phase liquids
(NAPL) that may be continuing sources of chemicals to groundwater. Because ISCO is
most often applied for mass removal of NAPL, please discuss whether NAPL willalso be
considered in the design and implementationof ISCO in the pilot tests at the respective
sites, noting that the concentrations of some chemicals(in the milligrams/Liter (ra!!L)
levels) indicate that NAPL may be present (also please see comment below on Section
6.0).

2. Section 1.1, Nose and Scope of the Work Plan, Page 1-1: The first paragraph states
that the technical and economic practicality of the ISCO system willbe "determined by
little or no reduction in VOC concentrations in response to injection of chemical
oxidants;" however, sinceVOC concentrations may decrease due to dilution whether or
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not oxidation of VOC is occurring, please revise this sentence to state that the levels that
are technicallyand economicallypracticablewill be determined by little or no reduction
in VOC mass and no indicationthat further oxidation is occurring.

3. Section 1.1, Purpose and Scope of the Work Plan, Page 1-1: The second paragraph
states that"the presence of layers of low conductivityclayey sandsactingas
hydrogeologicbarriers between the hydrogeologic units at the sites...maypreclude the
efficacyof the AS/SVE teclmology,"andthereforeit was recommendedthat chemical
oxidationtechnology be evaluated. Howeverheterogenous layers and low conductivity
unitswill also limitthe effectivenessof ISCO. For clarity and completeness,please
revisethe Work Plan to providespecific detailsabout the additionalsite datathat
:indicatedwhy ISCO may work while airsparging/soilvapor extraction(AS/SVE) may
not.

4. Section 1.1, Purpose and Scope of the Work Plan, Page 1-2: The second of the three
bulleted items states that the purpose of the Work Plan is to "summarize the bench test
results and the preferzed oxidant choice," but this information is not contained in the
Work Plan. Please re,cognize that without this information the Work Plan cannot be fully
evaluated because the potential effectiveness of the pilot tests or the safety of the tests
cannot be assessed. Please include a summary of the bench test results when the
document is revised.

5. Section 1.1, Purpose and Scope of the Work Plan, Page 1-2: The project goals listed in
this section do not include an ewaluation of potential problems with implementation of
ISCO such as: ineffective mixing; of oxidant and Contaminants of Concern (COCs) due to
channeling, potential for developing hazardous conditions, production of undesirable
byproducts and off-gases etc. Since the pilot test should identify any problems that may
be encountered during full-scale implementation, please revise the Work Plan to include
evaluation of these attd any other potential problems as a project goal.

6. Section 1.2.1, Installation Restoration Site 9, Page 1-3: The finalparagraph in this
section states thatfuel componentshave been identifiedin the groundwaterat drainlines
along Building410; however, tlxisplumeis not shown in a figure and the data is not
includedin the Work Plan. Since unexpected levels of gasoline range organics in shallow
soil has caused pavementupheaval,underground explosions,and fire during injectionof
Fenton's reagent at anothersite (Technology Status Review, In Situ Oxidation,
EnvironmentalSecttfityTeclmologyCertificationProgram,November 1999), it is
essentialthat the fuel plumeneat building410 be adequatelycharacterized prior to
implementationof ISCO. Pleaserevisethe Work Plan to providethe data relatedto the
fuelplume and show thisplumeon a figure.

7. Section 1.2.3, Installation Restoration Site 16, Page 1-5: The final paragraph on this
pagerefers to a total petrolenm hy,_ocarbons (TPH) plume at Building608; however, this



plumeisnot shownon a figureandTPHdata for Site 16isnot includedin the Work
Plan. Sinceit is essentialthat the extentof TPHat the sitebe adequatelycharacterized
prior to implementationof ISCO(see previouscommenton Site9) pleaserevisethe
WorkPlanto includethe TP.Hdatafor Site 16 andshowthe TPHplumeon a figure.

8. Section2.3.1.3,Merritt Sand, :Page2-4:This sectionrefersto a paleochanneleroded
intotheMerrittSandunit acrossthe westernandnorthernportionsof AlamedaPointbut
doesnot relatethe informationto sites9, 11/21and 16. To understandhowthe location
ofthe paleochannelrelatesto the sitesinthisWorkPlan,pleaseshowthisfeatureon a
figureor discusswhetherthepaleochannelispresentbeneaththesesites.

9. Section 2.4.1, Installation Restoration Site 9 Hydrogeology, Page 2-8: This section
discusses the occurrence of the bay sedimentunit (BSU) at Alameda Point and indicates
that the BSU is absent along the former Alameda Island shoreline. It is difficult to
understand from the discussion in this and following sections, whether the BSU is present
beneath all, part or none of Sites 9.11/21, and 16. Please show the approximate extent of
the BSU at Alameda Point and the former Alameda shoreline on a figure or discuss
whether this unit is present beneath these sites.

10. Section 2.4.3, Installation Restoration Site 16 Geology and Hydrogeology, Page 2-10:
This section states that only shallowboreholes have been advanced (15-ft depth) at the
site;however, data in Table 4 indicates that boring DHP-S16 was installed to at least 36
feet and S16-DGS-DP01 was ira;tailedto 56 feet. Also, it appears that these two borings
should provide information on the stratigraphy below 15 feet at Site 16. Please revise this
section to accurately describe the investigations at Site 16 and to include the information
provided by these boiings.

11. Section 2.4.3, Installation Restoration Site 16 Geology and Hydrogeology, Page 2-11:
This section states that the vertical gradient is based on nearby deep monitoring points;
however, on the previous page, it states that the nearest deep borings are approximately
450 or 550 feet away Please re'rise this section to clarify which monitoring points were
used to evaluate the verticalgradient. Also, since the first water bearing zone (FW-BZ)
and second water beating zone (SWBZ) are likely in direct contact at Site 16, please
clarify which zones the vertical gradient applies to.

12. Section 3.0, Summary of Previous Investigations, Page 3-1: There are several
problems with the infigrmationpresented in this section. First, not all of the sample
points listed in Tables 2, 4, and 9'are included on the figures. For example: at Site 9
DHP-S09 and SHP-S09 are not shown even though SI-IP-S09was one of the three
locations where benzene was detected at or above the maximumcontaminant level

(MCL). Second, some of the data included in the tables are not shown on the figures, and
some data shown on _hefigures are not included in the tables. For example:Figure 6
shows that methyl tertiary butyl ether (MTBE) was detected at 20 ug/1at MW410-2 but
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Table 2 indicates thai:MW410-2 was not analyzedfor MTBE. Third, the information
presented in the text is not consistent with the figures and tables. For example: the text
states that a maximmnconcentration of benzene of 1.7 ug/1was detected at 15 feet at
S09-DGS-DP04, but Figure 7 ivtdicatesthat benzene was detected at 2.0 ug/1 at S09-
DGS-DP05. These problems occur in all three sections summarizingprevious
investigations (Sections 3.1, 3.1 1 and 3.1.2) and the corresponding tables and figures.
Since the data presented is inconsistent, it can't be determined whether the plumeshave
been adequately characteris'0ed,or where additionaldata should be collected. Please revise
Section 3.0 to present the data from previous investigations accurately and completely
and revise the corresponding tables and figures to show all the data consistently. Also, it
is not clear in which stratigraphic layer COCs were found or in which layer the maximum
concentrations were detected. For clarity and completeness, and to better evaluate the
pilot test approach, please revise finissection to indicate which stratigraphic layer each
sample was collected in and in which layer(s) the maximum concentrations were
detected.

13., Section 3.1, Installation Restoration Site 9, Page 3-1: The second paragraph refers to
Table 5 for the MCLs; however, the MCLs are listed in Table 2; reporting limits are listed
in Table 5. Please revise this paJ:agraphto refer to the correct table.

14.. Section 3.1.1, Installation Restoration Sites 11/21, Page 3-3: This section refers to
Table4 for Site 11/21 GrotmdwaterContaminantsof Concern; however, Table4 appears
to containdata for Site 16. Similarly,Table7 appearsto contain the datafor Sites 11/21.
Pleasecorrect these discrepanck_s.

15, Section 3.1.1, Installation Rest,oration Sites 11/21, Page 3-4: The thirdparagraph on
this page refersto the "practicalremediationconcentration" of 1,400 ug/l. It is not clear
what is meant by "practicalrerr_:diationconcentration." Please define this expression and
explainhow it appliesto ISCO.

16.. Section5.0,ChemicalOxidationBenchScaleTesting,Page5,1:Thisdescriptionof
thebenchscaletestingisnotadequateto evaluatetheselectionofFenton'sreagentfor
useat theAlamedaPointsites.Also,thelocationsofsamplescollectedfor thebench
scaletestarenotshownandthedepthintervalsandtargetzonesarenot described.The
WorkPlanindicatesthatresultsof'thebenchscaletestingwillbe providedunderseparate
cover.Sincethedesignofthepilottestisbasedonthebenchscaletestingresults,the
WorkPlancan'tbefinalizeduntiltheresultsofbenchscaletestinghavebeenreviewed
andapproved.Pleaseindicatewhentheresultsof thebenchscaletestingwillbeprovided
andincludedepthintervalsandtargetzonesinthedeliverypackage.

17,. Section 6.0, Pilot Testing Activities, Page 6-1: This section states that at Sites 11/21 the
pilot test area is not tflacedat the highest concentration area due to COC concentrations
"at or near saturation"and alsolgecausethe saturated"area is very close to the Seaplane
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Lagoon." Since ISCO is considered most effective in removal of NAPL, please revise the
Work Plan to clarify why concentrations at or near saturation are undesirable for a pilot
test location. Also, it is not clear why proximity to the Seaplane Lagoon presents a
problem If high COC concentrat:[onsand proximity to the Seaplane Lagoon preclude
conducting a ISCO pilot test in the area, it appear that a full-scale ISCO system would
also be infeasible. Pk_aserevise the Work Plan to clarify why a pilot test can't be
conducted in the area of highest concentrations at Sites 11/21 and clarif-ythe relevance of
the pilot test to ftdl-scale re:mediationif ISCO is infeasiblein this area.

18. Section 6,0, Pilot Testing Activities, Page 6-1: This section indicates that locations of
NAPL willbe intentionallyavoided for the pilot tests, although it is not stated how the
presence/absence of NAPL willbe determined. Section 6.5.1.1 states that any "free-
product" collected during pumping tests willbe removed in an oil/water separator, so the
possible presence of NAPL is acknowledged; please specifyhow the presence of NAPL
that has a density greater than water willbe detected in the oil/water separator. If NAPL
is in close proximity to the pilot test location, then measurement of the rebound of
chemicalconcentrations in groundwater willconfound the assessment of the effectiveness
of ISCO. Please discusshow the presence of NAPL willbe addressed in the planning of
the pilot studies and the interpre_tationof data from the studies.

19. Section 6.1, Site-Specific Pilot Test Well Locations, Page 6-2: The second paragraph
discusses soil and groundwater sataples collected from the intermediate and deep zones at
Site 9 and 11/21; however, it is not clear at what depth the samples were collected or
which hydrogeologic unit corresponds to the "intermediate" and "deep" zones (e.g.,
FWBZ, BSU, SWBZ, etc). Please revise the Work Plan to clarify how the shallow,
intermediate, and deep zones corre,spond to the hydrogeologic units described in Section
2 and clarify the depths and locations from which the bench scale test samples were
collected.

20. Section 6.1, Site-Specific Pilot Test Well Locations, Page 6-2: The third paragraph
states that the well spacing 'wasdeveloped from analyticalmodel drawdown prediction
using estimated hydraulic conductivities from slug tests; however, the slug tests and
resulting hydraulic conductivities arenot discussed in the Work Plan. The development
of well spacingusing hydraulic cortductivityestimates is also not presented. In order to
evaluate the proposed placementof wells for the pilot test, please revise the Work Plan to
discuss the slug tests that were cortducted, present the estimated hydraulic conductivites
and present the analysis that was performed to develop well spacing.

21. Section 6.5.1, Aquifer Pumping Test, Page 6-5: One of the objectives stated for the
aquifer test is to evaluate vertical hydraulic communication between hydrostratigraphic
layers; however, it is not ck;ar which layers are referenced as layers of concern at each
site. According to Table 11, the extraction/injection well at Site 9 is screened across the
FWBZ, the BSU and the SWBZ so it is not clear how communication between the FWBZ

6



and SW-BZ can be ewaluatect at Ske 9. The BSU appears to be assumed absent at Sites
11/21 and 16. Please revise,,the Work Plan to clarify which hydrostratigraphic layers are
to be evaluated for vertical ihydraujliccommunication at each Site.

22. Section 6.5.1.7, Data Interpretation and Evaluation, and Section 6.5.2, Chemical
Oxidant Injection Tests, Pages 6-8 through 6-11: These sections are too general to be
evaluated or to be useful, and the incompleteness is evident by the statement that the
"details of the vendor's equipment and injection process will be provided under separate
cover" once the subcontractor h_s been selected. Once this information is available, the
Navy should address how file site conditions will be monitored for temperature and gas
evolution/production that are critical for safety assessments as well as to describe reaction
conditions for planning future re:mediation. The Navy must also address how dilution of
the groundwater com:entrations will be affected by injection of hydrogen peroxide
solutions. Please provide a schedule for submittal of a complete Final Work Plan, as
sufficient information that would allow confidence that the ISCO pilot tests will be
optimized to meet relnediation needs has IlOtbeen provided. Also, please provide
information to demonstrate that the pilot tests will conducted safely and without the
adverse results that have been eE_counteredin other aggressive, innovative field
treatability studies.

................................ ...................... _____ -

23. Section 6.5.2, Chemical Oxidant Injection Tests, page 6-10: The assumptions listed for
the design of the pilot: test hlclude !homogeneous subsurface conditions and uniform
comaminant distribution in the subsurface, but neither of these conditions are true for any
of the three sites. Since aqtdfer testing and sampling is to be conducted in order to
delineate contaminant: distribution and identify and analyze subsurface heterogeneities, it
appears that this infOlmation should be used to design the pilot tests. Please revise the
Work Plan to indicate that the information collected from aquifer testing and sampling
will be incorporated i'nto the desitgnof the pilot test.

24. Section 6.5.2, Chemical Oxidant Injection Tests, page 6-10: The list of factors
affecting the injection rate and w_limaedoes not include the presence of natural organic
matter in the subsurface or a reducing environment which may consume large amounts of
oxidant. Please revise the list to include the presence of natural organics and the reducing
environment in the subsurface.

25. Section 6.5.2, Chemical Oxidant Injection Tests, page 6-10: The first sentence on this
page states that injectiontest gromldwater sampleswillbe collected; however, the Work
Plandoes not state wlhatanalyseswill be performed. Please specify what analyseswillbe
performedto demonstratedestru.ctionof COCs by oxidation(other than reduction in
concentrationwhich willoccur due;to dilution).

26. Section 7.6, Plume Delineation Samples, Page 7-4: This section indicates that the 1,1-
DCA, 1,2-Dichloroethene(1,2-DCE), and vinyl chloride plmlles at Site 9 andthe
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benzene, dichlorobenzene, PCE and TCE plumes at Site 16 are not defined tO their
respective MCLs. However, it can't be determined from the informationpresented in the
Work Plan whether or not the other plumes are defined to their MCLs. For examples, it
appears that the MTBE plmaaeat:Site 9 is also not defined since there are no samples to
the northwest of S09--DGS-DP081140ug/1). Please revise the Work Plan to accurately
show all the data on the figures so it is clear that the plumes are adequately defined.

27. Section 7.9, Post Oxidant Injection Sampling, Page 7-6: The samplingand analysis
listed here does not include analysisof groundwater for chloride either during or after
oxidant injection. Sittce chloride km concentrations provide an indication that oxidation
of ChlorinatedVOCs is occurring, :itis not clear why analysis for chloride is not included.
Please revise the Work Plan.to include analysisof groundwater for chloride
concentrations pre and post oxidattt injection. Also, this section states that post oxidant
injection soil and grolmdwater s_9les willbe used to determine whether there are any
adverse impacts to _e soil or groundwater; however, it is not clear what adverse impacts
are possible and how adverse impacts willbe identified with the analyses listed. Please
revise the Work Plan to clalify wNtt adverse impacts to soil and groundwater might occur
during the ISCO pilot:test.

........... 2 .............................


