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CERTIFIED NO: 7016 09100001 0892 0079

Mr. Omer Shalev

LS. Environmental Protection Agency
Region 1X

75 Hawthorne Street

San Francisco, CA 94105

CERTIFIED NO: 7016 0910 0001 0892 0086

Ms. Roxanne Kwan

State of Hawai Department of Health
Solid and Hazardous Waste Branch
2827 Waimano Home Road, Suite 100
Pear! City, HI 96782

Dear Mr. Shalev and Ms. Kwan:

SUBJECT: RESPONSE TO ENVIRONMENTAL PROTECTION AGENCY (EPA) AND
STATE OF HAWAII DEPARTMENT OF HEALTH LETTER OF APRIL 22, 2019,
COMMENTS ON ENVIRONMENTAL WORK AND DEVELOPMENT OF THE
CONTAMINANT FATE AND TRANSPORT MODEL FOR THE RED HILL
ADMINISTRATIVE ORDER ON CONSENT (AOC) STATEMENT OF WORK
(SOW)

Enclosed are the response to comments from your letter dated April 22, 2019, Comments on
Environmental Work and Development of the Contaminant Fate and Transport Model for the
Red Hill AOC SOW. The enclosure includes two attachments. Attachment 1 to the enclosure is
a summary of the multiple lines of evidence that addresses the specific comments in the April 22
letter. Attachment 2 to the enclosure is the slide deck of the “Multiple “Stacked" Impact Factors
Analysis for Evaluation of Groundwater Impacts to Red Hill Monitoring Wells™ that was
presented to the Technical Working Group in July of 2019. Both attachments are referenced in
the response enclosure, and it is hoped that their inclusion should help to increase the regulator’s
understanding of the Navy’s position on the issues. The Navy appreciates the opportunity to
provide clarifications and comments to help address any concerns. Please let us know if you
have any further questions.
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Should you have any questions, please contact Mr. Aaron Poentis of our Regional
Environmental Department at (808) 471-3858 or at aaron.poentisi@navy.mil.

Sincerely,

. R.DELAO
Captain, CEC, U.S. Navy
Regional Engineer

By direction of the
Commander

Enclosure: 1. Response to Comments, EPA and DOH letter of April 22, 2019, Commients on
Environmental Work and Development of the Contaminant Fate and Transport
Model for the Red Hill AOC SOW

P
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October 2019 Response To Comments Page 1 of 11

Project Title: Comments on Environmental Wark and Development of the Contaminant Fate and Transport
Model for the Red Hill Administrative Order on Consent (“AQC") Statement of Work (*“SOW”)
Authors: Omer Shalev, Project Coordinator, EPA Region 9 Land Division; and
Roxanne Kwan, Interim Project Coordinator, DOH Solid and Hazardous Waste Branch
Date: April 22, 2019

Comrnents

The U.S. Environmental Protection Agency ("EPA") and Hawaii Depariment of Health ("DOH"), collectively
the *Regulatory Agencies”, are providing comments on several key issues for deliverables under
development by the U.S. Department of the Navy ("Navy") and Defense Logistics Agency (“DLA") and its
contractors to satisfy the requirements for Sections 6 and 7 of the SOW for the Red Hill Administrative
Order on Consent (*AQC"). The Navy and DLA have made substantial progress in the evaluation of
available data, acquisition of new data, and development of a groundwater flow mode! as a precursor to
fate and transport analyses. Recent updates from the Navy and technical meetings on March 4 and

March 13-14, 2019 regarding groundwater flow and pending fate and transport modeling efforts have been
productive. A conlaminant fate and transport model that carefully considers different potential release
scenarios will fead to the development of appropriatety protective release response plans.

To be useful, models — whether conceptual or numerical representations of groundwater flow and
contaminant fale and transport — must incorporate site and area conditions to reasonably explain or
simulate observed data, such as hydraulic responses to stresses or the pattems of detection of
contaminants following releases. The Navy's groundwater data is of generally good quality, but at the
present time is relatively sparse. Given the highly complex subsurface conditions and a low density of
monitoring wells at the Red Hill underground tank farm, the Regulatory Agencies will conservatively
interpret data to ensure protection of human health and the environment.

Although we agree with much of the Navy's interpretations, we continue to believe that the relatively sparse
data available at present can also support the following interpretations:

1. Fuelk-related detections reported in distal groundwater monitaring wells are potentially associated with
releases from the tank farm;

2. Persistent, elevated concentrations of petroleum related contaminants in groundwater and soil vapor at
the tank farm are consistent with the presence of a residual fuel source in the formation; and

3. Some fraction of the fuel released in 2014 may have reached groundwater, with the remainder retained
as residual in the vadose zone and subject to natural attenuation processes.

The Regulalory Agencies received the Navy's request dated March 6, 2019 for a response regarding the
lines of evidence presented by the Navy at the February 21, 2019 technical working group meeling. Taken
individually, the Navy has produced work that can support the lines of evidence presented, but other
interpretations are also able to explain cerain aspects of the observed data. The Regulatory Agencies are
concerned that some of the Navy's interpretations on the topics detailed below may lead to conclusions that
are not at the present time adequately supported or sufficiently conservative.

ENCLOSURE(: )
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Oclober 2019 Response To Comments Pages 2 of 11

Praject Tille: Corriments on Envitonmental Work and Development of the Contaminant Fale and Transpord
Model for the Red Hill Administrative Order on Consent ("ADGCY) Slatement of Work "B0OW")
Authors: Omer Shalev, Project Coordinator, EPA Region 9 Land Division; and
Roxanne Kwan, Interim Project Coordinater, DOH Solid and MHazardous Wasle Branch
Date: April 22, 2018

Comments

Response:

A sophisticated monitoring network has been installed {and is belng enhanced) which provides a large
riurniber of data for the site. The existing monitoring well network {and those wells currently being or soon lo
be installed} is adequate to bound the undersianding of groundwater low and contaminant migration
felalive o conditions at Red Hill, While significant helerogeneities exist i the subsurface, which may jead
o localized polential contamination in areas where moniioring wells do nol exist, multiple lines of evidence
{LOEs] have been developed to support the Mavy's conclisions. Whils any one LOE may be circumsiantial,
it is ‘highly unlikely thal all ofthese LOESs taken togetherare cifoumnstantial whenthey all point to the same
conclusions. The following conclusions are based onthe analysis of availeble date and are describsd in
Table 6«1 of Appendix B.8 In the June 2019 revision to the Conceplual Site Model (CBM) repor (see
Attachment 1))

« Beven primary independent LOEs, along with 17 secondary LOES (Section 1 Primary LOEs 12~ Thof
atlached table) demonsirale ihat, based on exisling data, there is no evidence of LNAPL near outlying
monitoring wells, This is further supported by the multifactor/cluster analysis thal was completed by the
Navy and presented o the Agencies on July 26, 2018, The Navy compleled these analyses as
suggested by the Agencies al the March 14, 2018 face-to-face meeling (and described inthe meeling
summary), The July 26, 2018 muliifactoriclusier analysis presented lo the Agencies supplemeniad whal
ig presentad in Revision 01of the CSM report.

« Two additional independent primary LOEs, along with 1 secondary LOE {Section 1APrimany LOESs
1h and 1i of atlached table), demonsirale that there is np evidencs of impacisio the oullying wells from
the 2014 releass.

« Five independent primary LOEs, along with 7 secondary LOEs (Ssclion 3 Primary LOEs 3a-Je of the
altached table), demaonstrate that there s no evidence of groundwater impacts due to the 2014 fuel
release.

- Seven independent primary LOEs, glong wilth 20 secondary LOES (Seclion 2 2a-2g of the aliachad
tablel, demonstrate that there is no evidence of LNAPL near Red Hill Shaft.

» When the independent LOEs are considerad collectively, the evidence is overwhelming that there are no
distal impacls that indicale the presence of LNAPL.

*Dapardment of the Navy (DON). 2019, Conceplual Site Model, investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fue! Storage Facility, Joint Base Pearl Harbor-Hickam,
O'ahu, Hawaly June 30, 2019 Revision 01, Prepared by AECOM Technical Bervices, Inc., Honolulu, HEL
Frepared for Defense Logistics Agency Energy, Fort Belvolr, VA, under Naval Fagilitins Engineering Command,
Hawail, JBPHH HL
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Oclober 2019 Response To Comments Page 3 of 11

Project Title: Comments on Environmental Work and Development of the Contaminani Fate and Transport

Made! for the Red Hill Administrative Order on Consent (*AQC”) Statement of Work {"S0WT)
Authors: Omer Shalev, Project Coordinator, EPA Region 9 Land Division; and
Raxanne Kwan, interim Project Coordinator; DOH Solid and Hazardous Waste Branch
Date: April 22, 2018

Commenis

Responses 1o the three Regulatory interpretations are provided below:

7

3}

&3 & specific response 1o the Agencies’ statement that “Fuel-related detections reporied in distal
groundwater monitoring wells are polentially associated with releases from the tank farm™: The
Navy strongly disagrees based on the work described above {Section 1 of the attached LOE
Table). Additional detail which indicates that TPH detections during the first 1-2 years are likely
associated with driling and well installation arifacts, rather than the facility, was provided during
thi July 28, 2019 ADC Technical Working Group Meeting (presentation atlached). This was also
presented fo the Agencies on February 21, 2018,

As a specific response to the Agencies' stalement thal *Persistent, slevaled concentrations of
petroleum related contaminants in groundwaler and soil vapor at the tank farm are consistent with
the nresence of a residual fuel source in the formation,” the Navy agrees that there are likely
residugl sourcesin (he vadose zone beneath sometanks. The Navy doas nolviewthe exiremely
iow-level concentrations reporiat in groundwater at a few wells as"slevated concenirations.” The
Mavy has been very clear that there is likely residual hydrocarbon in the vadose zone beneath
vardous tanks and has also besn clearthat there is-a LNAPL source upgradisent of RHMWO2Z
{unrelated to the 2014 release) resulting in limited dissolved-phase impacls.

As a specific response o the Agencles’ statement that *Some fraction of the fuel released in 2014
sy have reached groundwater, with the remainder retained as residual in the vadoss zone and
subject to natural attenuation processes,” the Navy believes that based on all the available data,
there is nio fridication that Tué! o the 2014 refesse reached groundwater {(see LOE table,
Section 3, incAttachment 1), However, as stated above, the Navy cannot tule oul that there may
have been very localized impacts thal were not detected (as free product or evidenced by high
dissolved concenirations) inthe existing moniioring well nebwork.

The Agencies conclude that there may be other interpretalions of the deta and, as previously discussed,
the Mavy welcomes & detalled lechnical discussion of those allemale conclusions by the Agencies that lake
inlo sccount (refute) the various LOEs that the Navy has presented. The Agencies suggestion that there
may be alternate conclusions hag not been supported by adequate technical justifications, information, or
analyses provided by the Agencies lo date. As discussed during several past meelings (g.g., July 26,
2018y, if the Agencies can technically dispute any of the Navy's LOEs or the resulls of the
multitactorciuster analysis, the Navy is willing to discuss those findings and pelentially alter the-conclusions
that have been developed. To date, the Agencias’ position has baen 1o say that any reported delection is
an indication-of contamingtion even though the Navy has found this conclusion 1o be unreliable and
unrealistic based on rigorous analysis,

N05506

Exhibit N-7J



October 20189 Rasponse To Comments Paged of 11

Project Title; Comments on Envisonmental Work and Development of the Contaminant Fale and Transpor
Wodel for the Red Hilk Administrative Order on Consent "AQC") Statement of Work ["80W"}
Authors; Omer Shalev, Projec! Coordinator, EPA Region 9 Land Division;and
Rozanne Kwan, Interim Project Conrdinator; RDOM Solidand Mazardous Waste Branch
Dale: Apnii 22,2019

Comments

Topics of Concern:

1. Tote Perolewmn Hydiosarbons TRPH Yand TPH Related Analvie Detections: A Rad Hill, TPHis often the
rmost frequently detected group of compounds and provides interpretive ulility. The analylic data setwas
prepared by cerliied labs using appropriate and accepled procedures, and, with some exceplions. the
reported values areconsidered valid. TP s an indicalion of petroleum impacls In groundwaler, and as
discussed in DOH guidance documents (HOOH, 20122, MDOM 2012¢%, HOOH 2018°%), the risk posed by
dissolved-phase petroleum in groundwater can be informed by the range of TPH in addition to individual
analyies such as benzene and naphthalens, While the Regulatory Agencies acknowledge thal varance in
the delection of TPH arises from many factors. including analytical method and diferences between
laboratories, the variance alons does nol negate the value of thedata and the patlem of repealed
deleclions. Lab precision in TPH guantification does notimply that TPH detections are false posilives:
rather, there are other polential explanations for the obiserved distibutions and behavior of TPH.

Response:

The Navy respectiully refers the Agencies to the DOH (2018) guidance Coltection ang Use of Tolal
Pelrolsum Hydrocarbon Dala for the Risk-Based Evaluation of Pelrdleum Releases: Example Case
Srudies,” which describes common risk assessment problems and data lapses, one of whichis
“misinterpreiation of baseline noise in gas chromatograph signals below 100 ugil as TPH in groundwales
or surface waler samples.” As further discussed in the recent multifactorcluster analysis meeting held July
28, 2019 with the AQC Parties {see Attachmen! 1 - Summary of Lines of Evidence and Altachment 2 = July
26, 2019 AQC Parties Technical Working Group mesting shide deck Multiple "Stacked” Impact Faclors
Analysis for Evaluation of Groundwater Impacts to Red Hill Monitoring Wells), it is evideni thal TPH
detactions in many-wells for within 110 2 vears after well installation were likely introduced during dritling
despite the Mavy diilling contraclor's use of food-grade lubricanis and a diifling “make-up™ water {using
gramuar activaled carbon) Breatrment system, In addition, later-vear exiremely low (= 18J pg/L) TPH signals
in FHMWO4 ware determined not to be fuelrelated based on chromatographic analysis. Based on this
refined analysis, there is no meaningful evidence of fuel-related TPH in oullying wells,

7 Depariment of Health, State of Hawalt {(HDOW), Office of Hazard Evaluation and Emergency Responise. 2012,
Figld Investigation of the Chemistry and Toxicity. of TPH in Pelroleum Vapors: Implications for Polential Yapor
Intrusion Hazards: Website URL: hilp/leha-web.doh hawall govisha-cmaldocumentsi4clcatc 1507 15-480d-
811b-33debeZ20e31. Local Copy (11.3mb). 2012

*Department of Health, State of Hawal't (HDOH), Office of Hazard Evaluation and Emergency Rasponse,

201 2¢. Additional Notes on HDOH report Field Investigation of the Chemisiry and Toxicity of TPH In Peiroleum
Vapors. Website URL: hitpifwww hawaiidoh.orgiigm- guidance/
TPHY%2050i%20Ga5%20Report%20(HDOH%20Auqust%202.0p1d2L.) Local Copy (13.Bmb). August 2012

4 Depariment of Health, State of Hawal'i (HDOH), Office of Hazard Evaluation and Emsrgeney Responge. 2016
Technlcal Guidance Manual for the Implementation of the Hawali State Contingengy Plan, Section 8.3
Petroleum Contaminated Sites: Website URL: hitp:fhawalidoh.orgligm aspx. 2016

*Oeparimentof Health, Stale of Hawall (DOHL 2018 Collection and Use of Total Petroleum Hydrocarbon-Data

for the Risk-Based Evaluation of Petroleum Releases: Example Case Siudies. R, Brewer, M. Nagaiah, and B.
Kaller, Authors, Honoluly, Hi: Hazard Evaluation and Emergency Response Office. QOctober
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October 2019 Response To Comments Page 5 of 11

Froject Title: Commients on Envirconmental Work ant Development of the Contaminant Fate and Transport
Model for the Red Hill Administrative Order on Consent ("AQCTy Statement of Work ("SOW™)
Authors: Omer Shalev, Project Coordinator, EPA Region 8'Land Division, and
Roxanne Kwan, Interim Project Coordinator, DOH Solid and Hazardous Wasle Branch
Date: Aprl 22,2010

Comments

2. Nop-walgr Table Wells! The Regulalory Agencles concur that there are several wells that, due 1o their
construction and scraened interval, are likely not representative of water izble conditions. Those wells
are, however, reflective of the overall local aquifer system and some exhibil analyte and
biodegradation data that are of inlerpretive value, The Regulatory Agenciss believe that all data
locations should be tonsidered,

Response:

The Navy agrees that data from all wells need lo be considerad, which is.what the Navy conlinues fo do.
ltis clear that certain wells are not part of the shallow unconfined basal aquifer system {such as Halawa
Deep Monitor Well, REMW11 Zones 6, 7, and 8; and REMWOT). This is further flustrated through the
transfer function-noise (TEN) analysis evaluation conducted by the Navy and presentsd during the

ADC Technical Working Group Webinar held in January 2019 as well ag other meetings. As an example,
this-analysis shows no o very little apparent response to Red Hill Shaft or Hatawa Shall pumping
gonditions at RHMWO7Y, indicating that this well has minimal connectivity with the basal aguifer and
therefore is not representative of waler table condiions. Groundwaler chemistry data from these wells
reprasent the formations from which they are sampled, even if this well Is'nol part of the shallow unconfined
hasal aguifer system. New data ghow thal there are relatively high heads inwesthered basall and saprolite
zones in newwells anid fest Boring (e, RHMW 1T Zones 6, 7 and B RHMW 12 [open holsl: RHMW 13
RHMWI4 Zones 4, 5,6 and 7, and RHTBOT Zones 2, 3, and 4) recently instalied in South Halawa Vallay,
and that the geology and hydrogeoiogy of the malerials overlying the reglonal basal aguifer in thal ares are
quite complex.

3. 2014 Release mpactio Groundwater: Although the data donot show witdlespread increasesin
contaminant levels in groundwaler aler the 2014 release, the Regqulatory Agencies believe thereis
gvidence to suggest thal a portion of the 2014-JP8 release may have reached groundwater: First,
vapor data indicate possible transport to the northwest oulside of the source zone monlloring array.
Second, the deleclion behavior of TPH-diesel and naphlhalens al RHMWOZ suggests that sither
dissolved-phase enlrainment of pelroleum or fuelrelaled migration {o the water lable may have
gcourred near thiswell. Available data show that the 2014 releass did not cause relatabls increases in
petroleum delections at Red Hill Shalt,
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QOctober 2019

Response To Comments

Page 6 of 11

Project Title: Commenls on Environmental Work and Development of the Contaminant Fale and Transport
Mode! for the Red Hill Administrative Order on Consent {*AQC"} Statement of Work ("SOW")
Authors: Omer Shalev, Project Coordinator, EPA Region 9 Land Division; and
Roxanne Kwan, Interim Project Coordinator, DOH Solid and Hazardous Waste Branch
Date: April 22, 2019

Comments

Response:

The Navy respectfully disagrees with the Agencles’ comment. The Navy does not see an indication of
preferential vapor transport significantly to the northwest from the 2014 release. Rather, it appears that
vapors spread out beneath tank 5 and at significantly lower concenirations under several nearby tanks afler
the release, likely due to advection related to the negative pressure in the access tunnels as well as other
processes such as diffusion. This is demonstrated in the figure below showing distribution of soil vapor
before and after the 2014 release. However, due to an absence of soil vapor monitoring points to the west,
it is not clear how far vapors spread in that direction. As to the presence of dissolved-phase constituents
near well RHMWO2, the Navy does not discem a significant change in concentrations after the release as
compared to concentrations prior to the release, thus (in part) indicating that the 2014 release did not
impact groundwater in the vicinity of RHMWO02. This is further reinforced by the multiple Section 3 LOEs
{previously described herein) outlined in Revision 01 of the CSM report. With that said, there is a small
possibility thal localized groundwater impacts due to the 2014 release may have occurred outside of the
areas that are currently monitored. However, even if this was the case, there is still no indication 1) that
there were impacts from the 2014 release as detecled at any existing monitoring well, or 2) that there was
an impact to Red Hill Shaft.

Tank Farm

2013

014

Notes: Each square represents the area around a tank (see top panel).
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Figure 5: Average PID Values for 2013 (Prior to Jan. 2014 Tank 5 Release) and for 2014 (all values
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Dctober 2049 Response To Comments Page 7 of 11

Project Title: Comments on Envirenmental Work and Development of the Contaminant Fate and Transport
Modal for the Red Hill Administrative Order on Consent ("A00C" Statement ol Work (*SOW")
Authors: Omer Shalev, Project Coordinator, ERPA Region B Land Division; and
Foxanne Kwan, Interim Project Coordingtor, DOH Solid and Hazardous Waste Branch
Date; Apdl 22, 20189

Commenis

4. Lighl Non-Aguedys Phase Liguid (" LNAPL") Presence; Fersistent deteclions of TPH and individuai
fuel constituents In aroundwater are lypically interprelad (o result from the presence of an LNAPL
source. Due fo the frequency of elevated delections in RMMWO1, RHMWO2, and RHMWOJ, along with
the occurrence af accasional detections in distal wells, the Regulalory Agencies conclude itis
reasonable lo assume thal residual LMAPL is presentin the subsurface from past relesses,
Furhermore, despite consensus on the anlicipated dilution rates caused at Red Hilf Shafl, race levels
of petrolelim compounds have been delected in approximately 12% of the samples collected there.®
The Regulatory Agencies interpret this information a3 implving that Red Hill Shaft is a likely receptor,
and that some LNAPL mass fromvthe facility may be the cause of those detections: For the Red Hill
groundwater system, dissolved-phase {usl impacts are notexpected to iravel further than
approximately 200-f from the LNAPL source mass, suggesting a relative distance of LNAPL
distribution away from the tank Tarm. This 200-foot estimate’is based on Red Hill characteristics
raported by the Navy? and is consistent with plume dimension studies.® However, dissolved phase
imipacts have been detecied futther than 200 fest from the tank farm, thus atypical ransport conditions,
such as fast-track fransport features {open voids, lava tubes), may also contribule fo the detsctions
observed at Red Hill Shafi,

The Navy's contaminant fate and iransport model should recognize the inferprelative value and
migigritude of the distal detection data along with other indicators of residual contamination {for example,
dissolved axygen depletion), and the presence ol an LNAPL mass distribution in the formation thal would
result in, or contribute to, observed groundwater impact patterns. The Navy should also include risk
sstimates for scenarios where vadose fransporl to groundwater is rapld, and those scenarios should
consider petroleuny delections reporied et distal monitoring locations. The Navy's confaminant fate and
fransport mode! should sisoreflect ihe effects of cumulative assimilative capacity overtime.

Response;

As previously discusged, the interpretation of groundwater chemistry related to the presence of

L NAPLdissolved-phase chemicals indicales that there 18 no svidence af LNAPL or dissolved-phage
impacts to outlying wells-or Red Hill Shaft {due to sither groundwater or vapor-phase ransport), Thisis
hased on all the'LOEs as previously discussed {see Aflachment 11 as well as the recent muliifaclor/cluster
analysis {see AHachment 2) that counters the Agsncies’ Inferpretation of 12% of the samples from Red Hill
Shalt having been impacted from prior fuel refeases. The LLNL mulli-site study found that the average
benzene plume length was less than 200 feet and that 90% were less than 400 Teel. The lack of
discernable groundwater impacts described in the LOE table make the LLNL plumedength study irelevant
for this discussion. The Navy does concur thal there have been groundwaler impacts, primarily to RHMWO2
and to amuch lesser degree to RHMWO1 (Ikely due to-a pre-2014 LNAPL source upgradient of RHMWOZ).

SNAVFAC, March 2018 Fourth Quarter 2018 Quarterly Groundwater-Monitoring Report, Red Hill Bulk Fuel
Storage Facility, Joint Base Peard Harbor- Hickam, O'ahu, Hawai's, see Table 1-4

T NAVFAC. 2018. Conceptual Site Model, Investigation and Remediation of Releases and Groundwatar
Projection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base Pear Harbor-Hickam, O'ahu, Hawai'

5 Rice, DW., B.D. Grose,.J.C. Michaelsen, B.F. Dooher, D.H. MacQueen, 5.J. Cullen, W.E. Kasienberg, L.G.
Everett, M.A. Marino, 1885 California leaking underground fuel fank (LUFT) historical case analyses. Lawrence
Livermore National Laboratory (LLNLY UCRLAR-122207. November.
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Oelober 2018 Response To Comments Pagefof 14

Project Title: Comments on Environmental Work and Development of the Contaminant Fale and Transport
Model for the Red Hill Administrative Order on Consent ("A0C") Statement of Work ("80W")
Authors: Omer Shalev, Project Coordinator, EPA Region 9 Land Division; and
Roxanne Kwan, Intefim Project Coordinator, DOH Solid and HMarzardous Waste Branch
Date: April 22, 2018

Commants

In addition, there is also evidence of groundwalter impacts to RHMWO3, most likely due to an older, highly
weathersd source, Finally, the apparent deleclions observed at Red Hill Shafl are kkelydue to
sampling/laboralory issues as discussed in'the C5M report, and are not Indicative of a'long plume. As
described in the-atiached LOE table, there are 7 primary LOEs {Section 2 Primary LOEs 28~ 2g of
attached lable) indicating that contaminants from the Red Hill Tank Farm have notimpacied Red Hill Bhafl,

5. Electron Acceplor Depletion: Teo assesswhether glectron-acceptors are depleled requires an
understanding of lypical ambient concentralions for these species in Hawalian groundwater. The Navy
has conchudad that slectron scceptors al same moniioring wells are not depleter by determining that
concentrations are within the range indicatad by a University of Hawaili and U.8. Geological Survey?
data set for Oahu that includes wells ranging from pristing fo significantly contaminaled. Basedon a
comparison with pristine background conceniralions of varfous eleciron acceplors, the majorily of the
Fad Hill monitoring astworl, including REMWO4, shows some leve! of blodegradation sctivity which
may be atiributable. in gart, to'the anlclany

Response:

The Navy has conducted a thorough evalustion of electron seceplors. In pariicular (8s described in the
multifacior/cluster analysis and also as parl of the presentation lo the ADC Technical Working Group
Meeling on July 28, 2019}, the Mavy completed a figorous eveluation of various studies related to dissolved
oxvgen (DO} The USGS siudy Ground-Water Quality and fts Relalionship to Land Use on Oahu, 2001-01
{citad above as footnote 9] describes DO In “far-field monitoring wells” not impacled by groundwaler
contamination as having an‘avérage background DO congentration of 6.7 mg/l and anobsarved minkmum
background valus of 4.7 mgfL. The results of background DO concentrations describad in the USGS repor
are significantly different from the background concenirations (8 mg/L.} dascribed by the DOH in previous
mestings, used as athreshold for identifying oxygen depletion, and subsequently as evidence of a
pelroleurn source. fnaddition, this study and pther studies indicate thal basalts and saproliles contalning
reduced mineral specles can cause localized depletion of oxygen in groundwater. Based on the USGS
siudy, the range of DO described above was used (in pant) o recalculate indicator values thal were
originally developad by the EPA's conlractor. A revised indicator analysis for DO, TPH, and other key
chemicals was included i the mullifactor analysis (prasented atthe July 26, 2019 mesting)-and shows
significantly elevated DO indicator values (indicative of impacis) for RHVMWO3, RHMWOZ, and REMWOT,
and significantly lower DOindicator valuesfor most of the remaining (basal aguifer) monitoring wells. in
addifion, the cluster analysis indicates that RHMWDZ and REMWO1 are similar to each other and dissimilar
to all other wells, and that RHMWO3 is dissimilar o all weils, RHMW04 has zero to extramely small
indicator values for a varety of constituents based on this analysis. demonstrating that this well has not
heen impacted by Red Hill oparations.

The: Navy presented these recent analyses lo the Agencies on July 26, 2018, The Nawy further welcomas
any specific technical comments that the Agencies may have rglated to these new analyses,

¥ Hunt, ©.0, 2004, Ground-Water Quality and its Relation 1o Land Use on Oahu, 2000-01, LS. Geological
Survey Water-Resources Investigation Report 034305, 67 p.
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Oetober 2019 Response To Comments Page 9 of 11

Project Tile: Comments on Environmental Work and Development of the Contaminant Fale and Transport
Model for the Red Hill Administrative Order on Consent ("AQC") Statement of Work {"B0W™)
Authors: Omer Shaley, Project Coordinator, EPA Region @ Land Division; and
Roxanne Kwan, Intedm Proigct Coordinalor, DOM Solid and Hazerdous Waste Branch
DatecApril 22,2018

Comments

8. Polentisl Contamipant Trangport Pathways Remain Uncharacterzaed, Current Navy preseniations
discount the possibility of groundwater flow from the Red Hill Ridge o the northwest. The slated
rationale is that groundwater flows from areas of lighest recharge lo coastal areas or submarine
discharge. However, it would be more technically comect to-state that groundwater flows from areas of
high hydraulic polential lo areas of low hydraulic potential. Mink {19809 recognized that the Red Hill
side of Halawa Vallay has & higher hydraulic potential than ihe Halawa side of Halawa Valley.
Contours of measured groundwaler elevations prepared by the Navy'! and shown on the attached
figures support Mink's hypothesis because they show very hitile gradient going down the axis-of the
Red Hill Ridge and g well-defined gradient to the northwesl of the underground tank farms. Under
certain conditions, parlicularlywhen Red Hill Shafiis not pumping, flow from under the uppertank farm
{o the northwest may ocour giver what is currently known aboul saprofite extent and groundwaler use.
Given thesimportanee of this issue to'the DOH Source Water Protection Program, DOH interds 1o
provide additional technical information onthis subject in & separaie letler

Response:

The Navy does not discount the possibility of local flow conditions toward the northwest or-foward the
southeast as noled inthe data and depicted In Attachment 2 of the Agencies’ comments. Hydrogaglogic
pringiples governthat groundwater flows fromyareas ohhighest recharge toward areas oflower recharge
and discharge, However, it can take local deviations along the way govémed by local heterogensity.
Hydraulic potentials and gradients are a resull of this flow through the complicated geologic medium,

A hydrogeologistcan establish groundwater flows by evaluating the potential gradients along with the
geclogic-anisolropy, Attachment 2 of the Agencies’ commaents ¢ite a Navy document, suggesting that these
figures were developed by the Navy. The: Navy did notin Tact cresle these groundwater elevation contour
maps.

The conlour maps. of measured groundwater slevalions locally al Red Hill developed by the Agencies
cleary indicate that water levels are slighily higher {on the order of 0.1 foot) benealh the tank farm with
lower water levels on both sides, indicating 2 local gradient 1o the northwest as well 85 o the southeast.
Clinker zones at the waler iable that are aligned with the direclion of lava flow can cause such localized
deviations. This was demonsirated by the conceplual clinker model {interim Model #2), which indicated
localized nothwest direction flow gradients toward the high-conduclivity clinker zons that drains the basall.
Conceptual clinker models will alss be included in the ongoing modeling effort to demanstrate this behavior,

i Mink, JLF. 1880 The Siate of the Groundwater Resources of Scuthern Oahu. A Beportlo the Honoluly Board
of Water Supply. 83 p.

Y NAVFAC. 2018 Conceplual Site Model, Investigation and Remediation of Releases and Groundwaler
Protection and Evaluation; Red Hill Bulk Fuel Storage Facility, Joint Base Pear] HarborHickam; O'ahy, Hawal'l,
Figures §-8 and 6-12
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October 2048 Response To Comments Page 10 of 11

Project Title: Comments on Environmental Work and Development of the Contaminant Fate and Transporl
Maodel for the Red Hill Adminisirative Order on Consent ("ADC") Staterment of Work ("SOW™)
Authors: Omaer Shalev, Project Coordinator, EPA Reglon 8 Land Division; and
Roxanne Kwan, Inferim Project Coordinator,. DOH Solid and Hazardous Wasle Branch
Date: April 22, 2018

Comments

Inaddition, various helerogeneous model calibrations will be altemptedio conservatively evaluate
observedwater level conditions at the site. This was described as part of the mulli-model approach that the
Mavy is using. Furthermore, two different saprolile interpretations are being implemeniad in the models to
gvaluate the possibility of mote regional northwast flow under condilions of minimal barrier impacts. New
Waeslbay multi-leve! moniloring wells and test boring construcied in South Halaws Valley dearly indicate
etevated heads in the saprolite as well as the basalls. These heads also appear o be consistent with heads
reporied as parl of the geotechnical borings installed along 8. Halawa Valley as part of the orginal H=3
alignment study. These slevated heads along the Soulh Halawa valley axis will act as a hydraulic barrier to
flow in shallow groundwaler, preventing cross valley flow as hypothesized by the Agencies. Finally, the tuff
cones (dialremes) in the Salt Lake Tulf Ring Complex are also being simulated with sensitivity to their
hydrogesiogic properies lo observe whether they could cause a barierio flow anda resulting redirection of
cross-valley groundwater flow loward ihe northwest.

The inherent error in measuring absolule waler levels could also explain the apparent local gradients, which
should not be over-interpreted in a complex groundwater system especiallv In an area with such gentle
gradients. The Navy has therefore conduciad a TFN analysis to trv 1o isolate sbresses that impact the waler
level signals {e.g., baromelric pressure, earth/ocean fide influences, rainfall recharge, pumping). The TFN
analysis indicates that the strongest impact on water level in the Red Hill area is dus lo pumping at Red Hill
Shalt. The TFN analysis was furlher used to develop unil pumping responses at the monitoring wells fo
improve calibration of the mindels. With alt of these additional efforis expended toward evaliating and
understanding the local gradients beneath Red Hill as well s evaluating otherimpacts onregional flow, It
is incorrect to suggest that the Navy is discounting it

The Regulatory Agencies are primarily concerned about the polential risks associated with future fusel
releases. The Navy's conclusions regarding the lopics listed above are nol uniquely or exclusively
supporied by the evidence presented and may ullimately lead to release resporise actions that
underestimate the nsk posed by fulure releases, Given the-existing uncertainties and complexities of the
site, the Regulatory Agencies specifically request that the Navy bound transport and risk estimates in the
models to include scenaros that appropriately recognize the alternate explanations coveredin this letier,
We acknowiedge the significant effort underiaken by the Nawy and look forsard 1o the progress anticipated
overthe next sgveral months.

Response:

The Navy feels strongly thal the existing monitoring well network {and those wells currently Beingor séon 1o
be installed)is adequate to bound the understanding of groundwater flow and conlaminant migration
refative to conditions at Red Hill, The Agencies have nol provided atechnically based rebullal to eny LOE
that has been presented relative (o the exlent of groundwater conlamination. When this many LOEs all
poiet i the same conclusion, the resulis are unigue. The Navy is not discounting the small probability that
contamination from past releases may have impacted small localized amasihat are not currently
monilored. However, even if this were the case, there is no indication that there have been impacts o any
other monitoring well in the nelwork orto Red Hill Shal due lo such polential sources,

The model scenarios that are currently helng integrated into the multi-model spproach inclode:
Conceptual Models for Multi-Model Evaluation

1. Homogeneous basall

Z.  Alternale saprolite exient and depth below water table

3. Heterogensous basall
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October 2018 Response To Commaents Page 11 of 11

Froject Title; Comments on Environmental Work and Development of the Contaminan! Fale and Transport
tdodel for the Red Hill Administrative Urder on Consent ("ACC™) Statement of Work ("SB0W"}
Authors: Omer Shalev, Project Coordingtor, EPA Region 8 Land Divisionyand
Roxanne Kwan, Interin Project Coordinalor, DOH Solid and Hazardous Waste Branch
Date: April 22,2018

Comments

4. Helerogensous basalt with allernate saprolile extent and depih below water table
5. Conceptual clinker zonsg
8. Caprock helerogeneily (K-values)
2. Lowerkh and Ky for tuff
b. LowerKh and Ky Tor gliovium
7. Rechame and lgtersl inflow (USGES mapping of drought condiions)
8. Coasisl marine dischargs varabillty {more to Pearl Harborand less offshore)

9. Lateralinfiow from southeast boundary with discharge to Pearl Harbor and small discharge to
oifshore boundary

This multi-model approach allows the Navy o conservatively evaluale potential flow condilions, in an effort
fo-addrass varipus risk considerations (e.g.. potential impacisto Red Hilb gr Halaws Shaft).

N05514 Exhibit N-7J



Attachment 1:
Summary of Lines of Evidence
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Bugust 2010 Response To Comments Aftachiment

Froject Tille: Comments on Environmental Work and Development of the Contaminant Fate and Transpor Modsl for the Red Hill Adminisizative Qrder on Consent ("ADCT
Statemenl of Work "SOW™)
Authors: Omer Shatev, Project Coordinator, EPA Region 8 Land Division: and
Roxanne Kwan, Infenim Projec! Coordinator, DOH Solid and Hazardous Waste Branch
Date: April 22, 2019

1. NoevipENCE OF LNAPL Nean DuTniviNg WELLS

Primary LOE Secondary LOEs
ta. Naphthalene (hyltsell} s vot agood ¢ The very jow delection imits for naphthalenes (e g 0005 po/l by CAS/ALS Y are suseeplible 1o interdferences/artifacis and are inherently more
indicator for the presence of LNAPL vatiable

it There are sporadic detections of naphthalene af Ouliving Wells, Incidence of deteclions correlates bestwith iaboratories used rather than where

detections ocourred and al what concentrations.

+ Naphihalene deteclions during Fourth Quarter 2012 to First Quarier 2015 (CalsclenceiEuroling) are suspect.
Frequent detechions of naphthalens from Fourth Quarter 201210 Thibd Cuarler 2014, then all detettions stopped rom CaliEur.
= Noconciding deteclions of methyinaphthatenes
The laboratory that followed after Calscience (e, CAS/ALS) dig nol delec! naphihalene ol 3 similar reguencies or concentralions, even
ihough the reporting Hmit was an order of magnitude lower.
Approximately 60% ol nephthalene deteclions in Outlving Wells occurred during the suspect period-of CalfEurnyanalysis. Thetemalning
delections are highly sporadic,
All naphthalenes were analyzed by EPA Method B270 810 al 3 lime when only twe ions were used lo idenlify compounds: Three iong are
required lo have achieve robustidentificalion,

1b,  Electron acceptors are not depleted i Owc conditions are prasent at Outlying Wells:
at Oullying Walls : DB concentrations ranged fromy 5.09 fo 8.31 mayL {Fourth Quarter 20181 al Oullying Walls that are represeniative of watsr table chemistey,
RHMWUO7, BHMWIT 1 and HOMW2253-03 are nol represeniative of water fable chemisiry.
Therange of DO N Red Hilt Qullying Wells Is peneratly consistent withi observed DO in O'ahu wells,
» Mitrate concentrations range from 2 to 5.5 mo/L (Fowth Coarter 2018) 8t Oullying Weils that are representative of walter able chemisiny,
demonstraling that nitrate is not dapleted.
+ SBulfate concentralions range from 6.9 1 51.3 mgll. {Fourth Quarier 20181 at Dullving Wells thal are represeniative of waler lable chiomistey,
demanstraling that sulfale is not-deplelad.
¢ Reduting condiions [ORP < 0mV] dre not present in Cullying Wells (Fourth Quaner 20181
« Apart from ong sampling event st REHMWOR, the ORP has baen pasitive since Fourth Quarter 2018 at Oullying Wells reprasentative of the water

table.
ic.  Metabolic by-products are not i Methane has not been detected in Outlying Wells representative of waler table chemistry since Fowrth Quarier 2016 {no methane data prior o this
prasant at Outlying Wells nuarter).

. Ferrous sron was not detected in REMWO4, REMWOS, RHMWOS, RHMWOS, REMWAD, and was detétted below thie it of quantitation a1
REMWOG6 (0,18 3 morL) (Fourth Quarer 20185,
¢ Bince Fourth Cuarier 2018 ferrous ronhds elthir been nonideieet or Helow the lmil of guantiiation in Dullving Walls repiesenialive of waler
table chamisity,

1d. There are not consisient coinciding i. BTEX werenol delecied in RHMWOG, RHMWO7, RHMWOR, RHMWOO, BHMWID, or gl lovels of REMW 1
detections of COPCs and non-COPCs i BTEX were detected infrequentiv (1 1o 5 times) al the remaining Outlying Walls over the moritoring period, which Is more indicative of
{e.g., BTEX, methylnaphihalens, feldfiabaratore artlfacls,
nonpyrogenic PAHs) with « Concentralions ware oflen below the limit of guantitation and ranged from 007 J (6.3.8 poiL,
naphthalene fii. Non-COPC detections in Outlying Wells consisted mainly of compounds that are not associated wilh fuel; phthalales, halogenated VOCs, acetona,

axygensted compounds, and pyrogenic PAHS,

iv. Non-COPCE that can be present oy luels, such as non-pyrogenic PAHSs, were detected infeequently in Dutlving Waells; delections occurred in two
samples-gachin RHMWOS and RHMWO7, and ohe samiple in RHMWO4, indicating fisld/izboralory anifact issues.
+ Won-pyrogenic PAHs were nol detected in REMWOG: BHMWOE, or RHMW09,
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August 2019

Response To Comments

Project Title: Comments on Environmental Work and Development of the Contaminant Fate and Transport Model for the Red Hill Administrative Order on Consent("AQC™

Statement of Work ["S8OW")
Authiors: Omer Shialev, Project Coordinator, EPA Region 8 Land Division; and

Roxanne Kwan, Interim Projest Coordinator, DOM Solid and Hazardous Wasts Branch

Date: Apnl 22, 2018

1. Noevipence oF LNAPL Near QuTLyinG WeLLs

Primary LOE

Secondary LOEs

1e.

i

1g.

TPH should be assessed in the
gontext of other COPCs and non-
COPCs, as trend analyses are
difficult because of inconsistent
methodology and laboratories

TiCs are not a good indicator of the
presenge of LNAPL in Outlving Wells

Lead scavengers {1,2-dibromosthane
and 1, 2-dichloroethane} were not
detected n-Outlying Wells exceptfor
1.2-dichloroethane in RHMWOB in
2017

i
ii;
i

i,

TPH s & parameter dafined by the method used,

TPH results éan include hydrocarbons, melabolites/polar compounids and gnything present that can be detected by thermethod.

TPH canbeused as an indicator parameler for polential impact 1o groundwater; bul the absolute values should be interpreted with caution
Changes-canbe method- andior laboraloryrelated.

« TPH delection s not a direcUindication of hydrocarbons in groundwaler,

TIC dentification and concenirations cannol be confirmed wilhout comparison 1o a known standard.

Maiority of TIC deléctions are niot associatel! with fuels: phthalates, halogenated compounds, oxygen-containing Compounds;

-« Thesecompounds ate ikely associated with istdiaboratory contamination, well constructionimainteriance, andfor hislodcal or current aclivities
atihe site unrelated (o fuel releases.

‘The only TIC hydrocarbon detections in Outlying Wells are nmelhylbenzenes,

« Trmethylbenzene are expecied o be lound with other hydrocarbons i coming fromt a fuslfLNAPL, inmethyibenzene was ihe only TIC detected
inCullying Well samples.

« Trimelhyibenzene was analyzed wilh Malhod B260 in alf Oullying Wells in 2017 and was nol delected.

1,2-dichltrosthans was used in molor gasaline (not aviation gasoline). Motor gasoline was stored in Tank 17 pror io 1960, 1tis Gikely the
datections of 1,2-dichioroathane in FHMWOB are from eilher umiganis or PVC impurily rather than motar gasoling,

To adequately evaluate lead in the environment, careful consideration should be given to the local range of background concentrations as well as
filtering ol water samples, since lead s anaturally voouring slement

1A. No evidence of impact to Outlying Walis from 2014 fuel release (Red Hill discussed sepérately iﬁ LOE2)

1h.

10

Continued sporadic detections of BYEX wilh no apparent increase in detection frequency afier the 2014 fuel release

Continued sporadic detections of
naphthalane with no apparent
increase in detection freguency affer
2014 fuel release

i

Apparent decrease innaphihalene detection frequency in Qullying Wells after the Fourth Quanter 201210 Third Quarter 2014 period when
Calscisnce/Eurolins slopped detecting naphthalens,
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August 2019 Response To Comments Altachment 1

Project Title: Comments on Environmenial Work and Development of the Conlaminant Fale and Transport Mode! jor the Red Hill Administrative Order on Consent {"AOLCT
Statement of Work {"SOW")
Authors: Omer Shalev, Project Coordinator, EPA Region 8 Land Division; and
Roxanne Kwan, Interim Project Coordinator, DOH Bolid and Hazardous Wasle Branch
Date: April 22,2018

2. No svioencE oF LNAPL Near Rep HiLy SHarFT

Primary LOE Secondary LOEs
28, Naphihalene [by ltself) is not g good i, There are sporadic deteclions of naphihalens 8t Red Hill Shafl.
Indicator of the presence of LNAPL « Maphthalene detections during Fourth Guarer 2012 1 First Quarier 2015 {CalsciencelEurafing ) are suspect,
near Red Hill Shalt Frequent delections of naphithalene from Fourth Cusrier 2012 o Third Quarter 2014, then all delections siopped from CallBurp, Indieating

feldAaboratory arifacts.
* No-coinciding delections of methylnaphthalenes.
The taboratory that Iolliowed Calscience {ie., CAS/ALS) did notdetect naphthalene atsimilar frequencies or concentralions sven though the
reporiing lmit was an order of magnitude lower,
The contentrations of naphthalene detecled during Fourth Quarer 2012 1o Third Quarter 2014 were similar o the' concenirations delected in
other Oullying Wells [e.g., MDMW2253-03, RHMWOS). Simitar concentrations would not be sxpecied st these thise wells with very different
constructions:
« Red Hill Shait-induced flow
= HOMW2253-03 - Deap borehole with casing ~40 It below the waler lable
+ HHMWOS - Boreensd aoross (he waler lable
Al naphthalenses were analyzed by EPA Method B270°SIM al a ime whin only two lons wers used o identify compownds. Three jons are
fequired to have achieve robustidentification {DoD and DOE 2017,
i, The very low detection imits for naphthatenes (e.g. 0005 gg/L by CASIALS) are susceptitife to intederencesrartifacts and are inhigrently more
variable,
#i Maphthalens detections olten do not coincide with - and 2-methyinaphihalens or TPH detections. as would be expected if the detections were
due o a'nearhy LNAPL source.

Zb. Electron acceplors are nol depleted i Oxic condlions are present al Red Hill Shalt{DO = 8.7 mgil. during Fourth Quarter 2018 samgpling event).
at Rad Hill Shah i Nitrate was 2.3 mg/L. during Fourth Guarter 2018 sampling event-and is not deplsied.
i - Butfate was 16.6 mgil during Fourth Quarter samipling event and s not depleted,
ne. Reducng condilions (ORP < {mV were not present,

2¢.  Metabolic byproducts imethane and i -Methane has been non-detect in Red Hill Shalt since Fourth Quarter 2016 (no methans data priee o 1his guarter),

ferrous iron} were not detacted in i Ferousiron has been most commonly non-detect i Red Hill Shaft since Fourth Quarler 2016, detecied concentrations have ranged from 0,17 J
Red Hill Shaft (Fourth Guarter 2018) o034 mo/l.

2d.. There are not consistent coineiding i ‘BTEX have beer delected i keo samples (Fourth Quarler 2012 anid Fourdh Quarier 2018) and were notconfimmed during the subsenuent
detections of COPCs and non-COPCs samphng avents.
{e.g,; BTEX, methyinaphthalens, . NorCOPC deteclions in Red Hill Shalt consisted mainly of compoundi that are nol associaled with Tusl: phihalates, hilogenaled VOCs, acelohs,
nonpyrogenic PAHs] with oxygenaled compounds, and pyrogenic PAHS:
naphthalene e Non-COPCs related o fuel, non-pyrogenic PAHS, were delecied in only one sample from: Red Hill Shalt in Fourth Guarter 2005,

2é.  TPH should be assessed in the i, TPH detections often did not coingide vilh detections of other COPCs.
context of other COPCs and non- i TPHs a parameter defined by the method used,

LOPCs as trend analysis is difficult i THH resulls canvinclude hydriocarbons, metabolilesipolar compoanis, and dnything present that can be delecied by flie mithod.
because of inconsistert methodology | & TPH canbe used as an indicstor parameler or potential impach to groundwater, but the shsolute values should be interpreted with caulion
and laboratories Changes can be method- andfor Izboratoryeisted,

¥, TPH deteclionis nol & direct indication of hydrocarbons in grountdwater
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August 2019

Response To Comments Atigchment 1

Project Tille: Comments on Environmental Work and Development of the Contaminant Fate and Transport Model for the Red Hill Administrative Orderon Conssnt (“*A0C"7)

Statement of Work ["SOW")
Authors: Omer Shalev, Project Coordinalor, EPA Region 8 Land Division; and
Roxanne Kwan, inlerim Project Coordinator, DOM Solid and Hazerdous Waste Branch
Date: Apnlb22. 2018

2. Noevipence oF LNAPL Near Rep HiLo SHarT

Primary LOE

Secondary LOEs

2

TiGs are not a good indicator of the
presance of LNAPL in Outlying Wells

i TIC identification and contenbrations cannol be confirmed without comparison o 8 knowri standard.
#, Themajority of TIC detections are not associated with fuel: phihalates, halogenaled compounds, oxygen-conlaining compounds:
+ These compounds may be associated wilh fieldiaboratory contamination, well construction/maintenance, andfor histodcal or current activities al
ihe site unralated o fuel releases.
i, TIC hydroearbon deteclions In Red Hill Shafl are of timethylbenzensa and two ofher hydrocarbons {1.2.3.4.5-pentamethyl-cyclopentane, and 355
trimethyl-2-herens).
+ Trmelhylbenzens would be expected to e found with oiver hydrosarbons I coming from a fueliLNAPL: imethyibenzene was the only TIC
detecied in Oullyving Well samples
s Trimsihyibenzene was analyzed for with Method 8260 in Red Hill Shaftin 2017 and was nol delected,
i The other TIC hydrocarbons were ol detected in RHMWO2 or RHMWO1 detections are unlikely to be related o RHMWO2,

Zg. Leadscavengers (1, 2.dibromosthane and 1,2:dichlarosthane) have not been detected in Red Hill Shalt

4. Mo Evinence oF GROUNDWATER IMpacT prROM 2014 FuelL RELEASE

Primary LOE

Secondary LOEs

3a.
3b.

dc.

ad.

BTEX detection ocourrences did not change in RHVMWO2 afler the 2014 fuel relpasze

The ratio of methyinaphthalenes to
naphihialens in REMWO2 did not
change after the 2014 fusl release

TPH alone not good indicator of
changes water chemistry at
RHMWOZ after 2014 release

#Measured TPH concentrations In
BHMWIZ are not 3 good indicator of
the presence of LNAPL

GOPC deatection signalure did not
change in RHMWO2 after the 2014 Juel
release

i A dresh source of LNAPL in RHMWOZ vicinity would change the ratio as frash fuel has a different signature than degraded fuel
s o general, the parenl PAH [CORC aaphinalens) s tess abundant than the sum of the corresponding alkylated PAHs {in this case, COPCs
t-methvinaphthalens and 2-methylnaphthalens, which are the wo possible Isomers of nephihslens with & melhyl group substitution) from-any
petroleum sources;

i, TPHehould be assessed in the context of other COPCs and non-COPCs, as lrend analysis is difficult because of inconsistent methodology and
laboralories.
« FPAMethod 8015 is a guidance method and is not prescriplive, which resulis in significant variation in.analysis behween faboralories,
« Thanges in analylical laboratory often coincide with sharp changes in detected TPH concenirations in RHMWO2,

i, Results can include hydrocarnons, metabolitesipolar compounds, and anylhing present deteciable by the method,

i, Concenirationg/presence of TRPH metaboliles/polar compoungs can be delanmined by using 86C.

i Polar compounds are more soluble than parent nonpolar compoundsfhydrocarbons; therefore, the presence of polar compoundsimeiaboliles can
resull in increased solubiity of what s measurad as TPH,

i Polar compounds/matabolites in RHMWOZ are more soluble ihan parent hydrocarbens, what s measured 25 TPH is notindicative of ihe presence
of LNAPL from a Tresh release, butis indicative of an older nearby saurce.

i Theincreased number of sampling evenls immediately foflowing the 2014 fuelrelease resulls in arapparent increase in COPC detections. Thisis
aresult of more frequent sampling, nobofaningrease in TPH conlamination in the groundwater
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Attachment 2;

July 26, 2019 AOC Parties Technical Working Group
Meeting Slide Deck
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NAVFAC HAWAN

Multiple “Stacked” Impact Factors Analysis
for
Evaluation of Groundwater Impacts to
Red Hill Monitoring Wells

Red Hill Bulk Fuel Storage Facility
July 2019
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Road Map

* Background: Dissolved Oxygen (DO)
* National Background DO: Data from 26 Sites
¢ DO in Other Basalt Aquifers
* DO in Shallow Regional Groundwater Monitoring Wells on Oahu
* Hawaii Example of Release Evaluation Using Dissolved O,

* Background: Total Petroleum Hydrocarbons

* Multi-Factor Analysis
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Dissolved Oxygen Saturation:
26 Nationwide MNA Sites

Tablo 2-1: Bockgreund Disooived Dxygen Dota from 26 Moaltersd Mslursl Attenuation $udiss
_ {ahodemaler ot al., 198H)

Haturel Attencation o Ntk T Theosscs | % Dlasswwse
. et Concenraion | Tempemtios Sonmity | -Gebawien
IR QR LRS Morth 1mgt) {'cl {mglL) )

i SRS til AFB. UT - Spa 870 80 187 P4 0%
Battle Creek ANGR M1 » S50 3 _ 6.0 4o 102 0%
Madison ANGE, W1 7.9 1K LY [
"Eimensor! AFB, AK - Hangar 10 0.8 89 123 7%
Elmendorf AFD, AK - 5T-41 ; 128 A 122 o
Wi Ssimen AFB, AK, 9812 108 75 121 9%
Emin AF8, FL - POL Facsty 38 6 B2 &%
Patnck AFB. FL - Gs Station L 261 83 48%
WiaeDil AFB, FL - Sze 56 24 252 B4 2%
#4acDil AFB, FL - Pump House 75 FX] 263 82 %
Myrtic Baach. SC - POL Facily 1% 7.2 87 L
Prean sy e, Lasginy AFB, VA - Slis SSO4 50 195 83 4%
b [ wearmvene Langiey AFB, VA - Sie 8516 88 2T 82 %
wetinn L’F_‘ o 1., Gritis AFB, NY - Pumphouss 5 (X} T 102 "%
x_h__j_ o B ! Pope AFB, NC - FPTA M 8.5 16.8 23 8%
-—hl' fr— Saywmour Johnson AFE, NC - Bicg 470 0.0 174 Y] "%
Faichid AFD, WA, Bidg 1212 T 83 121 08 0%
‘Enker AFB. AR - Gas Staton 32 145 ‘ 103 s
Dever AED, DL - S4e S827/RYZ 83 T 104 S0
Baking AFB, D.G. - Car Goe Comer 75 203 9.1 2%
Offislt APB, NE - Tank 348 as 222 [T} %
“Wasiover AFB. WA~ Chrieimas Tree FIA 12 134 ~ 108 0%
Coluntys AFD, MG - 5T-24 85 , 08 CX) [Ty
Shaw AFB, 5C - Bisg 1813 19 28 87 9%
Travis AFD, CA - Gas Staton 37 anr 8.9 4%
Beaio AR, CA » LIST 5ta B4 17a 86 T
A [%] mr | 2w 8%

Avg. Background DO | Avg. DO Solubility Avg. DO
(mg/L) (mg/L) Saturation

6.7 mg/L 9.8 mg/L 68%

6 A
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DO Comparison Other Basalt Aquifers

Ground-Water Geochemistry of the Columbia Plateau
Aquifer System, Washingion. Orcgon, and Idaho

¥ =,

Ay W Seernkampf ond PP Heam_ e

| Acnmbunss o e Bropyml I
Ager-Syiom Anadyas Progion i

| [V, Genlogcal Suruey
haen-Tile Repoee 3-0h7

Dissolved Oxygen Data from Basait Aquifers in Columbia Plateau (Steinkampf and Hearn,

1986)
R Theoretical | _
Dissolved | Dissolvad | Dissolved | Dissolved Dissolved Mean
Oxygen | Oxygen | Oxygsn Oxygen Oxygon Groundwater

Basalt Minimum | Maximum| Mean Saturation || Saturation (\Temperatura|  Number
Hydrogeological Unit| (mgll) | (mgil) | (mgi) (mg/L) {%) (°C) | Analysis
Saddle Mountains | 05 10 6.39 9.8 65% 17 | 20
V¥anapum 0.1 10.6 5.5 10.3 53% 14.4 266
Grande Ronde 0.1 10.2 2.6 9.5 27% 18.3 160
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DO Comparison To Other Basalt Aquifers

Ml\s groundwater moves through the aquifer along a flow path, the dissolved oxygen in the groundwater gradually is

P Sy v Ry R Wogrem.

, consumed by redox processes. Once all of the dissolved oxygen is consumed, other chemical species can accept electrons snd

Aneration, mass anatysis, and mapiestic compositions of the
Eontinet Biufts Rembey, Solumida River foed basalt proninse

Mgt G Troan
L i s I e vl Y P e P, Ly ML LY

SBSTRALT Ths CR3C e g tmnde whaten o
i TR VRIS, it gty jabapighy el faa
Aengryre W o Pl g S EREIOL v SRR [Fsies e SRy o) b Saregeet v

h—-thmdmr‘m-ﬂ bl Seres ve penh oo of susigRisieoly miela Hedds b e o o

function of dissolved oxygen. Dissolved oxygen is consumed by oxidation |
1 reactions with redox-active elements such as iron. SB lavas, as well as other |
: CRBG lavas, have a large resesvoir of redur.ed iron (>10 wit% FBD} -EE% of |

w. >wawwmm
Condhions In o Mucisar Waste Reposilory iy Bosaht

M S L e N

Abstract

During eongtruction of a nuclear waste repository in basalt(NWRB), Eh conditions in the repository horizon will be perturbed as a
result of air-saturation of groundwater, temporarily leading to redox conditions more oxidizing than in the undisturbed system.
Performance assessmerit of an NWRB requires information on redox conditions, since they will greatly affect the corrosion rate of
canisters and the solubility and transport of certain radionuclides. Experiments were conducted to evaluate rates of oxygen
consumption and redox conditions in the basalt-water system under conditions expected in an NWRB. Two methods were used to
obtain these data: (1) the As(I[X)/As{V) redox couple and (2) the measurement of dissolved oxygen levels in solution as a function of
time. These experiments have provided evidence that basalt is effeetive in removing dissolved oxygen and in rapidly imposing
reducing vondilions on solulions. At 3007°C, caleulations showed that an upper limit on Eh of -400 * 100 mV wag attained in 1 days.
The dissolved oxygen content of selutions from a 150°C experiment decreased from ajr-saturation (8.5-9 mg/L) 10 0.4 mg/L afier 8

8 days, while solutions maintajned at 100°C for 130 days contalned 1.8-1.9 mg/L dissolved oxygen.
N05528 Eul.\:ln:# Il\l 7
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Could Dissolved Oxygen Depletion be Due to
Natural Geochemical Processes?

Degradation of CFCs also can impart an old bias.
Chlorofluorocarbons degrade in anaerobic environ-
ments under sulfate-reducing or methanogenic condi-
tions (Plummer and Busenberg, 1999). Degradation
does not appear probable in Oahu saturated aquifers
because all ground-water samples contained dissolved
oxygen and no methane. However, CFCs may degrade
in parts of the unsaturated zone. Some exposures of red
saprolite in the study area contain greenish-gray bands
where iron has been reduced from its ferric state (red)
to its ferrous state (green). This suggests that anaerobic
reducing conditions existed in the saprolite, most likely
within perched water bodies.
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Increasing DO Over Time in Three Outlying Wells

g e ittt e

NAFAC
'HHMDG (Drilled 2014) RHMWOT (Drilled 2014) RHMWOS (Drilled 2016)
106 . 10 - — 10 .
8 8 8
R Dl Lo | |Fgt
o "1.. ,
B 2 ¢ . 2 QOGQE;@OD A 2 ; |
0 % & s - . - o fﬁxﬂal__ -4 4 fomrrm —t 0 + -+
0 1 2 3 4 5 6 0 1 2 3 4 5 8 0 2 4 8
Yoars sinco firet cample Yoars since first samplo Years oince ﬂw(mmplo
Dissolved Oxygen Concentration vs. Time Since Installation for MEQQ_M Monitoring
Wells Drilled Near Saprolite Zones. RHMW06 and RMWO07 were Completed in Oct. 2014;
- RHMWOS in Oct 2016 e i
Conlid '.’r'-‘w‘f‘" L
Abstract

10

During construction of a nuclear waste repository in basalt(NWRB), Eh conditions in the repository horizon will be perturbed as a
result of air-saturation of groundwater, temporarily leading to redox conditions more oxidizing than in the undisturbed system.
Performance asssssment of an NWRB requires information on redox conditions, sinea they will greatly affect the corrosion rate of
canjsters and the solubility and transport of certain radionuclides. Experiments were condueted to evaluate rates of oxygen

b ,
asradit consumption and redox conditions in the basalt-water gystem under conditions expected in an NWRB. Two methods were used to

" "'“:;x e

:

days, while solutions maintained at 100°C for 130 days contained 1.8-1.9 mg/L dissolved oxygen.

N05530

obtain these data: (1) the As(III)/As(V) redox couple and (2) the measurement of dissolved axygen levels in solution as a fonetion of
time. These experiments have provided evidence that basalt is effective in removing dissolved oxygen and in rapidly impesing
reducing conditions on solutions. At 300°C, caleulations showed that an upper limit on Eh of -400 + 100 mV was attained in 11 days.
The dissolved axygen content of golutions from a 150°C experiment decreased from air-saturation (8.5-¢ mg/L) to 0.4 mg/L after 8




Dissolved Oxygen Measurement Problems
Oct. / Nov. / Dec. 20167

. RHMWOS g8 RHMWI? g RHMWOR
' . . ' Key Point: Almost all DO
3 +(%,60700|{2e el 3 o 3 %000 measurements from Oct to Dec 2016
e 8'1 o llge, o 2 * fms° were depressed compared to
: | Lol ol previous and subsequent
L vt - it T Y Y eenwesse '] . | Measurements, strongly supporting a

conclusion that some type of

Dissolved eh Concentration ve. Time Since Installation for Three Eacliity Monttoring : s :
Wells mu.?u’?iﬁ.. Saprolite Zones, RHMWOS and RMWO7 wera Complatsd In Oct. 2014; calibration/measurement issues was
RHMWOS In Oct. 2015, S | the cause.
- | Oct. / Nov. / Dec. 2016
10 : DO Measurements
9
o 8 === Halawa Deep
&
g 7 s =i RHMWO4
£ g ~@=RHMWOS
)
2 5 b RHMWOG
o s RHMWO7
T 4
> / -RHMWOS
0 3 = - — e - — — e - —
a — - — -RHMWO9
2 3 \/ oy T ' == =#—=RHMW10
1 o F . L — -
e , / 1[16 8[11;/16 11:26 6 3]6I/17 6{1:1/17 9/25}17- 12;_3‘1/17
10/23/15 1/31/16 5/10 -
11 / r\/mt;t;'u Y ol e B Rl __4__. e SR - A |l Exhibit N-7J




Monitoring Wells vs. Public Water Supply Wells

Monitoring Dissolved Oxygen in Ground Water:
Some Basic Considerations

by Seth Row and Austin Long

anoxic water, the resulting sample will usually appear
oxic. Valuable data that can be used to assess contami-
nant stability within the restricted anoxic zone(s) would
be lost in this manner. Turbulence and the depressuriza-

tion of deep ground water are other inherent problems

| associated with sampling {rom production wells. How-
ever, in many cases, production wells represent the only

viable access to deep ground water and thercfore must be

_ considered as a samp[in_g point o{_ last resort. ’

No simple test can be given to assess the validity of |
| any sampling racthod. However, if ground water samples
- are uniformly saturated (approach the maximum solu-
' bility of 0, in water at a given salinity, temperature, and
 pressure), the sampling method might be considered sus- |

pect. Conversely, if samples [rom an unconfined aquifer

Y o (L g R T st A

12 N05532
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Public Water Supply Wells vs.
Upgradient, “Far-Field” Monitoring Wells

Monitoring Dissolved Oxygen in Ground Water:
| Some Basic Considerations

hy Seth Row and Awstin Long

anoxic water, the resulting sample will usually appear
oxic. Valuable data that can be used to assess contami-
nant stability within the restricted anoxic zone(s) would
be lost in this manner. Turbulence and the depressuriza-
tion of deep ground water are other inherent problems
associated with sampling from production wells. How-
ever, in many cases, production wells represent the only
viable access to deep ground water and therefore must be

considered as a sampling point of last resort.

P T

| No simple test can be given to assess the validity of
| any sampling method. However, if ground water samples
‘are uniformly saturated (approach the maximum solu-
' bility of O, in water at a given salinity, temperature, and
 pressure), the sampling method might be considered sus-
| pect. Conversely, if samples from an unconfined aguifer

PR T TE E TET

Rl

“Another potential source of
clean bias arises from well
depth.”

“Recognizing this possible depth bias, a supplemental network of 15
monitoring wells was selected as a “Special Study” aimed at sampling
shallower, younger ground waler that is closed off from some of the
public-supply wells {most monitoring wells are open at, or just beneath,
the water table).... *

“Although some were instailed to investigate contarinated sites, only
upgradient or “far-field” wells were selected so results reflect regional
groundwater quality and not that of point sources.”

13 N05533

Screantd Intervals {Depth Birkow Waler Surlace] For USOS Publbic Water Supply Wells
{PWS), USOS Monnoring Welis (M}, Red Hill Fachay Monmaring Wotis (RHMW]

Deagen Bate Want (Seut]

U ———

: Faurs -1 Scresned intervals for Publie Walsr Supply Walia [FWS) Used In Reglonal Groundwler
. § Mlaniysring

CQualkety Study (Hurnt, 1994] ve. Sersaned intitval of Red HIl
watsr gurface). The two PWE clossst ta the Facllity mre cutlinea in Red.

Walles (Dapin balaw

EXNIDITN-7J




| Man-Made Non-COPCs in Outlying Wells
: Detections, Sampling Artifacts, Lab Artifacts

RHMW04 RHMWOQ5 RHMWO06 Hatawa Deep
100% 100%
75% 75%
60% 50%
25% 25%
0% ZJ___ Ct%
RHMWO7 RHMWGS RHMWO09 Red Hill Shaft
100% 100% 100% 100%
76% 75% 78% 6%
50% 50%, 50% 50%
25% 5% ‘ 25% 25% B
0% 0% 0% 0%
g o E g < E g L ;_.E g < £

Halogenated VOCs: chloromethane, bromomethane, bromodichloromethane, dibromochloromethane,
trichloroethene (TCE), 1,2,4-trichlorobenzene (some of these halogenated VOCs could also be in

groundwater due to past land use or chlorination, rather than a sampling/analytical artifact).
Phthalates: bis(2-ethlyhexy!)phthalate, dimethyl phthalate

Percent Detections of Mlan-Made but non-Constituents of Potential Concern
(non-COPCs) in Outlying Monitoring Wells at the Facility

14 N05534 Exhibit N-7J



Dissolved Oxygen in 15 USGS Upgradient,
“Far-Field” Groundwater Monitoring Wells

Table 2-%: Background Dissolved Oxygen Data from 15 Upgradient, Far-Field Monltori

Dissolved Oxygen | % Diasclved Qxygen

USGS Upgradient, "Far Fieid"| Concenlration Saturation
Monitaring Well (mgiL.) (%)
MO | 6.5 B

Maz2 6.6 81

MO3 ' 47 57
Mo4 6.3 74
~ MO5 6.8 82
 M06 | 7.6 88
MO7 g 7.2 86
MOB '~ 6.6 80
5 MoB 6.8 83
M10 7.8 90
M11 ‘ 76 04
w2 6.8 82
M13 7.1 88
M14 87 | 81
M15 6.1 73
Averngs 67 ‘ 81%

Avg. Background DO Avg. DO

(mg/l.) Saturation

Key Point: 6.7 mg/L 81%

USGS upgradient, “far-field” monitoring wells in regional study had:
* Average DO in shallow Oahu groundwater: 6.7 mg/L
* Minimum DO in shallow Oahu groundwater: 4.7 mg/L

Min. Background DO
(mg/L)
4.7 mg/L
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County of Maui Concluded Presence of “several
mg/L of dissolved oxygen” Indicated No Release

e

Dissolved oxygen &.09 730 5.31 444 586 5.25

Comparing the typical landfill effects and leachate quality to the groundwater quality data presented in
Table 1, no clear indication exists of landfill effects on groundwater quality at CMLF. While some
constituent concentrations {such as sodium and chloride} are higher in downgradient well MW-2
compared to other wells, bicarbonate is higher in upgradient wells than in any of the downgradient wells.
Data on chloride and sodium in groundwater should be used with caution because both ions are major
components of sea water and spatial and temporal variability in the concentrations of these ions in basal
aquifer groundwater, which occurs as a comparatively lower-density lens floating on comparatively
higher-density sea water, are expected and have been described in the literature (Mink and Lau, 2006). In
particular, chloride concentrations in groundwater in Hawaii is used as an indicator of sea water intrusion
(Swain, 1973). As reflected in Table 1, the presence of sulfate and nitrate above reporting limits in all wells,
the absence of dissolved iron, and the aerobic nature of the groundwater (positive redox values and
several mg/L of dissolved oxygen) all suggest the lack of a water quality signature characteristic of releases
from a MSWLF. Table 2 provides a comparison of these five key indicators in leachate and in groundwater.
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Road Map

e Background: Total Petroleum Hydrocarbons

o Apparent First Years Drilling Effect
o Air Rotary Drilling
e Measuring Low TPH Concentrations
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TPH-d vs. Time From First Sample
TPH-d Detects Concentrated in First 1-2 Years

RHMWO4 RHNMWOS RHMWOG
_ 2500 : _ = _ =0
~ ©Duect 5 Cetect -
% 2000 ‘ Nen-detect § = nﬂen-outct ‘ % 2% é::::"“‘
& 1600 ERE 3 1500
§ g -
§ 1000 5 § o
g @ - e e a pase-tpae——s——| (o Dwr R—
L] a 12 16 a 12 1% ¢ i 8 12 18
Years since first aamgie Years since first aample Years amce first sampie
RHMWO7 RHMWo8 RHMWOS
- B0 - _ B
ODetact o 00stoct 5 ©Dete
% 2000 - Non-datect % 0N Mon.dstest ‘g o Mm-:uu:t
£ 1 E 1600 g 1500 '
g 1000‘ § 00D g 1000
] 500
Jos N | | S WS b W—
] o 3 12 16 4 B 12 8 ] 4 -] 12 1%
Years since first sampie Years since first samgla Years since first sampie
RHMW10
- B * Generalized Wilcoxon test — non-parametric statistical method to
5 a0 s MR evaluate if two groups of left-censored chemical data are statistically
3 s different or similar
E - * A general statistical rule is if the p-value is less than 0.05, then a
g - statistically significant difference does exist at a 95% confidence level.
Bfiay » First year of combined TPH-d data (RHMWO04 through RHMW10)
0 4 8 2 1. showed a significant difference (p < 0.05) vs. subsequent years
Years since first samgie
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it's more than just water

NGWA Video Excerpt:

| https://ww.youtube.com/watch?v=V9oAEbF-Nrl
0:00 to 0:04

41:00 to 42.08

AIR ROTARY DRILLING

RICHARD THRON, MGWC

1-(800) 760-9355 nchardthron@yahoo com
21 N05541 B
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Air Rotary Drilling: Rotary Air Compressors and
Hammers Lubricated by Oil

4

= Most common methods of air rotary
drilling
= Air Drilling
= Air Foam Drilling
» Air Mist Drilling
= Air Foam Gel Drilling

Methods

22 05542 Exhibit N-7J



Could TPH Detects be Coming from Drilling?

DRILLER

Reverse-air Rotary for Monitoring Weills

Losw |, AN

method. The air discharged from air compressors normally contains
finely atomized lubricating oil. To help prevent this oil from
contaminating monitoring well drill holes, compressor discharge filters
must be installed - and maintained during regular intervals - on rigs
used to drill monitoring wells. Air-discharge samples should be collected
as reference samples for future comparison where hydrocarbon
contamination is being studied. These samples are a necessity in
applications where lubrication of down-the-hole hammers or other tools
is essential. The usc of foam additives to aid cuttings removal also can
introduce organic contaminants into the monitoring system. These
should be avoided, but where necessary, samples of the foaming agent
must be taken as reference samples.

m'

Canbrrebirudhy (h:nlmm

4.4

AirRotary

Rotary dnlling mvolves the use of circulatng fhuids (i.e., mud. water, or nn') to
remove the drill cuttings and maintain an open hole as dnlling progresses. mﬂ
dtﬂ!mgfmmaudomthedﬁllplpeandbackupthehnmholetomethc
cuttings. The air rotary drilling technique is best suited for use in hard rock (versus
unconsolidated or poorly consohdated materials).

Unless an oil-less compressor is used, there is always the risk of introducing
some quantity of compressoroil into the borehole. This can occur even when

filters are used, becanse their effectiveness depends on careful
maintenance. At best. the issue of whether oil has been introduced into the
aquifer will remain suspect. There is generally no way to tell when
compressor filtersneed changingbecause most drilling equipment have safety
bypass valves that route the air around plugged filters.

23
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In hard, abrasive, consolidated rock, a down-the-hole hammer may be more appropriate than the
air rotary method. In this method. compressed air is used to actuate and operate a pneumatic
hammer as well as lift the cuttings to the surface and cool the hammer bit. One drawback of the
down-the-hole hammer ts that oil is required in the air stream to lubricate the hanuner-actuating
device. and this oil could potentially contaminate the soil in the vicmity of the borehole and the
aquifer.

| Hydrocarbon chemistry, thereby distorting the true subsurface conditions. Air rotary drilling
| Contaminated removes the concerns over formation clogging and drilling fluid effects by using
= gﬁmm compressed air to remove cuttings. It lacks the ability to maintain a stable bore-
hole in unconsolidated formations altbough this may be somewhat mitigated by
A the addition of drilling fluids. The major limitations from a site assessment stand-
| Publc Bealt Fffes point come from the potential for introduction of oils and contaminants into the
Y i well from poorly filtered air, the difficulty in collecting accurate samples, poten-
tial for vertical contaminant migration during drilling, and the risk of exposure
for the drill crew to toxic volatile vapors when pockets of soil or water contami-

B e

i
i

-~
b '

'
- -

24 Nos544 Exhibit N-7J



Observed Drilling Water and TPH Issues

!

Low Level TPH Concentrations Observed in Drilling Water

* TPH identified in the water used for drilling.

* An enhanced sampling program was developed to evaluate where the TPH was
being introduced so that the problem could be isolated and addressed.

* Most TPH hits were observed in drilling rig water outfall from the drill string (prior to
entering the borehole.

* Avreview of the early TPH hits in RHMW10 clearly show that the TPH is likely due to a
non-petroleum-based lubricant.

* Since TPH was a factor during the driling of RHMWO08, RHMW09, RHMW10, and
RHMW14; it is likely that it also may have been a potential issue during the installation of
all monitoring wells.

> Early detections of TPH are likely due to drilling and well installation.
> Low-level detections of TPH related to drilling are not uncommon and are
a well-known issue within the industry.
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Tabile 1-1: Anslytical Result of Driiling “Make-Up™ Water Samples

G ..I ” TP Tena | TPRaseC | tPHe ] IPRosoC |
WelID  |Sampie D Sampling Paint oL poiL poL oL pgiL
RMMWOB | 9772016 Rig Outfal <1BU 1704 - 520 -
RFMAWDS | /292016 Rig Outfal <18U 85J — 160 J =
“RHMWO9 | 772012016 Rig Outfall <180 i) = 150 =
RHMWO9 | 7/26/2016 Wator Truck Outout <18U <25U — <40y -
RHMWO9 | 81212019 Rig Outfail <150 <250 - 43 =
RHMWOD | 16/1900 Wumicipal Hydrant <150 <250 — <a0u —
RHMWO? | B/18/2016 Rig Outtal) <16U 140J e 720 -
RHMWO | B/22/20186 | Water Truck Output = <250 — <40U -
RHMWOD | ®/2212016 Watsr Hoga - <250 - <0y —
RHMWOR | /2272018 Rig Outfal <150 <250 5 <40V -
“RHAMWI0 | 72017 Rig Outiall <180 &0 e a7 ==
“RHMWI0 | M28/72017 Rig Outfal <18U 100 - 40 -
“RAWWIT | 10072017 Rig Outial <180 <25UJ = <40 U s
“RANWTE | 112019 Municipal Hydeanl z180 <251 — <& U —
T RHMWIR | 1/11/2015 | Water Truek Ouipid (pro-GAC) <18U <250 - <40 U -
“REMNIZ | 111172018 Rig Outfall (post-GAC) <18U 1,000 <254 220 <404
RHMWHE | 112212019 Walsr Hose (post-GAC) <18V 300 <25U 490 <40
“RHNWAE | 172202010 Rig Outfall (post-GAC) <18V 340 <250 780 <200
RAMVWIE | 21872010 Walar Hosa (posl-GAC) <180 <250 — <40U =
RHMWAG | 211872010 Rip Outfoll (post-GAC) <18 <250 = <a0U -
RHMWIS | 120972017 Rig Outfall <18U <250 = <40U =
“RHTBOT | 3772018 Fog Outiall (poat-GAC) <18l <250 = < U =
Notea:
Bﬂ Thownaﬁn’:ms analyzed for but not detectod abOve the stated Emi SAMPLING POINTS
'JM_ Estimatod ‘“:"Iw « Water hose (post GAC) — waler from the truck hose to the rig (some samples after GAC freatment (post-GAC)
m ;Wm » Rig outfall (post GAC) — waler that has gone through the drilling rig/drill string (some of this was post
GAC  grenular nctivated carbon GAC/before getting to the drilling rig) prior to entering the boring
gﬁc m g  Municipal hydrant — water supply at the hydrant before going to the truck
TPH.d  total potroloum hydrocarbons - dessl fango organics « Water truck output (pre/post GAC) — water sample at the waler truck (pre/post GAC treatment)
TPHg lotsd petroisum hydrocarbons - gasodine ranga organics =
TRt ‘Sotpetecyiuery ITpdmEEIN: £ GRAgR EAGICH Nole: Not all 'rig outfall* or "water hose" samples collected under similar condilions and can either be:

"~
o)

N05546

1) collected after filtered through GAC (i.e., post-GAC sample [RHMW15-related samples and more recent]}, or
2) was not run through GAC at all {potable water samples prior lo RHMW15 drilIirEE hibit N-7J




TPH-d Concentration {ug/L)

Non-Detect

400
RHMWO4
300 BRHMW06
& RHMWO07
A RHMWO08 |
200 © RHMWO9 | |
A‘ SRHMW10
100 Only 5 samplesin
2 RHMWO4in years 8 and 10
. h ® , e i , 1
® mo O oDgo
=2 o 00
E & 4 Non-detect concentrations not
o QTHEO SO oo 0 plotted on Y-axis
0 4 5 6 7 8 9 10

Years since first sample

Drilling Completed:
Sept. 2005:RHMW04
Oct. 2014: RHMW06, RHMWO07
Oct. 2016: RHMW08, RHMW09
May 2017: RHMW10
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Are The Two Extremely Low Concentration
Detections in RHMWO04 After Year 2 ihr
Indicatiorgs !_of lm _act From Fuel Releases? NAYFAC

Various laboratory limits for TPH-d

Current {October 2016 to February 2019) Navy contracted laboratory MDL and LOD 13 and 25 pgil.

EPA Region 9 laboratory QL 150 ug/L.
Typical routine Eurofins/Test America RL 100 pg/L
Historical Navy contract laboratories for the Facility manitoring DL 10to 352 pg/L
Concentration below which misinterpretation of basealine noise may cause data 100 ua/
usability issues (DOH, 2018) gl
Two RHMWO4 TPH-d Detections 10J-17 J g/l

Notes: MDL'= method detection limit; LOD = limit of detection; QL = quantitation limit; RL = reporting limit,
DL = detection limit; J = estimated value

* Laboratories can calculate MDLs that cannot be achieved in practice when very low spike
levels are used. DoD Quality Systems Manual (QSM) (DoD and DOE 2017)
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~ Are The Two Extremely Low Concentration
Detections in RHMWO04 After Year 2
Indications of Impact From Fuel Releases?

E i

Anomalous Detections of "TPH"

“TPH" as measured using modified EPA Methad 8015 is not sensitive to the actual constituents present in the
sample, and therefore organic compounds other than petroleum can be quantified and reported by the laboratary
in the GRO, DRO, and CRO ranges. VOCs such as chiorinatad solvents can be reported as “TPHE/GRO." Laboratory
contamination can be reported in any of the TPH ranges. Natural organics and biodegradation by-products can be
reported in the "TPHd/DRO” or “TPHmo/ORO” range. Semi-volatile organics such as coal tar or creosate can be
| reported as “TPHd/DRO” or “TPHmMo/ORO". These detections are often flagged by the laboratary as “does not
match standard,” but the concentrations are reported anyway.

lmportant! It Is important to review the chromatograms to evsluate the source of the anomalous
detections, and notto assume that the reported detections are petroleum.

T L — RHMWO04 July 2014:
' | % Does not resemble any
‘ ] t § type of fuel pattern,
| jL S | | dissolved fuel
LI : LY components, or
| b Tg S 4%"‘“ ; biodegraded matter.
1 Cverview <ot

s A A ey o gy P PR )

g 77 Bt e S Y 5 8 SIS S e AT ¥ B AL | g o et
. et 45+ ot 20 b5 o L Lo T B g b P i i o B B

==

RHMWO04 Jan. 2015:

| Obvious and often
unavoidable over-
integration of baseline

29 N05549
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Are The Twe

Indications

> Extremely Low Concentration
Detections in RHMWO04 After Year 2
f Impact From Fuel Releases?

Collection and Use of Total Petroleum
Hydrocarbon Data for the Risk-Based |
Evaluation of Petroleum Releases |

Example Case Studies

Last Updatet: October 2018

Hanal'} Depastinent of Aealih
gaacd Evaluation and Eswrgrncy Response (ilice
Hooeiska, Howal'i

4 COMAMON RISK ASSESSMENT PROBLEMS AND DATA LAFPSES

As noted in the case stodies, existing TPH data might or might not be adequate for rsk-based
assessment of potential environmental concems at a petroleum-release site. Commeon types of data
1apses and data usability issues include:

o

Reliance on BTEXN and PAH data @i.c., indicator compounds) alone for decision making
in the absence of TPH characterization data for all media (Le., soil, sediment, water, soil
vapor and/or indoor air);

Failure to document nature, location and potenfial environmental copcems posed by
restdual contamination,;

Absence of a detailed CSM and consideration of all current or potential sources, pathways
and receptors;

Focus of initial risk assessment on lnman direct exposure and lack of data collection and
assessment of other potential concems, inclnding leaching, vapor introsion, impacts to
aguatic habitats, gross contamination, and selated environmental concerms;

Inability to assess degradation state of petroleum in groundwater due to lack of silica gel
cleanup data;

[nability to assess potential environmental concems posed by polar, TPH-related
metabolites due to Lack of groundwater data that excludas silica gel cleanup;

Bias of existing TPH soil data due to presence of free sap, pine needles and other non-
petrolenm, organic material in samples and inadequate processing aod anatysis at the
laboratory;

Bias of existing TPH groundwater or surface water data due to presence of algae, dissolved
organic carbon, fish oils and other non-petroleum, organic material in samples and
inadequate processing and analysis at laboratory;

‘Misinterpretation of baseline noise in gas chromatograph signals below 100 pg/L as TPH

in grouadwater or surface water samples;

Use and inferpretation of data from different analytical methods (for example, method 8015
vs. state-specific methods); and

Limitations of data use due to elevated detection limits and laboratory reporting errors.

Additiona] problems associated with the use ofhistoric data at petrolenm release sites are discussed
in individual case studies,

.
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TPH Trends in Outlying Wells Explained by:
1) First Years Effect and 2) Low-Level (Non-Petroleum) Artifacts

s e FE S e

~ 400 r I . —
é ﬂ RHMWO04
E 300 | & RHMW06
8 & RHMWO7
g | A RHMWOS8
§ 200 [ ® RHMWO09
c A ] BRHMW10
S & .
o 100 Only 5§ samplesin
- | RHMWOA4in years 9 and 10
< ®
- 0 ey | —t- ‘ #
‘6
22 moD nnnuumnn mooo
8 B < 000 OO 0000
cE B MM A MMAAA Non-detect concentrations not
L . o ‘3! a2 plotted on Y-axis
0 1 2 o 4 B 6 K 8 9 10
Years since first sample
Drilling Completed:
. *DOH Data Usability Warning: “Misinterpretation of baseline naise in | Oct. 2014: RHMW06, RHMW07
. gas chromatograph signals below 100 pg/L as TPH in groundwafer....” | Oct. 2016: RHMW08, RHMW09

May 2017: RHMW10

Key Points: Multi-factor analysis should not use the first and possibly the second year'
of data, or data below 150 pg/L (EPA Region 9 TPH-d QL) or below 100 pg/L (HDOH).
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Road Map

 Multi-Factor Analysis
o Potential Impact Indicators
* Network Clustering Analysis
° Multi-Factor Evaluation
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Geochemistry Data for Multi-Factor Analysis

s = =

 Field parameters
= Nitrate
= Sulfate
= Dissolved Oxygen
= Methane
* Chemical data

TPH-d
- TPH-0 } TPH
> TPH-g

= Naphthalene

= Methylnaphthalenes
= Benzene

« Toluene

= Ethylbenzene

= Xylenes

33
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Potential Impact Indicators
(Based on EPA Contractor’s General Methodology)

. TPH-d TPH-o, TPng, N, 1- MeN 2-MeN, BTEX and methane
= Unflagged detected concentration values = 1
= U or UJ flagged data = 0
= J flagged data - 0.5
= Duplicate Sample Data

*Note: Naphthalene for impact indicators analysis is shown as “N" for subsequent slides

DO, sulfate, and nitrogen
Concentrations = indicators

Chemlcal | Concentratlon i“_—-C_once-otr_étion ”
parameters | for mdlcator = OVI for indicator = 1
| 68 dire
Suifate 128 3.9
Nitogen | fohs 0 048

Linear interpolation of indicators between two values
All concentrations are mg/L
= Nitrogen (nitrite plus nitrate)
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Data Considered in Sensitivity Analysis

S g

» Base Case:
= First 2 years of TPH data excluded
« Cals/Euro lab data for naphthalene excluded

= RHMWO04 later year TPH not included since this was due to inherent issues
with TPH measurements and not fuel-related.

» Sensitivity Case 1:

* First year of the TPH data excluded (this is conservative since the first 2
years could have been excluded)

= Cals/Euro lab data for naphthalene included — Detections are suspect since
only found by this laboratory for most wells and not before/after

= All available Red Hill Shaft data were included

= RHMWO04 later year TPH not included since this was due to inherent issues
with TPH measurements and not fuel-related.

e Sensitivity Case 2:
All monitoring well data included
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‘---»mg“’ébatial Distribution of Potential Impact Indicator Values

(Base Case)
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What is network analysis?

It consists of three
components Node

Community

* Node: data points
for variables,
multiple attributes
(indices)

Edge

» Community: nodes
that have similar
attribute characteristics

» Edge: similarity
between nodes based
on various factors,
longer the edge the
larger the difference
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Visualization of Communities from
Clustering Analysis

TR == = =T

» “R” was used to develop the network analysis
- Used pair-wise cosine similarity measures as a metric

- A graphical conceptual representation is developed by the
program to describe similarity between communities.

 The length of edges between groups is not necessarily shown
in the conceptual presentation

- The edge length within communities describes relative
similarity between wells
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‘Base Case Clustering/Indicator Value Analysis
(Similarity)

A =

,Q}RHMWW RHMWO07, RHMWO08, RHMW09, RHMW10, and
<& Red Hill Shaft
b = TPH, N, 1-MeN, and 2-MeN indicator values
_@.Halawa DEED are low or zeroes
= BTEX and methane indicator values are
RHMWO06 zeroes
* nitrate and sulfate are generally low
-~ RHMWO02 .
* DO indicator values are low at RHMWO09 and

RHMWQO9 RHMW10

* No consistently high indicators

S @RHMW10 —RHMWO1 « Likely not impacted by the Facility

Rl;l'M ‘foa RHMWO04, RHMWO05, and RHMWO06
il » TPH, N, 1-MeN, 2-MeN, and BTEX

RHMWO03 indicator values are low or zero.
* moderately high TPH-d indicator * Al methane indicators are zero
RHMWO1, RHMW02 (heavier TPH range vs 01 and 02) The indicator val P Bt ST
* TPH indicator values and other » High DO indicator value ; = lale et 1ar p 1 il
degradation indicators are . . skliste are gentrally Jow
relatively high 2 Zec;-o methane, nitrate, suifate * Likely not impacted by the Facility
indicators '

+ likely impacted by the Facility o
= very low N, and MeN indicators

» likely impacted by the facility
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Cer s Sensitivity Case 2
Base Case Sensitivity Case 1 ty
RHMWO3 RHMWO3 g
@ < RHMWO3
-~ Halawa Deep
1
RHMWOS {=—Halawa Deep -
S —— - RHMWO7 TR
g , RHMWOB-.G | - *‘2 7 RHMWO2
RHMWOS = ~RHMWO2 b A0 RHMWO1 "
REMWO9 ] - =
Red HIll Shaf<liiy. I BrumMwos et
BEEER 10 TRHMAOL  RHMWIOGR.  GRMWOS  S-RHMWG2 R R o
Lot | Hi o ) — "
—y d Red Hill'Shaft ‘i = \\ >
RHMWOS o o il
RHMWOB X RHMWO4 —

* RHMWO01 and RHMWO02 are in the same “community”

* RHMWO03 is always in its own group with no similarity to any other well
* RHMWO04, RHMWO05, and RHMWO06 are in the same “community”

« RHMWO07, RHMWO0S8 are always clustered in one group

KEY POINT: Outlying wells not in same community as near-tank wells.
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" Spatial Distribution of Clustering Network (Base Case)

Sy TN ki

@-— Halawa Deep RAMWI1 “QJ Rum

- RHMWQ2

Feet
i 400 a0d 1.600
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~ Conclusions

e Dissolved Oxygen and TPH Measurements
= DO is typically not near saturation. Upgradient, “far-field” USGS monitoring
wells in Oahu average 6.7 mg/L and ranged between 4.7 — 7.6 mg/L.

= TPH data from first 2 years likely representative of impacts from drilling, rather
than releases from the Facility.

= TPH results < 100 ug/L are not reliable (per DOH guidance).
e Multiple Impact Factors Analysis
= The indicator analysis was performed consistent with EPA’s approach.
* RHMWO01, RHMWO02, and RHMWO03 are likely impacted by historical releases.

None of the outlying wells’ groundwater quality data is similar to the
groundwater quality data from the three impacted (near-tank) wells.

~2RHMWO3
<@
RHMWO4. {=—Halawn Deep
~Sn.
T arRHMWOS

oy
RHMWOS __3 =—RHMW02
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