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Dear Messrs. Pallarino and Mr. Chang:
Subject: Board of Water Supply (BWS) Comments to the Work Plan / Scope of Work,

Investigation and Remediation of Releases and Groundwater Protection and
Evaluation, Red Hill Bulk Fuel Storage Facility

The BWS and its consultants have reviewed the document titled “Work Plan / Scope of
Work, Investigation and Remediation of Releases and Groundwater Protection and
Evaluation, Red Hill Bulk Fuel Storage Facility” (WP), dated 4 May 2016, under the
Administrative Order on Consent (AOC) Statement of Work (SOW) Sections 6 and 7.
Our review of the WP also includes information and statements from the Tuesday 10
May 2016 meeting concerning the AOC scopes of work for AOC SOW Sections 6 and
7. The BWS provides the following comments and recommendations to the WP with
the goal of ensuring that all work conducted under the final document will produce
defensible scientific and engineering results needed to continue to protect our drinking
water supplies from past and future fuel releases from the Red Hill Bulk Fuel Storage
Facility (RHBFSF).

The following section provides a summary of the most important comments and
recommendations, followed by the individual detailed comments. The last section lists
the references cited.
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interpreting these most recent data should play a central role in discussing the location
and migration of the fuel leaked from Tank 5 and other tanks as light non-aqueous
phase liquid (LNAPL) and vapor in the vadose zone and as dissolved contaminants in
groundwater. We request that the WP Tasks 2 through 7 be revised to 1) present the
full data set, 2) examine relationships between soil vapor concentrations and
groundwater heads and chemistry, and 3) revise the work plan activities to correspond
to the findings and remaining data gaps. Specifically, the tasks should be revised to
address the observed concentration changes in soil vapor and groundwater that
demonstrate a continued increase since mid-2015 and mid-2014, respectively.

3. Lacks Characterization of Vadose Zone Sources and Migration

The WP has no provision for directly characterizing the fuel sources in the vadose zone
in and around the tanks beyond an electrical resistivity survey intended to locate
LNAPL. The available data demonstrate that contamination continues to migrate
through the vadose zone, exceeding the action level, and appears to be driving an
increase in groundwater contamination, exceeding the site specific risk-based level
(SSREBL) and State of Hawaii Environmental Action Levels (EALs) for groundwater. As
currently written, the WP has no way of determining whether fuel contamination
migrates through the vadose zone as vapor, as LNAPL, as dissolved contaminants in
infiltrating water, or some combination of these. Vapor migration is very likely an
important process because vapors have migrated laterally beneath Tank 5's underlying
concrete plug many tens or hundreds of feet to reach the soil vapor monitoring points
located there. Screening of the remedial alternatives as described in Task 7 will have
little to no value in the absence of information about the spatial distribution of fuel
contamination or the observed rates of migration. The WP currently has no way of
determining whether there is any evidence of fuel degradation in the vadose zone, e.g.,
levels of oxygen, carbon dioxide, and other degradation-associated compounds.

Tasks 1 and 2 under the WP should be revised to include coring, core analysis, and
installation of vapor monitoring points at various elevations around Tank 5. The goal is
to install vapor monitoring points that will show how fuel vapors vary with depth over
time. This additional work will provide important information about the nature of the fuel
contamination (LNAPL, dissolved, or vapor), where it may be located in the vertical
dimension (especially given that the holes in Tank 5 spanned a range of elevations and
locations), and the rates of contaminant migration as revealed by changes in vapor
concentrations such as those observed beneath Tank 5 since mid-2014. The additional
work will also provide the site-specific information necessary for a defensible
understanding of future contamination rates and a defensible evaluation of remedial
alternatives.

4. Lacks a Decision Process for Extending the Subsurface Monitoring Network

During the May 10" meeting, the Navy contractor stated that placing a single well near
South Halawa Stream will determine how the valley fill unit beneath the stream affects
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groundwater flow from the RHBFSF toward Halawa shaft. Neither the contractor nor the
WP's Task 4 description explain how the data from only one monitoring well will be used
to make that determination. Task 4 should be revised to include a priority ranking of the
proposed well locations and a process (decision tree) about how decisions will be made
to change well location and well installation order based on new data acquired during
the drilling program. For example, the decision tree should describe the changes to well
locations and order given the following possible findings at proposed RHMW11 and the
ability to add monitoring well locations as needed:

¢« What if RHMW11 groundwater head is found to be lower than heads at
upgradient wells (e.g., RHMW02, RHMWO06) but higher than head at Halawa
shaft?

+« What if RHMW11 groundwater head is found to be significantly higher than the
nearest upgradient and downgradient heads (such as would be expected for a
compartmentalized zone in the aquifer)?

¢ What if RHMW11 does not intersect valley fill units below the water table?

Such a decision process may not be needed for all the proposed monitoring wells, but it
should be added to address the long-standing questions about groundwater flow
direction and rate between RHFSF and Halawa shaft. This task should also include a
discussion of how groundwater gradients will be calculated under the dynamic pumping
stresses and of how a decision will be made as to whether valley fill units in Halawa or
Moanalua valleys will or will not prevent contaminant migration toward the water
supplies.

5. Ambiguous Risk Assessment

The risk assessment does not include any details on who will define what level of risk
can be tolerated. "Acceptable risk" target levels should be jointly defined by all
Stakeholders before commencing the risk assessment. The Navy will determine if the
existing site-specific risk-based levels (SSRBLs) will be evaluated to confirm that they
remain protective of the groundwater resource. If they are found to no longer be
protective, new SSRBLs will be proposed. There is no discussion on how new SSRBLs
will be evaluated by the parties and the process by which they will be reviewed and/or
approved. Further, discussion of subject matter expert involvement should be outlined
and part of the overall risk assessment process. We recommend that the risk
assessment include a critical evaluation of the basis of the DOH’s Environmental Action
Levels (EALs) for TPH-d and the current drinking water toxicity EALs by either the Navy
or EPA and/or DOH.

Detailed Comments and Recommendations

1. Section 2.3.1.1: The first sentence incorrectly states that the Qily Waste Disposal
Facility (OWDF) monitoring well (OWDFMW01) is "downgradient” of the Red Hill
shaft. Data from the USGS 2015 pump test show water levels were higher than 17
feet above sea level (ft asl) whereas data from the DOH show water levels at the
Red Hill shaft were between 16 and 17 ft asl during this time. Thus, the Red Hill
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subsurface. \Vadose zone characterization work in the area should be conducted to
determine the horizontal and vertical extent of the LNAPL plume.

11.Table 1: Pages 2-18 through 2-23 — Specific references should be provided in order
for the BWS to review the documents used to develop this table and confirm the
accuracy of the information. The summarized information does not provide
reference information and there does not appear to be reference information in
Section 9, References.

12. Section 3: the significance of the historic Hawaiian town sites and the other
culturally sensitive historic sites within Halawa Valley should be discussed in this
section.

13.Section 3.6.1: Lines 20 through 25 describe two aquifer types, basal and caprock.
This text should be revised to explain that perched groundwater is present at many
locations, including the basalt and valley fill units in the Red Hill vicinity. The
explanation should include what is known about perched water occurrences at Red
Hill.

14. Section 3.6.1: Lines 39 through 41 should be revised to explain that Hunt (1996)
also stated that the effects of the geohydrologic barriers may diminish along the
inland direction and that he chose North Halawa Valley as a geohydrologic barrier
on the recommendation of a colleague, not on the basis of direct evidence about
groundwater head or geologic observations.

15.Section 3.6.2: The sentence on Lines 17 through 20 should be removed. The 2007
report contains no direct evidence that shows the North Halawa valley fill unit near
Halawa shaft extends below the water table or that geologic materials at the regional
water table have a low permeability. The report in question only assumed that a low
permeability valley fill unit is present at the water table near Halawa shaft.

16. Section 3.6.2: The sentence spanning lines 23 and 24 should be revised to state
that there is no evidence that the Halawa shaft is “cross-gradient” from the RHBFSF.
The report in question assumed that the regional gradient was to the southwest and
this assumption was contradicted by the TEC (2010) letter report.

17.Section 3.6.2: Lines 31 and 32 state “This well extracts an average of 4 million
gallons per day (mgd) and up to 18 mgd of groundwater”. These pumping rates
contradict the pumping rates stated in WP Section 2.1.1: Line 32 and should be
revised to be consistent with each other and accurate.

18. Section 3.6.2: Figure 6, which is used to justify some of the proposed well locations,
requires extensive revision before it begins to reflect available data and previous
work. Its depictions of the assumed width and depth of the valley fill and saprolite in
the North and South Halawa valleys do not take into account the available data thus
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question.

22.Section 3.6.2.2: The text in between lines 36 and 43 needs to be thoroughly revised
to state that the effects of Halawa shaft pumping are not yet well understood and to
include a discussion of the observed head changes from the recent USGS pump test
that showed pumping changes at Halawa shaft did cause head changes in Red Hill
monitoring wells. All text about valley fill barriers should be removed or revised to
state that there is yet no direct evidence of barrier behavior by the valley fill units.

23.Section 3.7.4; Lines 10 through 14 are misleading and should be removed. The
statements about low vertical permeability in the basalts presented here and in
Sections 3.6.2.3 and 3.7.3 may well be true at small scales on the order of 1 meter?,
but such statements are readily contradicted by the fact that recharge occurs at
rates between 10 and 25 inches per year in the Red Hill vicinity (see Oki, 2005 and
Giambelluca 1983 for example). The authors appear to be solely focused on the
micro-scale, whereas recharge and contaminant migration occur at the intermediate
to large scales (Figure 1 below, which is adapted from Figure 3 in Fabyshenko et al.,
2000). If the massive components of a'a flows are so impermeable, how can
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43. Appendix F: Any evaluation of remedial technologies should include a discussion
and possible analysis of combined technologies. This is particularly important when
evaluating technologies applied to quite different remedial goals (e.g. dissolved-
phase treatment technologies versus NAPL recovery from the vadose zone), or
adjusting the treatment technology to optimize cost and energy expenditure during
the application (e.g. use of SVE to remediate NAPL and conversion to bioventing for
residual mass removal).

44 Appendix H: Lines 25 to 30 page H-7 — see comment for Section 3.6.2 Lines 17
through 20 and for Section 4.1: Lines 4 to 9.

45.Appendix H: Lines 33 to 34 page H-7 — see comment for Section 3.6.2 Lines 23 and
24,

46. Appendix H: Lines 5 to 11 page H-8 should be revised to include mechanisms
expected to accompany different sizes of fuel releases. For example, a large fuel
release could lead to LNAPL flowing into one of the streams adjacent to the
RHBFSF.

47.Appendix H: Lines 23 to 34 page H-8 should be revised to discuss the detections of
fuel contaminants in the RHMWO06, RHMW04, RHMWO07, OWDFMWO01, and the

CWRM's Halawa Deep Monitor Well.
48.Appendix H: Lines 14 to 21 page H-11 — see comment for Section 3.6.2.2.

49 Appendix H: Section 3.4 should be revised to state that the 2007 model assumed
valley fill units were present in Halawa valley and impeded groundwater flow and did
not test that assumption, unlike the modeling work reported in Oki (2005). This
section should be revised to state that the calibration used head data found to be
erroneous because of surveying errors and so is questionable. Also, text should be
added stating that the model's boundary conditions were too close to the area of
interest and constrained groundwater flow throughout the domain. Figure H-4
should be removed because this model's results are based on erroneous calibration
data, improperly specified boundary conditions, and untested and unsupported
assumptions about the dimensions and properties of the valley fill units.

50.Appendix H: Section 3.5 Lines 27 to 29 should be revised to state that
biodegradation of fuel contaminants in groundwater only occurs in parts of the
aquifer with the appropriate geochemistry and the high groundwater flow rates
(advection) may drive contaminants away from these favorable zones before much
mass has been degraded, potentially leading to contamination of clean parts of the

aquifer.
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