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monies could be more effectively used to address larger gaps in the Conceptual Site Model, such
as the nature and extent of soils within the North and South Halawa Valley.

The Regulatory Agencies do support the replacement of RHMWO1. However, while we
acknowledge the challenges present in installing a monitoring well in the lower tunnel of the
Facility, we strongly encourage the Navy to make every effort to install a well casing in
RHMWOIR that is 2 inches or greater in diameter. If conditions are such during drilling that the
Navy believes that installation of a conductor casing will be necessary, we recommend that
installation of the well be halted and that the Navy consult with the Regulatory Agencies before
proceeding with the installation of a well less than 2 inches in diameter. We want to ensure that
all possible solutions are considered before having to use a 1-inch well casing, which is the same
size well casing that is currently installed in the existing RHMWOL.

In addition to recommending that the Navy pursue a minimum 2-inch diameter well when
constructing RHMWO 1R, the Regulatory Agencies recommend that the screen interval of the
replacement well extend from +27 to +12 feet above mean sea level (ft. msl). Screening the
replacement well at this shallower depth will allow RHMWOIR and existing well RHMWOLI to
act as a well pair, monitoring the shallow and deeper zone in this area, This information may
ultimately be used to evaluate the attenuation of dissolved contaminant concentrations with
respect to depth, For this reason, we believe that the Navy should not abandon RHWMOL1 at this
time.

A summary of the Regulatory Agencies’ comments and recommendations is presented as an
attachment, below.

The Regulatory Agencies have discussed these comments with the Navy on a conference call
held on January 23, 2017 and we believe we are all in agreement on how (o proceed. If the Navy
has further questions or would like to discuss this conditional approval in more detail, please
contact us. Bob Pallarino can be reached at (415) 947-4128 or at pallarino.bob@epa.gov and
Steven Chang can be reached at (808) 586-4226 or at steven.chang @doh.hawaii.gov.

Steven Ching, P.E@\

Bob Pallarino
EPA Red Hill Project Coordinator DOH Red Hill Project Coordinator

Enclosure
cc: Mr. Mark Manfredi, U.S. Navy

Mr. John Montgomery, U.S. Navy
Mr. Aaron Poentis, NAVFAC
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Comments on the Red Hill Monitoring Well Iustallation Work Plan Addendum-01,
Red Hill Bulk Fuel Storage Facility, Januvary 4, 2017

Replacement Well OWDFMWO1R

The Regulatory Agencies believe it is questionable whether the gains of a replacement well for
the existing OWDFMWO1 will justify the cost. The Remedial Investigation Phase Il -~ Red Hill
Qily Waste Disposal Facility ~ Halawa, Oahu, Hawaii — Volume I Technical Report (EarthTech,
2000) details the drilling and installation of the basal monitoring wells in the Oily Waste
Disposal Basin (OWDB). Pages 2-9 and 2-12 of that report provide a description of the five
basal aquifer borings in the OWDB and Appendix C contains the geologic boring logs. For each
well, groundwater was not encowntered until significantly below the expected depth. Once
groundwater was encountered it rose up in the borehole indicating confined conditions for all
wells drilled in this area. The elevation where groundwater was first encountered varied from -
20 to -1 ft. mean sea level (msl), well below the static water level of about +20 ft. msl. The top
of screen elevation for OWDFMWO1 is about +4 ft. msl, below the water table but above the
confining layer. The solid rock of the confining layer is essentially a solid casing that extends
below the water table preventing sampling formation water at an elevation equivalent to that of
the potentiometric surface. The Regulatory Agencies believe that little will be gained in
installing a new well to replace the existing OWDFMWOI until the extent of the confining layer
1s better defined. Ensuring that proper procedures are used when sampling from this well is
likely a more suitable approach to collecting a sample that is representative of dissolved phase
contamination in the groundwater in the vicinity of this former Superfund site.

Replacement Well RHMWO1R

1. As stated in our letter, the Regulatory Agencies strongly recommend the Navy uses at
least a 2-inch well casing for the new monitoring well RHMWOIR. While installing a 1-
inch casing will still allow the Navy to adjust the screened interval of the well, there are
many disadvantages to a 1-inch well casing.

a. As is the case with existing well RHMWO1, a I-inch well is much slower to
sample and more susceptible to blockage.

b, It will be very difficult to get a true vertical depth to water since the well bore will
be too narrow to accommodate the gyroscopic instrument that is necessary to
measure deviations from vertical.

¢. A l-inch well will continue the requirement to remove the downhole sampling
pump for the monthly oil/water interface measurements.

If the Navy finds that it is unable to install a well less than 27 in diameter, we request that
the Regulatory Agencies are consulted prior to making any final decisions on how to
proceed.

2. The Regulatory Agencies understand that existing well RHMWO1 is screened from
+12.61 to 4+2.61 ft. msl, and that the typical groundwater elevation is +19.54 ft. msl.
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Because the screen is submerged, we agree that samples collected from this well may not
accurately represent the maximum concentrations typically found at the top of the
groundwater table. Nevertheless, the Regulatory Agencies have no reason to believe that
samples collected from RHMWO1 are not adequately representative of groundwater from
+12.61 to +2.61 fi. msl, and believe that these data may be useful in evaluating
contaminant concentration with respect to depth. Because of this, the Regulatory
Agencies recommend that RHMWUOIR be constructed with a screen interval extending
from +27 to +12 ft. msl. This construction will allow RHMWOIR and RHMWO1 to act
as a monitoring well pair, which would improve our understanding of contaminant
attenuation with respect to depth. We believe this information may be useful when
developing the Conceptual Site Model.

. In Section 2.2.1, the MNavy indicates their intent to use a PVC conductor casing if perched

water or evidence of contamination is observed during borehole advancement. PVC does
not appear to be the appropriate material for a standard conductor casing, and the
Regulatory Agencies recommend using a steel conductor casing. If PVC is to be used,
please explain how the conductor casing will be protected from damage during drilling
operations.

. Section 3.3.1.1 describes the procedures for installation of RHMWOIR. MNote that the

procedure deseribed from line 27 to 37 only addresses the installation of the well if
conductor casing is not used (l.e. “...the borehole will be reamed to rotal depth with a
conventional, rotary drilling rig to increase the borehwle diameter to a minimum of 8
inches... ). This section does not describe the installation procedure if conductor casing
is used. Please modify this section to describe the procedures to be used if conductor
casing is deemed necessary.

. Throughout the document, the Navy proposes the use of centralizers at 40-ft intervals for

bath the conductor casing and well casing. This seems to be a fairly large separation.
The Regulatory Agencies recommend that the Navy consider reducing the separation to
20-ft mtervals.

. Section 3.4 appears to indicate that after well installation, “fafll wells in the groundwater

monitoring network will be resurveved and their vertical alignment will be checked (o see
ifcarrections need 10 be made to account for any significant deviation.” 15 this statement
correct, or is the Navy's intent only 10 survey the newly installed well(s)?
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August 25, 2017 Response To Comments Page 1 of 3

Project Title: Monitoring Well Work Plan Addendum 01, Red Hill Bulk Fuel Storage Facility

Joint Base Pearl Harbor-Hickam, O‘ahu, HlI
January 4, 2017; Revision 00
Reviewers: Bob Pallarino, U.S. Environmental Protection Agency, Red Hill Coordinator
Steven Chang, State of Hawai‘i Department of Health, Red Hill Coordinator
Date: February 3, 2017

Comment
No.

Comment

Replacement Well OWDFMWO01R

The Regulatory Agencies believe it is questionable whether the gains of a replacement well for the
existing OWDFMWO01 will justify the cost. The Remedial Investigation Phase II-Red Hill Oily Waste
Disposal Facility-Halawa, Oahu, Hawaii- Volume 1 Technical Report (EarthTech, 2000) details the
drilling and installation of the basal monitoring wells in the Oily Waste Disposal Basin (OWDB).
Pages 2-9 and 2-12 of that report provide a description of the five basal aquifer borings in the
OWDB and Appendix C contains the geologic-bo1ing logs. For each well, groundwater was not
encountered until significantly below the expected depth. Once groundwater was encountered it
rose up in the borehole indicating confined conditions for all wells drilled in this area. The elevation
where groundwater was first encountered varied from -20 to -1 ft. mean sea level (msl), well below
the static water level of about +20 ft. msl. The top of screen elevation for OWDFMWO01 is about +4
ft. msl, below the water table but above the confining layer. The solid rock of the confining layer is
essentially a solid casing that extends below the water table preventing sampling formation water
at an elevation equivalent to that of the potentiometric surface. The Regulatory Agencies believe
that little will be gained in installing a new well to replace the existing OWDFMWO01 until the extent
of the confining layer is better defined. Ensuring that proper procedures are used when sampling
from this well is likely a more suitable approach to collecting a sample that is representative of
dissolved phase contamination in the groundwater in the vicinity of this former Superfund site.

Response: The Navy concurs with this assessment and has agreed in conjunction with the Regulatory Agencies
that OWDFMWO01 will not be replaced. Plans for its installation have been excluded from Monitoring Well
Installation Work Plan (MWIWP) Addendum 02.

Replacement Well RHMWO1R

1 As stated in our letter, the Regulatory Agencies strongly recommend the Navy uses at least a
2-inch well casing for the new monitoring well RHMWO01R. While installing a 1-inch casing will still
allow the Navy to adjust the screened interval of the well, there are many disadvantages to a
1-inch well casing.

a. As is the case with existing well RHMWO1, a 1-inch well is much slower to sample and
more susceptible to blockage.

b. It will be very difficult to get a true vertical depth to water since the well bore will be too
narrow to accommodate the gyroscopic instrument that is necessary to measure
deviations from vertical.

¢. A 1-inch well will continue the requirement to remove the downhole sampling pump for
the monthly oil/water interface measurements.

If the Navy finds that it is unable to install a well less than 2" in diameter, we request that the
Regulatory Agencies are consulted prior to making any final decisions on how to proceed.
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August 25, 2017 Response To Comments Page 2 of 3

Project Title: Monitoring Well Work Plan Addendum 01, Red Hill Bulk Fuel Storage Facility
Joint Base Pearl Harbor-Hickam, O'ahu, HI
January 4, 2017; Revision 00
Reviewers: Bob Pallarino, U.S. Environmental Protection Agency, Red Hill Coordinator
Steven Chang, State of Hawai'i Department of Health, Red Hill Coordinator
Date: February 3, 2017

Comment
No. Comment

Response: The Navy recognizes the value of having a well with a diameter 2 inches or more. Provided field
conditions described in MWIWP Addendum 02 Section 2.3 are met, RHMWO1R is proposed for installation as a
1.9-inch outer diameter multi-level well installed in an open-borehole with a diameter of 4.83 inches, from 10 ft
above the water table to 300 ft below the water table.

If the prescribed field conditions are not met and RHMWO1R requires installation as a screened water table well,
then the current plans are to install a 4-inch-diameter well. However, if perched water or contamination is
encountered during drilling, then conductor casing will be required to seal off those areas. The current drilling
constraints (e.g., height and dimensions of the tunnel, ventilation, power source) limit the type of drilling rig that
can be used. Consequently, the drilling options to create the required borehole diameter and depth in the
subsurface rock units underlying the drill site are limited. If conductor casing is required, the Navy has explored
different options and will plan to install a 2-inch-diameter well inside a 6-inch conductor casing. If drilling and
well installation difficulties are encountered and a 2-inch-diameter well cannot be installed, the Navy will consult
with the Regulatory Agencies prior to making any final decisions on how to proceed.

2 The Regulatory Agencies understand that existing well RHMWO1 is screened from +12.61 to
+2.61 ft. msl, and that the typical groundwater elevation is +19.54 ft. msl. Because the screen is
submerged, we agree that samples collected from this well may not accurately represent the
maximum concentrations typically found at the top of the groundwater table. Nevertheless, the
Regulatory Agencies have no reason to believe that samples collected from RHMW01 are not
adequately representative of groundwater from +12.61 to +2.61 ft. msl, and believe that these
data may be useful in evaluating contaminant concentration with respect to depth. Because of
this, the Regulatory Agencies recommend that RHMWO01R be constructed with a screen interval
extending from +27 to +12 ft. msl. This construction will allow RHMWO01R and RHMWO01 to act as
a monitoring well pair, which would improve our understanding of contaminant attenuation with
respect to depth. We believe this information may be useful when developing the Conceptual Site
Model.

Response: Water level data from RHMWO1 has ranged from 17.93 ft msl to 20.97 ft msl over an approximately
12-year period. Provided the field conditions described in MWIWP Addendum 02 Section 2.3 are met,
RHMWO1R is proposed for installation as a multi-level well with up to seven zones isolated by a permanent
packer system. Samples collected from the discrete zones will provide data that can be used to evaluate
chemical concentrations at depth.

If the prescribed field conditions are not met and RHMWO1R requires construction as a screened water table
well, then the proposed well screen interval is 29.5-9.5 ft msl, as indicated in MWIWP Addendum 02 Appendix
C, Table C-1.

3 In Section 2.2.1, the Navy indicates their intent to use a PVC conductor casing if perched water or
evidence of contamination is observed during borehole advancement. PVC does not appear to be
the appropriate material for a standard conductor casing, and the Regulatory Agencies
recommend using a steel conductor casing. If PVC is to be used, please explain how the
conductor casing will be protected from damage during drilling operations.

Response: Provided the field conditions described in MWIWP Addendum 02 Section 2.3 are met, the Navy
proposes to install a 5-inch-diameter Schedule 40 low-carbon steel conductor casing to 10 ft above the water
table, through which a multi-level well will be installed.

If the prescribed field conditions are not met and RHMWO1R requires installation as a screened water table well,
then B-inch low carbon steel will be used as the conductor casing, as recommended in the comment.

N05487 Exhibit N-7H



August 25, 2017 Response To Comments Page 3 0of 3

Project Title: Monitoring Well Work Plan Addendum 01, Red Hill Bulk Fuel Storage Facility
Joint Base Pearl Harbor-Hickam, O‘ahu, HlI
January 4, 2017; Revision 00
Reviewers: Bob Pallarino, U.S. Environmental Protection Agency, Red Hill Coordinator
Steven Chang, State of Hawai‘i Department of Health, Red Hill Coordinator
Date: February 3, 2017

Comment
No. Comment
4 Section 3.3.1.1 describes the procedures for installation of RHMWO1R. Note that the procedure

described from line 27 to 37 only addresses the installation of the well if conductor casing is not
used (i.e. “...the borehole will be reamed to total depth with a conventional, rotary drilling rig to
increase the borehole diameter to a minimum of 8inches...”). This section does not describe the
installation procedure if conductor casing is used. Please modify this section to describe the
procedures to be used if conductor casing is deemed necessary.

Response: The text in MWIWP Addendum 02 describes installation of a 5-inch-diameter Schedule 40 low-
carbon steel conductor casing to 10 ft above the water table if no perched water or evidence of contamination
and no significant (defined as 0.25-inch) thickness of LNAPL are encountered. If these conditions are not met,
the well will be installed as a water table well.

The details regarding the installation of RHMWO1R as a water table well are now described in Appendix C of the
MWIWP Addendum 02, which includes details regarding conductor casing if needed. If no evidence of perched
water or contamination is observed in the vadose zone but significant LNAPL thickness is encountered, the well
will be installed without conductor casing as a 4-inch well with screen that brackets the water table. If perched
water or evidence of contamination is encountered in the vadose zone, then 6-inch low carbon steel conductor
casing will be required and a 2-inch well with screen that brackets the water table will be installed inside the
conductor casing. Details regarding the installation of conductor casing are included in MWIWP Addendum 02
Appendix C, Section 2.

5 Throughout the document, the Navy proposes the use of centralizers at 40-ft intervals for both the
conductor casing and well casing. This seems to be a fairly large separation. The Regulatory
Agencies recommend that the Navy consider reducing the separation to 20-ft intervals.

Response: The Navy concurs with the use of centralizers every 20 ft for the installation of small-diameter PVC
pipe (2 inches or less), which is more flexible than larger-diameter pipe. However, if RHMWO1R is installed as a
multi-level well, low-carbon steel conductor casing will be installed to 10 ft above the water table, as described
in Response to Comment No. 4. The proposed installation includes steel centralizers welded to the casing, and
the Navy believes that spacing centralizers every 40 ft will be adequate for this installation.

If RHMWO1R requires installation as a 2-inch diameter PVC screened well inside steel conductor casing, then
the centralizer intervals will be 20 ft for the PVC well casing, as recommended in the comment. The outer steel
conductor casing, however, will have welded low-carbon steel centralizers at 40-ft intervals.

6 Section 3.4 appears to indicate that after well installation, “fajil wells in the groundwater monitoring
network will be resurveyed and their vertical alignment will be checked to see if corrections need
to be made to account for any significant deviation.” Is this statement correct, or is the Navy’s
intent only to survey the newly installed well(s)?

Response: The statement is correct. All existing wells in the Red Hill groundwater monitoring network have
recently been resurveyed to address potential inconsistencies from previous surveys regarding the top of casing
(TOC) datum, as indicated in Section 2.2 of MWIWP Addendum 02. All newly installed wells will be surveyed
following the same procedures and datum reference benchmarks.
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