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1. Introduction

This Groundwater Model Progress Report 09 is the ninth in a series of model progress reports that
describe the technical status of the groundwater modeling effort being conducted for the Investigation
and Remediation of Petroleum Product Releases and Groundwater Protection and Evaluation project
at the Red Hill Bulk Fuel Storage Facility (“Facility”), Joint Base Pearl Harbor-Hickam, O‘ahu,
Hawai‘i. The progress report is a component of the overall project reporting as specified in the project
work plan (WP) / scope of work (SOW) (DON 2017b). The WP/SOW presents the process, tasks, and
deliverables that address the goals and requirements of Statement of Work Sections 6 and 7 of the
Administrative Order on Consent (AOC) In the Matter of Red Hill Bulk Fuel Storage Facility, EPA
Docket No: RCRA 7003-R9-2015-01; DOH Docket No: 15-UST-EA-01 (EPA Region 9 and DOH
2015). Submittal of Groundwater Model Progress Reports at a minimum of every 4 months is
stipulated in AOC Statement of Work Section 7.1.2.

The objectives of AOC Statement of Work Sections 6 and 7 are to take steps to ensure that the drinking
water resources in the vicinity of the Facility are protected and to ensure that operation of the Facility
remains protective of human health and the environment. Work to support Section 6 is being conducted
in response to the January 2014 release from Tank 5 and to evaluate potential remediation methods for
the January 2014 Tank 5 release as well as any potential future releases. Work to support Section 7 is
being conducted to monitor and characterize the flow of groundwater in the vicinity of the Facility and
includes groundwater modeling. The work conducted under Section 7 will be used to inform changes
to the current Red Hill Groundwater Protection Plan (DON 2014).

Reporting Period 09 covered in this report represents progress for the ninth approximately 4-month
period (July 16 — November 15, 2019) following the Regulatory Agencies’ conditional approval of the
project WP/SOW , which the United States (U.S.) Department of the Navy (DON; Navy) received on
December 5, 2016 (EPA Region 9 and DOH 2016). Groundwater Model Progress Reports 01 — 08
were submitted previously (DON 2017c; 2017d; 2017f; 2018a; 2018b; 2018d; 2019a; 2019d).

2. Work Completed this Reporting Period
2.1 CURRENT STATUS

Groundwater Modeling Working Group (GWMWG). The GWMWG is composed of
representatives from the Navy, Defense Logistics Agency (DLA), U.S. Geological Survey (USGS),
U.S. Environmental Protection Agency (EPA), State of Hawai‘i Department of Health (DOH), State
of Hawai‘i Department of Land and Natural Resources (DLNR) Commission on Water Resource
Management (CWRM), City and County of Honolulu Board of Water Supply (BWS), and the
University of Hawai‘i (UH). The working group was formed to coordinate the Navy’s development of
accurate and reliable groundwater flow and contaminant fate and transport models, and to solicit
technical feedback from stakeholders during the model development process. Each meeting includes
a review of the modeling objectives and responses to previous meeting action items.

One GWMWG meeting was held during the current reporting period and included discussion of the
following items:
»  GWMWG Meeting #15, August 1, 2019:
— Conceptual Site Model (CSM) report update
— Groundwater model update

— Thermal profiling, Bemidji site
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— Groundwater model development

AOC Parties and Subject Matter Experts (SMEs) Meetings. The AOC Parties Technical Working
Group (TWG) met four times during this reporting period, on July 26, July 30, July 31, and October 21,
2019. The main topics covered at each meeting are described below:
»  TWG Meeting #20, July 26, 2019
— Navy’s multiple “stacked” impact factors analysis
» TWG Meeting #21, July 30, 2019

— Investigation and Remediation of Releases (IRR) Report and Groundwater Flow Model
(GWFM) Report update

— Holding capacity/capture zone/light nonaqueous-phase liquid (LNAPL) modeling
— Natural source-zone depletion calculated rates
— CSM changes in GWFM setup
— Regulator overview of comments on CSM report
— Regulator discussion of GWFM
»  TWG Meeting #22, July 31, 2019
IRR Report
Related AOC deliverables and supporting work

Additional non-invasive data collection
Regulator discussion of GWFM
» TWG Meeting #23, October 29, 2019

— Preliminary groundwater models to be delivered to AOC Parties in November 2019

211 Technical Progress
2.1.1.1 GROUNDWATER SAMPLING

During this reporting period, the Navy performed the Third Quarter and Fourth Quarter 2019 Red Hill
groundwater monitoring events. The following monitoring locations were sampled during these
events: RHMW2254-01; RHMWO01 through RHMW10; RHMW11 Zones 5 and 7; RHMW14 Zones
3, 4,5, and 7 (Third Quarter 2019) and Zones 1, 2, 3, 4, 5, and 7 (Fourth Quarter 2019); RHMW15
Zones 1, 2, 3, 4, and 5 (Fourth Quarter 2019 only); HDMW2254-01; and OWDFMWO01. Analytical
data are presented in the associated quarterly groundwater monitoring reports.

2112 FIELD ACTIVITIES
The Navy conducted the following field work during this reporting period (see Figure 1 for well and
test boring locations).
RHMW11:
» Purged water from Westbay Zone 7.

» Downloaded transducer data.
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RHMW11 planned future activities:

Continue downloading transducer data.

RHMW12:

Met with USGS to install LT 500H vented transducer in open borehole on August 27, 2019.

Met with DOH SME and DLNR/CWRM at RHMW12 on October 9, 2019. DOH ran a
conductivity, temperature, and depth (CTD) tool and video camera in the borehole (open
borehole from 200 to 215 feet [ft] below ground surface [bgs]). DOH was unable to collect
depth-discrete sampling as planned due to failure of their equipment.

RHMW?12 planned future activities:

Continue with USGS monitoring of water levels.
Perform well development.
Complete installation of RHMW12 above the regional basal aquifer piezometric surface.

Drill and complete a companion well in proximity to RHMW12, with Westbay zones
completed below the regional basal aquifer piezometric surface.

RHMW13:

Commenced drilling operations at RHMW13 on August 21, 2019.

Hand cleared from 0 to 3 ft bgs.

Advanced hollow-stem augers from 3 ft bgs (through gravel fill) to 22 ft bgs (refusal).
Completed HQ coring from 22 to 175 ft bgs:

— Conducted detailed geologic logging while coring.

— Bailed and monitored water levels inside open borehole between core runs.
Reamed hole with 24-inch core bucket bit to 40 ft bgs.

Installed 18-inch steel surface casing and grouted to 40 ft bgs.

Reamed hole with 17-inch bit to 175 ft bgs.

Completed elevation survey of ground surface at RHMW13.

Installed 10-inch steel conductor casing to 172 ft bgs.

Completed HQ coring from 175 ft bgs to 220 ft bgs:

— Conducted detailed geologic logging while coring.

— Bailed and monitored water levels inside open borehole between core runs.

— Conducted video logging after losing circulation of drilling fluids at approximately 219 ft
bgs. Identified void in basalt in borehole wall between 219 and 220 ft bgs.

Reamed borehole with 9'/g-inch bit to 220 ft bgs.
Installed 5-inch steel conductor casing to 219 ft bgs.

Completed PQ coring from 220 to 530 ft bgs (total depth). Lost circulation during drilling at
approximately 236 ft bgs.
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Conducted plumbness and alignment survey and geophysical logging (3-arm caliper and
acoustic televiewer).

Conducted well development.
Conducted video logging after reaching total depth.

Installed packer at approximately 234-236 ft bgs (above circulation loss). Installed LT 700
vented transducer to monitor water levels in open borehole.

Met with DLNR/CWRM and DOH SME for RHMW13 core review and preliminary well
design on October 24, 2019.

Met with DLNR/CWRM and DOH SMEs to review and finalize well design on October 28,
2019.

Currently installing Westbay well.

RHMW13 planned future activities:

Install Westbay MOSDAX pressure transducers in completed Westbay zones.

Depending on hydrogeologic conditions observed in RHMW13, potentially drill and complete
a companion well in proximity to RHMW13, with Westbay zones completed above regional
basal aquifer piezometric surface.

RHMW14:

Purged water from Westbay Zones 4, 5, and 7.
Downloaded transducer data.

RHMW14 planned future activities:

Continue downloading transducer data.

RHMW15:

Met with DLNR/CWRM and DOH SME for RHMWZ15 core review and preliminary well
design on July 18, 2019.

Met with DLNR/CWRM and DOH SMEs to review and finalize well design on July 25, 2019.
Developed well.
Installed Westbay multilevel well.

Downloaded transducer data.

RHMW15 planned future activities:

Continue downloading transducer data.

RHTBO1:

Downloaded transducer data.

RHTBOL1 planned future activities:

Continue downloading transducer data.
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2.1.1.3 RECENTLY COLLECTED HYDROGEOLOGIC DATA

RHMW11. A discussion on RHMW11 multilevel well construction is presented in the CSM
Revision 01 report (DON 2019b). Monitoring in RHMW?11 used non-vented MOSDAX pressure
transducers in Zones 5, 6, 7, and 8 during this reporting period. The pressure transducers were removed
to facilitate purging and sampling of select zones for the two quarterly groundwater monitoring events.
As discussed in Groundwater Model Progress Report 08 (DON 2019d), groundwater levels in all
zones appear to either have equilibrated or are asymptotically approaching equilibration within the
formations the zones are completed in. Hydrographs for RHMW11 for this reporting period are
presented in Appendix A. Data from monitoring well UMW-1, located at the Halawa Correctional
Facility, have been added to these hydrographs for comparison. Heads in Zones 6, 7, and 8 remained
well above the regional basal aquifer piezometric elevation. Heads in UMW-1 remained more than
40 ft above Zone 8.

RHMW12. An LT 500H vented pressure transducer was installed by the USGS in the open borehole
(approximately 22.6-37.6 ft mean sea level [msl]) of RHMW12. Head data from this well will be
presented in future Groundwater Model Progress Reports.

RHMW13. Drilling and coring of RHMW13 was completed at a total depth of 530 ft bgs. The boring
log of RHMW13 will be included in the next Groundwater Model Progress Report. Low-permeability
saprolite, which consists of clay-rich materials and weathered basalt, extends from approximately 22
to 44 ft bgs (204-226 ft msl). Partial water loss occurred at a depth of approximately 219 ft bgs (29 ft
msl). Subsequent video logging confirmed the presence of a void between 219 and 220 ft bgs. This
void was grouted during installation of the 5-inch steel casing set to 219 ft bgs, and coring was
completed through the grout seal. Complete drilling fluid loss occurred at a depth of approximately
236 ft bgs (12 ft msl), indicating hydraulic communication with the regional basal aquifer at this depth
and below. Bailing and water level monitoring was conducted between select core runs to evaluate the
presence of shallow groundwater in intervals above the elevation of the potentiometric surface in the
regional basal aquifer.

Prior to installing the Westbay well, a packer was installed at approximately 234-236 ft bgs (14-12 ft
msl) immediately above where complete circulation loss occurred during drilling. A LT 700 vented
transducer was installed to monitor water levels in the open borehole. Data from the MOSDAX
transducers will be presented in future Groundwater Model Progress Reports.

The Westbay well is currently being constructed in accordance with the Red Hill Monitoring Well
Installation Work Plan and addenda (DON 2016; 2017a; 2017e; 2018c). The well completion log and
Westbay zone summary report will be provided in the next Groundwater Model Progress Report.

RHMW?14. A discussion on RHMW14 Westbay construction is presented in Groundwater Model
Progress Report 08 (DON 2019d). Monitoring in RHMW14 used non-vented MOSDAX pressure
transducers in Zones 1 through 7 during this reporting period. The pressure transducers were removed
to facilitate purging and sampling of select zones for the Fourth Quarter 2019 groundwater monitoring
event. Hydrographs for RHMW14 during this reporting period are presented in Appendix A. During
this reporting period, heads in Zones 1, 2, and 3 are consistent with the regional basal aquifer. Heads
in Zones 4, 5, 6, 7, and 8 vary from approximately 21 ft (Zone 4) to more than 40 ft (Zones 7-8) above
the regional basal aquifer.

RHMW15. The geology encountered at RHMW15 is described in Groundwater Model Progress
Report 08 (DON 2019d). The boring log of RHMW15 is included in Appendix B. RHMW15 was
completed with five discrete zones that are independently sealed and isolated using a series of Westbay
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System packers (as illustrated on the well completion log in Appendix B). The well is constructed with
Zone 1 as the deepest zone and with each subsequent zone completed at a shallower depth, with Zone
5 as the shallowest.

Non-vented MOSDAX transducers were deployed in Zones 1 through 5 from October 7, 2019 through
October 20, 2019. The transducers were removed from select RHMW15 zones to facilitate purging
and sampling of select zones for the Fourth Quarter 2019 groundwater monitoring event. The two
deepest zones (Zones 1 and 2) were completed in unweathered basalt, and Zones 3 through 5 (the
shallowest zones) were completed in highly to moderately weathered basalt. Information on Westbay
zone completion at RHMWA15 is presented in Table 1, and the Westbay summary completion log is
presented in Appendix C.

Table 1: RHMW15 Westbay Zone Completion Summary

Zone Zone Top Zone Bottom Zone Top Zone Bottom

Identifier (ft bgs) (ft bgs) (elevation ft msl) | (elevation ft msl) | Generalized Geology
Zone 5 276.3 321.6 33.7 -11.6 Weathered basalt
Zone 4 324.6 343.8 -14.6 -33.8 Weathered basalt
Zone 3 396.8 455.1 -86.8 -145.1 Weathered basalt
Zone 2 458.1 473.3 -148.1 -163.3 Basalt

Zone 1 559.3 583.2 -249.3 -273.3 Basalt

Notes: Approximate ground surface elevation = 310 ft msl.

Hydrographs for RHMW?15 for this reporting period are presented in Appendix A. All zones have
relatively similar piezometric head measurements of approximately 19-20 ft msl, consistent with the
expected piezometric surface of the regional basal aquifer.

RHTBO1. A discussion of test boring RHTBOL1’s four grouted-in-place vibrating wire piezometers is
presented in Groundwater Model Progress Report 08 (DON 2019d). Hydrographs for RHTBO1 for
this reporting period are presented in Appendix A. Heads in all four monitoring zones declined slightly
during this reporting period, but heads in Zone 2, 3, and 4 remained more than 50 ft above the expected
regional basal aquifer piezometric head.

2.1.1.4 GROUNDWATER MODELING

The Navy conducted the following groundwater modeling activities this reporting period:

» Held weekly groundwater modeling team progress meetings to establish short-term milestones
and resolve technical issues as they arose.

» Revised and performed additional transfer function-noise analysis to improve representation
of field results. Updates included improving representation of water-level responses within
Red Hill Shaft and BWS Halawa Shaft.

» Identified apparent errors in model inputs and, through the process of debugging, determined
that the errors were not present in the input files and had likely been erroneously introduced
by the Groundwater Modeling System (GMS; a graphical user interface for MODFLOW)
vendor as part of their proprietary modifications to MODFLOW. Communication with the
vendor confirmed that GMS was erroneously modifying the model inputs. The project team
discussed the delays and difficulties associated with the non-standard version of MODFLOW
used by GMS, and concluded that the workarounds necessary to continue using GMS were
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212

causing significant and unacceptable project delays. GMS does not produce text-only
MODFLOW input files for use with PEST (Parameter Estimation software), which would
permit the modeling team to use the USGS (standard) version of MODFLOW. GMS’
unreported modifications to input files were determined to be an unacceptable bug that the
software developer would not commit to fixing, rendering GMS unfit for further use for this
project.

Identified Groundwater Vistas as the groundwater modeling platform to complete the flow
modeling effort. Most of the modeling team have a decade of experience or more with
Groundwater Vistas, resulting in limited disruption. Converted the model from GMS to
Groundwater Vistas and proceeded with modeling.

Updated head-difference-target and flow-target processing utilities developed by the team to
work with Groundwater Vistas output.

Procured and deployed additional computing resources to improve calibration speed (four
8-core PCs and one 128-core server).

Completed transient model calibration runs with PEST for two alternative saprolite
interpretations (Models #51 and #52). Each PEST run consists of several hundred
MODFLOW runs. Performed capture zone analysis simulations and delivered model files to
EPA and DOH.

Developed a model using a heterogeneous basalt hydraulic conductivity distribution (Model
#53). Several dozen pilot points (with greater density at the site) are used to define the
hydraulic conductivity field through the autocalibration process. The heterogeneous basalt
calibration is currently in progress.

Technical Issues

Extension Request. On September 23, 2019, the Navy requested an extension for the submittal date
of the IRR and GWFM Reports, to March 25, 2020 (DON 2019¢). The request was made after the
Navy modeling team discovered unexpected errors that were determined to be fatal flaws in an update
of the GMS software platform being used to develop the GWFM, and the vendor was unable to provide
a timeframe for fixing the software. In the letter, the Navy indicated its intention to switch to the
Groundwater Vistas software platform, which can provide better transparency as well as more
seamless integration with the subsequent contaminant fate and transport modeling effort. A Regulatory
Agency response to the requested extension is pending.

No other technical issues were identified during this reporting period.

2.2

SUBMITTAL OF MODELING DELIVERABLES

Relevant deliverables submitted during this reporting period include:

Final Second Quarter 2019 - Quarterly Groundwater Monitoring Report (DON 2019c¢)
Final Third Quarter 2019 - Quarterly Groundwater Monitoring Report (DON 2019f)
Model files:

— Model 51a, 51b, and 51c: November 8, 2019

— Model 52: November 15, 2019

— Model 51d: November 20, 2019
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— Revised Model 513, 51b, 51c, and 51d: November 22, 2019
— Models 53 and 59: December 3, 2019

3. Anticipated Work for Next Reporting Period
Anticipated work for upcoming Reporting Period 10 (November 16, 2019 — March 15, 2020) includes:
e Continue to download transducer data from RHMW11, RHMW12, RHMW14, RHMW15,
and RHTBO1.
e Complete RHMW12 and proximal companion well.
» Complete construction of RHMW13.
» Continue drilling and monitoring well installation efforts.
e Conduct First Quarter 2020 quarterly groundwater monitoring event.
» Continue groundwater flow modeling and present additional model files to AOC Party SMEs.
» Continue preparation of March 25, 2020 GWFM Report.
» Continue preparation of March 25, 2020 IRR Report.
Anticipated deliverables due during upcoming Reporting Period 10 (November 16, 2019 — March 15,
2020) include:
» Draft and Final Fourth Quarter 2019 - Quarterly Groundwater Monitoring Report
» Draft First Quarter 2020 - Quarterly Groundwater Monitoring Report
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Technical Services, Inc. JBPHH HI: Naval Facilities Engineering Command, Hawaii. November.

Environmental Protection Agency, United States, Region 9; and Department of Health, State of Hawaii
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. 2016. Conditional Approval of Red Hill AOC SOW Deliverable under Sections 6 & 7 - Work
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RHMW15 — Long-Term Piezometric Heads
Groundwater Flow Model Progress 09
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12/2/2019 RHMW15

Report: CTO53 RED HILL WITH WELL AND PID; File: CTO18F0126 RED HILL CORE LOGS.GPJ;

Project: CTO1850126 - Red Hill Bulk Fuel Storage Facilty
Project Location: CTO18F0126
Project Number: 60571032

Log of Boring RHMW15

Sheet 1 of 38

Date(s)

Checked

Logged ; ;
Drilled 11/29/17 - 07/12/19 By M. Higley, Q. Meehan, B. Mintz By (Date) J. Kronen
Drillin : Drill Bit 20" tri /10" HSA /14 3/4" h 19 Total Depth
Mathey HSA / HQ core / PQcore /air rotary | gieyne 716" tricone bit/ HQ/PQ dimaond bt of Borehole 590.0 feet
Drill Rig . Drilling T Approximate
Type Mobile B-59 / T3 Contractor Valley Well Drilling Surface Elevation 309.9996
Groundwater : Inclination from o
Level 19.5 feet msl Location RHSF Horizontal/Bearing 90
CB)g:ﬁB%‘taion Westbay Well Hammer Data N/A
ROCK CORE S | SAMPLES
g X £ ~| =
= - . 22 R > o €| o< | FIELD NOTES
e N o ° VO = o L =
. B |22 2|58 5|58 & MATERIAL DESCRIPTION 3| 8,8/8E%| AnpTEST
28 23| ¢ 3 8% BZEl 8 = |9 E3C|S|= 2| RESULTS
Lwe oL | 55| 3|85/ 9 (885 £ o 255850l
¥ |o|x|[fad|x|az| 5 2 Fzmala|ok
0 i . FILL £ = 11/29/17. Hand
| L Dry, dark reddish-brown (2.5YR 3/3), Silty sandy gravel 1| | [ Dlg- Clear to
4 L (GM), 50% subangular gravel to 1.5", 20% fine to coarse | | 2.5 bgs.
4 - sand, 30% silt, no odor 4 ¥
1] - =B
i L H| e
: - Al la
-308 2—- B |4
i | VOLCANIC SAPROLITE £ 7
i - Highly to completely weathered volcanic rock. Weathers | | 1
g + to- Dry, brown (7.5YR 4/3), sandy silt (ML), withsand {4 | | [ Begin HSA at
1 - b 7 2.5 bgs.
3 — =
- — I ”
] [ IZIz
- L H| e
(306 4 - 4|5
1 I N
] [ IZIz
5 . 7| |E -
i | WELDED TUFF 12 = 0.0| [25] |20 ft drilling
J L White (2.5Y 9/1) matrix with greenish black (GLEY2 Al becomes
4 IF L 2.5/1) clasts and dusky red (10R 3/3) oxidation, welded, - ~ ﬂfsﬂ/f”gt”;’é HQ
E L highly weathered, extremely weak, clasts are subangular | | 5 coring
-304 6 + to subrounded, coarse sand to gravel size up to 1.5" —7 = ’
1 — s Al |
E - 1.5,JN, Cl, Fi, Ir, SR E 7
B - 2.0,J,WN, Fe, Sy, I, R + 7
E - 3.2,J,N, Fe+Cl, Fi, I, R 12 14
7 —4.20,J, VN, Fe, Su, I, R i
b r 5.20,J,N, Cl, Fi, Pl, Sr b 7
1 1 100 0 r 6.2,J, UN, Fe+Mn, Su, Sr AE
b r 7.2,J, VN, Fe+Mn, Su, SR T & Water loss
-302 8 M L AF ~300 gal
1 3P BASALTMassiveaa A F
i |4 "< Greenish black (10Y 2.5/1), moderately weathered, weak T ]
] | B to moderately strong E >
9] 1o AE
] 1 e | B AN
] L 50%% AE
(300 107 CBASALTaaCinker AP 0.0[ 429]
i e M- White (2.5Y 9/1) matrix with greenish black (10Y 2.5/1) - ”
p + clasts, welded, highly weathered, weak to medium E 7
E Tt strong, clasts are subangular to subrounded, coarse £ o
11 smesessssal V| — sand to gravel size 1A B~
1 R AL - AE Water loss
 20g 12 N T F % ~300 gal
4 M 1 £ :
12 100 48 2 izillE
7 | | R ——————————— — — — — — — — — — — Zle
13




12/2/2019 RHMW15

Report: CTO53 RED HILL WITH WELL AND PID; File: CTO18F0126 RED HILL CORE LOGS.GPJ;

Project: CTO1850126 - Red Hill Bulk Fuel Storage Facilty

Project Location: CTO18F0126 Log of Borlng RHMW15

Project Number: 60571032 Sheet 2 of 38
ROCK CORE & | SAMPLES
c X £ e
2 o L 28 2 ool 3 2| o _|E|gS| FELDNOTES
3% o 2128 S ERIN=) §.§ 8l o MATERIAL DESCRIPTION 3| 3,8|& = 5| ANDTEST
@ oy <} - —|ZQ
we of|S|x| 8|85 (e85l £ 3 s E20Io|cg| rResus
ol |Le X |wOZ| 3 FZmola |0=
13 TR — TR
4 oo x. BASALT Massivea'a Al &
] xox .k dusky red (10R 3/3) oxidation, moderately weathered, .; ;
i ] X4 strong A\ | 7
21 x 1 |
B x_x_ x| £ ”
-296 14— < XiX:Xi—e 10% vesicles Tmm —% é
B :;i‘; 3 X:sz:_ _:j/ :;
] =14 1.5, J, WN, Fe, Su, I, R iz
. “pIFecest 2.45°, 0, UN, Fe+Mn, Su, PI, SR G| |5
15 xxx:xx_ 3. 700, J, MW, Fe+Mn, SU, Wa, SR _5 1“4 0.0 [20]
] — M[XxT 4.60°, J, N, Fe+Mn, Su, Wa-Pl, SR 2z '
: st 4l
X XX ! 1
] ME* X5 = =
294 167 Mol 1.20°, J, VN, CI, Fi, Ir-Pl, SR IZIE
] M x:xxx:- 2.90° J, VN, Fe+Mn+Cl, Su-No, SR 717
i Tkt 3.30° J VN, FetMn, PI SR IZIE
172 © | fset A5
| e ME H| e Water loss
Moo Zle ~300 gal
13 100 0 iZIE
- [ MEescr Az
-292 18 | <Xy 10% vesicles 2-3mm Al |H
4 i xxxxxx. kY 7
- . M XXXXXX- _5 1
1 2 [ MEssox | |E
b e MES ST -; ¥
197 <l H|| 7
J { MF X555k _; ¥
: Ml izl
200 20 o=y dark greenish gray (10G 4/1 AP
] o ¥ e gray ( ) al1E 0.0 [37.5]
] MRS Bl e
T X % X[ 141 G
; A MPA H||A
21 1SSy 5% lenticular vesicles 1-10mm —'; 1
- L 1.20°, U, N, Fe+Cl, Fi, Ir, SR 2z
1 . rrM o5 2.90° J. N, Fe+Mn+Cl, Fi, PI, SR =
. @255 37 20° J) VN, Fe+Mn, Su, Wa, R |5
288 22 ML 4. 10°, J, VN, Fe+Mn, Su, Wa, R Hl|E Water loss
] afxof 5.20°J, VN, Fe+Mn, Su, Wa, R iZIE ~300 gal
14 100 46 |t iZ1Z
23 . 5 0T w 10% lenticular vesicles 1-10mm SZIZ
— — o R —A -
b xxxzxx- 6.10° J, VN, Fe+Mn, Su, Wa, R 'é 1
) o[ 7.60°, J, VN, Fe+Mn, Su, Wa, R Al B
. : xS 8.20° J. N, Fe-Mn, Su, PI, R | |&
b (6 XX 9.45° J, VN, Fe-Mn, Su, St, R | |
286 24 < IF pieces: 0-45, J, VN, Fe+Mn, Su, Ir, R &
4 KL AlE
- o A5
- lepit iz
25 QF. X X Xf— —; ]
i a0 PR 1 | [ 0.0| [75]
_ . BASALT a'a Clinker iIZIZ
] ~~——|1l&{5E] White (2.5Y 9/1) to dusky red (10R 3/4) matrix with very | | E1
i + dark gray (7.5YR 3/1) clasts, welded, moderately EZINZ
284 26— o - Weathered, very weak, clasts are subangular to 41 |5
4 IF L subrounded, coarse sand to gravel size Al
1 | |eBEE 10,4, WN, Fe+Mn, Su, IR, R IZ1Z
E 3 v 5 - IF zone: 0-45, J, VN, Fe+Mn, Su, PI-Ir, Sr-R ZINZ Water loss
4 1 1 | | | B e ] % P ~
27 BASALT Pahoehoe nzlilz 250 gal
i Weak red (10R 4/4), moderately weathered, very weak, 31| | |5
p 40% vesicles 1mm, all vesicles filled with pale yellow 1] | [
] 5 100 68 (2.5Y 8/2) clay A&
4 “1| | P
-282 28— 2.30, J, VN, Fe+Mn, Su, Ir, R —é =
1 3.20, J; VN, Fe+Mn, Sp, Wa, R IZIIZ
E ~3 4.60, J, VN, Fe-Mn, Su-Sp, PI-Wa, SR Al
e 5. 20, J, VN, Fe-Mn, Su-Sp, PI-Wa, R “A| | H
E 6.0.J, N, Fe-Cl, Pa, Wa, R -; =
29




Project: CTO1850126 - Red Hill Bulk Fuel Storage Facilty
Project Location: CTO18F0126

Log of Boring RHMW15

12/2/2019 RHMW15

Report: CTO53 RED HILL WITH WELL AND PID; File: CTO18F0126 RED HILL CORE LOGS.GPJ;

Project Number: 60571032 Sheet 3 of 38
ROCK CORE © | SAMPLES
g X £ —_
8 - IS 5 E| @ £| FIELD NOTES
T £ |s|ls| 5882 |eos B £ | 5 =|5|88
> 8= |z|2| 2|50 5|58 o MATERIAL DESCRIPTION & | 208|al= ;| ANDTEST
oo o9 3|8%| g |S2€E|l 2 = g E22|S|=L| RESULTS
e ol | 5|3 8‘“50 ©® 5[ £ o ([2e585[0|E®
lo||c8 x|faz| 3 2 Pzm 8|z |6
29
Py st EIRIE
] -l iZIiZ
] ) |l
h 14 B
4 “ |
|6 ; ; Al
-280 30 ] 3 - 1 v ~50% of vesicles filled with clay HlE 0.0 [100]
- — 1.60°, J, T, Fe+Mn, Sp, PI, R |
] 2.60° J, T, FetMn, Sp, PI, R :Z 2
31— =F | <— dusky red (10R 3/2), weak, <20% of vesicles have 4| | A
T ;|F clay infill Al P
b IF pieces: 0-70, J, VN, Fe+Mn+Cl, Sp-Fi, PI-Ir, SR-R, iz =
] | pale yellow (7.5Y 8/2) clay on fractures 'é = Water loss
b v Al | E ~200 gal
-278 32 ] <—occasional 5-10mm vesicles | A
M| | P
b Jp— 3.10°% J, N, FetMn+Cl, Pa, St, R | | [
18 100 70 3 4.0°, J, YN, No, No, Wa, R iz
332 5.10°J, T, Cl, Sp, Ir, R H||H
| 4 _:; 7
] grades to dark gray (5Y 4/1), slightly weathered, iZiZ
J moderately strong Iz
-276 34— 710z
3 P izl
4 1
k< E
b I
i . . Al |
35 ] 4 vy 10% lenticular vesicles 5-15mm -Z j 0.0| [100]
4 -; ]
] i7|Nlz
274 36 H| A
) r{M HI | E
] D1 HllH
b b v 40% 0.5-2mm rounded vesicles | | 2 Water loss
1 3 Al P ~200 gal
37 M,‘fﬂ4 1.90° J, VN, Fe+Mn, Su, Wa, R || H
] :r“:a—:’M 2.0° J, VN, FetMn+Cl, Sp, Pl, R '; =
17 100 40 o 3.20°, J, VN, Fe+Mn, Su, Wa, R ZIlE
] ?‘M 4.90° J, VN, Fe+Mn, Su, St, R | | E
T 15 5.90° J, VN, Fe+Mn, Su, Wa, R Hl &
272 38 ‘e 6.45° J, VN, Fe+Mn, Su, St, R Al
] 7 7.70° J, VN, Fe+tMn+Cl, Pa, Wa, R Tl F
] ¢ 8.0° J, N, Fe+tMn+Cl, Pa, PI, R Iz
i —Fe=8 9.90° J, VN, CI, Sp, Wa, R 21z
—— o k< G
39 | ‘ @1% 10. 0%, J, N, Fe+Mn+Cl, Pa, PI, R Nz
i — IZil=
- ¥ Mz
1 Z1R1=
= 1A |7
270 40 PL IZIZ 0.0( [150]
b I
P E
1 2|2 415
_ =
41 i 3 1.70-90°, J, N, Cl, Sp, Ir, VR -; &
i 4 2.M?;0,J,N,Cl, Sp, I, R Al Water loss
E 3.0° J, N-MW, CI, Fi, PI, SR Al # ~200 gal.
i 15 4.20°, J, N, Cl+Fe+Mn, Pa, R |5 049 ot
-268 42 5.5°J, VN, Cl, Sp, Pl, R _; &
i 5 ——M P _________3H#B
] 8 80 18 “*x*<. BASALT Massive a'a Z11EB
J ——— foxx.x Dark gray (TOYR 4/1), moderately weathered, weak, || F
43— j}F IFbcococt- <5% vesicles B2z
] | | 5 IF zone: 0-90, J, VN-N, Fe+Mn+Cl, Sp-Fi, PIr, R-VR ; ;
i K x AlE
N \L X X X -; j
-266 44—_ = X —_'; Z
] VR | 2|l
i X5 no recovery Al
] X IZIlE End of drilling
45 x*x Zill= 11/29/17
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ROCK CORE & | SAMPLES
< = £ T
2 o 28 2 oo B 5| _ |8 o £| FIELD NOTES
S B |28 2|58 5|58 o MATERIAL DESCRIPTION a 2 ,58|&|E*| ANDTEST
oo o9 SleL| 5|82 gl 2 = g E22|Z|E €| ResuLTs
We oL | 5|81 8859|885 5 3 |8E8%|alEs
T 2 |a| 2|l a|is2 3 z P2 8lz|ox
45 i + BASALT a'a Clinker E | E 0.0] [33.3]|Resume on
| |
- . Reddish black (2.5YR 2.5/1) to dusky red (10R 3/4), IZINE 11/30/17. Corel
1 L moderately weathered, weak, subangular to angular IZI7 bta‘r‘rselél)lug?edt
- L gravel size fragments, intensely fractured with very pale 1| | £ Bl ot Saas
-264 46— — yellow (2.5Y 9.5/2) clay coating on fracture surfaces | |5 Intermittent
b u | | A poor water
E + 717 return
] I iZIZ
47 - 4| |2
] i A |A
109 46 0 - lllE
Bl Water loss
i L Ak ~325 gal
-262 48— ~ Al A
] I || A
4 L | #
49 ] "} no recovery HI e
j I Al
i - _’2 ’j
i i IZi=
- = | e
260 50 i L || 0.0| [75] |Intermittent
| | *L 1717 poor WR
i L grades with more clay on fracture surfaces Nz
51.] '_ HAl|A
4 L Al #
i L 2N
] | BASALT Massiveaa | Zlll=
258 52 I Very dark gray (Gley1 3/N), slightly weathered, strong, 21 | F
g 2 L 20% vesicles 1-10mm, vesicles stretched and elongate 7| | 4
=3 s | | [
10 90 60 2| | H
4 + 1.45,J, T, FetMn, Su, Wa, SR ZiBlE
. 5 L 2.30, J,N, No, No, IR, VR | | F !\é%%erggss
53— x -3.0,J, T, Fe,Su, St,R | | B
E - 4.5,J, T, Fe+tMn+Cl, Sp, Wa, R = |
B F 5.20,J, T, Fe+tMn+Cl, Sp, Wa, SR ZI7
E 6 - 6.20,J, T, Fe+tMn+Cl, Sp, St, R M| |
1 - 7.0,J, VN, Fe+Cl, Sp, Wa, SR g1 E
-256 54— ~ Al |7
R o | | F
Al |7
i [ A |
] e Mz
55 N Zliiz 0.0 [75] | Intermittant
1 ; [ ¥ grades to 15% vesicles 1-5mm, most very elongate | | 5 0] [79] g‘ogn\}\',sn
1 [ 1.75° J, T, Fe+Mn, Su, Wa, S-SR ZIliZ
] 3 [ 2.0° J, VN, Fe+Mn+Cl, Sp-Pa, Wa, SR =iz
254 56 ™ 3.15° J, W, Fe+Mn+Cl, Pa, Wa, SR B
) M [ 4.0°% J,WN, Cl, Pa, Wa, R =1 | [
] 4 [ 5.45° J, T, Fe+Mn, Su, PI, S iz
1 | F
4 L Al |7
57 - Zlil=
i [ vy grades to 5% vesicles 1-2mm ; >
1 8 47 I Z j Water loss
b r 2| | F ~300 gal
-252 58—_ - iz
i . BASALT a'a Clinker Rz
p ] - Reddish brown (2.5YR 4/3) to dusky red (2.5YR .; =
E - 3/2), moderately to highly weathered, very weak, Al |
59— | sandy gravel with traces of clay A |F
E + no recovery -’; >
] i becomes welded, moderately weathered, medium :—2 2
4 | strong Al &
-250 60 - | |E
] L 1.20°,J, VN, Cl, Sp, PI, SR HIl & 0.0 [75] V\é%tgr Iolss
: - Zlliz 300Gz
b -y becomes non-welded, fine to coarse gravel size Hl | #
b - fragments Gl G
61
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ROCK CORE L | SAMPLES
g X £ -
o R >: q) —_~ —
= = slsl§ 5*5 X ooy > £ 5 = g_ aéé FIELD NOTES
2% 8% |22 3|28 0 :.g 2l o MATERIAL DESCRIPTION » S038|e|F | ANDTEST
we 0| S|5|8(sso e85 £ s [REE5[olz§| Resws
61 X ol x|zl 3 S Fzmala ok
] b [ i7|liz
] Y a il Al
- N e Allg
248 62 __ __ __Z Z Intermittant
i L _; ; poor WR
1 12 56 10 " [ norecovery ::; %
63 - || A
1 H AP
] (CEeH| It _____________________:g ; Water loss
1 ~ 12 %« BASALT Massive a'a ZilE ~300 gal
246 64 X x X Very dark gray (5YR 3/1), moderately weathered, HI | H
] / XX medium strong to strong, 20% vesicles 1-3mm :’; 2
1 ﬁ IFEx T 2. 10, B, N, No, No, Ir, VR iZlliZ
T g x:x:x:- . o . -2 1
65 ] P s x:x_—v— grades with ~17% olivine phenocrysts —__—/: = 0.0 [75] | Intermittent
1 5F 1,00, J, UN, Fe+Cl, Sp, Ir, VR e poor WR
] | TP 2. 80°, J, VN, Fe+Mn+Cl, Sp, Ir, VR Yl &
] 7 x x:x < vesicles become 2-5mm, very friable between joints =4 | | [
244 66— ==~ 1 and 3, breaks to coarse gravel hZInZ
] > 3.0°% J, VN, Fe+tMn+Cl, Sp, Ir, VR Hl|#
i XX 4.45° J, VN, Fe+Mn, Su, Ir, VR ZlE
] “x*x 5.60° J, VN, Fe+Mn, Su, PI, SR-S Al |
67 5 6.0°,J, VN-N, Fe, Su, I, R BZIN7
4 XXX _Z —7
113 100 e N ~ 1 1~ Water |
i | BASALT a'a Clinker iZINZ 300 gal -
1242 68— |7 (2L Very dark gray (Gley1 3/N) to yellowish red (5YR 5/8), | |
E |8 + welded, moderately to highly weathered, weak, fracture 11| | E4
p H+ planes very rough 141 | [
E e L 7.15-30, J, Fe+Cl, Sp, Ir, VR | &
g - 8.15-30, J, Fe+Cl, Sp, Ir, VR | B
69— T —hoSeE 9. 15-30, J, Fe+Cl, Sp, I VR B
1 [— + 10. 15-30, J, Fe+Cl, Sp, Ir, VR NG
1 et IF - 11.15-30, J, Fe+Cl, Sp, I, VR 77
b N B I | P
i fé, ) IZINE
R - - HZ1~
240 70 D D2l ;L no recovery ZE 0.0 [100]|Intermittent
i ] T L becomes brown (10YR 4/3) to very dark gray (Gley1 3| || poor WR
] | 3/N) with yellowish red (5YR 5/8) on fractures, weakto | | [
p L moderately strong Al #
] N |4
M| | F
7 I 14 B
E - HI | H
Es =
] -2 M | P
- = | | | | @ |E=EEETA - - - — Al |7
238 72 4 wxx. BASALT Massive a'a Al #
p xoxoxt Very dark gray (Gley1 3/N), slightly weathered, strong, 4| |5
14 96 F 5% vesicles Tmm, intensely fractured with many vertical ] | | [ Water loss
g 5t fractures 7107 ~300 gal
73— x:x:x:— IF zone: Fe+Mn, Su, PI, S-SR | &
e xxxtF 1.90,J, N, Fe+Cl, Sp, Wa, VR ZInZ
e x xx+ 2.10,J, VN, Fe+Mn, Sy, I, R Al |
b XX« 3.30, J, VN, FetMn, Su, PI, S 7217
E :x:x:x- 4. 30, J, VN, Fe+Mn, Su, PI, S I | H
-236 74— X4 5.20,J, N, FetMn, Su, PI, S —; &
. 8 XXXXXX- A P
: ot 2 lli
- XXXXXX- -j j
75- 5L 15% vesicles, fresh to slightly weathered, t Hllg
] x| mine 6 vesicles, fresh to slightly weathered, trace _; E 0.0 [75] |Intermittent
i x:x:x:_ Al poor WR
X % x 1 | P
] S5 1.0°,J, T, Fe+Mn, Su, Pl, S-SR || A
i = IR 2.50°, J, VN, Fe+Mn+Cl, Pa, Pl, S-SR 7Nz
-234 76 < <<« 3.85°% J, VN, Fe+Mn+Cl, Pa, PI-St, SR-R Al E
T oo ol 4-85°, J, VN, FetMn+Cl, Pa, PI-St, SR-R 121z
] 3\ ¥ [2[<] 5.0°, )T, Fe+Mn, Su, PI, S 4| |
] UATbsses 6.0° J, T, Fe+Mn, Su, PI, S H| P
- AR5 HI |
77 i XX Zil=
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ROCK CORE & | SAMPLES
< 3 8 =
2 o I R 0 I P el _ g gé FIELD NOTES
S E.2(2| 8585|558 8 MATERIAL DESCRIPTION S| 8,8/8E5| ANpTEST
w8 828 |5|x| 8|85 (855l £ 5 [EZS|S|=§| Resuts
7 ¥ |lo|le L8 x|az| 3 z Pznd|z|ox
4 i} ] X%l '_7 "7
4 \ 6 XXXXXX_ 14 Es
115 100 52 | x| iz
J ;‘Z XXXXXX_ -j j
11 TR — — — ] ZillE
-232 78— 8 i~ BASALT a'a Clinker H 9
T o2 Dusky red (2.5YR 3/2) with very dark gray (Gley1 3/N) 13| | 5
T M i clasts, welded, moderately weathered, weak '2 f
h el H“I| | E V\é%tgr Iolss
1 3 || E ~300 ga
79 ] M —y  becomes non-welded, very weak, highly weathered, —2 j
J A;»aag IF 1 friable, broken to gravel and cobble size clasts Bl Z
1 ol oo iZ|liz
J R i 1zl
(230 80 | Pk ElE
] TS i IZIMZ 0.0| [50] |Intermittent
] A ~zi Al |F poor WR
e | = £
] 11 i iZIlIZ
_ d L basalt boulder, slightly weathered, strong, 15% _Z 7
81 ] // | vesicles 1-3mm A
i L 1.80° J, VN, No, No, Wa, R Gl &
J T | AllF
. L L | |Z
-228 82 =F SO | &
] i Al e
16 60 e 'Z j Water loss
b o HI |F ~300 gal
837 | B
] i BllA
] 52 a7
226 84 - 271z
J ek 4|14
] i Hl|e
] - |l
85 N HI|H 0.0| [21.4]|Intermittent
i | A poor WR
i i no recovery H| A
224 86— 9 o Al
: e al|2
: : 4|z
87 - SZlllE
] i IZIZ
17 35 12 09 'Z j V\i%tgr Iolss
E - HI e a0 ga
s — A Al ||
222 88 o el
: : 4l
J L AllF
_ i Hl e
89 - 1l
] - ___________HIE
i | BASALT Massive a'a iz
i L Very dark gray (Gley1 3/N) to dusky red (2.5YR 3/2), Rz
220 90 M I slightly to moderately weathered, medium strong to | | [ )
] - L strong, 10% vesicles 1mm, trave olivine 717 0.0| [42.9] gég;ro\lltt;nt
e t 1.20,J, VN, Fet+Mn, Su, PI, SR | |
E 1 L 2.30,J,T,Fe+Mn, Su, PI, S Al |
. L 3.0,J,N, No, No, I, VR IZIE
91— T2 —4.? Rz
e - 5.60, J, VN, Fe+Mn, Su, Wa, SR | | H
E R - 6.5,J, VN, Fe+Mn, Su, Wa, R -; =
E ' - Al |7
4 L -; 1
-218 92— - i B
J L Al
118 100 68 el | <— 92.3-92.5 Dark reddish brown (2.5YR 3/4), intensely | |
i | fractured zone, possibly clinker _:; j Water loss
93 h r Zing ~450 gal
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ROCK CORE L | SAMPLES
c X g -
S 218 R | eox| 3 g - B 2 £| FIELD NOTES
%5 ?,*5 21|28 % 39| o §.§ 2 o MATERIAL DESCRIPTION » 2,88 ,:3:5 AND TEST
Q [9) = |o =2
we 0| S|5|8(sso e85 £ s [REE5[olz§| Resws
109 X ol x|zl 3 S Fzmaolo|ok
] . 7z LB5en
i no recovery _3 ;
4 X A1 | P
Pz A
= 1 ) o= D |
200 1107 0 /| [ BASALT Massive aa iZINZ 0.0[ [100]|Poor WR
i XXt Very dark gray (Gley1 3/IN), slightly weathered, strong, | |
i s S04 5% elongate vesicles 1-3mm, 5% plagioclase Al B
X %X Bs Es
111 — L A7
b I |\2/| ok becomes moderately weathered, moderately strong, "_Z 2
R : b vesicles 2-10mm M| A
1 XA BB
7 SO0 1.75°,J, N, Cl, Pa, PI, S REIRIE
198 112 5 2.0° B, N, No, No, Ir, R | &
5T 3.0° B, N, No, No, |r,§ S A7
122 92 62 XXX 4.45° J, N, Fe+Mn, Su, St, VR | |
) AT 51900 ) VN, Fe+Mn*Cl, Sp, PI, SR H|e Water loss
] skexol 6.75,J, UN, Fe+Mn+Cl, Sp, Ir, VR izl ~300 gal
1137 |8kt 7. 60, . VN, Fe+Mn+Cl. Pa, I VR 4| |E
| (( Zx*L Clay on joints is yellowish red (5YR 4/6) _; E
Ul B iZIRIF
] ) oot | |A
196 114 77|t H||F
- XXXXXX- -j j
B X X xL 44 P%
| e I ZiE
3 Al |
1 ] i | e } HI B
11 L — 1
57 S ° . BASALT a'a Clinker Al E 0.0] [60] |Poor WR
E xﬁ‘?& - Very dark reddish brown (2.5YR 4/3) with very dark gray 1| | 1
g 2 Y (Gley1 3/N) clasts, welded, moderately weathered, weak, | ||
1 - clasts are angular, fine to coarse gravel size Al |
194 116 — - 1.45, J, N, No, No, Ir, VR | &
] ~¥ L 2.0, J, No, No, Ir, VR | B
. . Al |
1 - no recovery Zinz
] 5 BASALT Massive a'a BB
117 — oo Very dark gray (Gley1 3/N), fresh, strong to very strong, _; ;
E ot 20% 1-10mm elongate vesicles Al |
i XXXXXX_ _j 2
123 100 70 5l 3,50, 4, No, No, Ir, VR 4l B Water loss
| ool |5 ~300 gal
192 118 XXX | =
] X Al P
) Xx)(x)(x- -j j
J X Al
] et Nz
119 PRt “I|&
] et Hl|7
p KK | |E
- XXXXXX- -j j
B L |k
190 120 i x:x:x:. Al |H 0.0| [50] |Intermittent
b :x:x:x- _‘; = poor WR
J 1 o Iz
— . xxxxxx_ . _j j
121 A2kt 1. Mechanical Al E
g Sk 2.85°, J, N, Fe+Mn+Cl, Pa, Pl, S-SR Al E
e x>t 3.10°, J, VN, Fe+tMn+Cl, Sp, St, S Al &
] <xx 4.15° J, VN, Fe+Mn, Su, PI, S e
i 12 3 xxxxxx_ H =
124 100 96 HIIE
X% ZIRl= Water loss
b X 1| | [ ~300 gal
123_ x:xzx:_ _? _/
] ksl Al P
] Sty Al F Take WL
i XX | E readings. WL
-186 124 :x:x:x_ —_; —j qe(;%fl‘?()smbt
] x*x*x* < large vesicles up to 1/4" with walls coated with traces 15| | 5 112.81" btgg ltg
] x2xx7 of white secondary minerals (zeolites?) _; = 50 mins
[ HI|E
125 O ==
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ROCK CORE 8) SAMPLES
c X £ -
'}% < ; | 2|8 3 N oow 3 2 . € g < FIELD NOTES
% B 2|2 g 39|a|3£8| 2 MATERIAL DESCRIPTION 3| 2,88 = | ANDTEST
we 88| s|x| 885 ¢ SREl 2 5 [RESS|a|=§| Resuts
1p5 L E 1B L8 x ozl 5 2 kzoilZ|ox
i 2 [T HI[TE 0.0| [60] [Intermittent
i \g\ 2 x 0 IZlNlZ 160l poor WR
i s 1.60°% J, N, Fe+Mn+Cl, Pa, Ir, SR 27
] / 3ot 2.90° J, N, Fe+Mn+Cl, Sp, PI, S 4 7
184 126 4|45k 3.0% J, VN, Fe+Mn+Cl, Su, PI, S G ;
p ﬁ L 4.75°-90° J, N, Fe+Mn+Cl, Pa-Fi, PI, S =l A
R T (8x o 5.0° J, VN, Fe, Su, PI, S i %
b i | 5 %% 6.0°-5°, J, N, Fe, Sp, Wa, SR i =
E e 6 XX« 7.0°%-5° J, N, Fe+tMn+Cl, Wa, SR Al A
127 - I [Blrescnt-8.90°, J, N, Mn+Cl, Wa, SR A ¥
R st 9.60° J, N, Fe, Sp-Pa, Wa, SR E 7
g 7 k5% 10..20° J, N, FetMn+Cl, Pa, PI, S “AE
125 100 70 ;f/ st 4 ¥ Water loss
182 128—- ol iz | & ~300 gal
] // 9 S:E:E:: ¥ becomes 5% vesicles ~Tmm ::
129 o -AFK
- /10 XXXXXX- -
] oy AE
180 130 L AE 0.0] [100] |Intermittent
] XA Ak poor WR
] 13 | BASALTaaClinker  AF
131 - Dark reddish brown (2.5YR 3/4) with very dark gray Iz
i + (Gley1 3/N) clasts, welded, moderately weathered, i
E ) moderately strong + >
b ~ y_ grades with brown (7.5YR 4/3), becomes moderately £ o
b - to highly weathered, weak, sand to gravel size Tz g
178 132 — fragments, non-welded I E
T - il P
1 26 70 "~ 1.60, J, MW, Fe+tMn+Cl, Sp, Ir, SR =llE
] I 2.75,J,7?, Fe+rMn+Cl, Sp, Wa, S IZiz !\é%tgrglglss
133 o —: 7
] i Al H
b - T j Measured WL
1 o 1 ¥ inside casing.
176 134 — — -\ | \1/\4Ii f]qlll){ror?
] L p 1" btoc to
] i no recovery B 113.25' btoc in
i L 1A | [ 65 mins
- T | sy
135 ¥+ coarse gravel size fragments 77 0.0[ [50] |Pegin 12/01/17
] L | & .
] i Al e
1 - alla
174 136__ __‘\ ___ 5 Water level at
] i 1210z 136.68' btoc at
x | | [ start of shift
] ] iZllZ (133.68' bgs)
137 - H||F
1 B B 7
12 18 0 " 1z f No WR. Water
1 - EZIZ loss ~250 gal
172 138—_ 14 | N 7 g
] I ale
] i el no recovery BB
4 % L Iz ;
139 i Vet SZE
] L 4 %
| A\ | 7
] ! [ iZINIZ
] i i ] 5
170 140 f iy T 3 0.0 [18.8]
i { 1 i
| s/ L £ ;
‘%3” x - A
b o T 7
141
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ROCK CORE L SAMPLES
- @©
c o\o I —
2 o | 218s 2 ooy 3 g | E|2£| FIELD NOTES
2 Bx (22| 2|58 a (258 € MATERIAL DESCRIPTION 8| 2,5|8/E%| AnDTEST
me 82| S|5| 8|85 O|8E5| £ s [REES|S|S €| Resuts
— O — = = > =0|=|= [0
141 oo @ (uAQZ|l 3 S [Fzmala|aok
1 - 2NE
J N Al A
E \l L L no recovery -Z ;
. N L B
168 142- e . || |© N WR Wator
1 | << BASALT Massive a'a ZIE loss ~600 gal
1 28 58 0 |5/ | KX+ Reddish black (T0R 2.5/1), slightly weathered, strong, T | | [
) > S 15% vesicles 3-10mm, intensely fractured to gravel and  H] | | F
] e <*x*x*[ cobble size fragments Bl =
143 X XxT¥ becomes very dark gray (Gley1 3/N), slightly H| B
] — | [xeax L weathered to fresh, strong to very strong, 15% vesicles 4| | [2
| < XXX 1-10 mm, some elongate, some metalic gold fleckson | |
i - *x*x*x| core. Driller says it is from brass fittings on core barrel _’; =
/| kexxix_ and bit 1| | [
_166 144_ //4:‘ xxxxxx— _i =
7 .y XK H© >
7 . A Xxxxxx' 14 P
] SO iZlliZ
] eyl M| |H
e - Al ||
1457 NA ool ) BlE 0.0] [23.1] High H20
i X a5 pressure. Pull
i e 1IZ100r up inner barrel
] T x Zillz to n?jaketsgre it
el =105 is adjuste
(164 146 ot =7l Icc;rrrt]ajcél:y o
1 X XX no recove “| | E atch. Core
| x:x;‘x:_ i -2 j barrel adjusted
] xoox | 7217 correctly. Pull
] iZlliz Recouerst
147 ool | e additional 2' of
XXX =2 . Driller
i X x"xl _/ iy ¥ core )
129 |14 | 52 XXX Al suspe?ts it
X A A came from run
162 148 ool iZlle 28
i :i x Tvo becomes fresh, very strong, 10% vesicles <1mm _% = ?100\%%' Véleelxlter
b r E=1Nl= rom .6'
] ol 1.15°% J, T, Fe, Su, Pl, SR IZINZ btoc to 152.59'
i » L | H btoc in 10
149 x - 141 | A mins.
- e e g6 o
4 x L A | P )
1| [z begin
T X =
R XK jzone of 30% vesicles 1-5mm g ; = gi?y?%‘{/ ;éanfle
160 1507 )| BALH BASALTaaClinker Hl|& 0.0[ [45] [pg e net
g ~~ 2 Red (2.5YR 3/6) to black (Gley1 2.5/N), gravel Al | bgs.
K—-Z ’)!\ P M ¥ g
E 2 03w to cobble size, subangular fragments, moderately | |2
g G";’ :'iv”@’ L to highly weathered, weak, permeable Al &
151 oVl A LB
> e A |
: co| e al|e
30 47 0 -3 ElNE
] M (& HlZ No WR. Water
i i HI B loss ~150 gal
-158 152 ’\ T} no recovery Al
] i T4l |7
' B lle
b ) T | E
= =
153 4 % 'e.é}! L Al | [60] [No WR. Water
4 WS HlE loss ~150 gal
4 O\ XYW A | P
[ | = 47" S = S R M M B =
] NS BASALT Massive a'a Hl | P
156 154 31 65 17 HL| B Viery dark gray (Gley 3/N), slightly weathered, strongto 1| | |5
] | B very strong, 30% vesicles 2-5mm 1| | [
] | [ 1.15° J, UN, Fe, Sp, I, R 27
] | I 2. 15°,J, T, Fe, Su, Wa SR H| |
155 et 3.15° J, T, Fe+Mn, Su, Wa, SR _‘; -
| oo L& [42.9]|No WR. Water
i 5k Al |2 loss ~350gal
| 15 _MexxL 1.5°-30°, J, UN, Fe+Mn, Su, Ir, SR Al H
J oot 2.30° J, VN, Fe+Mn, Su, I, SR A |H
154 156 — ] xxox§ becomes 15% vesicles 1-3mm HI A
. — |l N
: M Al |7
157 . =ARR=
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ROCK CORE ) SAMPLES
g X £ =
2 o |slsl 285 = |eos 3 2| . _|E|gE| FELDNOTES
S B 2|8 2|58 5|56 8 MATERIAL DESCRIPTION 8| 8,8/8/E2| anpTest
e 88|s5|x|8(8% o|885 £ 5 [REEC|S|=§| Resuts
¥lo|l|c8le|fdz| 5 2 Pzo 8|z |6k
157 ] ﬁ '\2/| :::izi' vy grades with vesicles up to 10mm ; ;
132 106 72 3t 3.45°, J, VN, Fe+Mn, Su, PI, SR &
1 |41t 4.10° 0, T, Fe+Mn, Su, PI, SR |5
152 158 XL 5.60°, J, T, Fe+Mn, Su, PI, SR H||E
1 TTMpSL 6.30° J, T, Fe+Mn, Su, Pl S IZIE
. (5[l 7.80° J; VN, Fe+Mn, Su, PI, SR Iz
B 61**x*x 8.0°% J, N, Fe+Mn+UK, Sp, Ir, VR Al | E
. _Thier 9,804 N, FeshnsUk Sp, PLR ==
159 — XX Uk: pale yellow (5Y 7/4) Al |7
. 15 S -1 e |
p ‘\ [ SRS __j —j
1 xxxxxx' 14 ‘
| Xk _Z —j
-150 160 ] ] :i:i:i_—ﬁ some vesicles filled with pale yellow mineral | | [50] |No WR. Water
i - x:x:x:_ Iz loss ~350 gal
i xxxxxx_ iy =
K x Zltle
161 ] X:Xz)‘:-_ Bz
i A\ <« 1.45° T, N, Fe+tMn+UK, Pa, Ir, VR Al #
] S 2hassd 2,859 0N, FerMn+Uk, Sp, I, VR H||B
E I f,k(' 3 S50k 3.0% J, N, FetMn+UK, Pa, Ir, VR Hl A
1 TN AR 4.5°, J, VN, Fe+Mn, Su, PI, S iIZIZ
148 162 /[Pl 5802 U N, FerhintUk, Pa Wa, R A|E
1 7 /olePext 6.45° J, T, FetMn, Su, St R H| B
1 33 92 56 —-7/ ME XX 7. Mechanical |
b Vi X 8.50° J, N, Fe+Uk1+Uk2, Pa, I, R 717
E :x:x:x- 9.45° J, T, Fe+Mn, Su, PI, SR HIH
163 X504 10, 60°, J, UN, Fe+Mn+Uk, Pa, PI, S Al |E
1 T Bl 11.30° J) VN, Fe+Mn+UK, Pa, Pl S Al A
b x:xzx:' UK2: white (5Y 8/1), waxy (halloysite?) 7Nz
) ol HlA
(146 164 g ooy H||P
] Es\w;«;ﬂ x| -2 j
1 I T %% &
i B | PO no recovery Hl &
K x Zltle
165 ol 1.30° J, T, No, No, PI, S IZIZ 150] |No WR, Water
) oot 2.45°J, T, Fe+Mn, P, S allE loss ~350 gal
E S50k 3.80° J, N, Fe+Mn+UK, Pa, Wa, SR EZIZ
E XXk 4.0°% J,N?, No, No, Pl, SR Al |
144 166 — x4 5.90°, J, N, Fe+Mn+Uk, Pa, Wa, SR 1 HE
1 16 |1 [ 6.30%, J; N, Fe+Mn+Uk, Pa, PI, SR IZIE
E x x X+ 7.5°J, N, Fe+tMn+Uk, Pa, Pl, SR ZInZ
1 XXX 4 8. 0% void, Fe+Mn+Uk, Su, PI, SR Izl
. 21550 Izl
167 | ek REHE
] APl alle
134 84 64 = 4 st A | Drill string
b S RN o || E drops. Driller
142 168 — I =l A says 2' void:
. Bxoxt Iz 167.5-169.5'
i [ x| Al |G \I:;\?s. Pause for
] 2 T HIIF L readings at
] gt Hl e 170 WLl
g xxx A |12 rom
169 3| Sl | A 169.56-169.75
: e xxxxxx: :; 1 gs
J :x:x:x_ _Z —j
- Tk iz
(140 1707 S | T T T T T T T T [37.5]No WR. Water
- s 1 ~
T i%jfz 0T = |e loss ~500 gal
] oy HlH
. [ | B52 ) norecovery HIE
171 i - 2| @
E g/ ~NO- BASALT a'a Clinker “| 1 EF
b 2 - Red (10R 4/6) to very dark gray (Gley1 3/N), -; &
g = |IFp - angular, coarse gravel size clinker fragments, Al |7
E % o moderately weathered, weak, with Uk mineral/ | E
138 172 17 % SO clay coating on some surfaces, permeable B
i i 2N HllH
"*esr _ - - _ - ____ _ _____ 7 Zitle
1% 70 28 |or| 1[5 BASALT Massive aa || e
1 *x*x*x Dusky red (2.5YR 3/2), moderately weathered, medium | |

173
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ROCK CORE L | SAMPLES
< N g _
2 o 28 2 oo B 2| . _|E|gE| FELDNOTES
Y. B |22 2|58 5|58 8 MATERIAL DESCRIPTION S| 2,.8/2|E=| ANDTEST
2B 00 Z| gL 3 S0 o|L|iF ¢
= O o| €| x| 08¢ o=gl 2 = |2 E3* — + RESULTS
me 0L (5|35 3|85 C|885| £ o | S505|8|IE8
173 | m|x|fa| x|[faz| 5 2 Fzm3|la|ok
i x>« strong to strong, 20% 1-3mm vesicles L&
4 L 147 1
- et 4|7
] AR 7|llz
136 174 g <Xy at 173.4 ft bgs becomes intensely fractured with Uk 1| | £
1 ,»Eﬁ *x"x mineral coating on some fractures, broken to sand in =z
1 "*{;5 xxx some zones Al | A
1 X e
] NS st iZlle
s X% xf— —
1757 L 4pesed =E [75] [No WR. Water
i P L 1A | A loss ~350 gal
4 : 2k« becomes very dark gray (Gley1 3/N), slightly 171017
] ~ | Theol weathered, strong Al
- — [ FcY e Al 1A
134 1767 7 bl 1,450, 4, VN, No, No, PI, R IZ1Z
i L 2.30°260, J, UN, Fe+Mn, Su, PI, SR iIZIZ
1 17 =5l 3,50, J, VN, Fe+Mn, Su, PI, S IZiE
e X 4.50°, J, VN, Fe+Mn, Su, PI, S -; =*
177- XXX 5.45°, J, T, No, No, PI, S HIE
1 gt 6.5° J, VN, FerMn+Uk, Pa, PI, S Al E
B St 7.45°, J, VN, Fe+Mn, Su, PI, SR Al | E
{36 100 72 | =700 8 60°) ) VN, Fe+Mn, Su, Wa, SR AllE
1 ~ 8RS 9.10°, J, UN, Fe+Mn+Uk, Pa, PI SR EZIE
132 178 S 10.30°, 4, VN, Fe+Mn+Uk, Pa, PIR |17
] ML Hl|7
| el Al | H
XXXXXX :i ;
179_- X:*z*:-_ _-_4 7
- ! 71z
- ot al|7
: et izl
130 180 | B 2ZlIZ
T ——_[1%x < F y— becomes fresh, strong to very strong, 7% elongate ] | | Gy ll\(l)gSV\ng.sgv aatler
E T vesicles Bl e g
T X X x[ 1A P
1 oot 1,200, J, T, Fe+Mn, Su, Ir, SR | |H
181 T 2.0°,J, WN, Fe+Mn+Uk, Su, Ir, R Hl A
i < 3.0° J, VN, FetMn+Uk, Su, I, R Zlz
) x x x I 4.0°%J, VN, FetMn+Uk, Su, I, R Al |
] XX« 5. Mechanical iZillz
128 182+ 2 :x:x:x-_ 6.5° J, T, Fe+tMn+Cl, Su, PIl, SR Iz =
82 === 35T 7..0° J, T, Fe+Mn, Su, PI, SR El B
4 | 4R XX 8.0° J, T, Fe+Mn, Su, P, SR iZIz
137 100 85 L 9.5°%J, T, No, No, Wa, Sr Iz
i s 10.0% 4, T, Fe+Mn, Ir, R ZlE
183 T Bk Sz
] 5 il
] %% iz
126 184 | Bxt Al A
) PN BN '? _/
1 |18 X |8
T XXXXXX' "j 'j
b Rt Tl |
X X X — |
185 i XXX ] 41| | [ [75] [No WR. Water
4 BASALT Pahoehoe Hl loss ~500 gal
i Dusky red (2.5YR 3/2), moderately weathered, medium | | F]
g strong, 50% vesicles up to 1mm, intensely fractured A=
124 186 (mostly mechanical) _; =
p Al |
. _; j
] HI| | E
e Al
187 7z
b | | P
______________________ 7
1 38 50 0 BASALT a'a Clinker Bl =
T Red (10R 4/6), dusky red (2.5YR 3/2), and very dark Al |
] gray (Gley1 3/N), angular gravel size clinker fragments, 1| |[Z
122 188__ X moderately weathered, weak, permeable Al |E
i Hl| e
Es =
b I | P
4 14 =
189 Zill=
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ROCK CORE S | SAMPLES
- ©
c X =
S . Sl | o - § €| @ £| FIELD NOTES
T £ s|ol| o|23°.|go5 D 5 s ~|5|eE
>= o= |z|2| 2|38/ c|258 8 MATERIAL DESCRIPTION A 8038|e|Fy| ANDTEST
w8 88| s|x|§ (85 o855l £ s [REES|S|=§| Resuts
¥lo|l|c8le|taz| 5 z Fzmd|z|ak
189 —
: ‘;v}(';n : :_-j’ Z
| s | I #
i | | 4
L1120 190 1 - H B
] i i 177 0.0 [36] [No WR. Water
] " no recovery |7 loss ~250 gal
] I | |F
191 - _3 ;
ZiRlZ
139 i iIZ1Nl7
: : 7z
118 192__ L clinker (as above) __2 f
J L 1.5° J, Fe+Mn, Su, Ir, SR Al A
1 -10% J, VN, FetMn, Su, I, SR _ —| &
193 i x| BASALT Massive a'a iz
4 ~xxx. Very dark gray (GleyT 3/N), slightly weathered, strong, 1| | F 0.0{ [30] [No WR. Water
- Kt 20% vesicles 1-3mm Al B loss ~100 gal
g x4 193-193.5' bgs 40% vesicles A1 | [
] xococt 1.0°-90°, J, VN, Fe+Mn, Su, Wa, SR 4l E
-116 194 40 x x x.2.20° J, VN, Fe+Mn, Su, PI, S | |
e x x x+ 3.30°J, VN, Fe+Mn, Su, I, R GlE
b :xxx:x' '5 i
- IZ1z
4 x5 || E
el 0 ) Al H
195 ] X<y becomes 15% vesicles 1-10 mm iZE 0.0[ [26.3]|No WR. Water
| :xxx:x_ 171z loss ~200 gal
X Zitle
] et HlE
-114 196 *<Xx*x~§  vesicles become very elongate 707
- et iz
eyl Hl| e
1 a1 ST 1.70°, J, VN, Fe+Mn, Su, PI, S ||
1 [ 2.70° J, VN, Fe+Mn, Su, Wa, SR ZINZ
197 o]~ 3.70°, J, VN, Fe+Mn, Su, Wa, SR HI A Driller says
] x xx [ 4.0°%J, VN, Fe+tMn+Uk, Su, I, R 1IZ1Z core barrel
) X% 5.0%J, VN, Fe+tMn, Su, Wa, SR IZ1E stuck.
] x| IF zone: fracture surfaces coated with Fe+Mn+Uk iZINE Rggctgvereld1 -
X ZiZ additional 1.
112 198 R —3 ; of core which
] :: j::_ <— |F zone mechanically fractured 2B }Q’g,sndr[ﬁ,pﬁoe_d
) ool ___________35 0.0[ [45] [Add fo run 40.
199 — + BASALT a'a Clinker SlE collect WL
1 42 L Dusky red (2.5YR 3/2) to very dark gray (Gley1 3/N), REIRE readings. WL |
1 L subangular gravel size clinker fragments, moderately 717 {)ellsfggm 198.1
E L weathered, permeable -_; 7 pgmpletely dry
110 200 : iz WR Water
B — 1 1 . ater
: 3 Nz 0.0] [30] |ioss ~100 gal
i - | |G No WR. Water
i L i ; E loss ~700 gal
4 L Al E
201 —y— becomes very dark gray (Gley1 3/N) coarse sand | |
b - size, very angular, possibly mechanically pulverized Izl
] : 1
4 L a1
108 202 - =B
1 - Al E
143 i BB
4 L Al F
203 - 2l
] [} norecovery H| A
1 | P
1 - Al E
4 = -; 7
-106 204—_ 0 HI & Drill string
b - A\ | binding up.
] i _; = Difficult drilling
4 L 1Z101e
205 Zill=
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ROCK CORE L | SAMPLES
< = £ =
S . Slo | s 3] €| @ £| FIELD NOTES
T £ |o|s| B8 X|ees B 51 5 o=
2% ow|2|2| 2|38 0 3.§ 2l o MATERIAL DESCRIPTION A 2038|e|F | ANDTEST
me 80| 5|5 8|85 O|885| £ s [REE2|S|= €| Resuts
¥ |loa|e|L8 x|Caz| 5 z Fzod|z|ak
205 —
i L 2 E 0.0 [15] [No WR. Water
] Nﬁ R < 71N rel loss ~1%O(ﬁ gal.
Z1R1= ower drilling
b ; - +“ I A
i i i no recovery H| B
-104 206—_ i - H||#
44 28 0 i ZiZ
: v : bl|e
] I H||A
2074 | clinker (as above) Rz
i ) 1| |H
Al |4
1 - | B I
b *x*x*x BASALT Massive a'a 'é =* 0.0| [18.8]|No WR. Water
1 o Very dark gray (GleyT 3/N), slightly weathered, strong, 14| | [ loss ~350 gal
102 208 ST 20% vesicles 1-3mm, vesicles partially filled with clay  “Fl| | F
] X5 from 208'-208.2' bgs =1z
i X[ 1.0,B, W?, Cl, Sp, Ir, R Hl B
] 45 100 9 x x| 2.30,J, VN, Fe+Mn, Su, St, SR Al
209 . 2 XXX 3.70,J, VN, Uk, Pa, Ir, R _2 ]
. Pl )il
- ot allg
: T Mt allg
100 210 20 — ::::::__ __Z f 0.0] [30] |No WR. Water
1 I ) S Al E loss ~1500 gal
i :x:x:x_ vy becomes fresh, very strong Iz
211 |kl 1.10°, U, N, Fe+Mn, Su, Wa, SR HlE
i i 2.45° J VN, Fe+Mn, Su, Pl, SR Al #
i x4 3.40°, J, VN, Fe+Mn+Uk, Sp, PI, S | E
i L 4.75° J, N, Fe+Mn, Su, Ir, R .; =
. ML 5.50°, J, N, Fe+Mn, Su, Ir, R AlE
-98 212 x X x 1 6.45° J, VN, Fe+Mn, Su, PI, SR e
b XX 7.45°,J, VN, Fe+Mn, Su, PI, SR .:/: =
i 3fxoxx- 8.85°% J, VN, Fe+Mn, Su, I, R E=1H1=
446 90 54 | 1752 9.85° J) VN, Fe+Mn, Su. I, R Al A
. st |z
213 K | & )
] A xoox HlE Driller says
R e A tholh(=i is very
x % x| 1 i 1 .
] :X:*:X: IZlNlZ S%_ueezing drill
-96 214 16 S A e string
a [ L Zltle
] A sl 7|0z
o5 WL 1 ::::::-_} no recovery _—Z f
] - ool 1,600, J, VN, Fe+Mn, Su, Wa, R HIIE 0.0] [23.1]No WR. Water
g | 2 2.50°, J, VN, Fe+Mn, Su, Wa, R Al E loss ~800 gal
E T3 L 3.45°, J, VN, Fe+Mn, Su, Pl, SR = |e
E e [ B X X X vesicles elongate, up to 20mm ||
Lo4  216- Aty gete, P H||A
b X5 4. Mechanical | | 2
b 0 5.5°% J, N, Fe+tMn, Su, St, R Hl | E
T oo 6.30°, J, N, Fe+Mn, Sp, Pl, SR Hl e
1 ST 7.75° J, VN, Fe+Mn, Sp, Wa, S || E
217 : 6™ 8.15°, J, VN, Fe+Mn, Sp, Ir, R | |E
i Thocood 9.257 J, VN, Fe+hn, Sp, Ir, R | |e
1 47 100 54 |7 :x:x:x- 10. 15°, J, VN, Fe+Mn, Sp, PI, SR Bl G
i 21 "/1% xoox ¥ 5% vesicles 1-2mm :3 ;
L 1Al
92 218 2ol 11.5% J, VN, No, No, Wa, SR 1iZllE Record WL
4 by x| 12.60° J, T, Fe, Su, PI, S Bl & inside casing.
] 7‘”\\ x| 13.60° J,T,Fe, Su,Pl, S Al = WL fell from
] 15l 14.70°, J) VN, Fe+Mn, Su, Ir, R IZlNZ 203.9' bgs to
130 ] | | B 210.92 bgs in
219 e T4l |7 30 mins
i — 14 S “l e 55%2;1(17ri||ing
] e __________1Hl|H# begin 12/05/17
] ﬁ) | BASALT a'a Clinker e ’
= = Dusky red (2.5YR 3/2) to black (Gley1 2.5/N), angular =3 | | |
% 2207 - | B7ZAgravel to cobble size clinker fragments, moderatelyto ! | | [60] |Record WL at
1 =Y highly weathered, weak, permeable I H||E start of shift.
35 VY Weamneres, Weak, permesdle. _ _  ———— 2 DTW=214.57
1 % BASALT Pahoehoe iZlliZ bgs and falling
291 b 7o Dusky red (2.5YR 3/2) to very dark gray (Gley1 3/N), iZinZ slowly
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ROCK CORE £ | SAMPLES
S‘ X g ~| =
= - . Falll PO IS > Q €| o< | FIELD NOTES
S ; Q Loy 5 T F
2. B 22858 |58 8 MATERIAL DESCRIPTION 3| 8,8/8E%| anpTEST
L9 o9 8 [BL B2ZE| 2 = |0 E22[=|E 8| ResuLTs
e 0L | 5|35| 3|85/ C |88 5| £ gg:gagég
ol kol wuaz[ 3 - Zm oo |0=
221 i A slightly to moderatel weathered, strong, 40% vesicles L& Driller added
1 ~ J L 1-3mm, some bentonite on fractures and in vesicles from || | [ ~150 Ibs
i | 220'-222' bgs I # bentonite
/ | |14 powder and
1 2 i 71z 120 gal H20
88 222 B e before start of
1 48 100 34 i '—; 2 o
1 3 - || E
- % 2%- ke
— IF = 4| E
223 \f L// 1.0°,J, N, No, No, PI, R gl g No WR. Water
. ] \ / 2.0°.J. VN, No, No, PI. R A |z loss ~250 gal
i '“'“\\4Vﬁ- 3.75°% J,N, Fe+Mn Su Wa, R Al
5%' 4.0°, J, N, Fe+Mn, Su, PI, R IZIZ
86 224- ,“‘16%—5 90°, J, VN, Fe+hin, Su, Wa, R e
i N v@‘: 6.0°, J, VN, Fe+Mn, Su, Wa, R |l
To—[IF | |
: Wiy vlﬂ/_: iZfllz
= - 1A |7
225 —|1 % Il [60] [No WR. Water
| Z/. Al loss ~350 gal
] /. 17 ;/esicles increase to 2-6mm, very dark gray (Gley1 Al
i L 3/N H e
K — —_—|2 — | |H
84 226 —F L 1.5° J,N, Fe, Su, Wa, R |
] \/ 2.5° J.N, Fe*Cl, Sp, PI, R IZIZ
R \‘R - 3. 50°,J N, Fe+CI Sp, Wa ,R Al #
Q IF zone partlal red (2. 5YR 4/8) clay fill on fractures Hl =
227 T =B
— 149 G
B 5%, | | A
1 49 , 100 48 | SR ¥ vesicles 1-3mm 4l B
82 228 ~ 4.30°, J, N, Fe+Mn, Su, Ir, R H||E
/ 5.30°, J, Vn, Fe+Mn, Su, PI, SR | H
] 4 R\Jx 6.30° J, VN, Fe+Mn, Su, PI, R hZinZ
] 50 7.45° J. VN, Fe+Mn.Cl, Pa, Wa, SR HI|F
] 1 8.40°, J, N, Fe+Mn+Cl, Pa, Wa, SR RZIE
229 __—1s 7~ -Z —j
- — al|e
7 I | P
1 8V /AL Al |5
-80 230 Yaill becomes dusky red (2.5YR 3/2) to very dark gray 4 | | [
] = Y v6ey1 3/N), moderately weathered Al P [100]|No WR_Water
i A A1 | [ loss ~350 gal
~|F ,— 1.70° J, N, Fe+tMn+Cl, Sp, Wa, R 2| | F
b G i IF zone: Fe+Mn+Cl ZlE
] 2.10°% J, N, Fe+Mn+Cl, Pa, Ir, VR REIRIE
231 S ) 3.30° J. VN, Fe+Mn+Cl, Sp, PI, SR iz
] —_ 4.45°, J, N, Fe+Mn+Cl, Su, Wa, SR Yl | =
] e ‘/” 5.45° J, N, Fe+Mn+Cl, Su, Wa, SR BB
R — 1 W vy _ moderately to slightly weathered, very dark gray -; =
A
-78 232 ~—r (Gley1 3IN | |
1 WS A 6.45°, J,N, Fe+Mn+Cl, Su, Wa, SR Al H
150 100 22 \ AT 7-45°-80°, J, N, Fe+Mn+Cl, Su, Wa SR | |E
1 T, 8.15°,J, VN, Fe+Mn+Cl, Su, I, R 2B
. 9. 50°, J. VN, Fe+Mn+Cl, Su, Ir, VR AlE
233 3l - 10.5°, J, W, Fe+Mn, Su, Ir, R | &
TR 11.30° J, N, Fe+Mn+Cl, Sp, Ir R B
] N A allE
s 2] | | — ve iZlliz
B N becomes dusky red (2.5YR 3/2) to very dark gray I |5
Z g v@ew 3/N), with ropey pahoehoe structure '; ;
E =10 ﬁ '; g
1 - ,_11 . H| B
== 1 |IF zone contains clay on fractures A\ |
235 7 |IF ) A1 |12 150] | Drill
- = Hl|E (501 Driler says,
1 - '4’1’ y Vesicles 0.5-1mm e p236 237"
i 23 = IF very dark gray (7.5YR 3/1) to dusky red 2.5YR312) | | 1
L 74 236 — =9 1 and red (2.5YR 4/8), moderately to highly weathered, Al A
| g;{"{ Ve weak, friable, intensely fractured, ropey pahoehoe ]| | £
] ) v fragments, possible flow margin Al &
h (:\/Y\ l/ no recovery/possible void Al |F
237 VO : Hllo
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ROCK CORE ) SAMPLES
g X g —_
o - —_ [
= = sls g 5‘6 x vox| 3 % _— g_ aE>§ FIELD NOTES
>= B=|z|2| 2|30 d|53E8| S MATERIAL DESCRIPTION 3| 8,8|8|F%| ANDTEST
28 081 c x| 8[8%| g|CEEl 2 = e E2<|Z|Z 8| RESULTS
we 02| 35|35 0|f% o8 5| £ ° |2 585(0|lEC
¥|lo|d|fox|taz| 5 2 Fzmglz|ok
237 i <7 Al |G No WR. Water
i . ) Al | loss ~350 gal
151 66 38 no recovery/possible void IZINlz
] — H| P
2 2387 1 1.5°, B, W, Cl, Pa, I, VR Al P
1 2.45° J, VN, Fe+Mn, Su, Wa, SR I H
E very dark gray (Gley1 3/N), slightly weathered, RNz
g P ) strong, 30-40% vesicles 0.5-2mm 1A | [
239 23 e 3 3.45° J, VN, Fe+Mn+Cl, Pa, PI, SR Al &
] v 20%vesicles 1-4mm, some elongate Al &
] M | P
g Al
4 A | P
R y__abrupt change to 50% vesicles 0.5-1mm ||
0 2407 — 1.0° J, N, Fe*Mn+Cl, Su, PI, SR HIIE [75] |[No WR. Water
A R 2 2.0° J,N, FetMn+Cl, Su, PI, SR 717 loss ~350 gal
4 3.0° B, N, Fe+Mn+Cl, Pa, St, R A |H
E 4.10° J, N, Cl, Fi, PI, SR |
241 5.45°,J,N, Cl, Fi, I, SR HI
E IF zone contains thick clay 717
1 - i <— black (Gley1 2.5/N) to dark reddish brown (2.5YR 1| | [
| T E 3/4) flow boundary Al #
L 68 242 “ﬁﬁf vy dusky red (2.5YR 3/2) to very dark gray (Gley1 3/N), _=| |
i 5 moderately weathered, moderately strong i ; &
1 6 6.5° J, VN, Fe+Mn+Cl, Sp, Wa, R Al F
{92 90 60 7 7.0°-30°, J, VN, Fe+Mn, Su, PI, SR Al e
: — 4l B
243 —; =
b vy very dark gray (Gley1 3/N), slightly weathered, Al E
1 vesicles 1-3mm HlZ
1 8.30° J, VN, Fe+Mn, Su, PI, SR H|H
66 244 1 g 9.90°, J, VN, Fe+Mn+Cl, Sp, Wa, R 'é =
" ] T4l |-
' e Bl |2
] s il
E PR } no recovery = |e
245 H| |7 [75] |No WR. Water
i I P .
1 24 B, 1.0°% J, VN, FetMn, Su, Pl, SR I loss ~350 gal
1 A 2.90°, J, VN, Fe+Mn, Su, PI, Sr &
4 3 3.0°% J, VN, Fe+Mn, Su, I, R REIRE
-64 246 — e M ¥ Vesicles 3-15mm —; ;
] TAllF
] <— Jarge vug 177
4 _; 7
247 | |
. A
] y_ vesicles 0.5-2mm Hl B
183 | [100 86— |* . BB
4.10°,J, VN, No, No, PI, SR 1| E
] M | P
62 248__ __% 2 Pausg tEc))TW
1| recor
] T 17z inside casing.
i Panlli IF zone contains clay on joint surfaces, surfaces highly ]| |F fso‘?%ggﬁslog
249 — S irregular and rough, possible vug | |E '
] HI| e
g Al
1 [ — M Bl |7
60 250 M iZlllZ
: ¥ very dark gray (Gley1 3/N), slightly weathered, -z f [150]|No WR
b Ve 1 strong, 40% vesicles grade to 0.5-1mm 77
i fj;‘\ " <— gray (Gley1 5/N) flow/alteration boundary _z f
251 o |2 ¥ 1-3mm vesicles | |
J i e
1 ! 50% vesicles, 5mm with yellowish red (5YR 5/8) clay 11| | 4
1 25 Y %II, moderately weathered, moderately strong '2 j Lost bottom 3'
h 1.70° J, N, Fe+Mn+Cl, Pa, Pl, SR 77 core upon core
-58 252 2.90°, J, N, Fe+Mn+Cl, Sp, Wa, R HI A garergl retrieval.
3.0°J, T, FetMn, Su, Wa, R Bl G recovered rest
| 54 100 78 —.|3 . , Hl of core.
] —— ¥ vesicles grade to 0.5mm, slightly weathered, strong | |}
253 - SRR
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ROCK CORE L SAMPLES
g X £ =
-% = slal 2185l = |oos| 3 9 . _|E|gE]| FIELDNOTES
2% 8% |2 2| 3|3 S|l o |25 8l o MATERIAL DESCRIPTION » | 808|a|F y| ANDTEST
Q@ [} ] —_ ol e ]
ue 0o | 5|3/ 9|85 c|885| £ 3 |3EEL|a|z§| ResuTs
953 ¥ |o|x|fa| x |faz| 5 2 Fzmdla|ok
: VY iz
4 ! vy 30% 3-5mm vesicles Iz
4 B 7
n - 4.0° J, VN, Fe+Mn, Su, Wa, R 141 |[A
56 2547 5.0°% J, VN, Fe+Mn, Su, Ir, R I
] 6.70° J, T, FetMn, Su, PI, R i ]
] 7.70° J, T, Fe+Mn, Su, PI, R Al |G
255 25 S Al E o0
] R :} no recovery T ;
b g 40% 0.5-1mm vesicles | |
b | IF zone consists of natural fractures with Fe+Mn surface 4| |
-54 256 ! T¢|F stains and yellowish red (5YR5/8) clay spotty fill on | |H
b 2 fracture planes, grayish olive (10Y 5/2) alteration on B |
] LAY many fracture planes 1| | [
1 e v 30% 1-5mm vesicles 77
1 T 7
257 1 -1 §-
b _— -~ 1.70°-45° J, N, Fe+Mn, Su, Wa, SR b 7
1 55 88 62 | L |2 2.45° J, VN, Fe+Mn+Cl, Sp, PI, SR E -
) \,Z?‘ 3 3.20°-45°, J, T, Fe+Mn, Su, Wa, SR = B
} -2 4.70° J, MN, Fe+Mn+Cl, Pa, Ir, SR A K
-52 258 — 4 5.45° J, MN, Fe+Mn+Cl, Pa, Ir, SR l
] 6.20° J, VN, Fe+Mn+Cl, Sp, PI, R AE
_ |4 £ -
259 1 i\\!\“ 5 v 40% 0.5-1mm vesicles A E
] M v 380% 1-3mm vesicles ::
-50 260 ] 26 L 6 AE [60]
] ™ v 10% 2-5mm vesicles E >
1 40% 0.5-1mm vesicles AE
261 1 v 25% 1-5mm vesicles E
] / AFE
: L ¥ 5% 3-10mm vesicles :
48 262 -A M
1 v 30% 1-3mm vesicles 118 F
] 56 100 78 Hl
4 i 7
263—_ ¥y 40% 0.5-1mm vesicles —_: z \'\//IV?_afSLiI{? DTW.
7 ell from
] g, il et
i - % .06' bgs in
1 43 40% 1-3mm vesicles 1 7 45 mi
46 264 o v |8 Em;n cI;Zrillin
1 g{» Skl 1.90°% J,V N, Fe+Mn+Cl, Pa, SR hE 14 12/05/17 9
b rtelF 2.20° J, T, FetMn+Cl, Sp, P, R 77
b |6 3.70°% J, N, Fe+tMn+Cl, Pa, PI, R ) 7
b 7 4.45° J, VN, Fe+Mn+Cl, Sp, PI, R j= ;
265 5.90°, J, VN, Fe+Mn+Cl, Pa, Wa, R | |& 0]
] 6.5° J, N, Fe+Mn+Cl, Pa, PI, R b = "
) 7.10°, J, N?, Fe+tMn+Cl, Pa, PI, R Hl = %ﬁ?yg?%lgg?ng
] IF. 0°-90°, J, VN, Fe+Mn+Cl, Pa, PI-Ir, R T ; olut bgg‘tsort\ite
- % u ' to
44 266 BASALT - a'a’ Clinker 171z %gfﬁgggggm
i — 1K= partially cemented clasts, very dark gray (5YR 3/1) i 1
i 27 reddish brown (SYR 4/3), clay - reddish yellow (5YR 6/8) 33| | {5 WL = ~500
E ARG moderately weathered, medium strong. RE= als, No WR,
267 — 1.0° J, VN, No, No, Wa, SR Al A ost
e |3 2.0° J, VN, No, No, Wa, SR E 7 circulation.
E 3.10° J, VN, No, No, Wa, R 4 &
157 100 66 4.20°, J, VN, No, No, Wa, R Al E Reamed to
b b F 265' bgs with 9
42 2687 ! |7 5P, et s
] Al A , se
| — <— becomes loose clinker, rounded to subrounded i 7 steel conductor
4 28 X clasts Al & casing to 265'
4 | | | bRy - ] E & and grout on
269 - % 2/12718.
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ROCK CORE L SAMPLES
c X E ~ =
-% = N I - N I P S| _ E|o£| FIELDNOTES
S B |2|2| 2|58 5|58l & MATERIAL DESCRIPTION S| 8,.8|S|EX| ANDTEST
2B 00 Z| 3|8 5= ° 0o 228=|E 8| RESULT
we o | S|5| 8|85 o|c8E £ 3 [RE3t|olzs SULTS
¥ |o||fo|x|faz| I = Fzmodlag|ok
269 1 “x*x*x BASALT - Massive a'a’ 4 g
J sl very dark gray (5YR 3/7), moderately to slightly ] &
E X weathered, strong, 5% 1-10mm irregular, some elongate 7
e ——|6[x*x*x*} vesicles, partially infilled with reddish yellow (5YR 6/8) =
-40 270 x| clay. | &
g xx x I 5.45° J, VN, Clay, Sp, Wa+St, SR g 3 [21.82 V\Ql_sngggg o
E — |Mixexxd 6.0°% J, VN, Clay, Sp, PI, S E 7
: — L 1.45° J, VN, Mn+Fe+Clay, Sp, Wa, SR I |E ﬁggggggu;{an
71 ] bl 220 WneFe Sp Gy suWa s BI|E
] T BASALT - a'a’ Clinker iIZl= Pause at 0938,
i L loose, subangular to subrounded clasts, very dark gray = 0954. WR light
i + (BYR3/1), clay - reddsh yellow (5YR 6/6) moderately to ~ gree/ only go to
E + highly weathered, medium strong, clay coating on most 7 74
-38 272 58 100 12.5 - clasts. _ 2
273__ N ] z Pause to
i L i monitor WL
(4ft run per
] i 1 driller)
(36 2747 CBASALT - Wassiveaw ] 12
i I black (GLEY1 2.5/N) slightly weathered, strong, 5% i
i L 1-5mm subrounded, elongate vesicles. i ;
] sl 1750° 0 VN, Mn+Fe+Clay, Sp, Wa, S ] SR oett
275 ——% — 2.30° J, VN, Mn+Fe+Clay, Sp, Wa, S — gre'%/ish rown
E + 3.30°% J, VN, Mn+Fe+Clay, Sp + Su, Wa, S E WR + WL
e - 4.30° J, VN, Mn+Fe+Clay, Sp + Su, Wa, S e
b L r * becomes 10% 2-35mm subrounded irregular, b
b 7/ I elongate vesicles h
-34 276 59 100 82,5 - —
277 X <—  vug ~ 35mm x 50mm, partially infilled with reddish 1| [ |3
i 3 L yellow (5YR 6/8) clay i &
i 3< L &
] 4 i ] ;
32 278 (M C HI e [20] |WL = 1000 gal
| L | 1 - light %la%
| R i i ; brown
] e _______H|l"
279 i 60 100 20 . BASALT - a'a' Clinker i ¥
i L loose, very dark gray (GLEY1 3/N) clay - yellowish red i ;
i + (5YR 3/8), moderately weathered, medium strong, E %
E + mostly clay coated rounded to subangular. E F
-30 280 —_ Dy - 7
1 MR - j‘ no recovery 1 3 [37.9]
] i ] g
b - <4—  becomes highly weathered, very weak, very b o
281 — — broken up b =
] i IZIlz
R Jd I3 | | |- ] 7
28 282+ il BASALT - Pahoehoe ||
i very dark gray (GLEY1 3/N), slightly weathered, strong, 7
| 61 94 26 10% 1-10mm rounded to subangular vesicles, paritally 1| |
] Z I infilled with clay. heat alteration, possible flow contact, g 1
283 — brown (7.5YR 5/3) and yellow (10YR 7/6) at 282.4' very 13
e . dark gray (7.5YR 3/1) slightly to moderately weathered, 7
E z | medium to strong, 15% <2mm rounded vesicle at 282.5'". - 2
] IF pieces: Mn+Fe, Sp, clay, Su i ;
26 284- ~~ 1.45°.J, VN, Mn+Fe Sp, Clay, Su, St, SR H| A
p ~ 2.20° J, VN, Mn+Fe+Clay, Sp, Wa, SR i e
E 3.50° J, VN, Mn+Fe+Clay, Sp, St, SR i ;
b <—  heat alteration, black (GLEY N/1), yellow (10YR b &
285 — 710) iZiliZ
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ROCK CORE S | SAMPLES
R < = _
S = RS Sl 2 |oos| B E . ' g‘é FIELD NOTES
S, B 21812158558 8 MATERIAL DESCRIPTION 81 &,8/8E%| ANDTEST
by o9 S|8L| 5|82 €|l 2 = g E22|Z|E €| RESULTS
we 02| 5155|859 |85 £ §%3259%§
ol ol (wuaz[ 3 - Zm oo 0=
285 i =oAL dark brown (7.5YR 4/3), slightly weathered A& [50] |High pressure
g — J | moderate strength, 20% <2mm rounded vesicles Al |[A water came
- MM- - very dark gray (7.5YR 3/1), slightly weathered 14| | out when,
] /_ y ' veryaark gray e , slightly wec IZ 1= pulling drill rod
IF| moderate strength, 15% <2mm rounded vesicles ZIslZ up. Drillin
-24 286 33 — | | B aused 1340
7 I M+IF pieces angled and rounded from mechanical || arrel came
R - -é 7 loose.
4 L IZInE
] ¢ M%- oLl
2877 i 'lFIJ/'_ HI|E WR, WL = 100
4 f L Al |4 gal Could no
162 60 8 | f i 1IZ10= et WL
) I/ | |14 ecause pulled
2 288 1 \(J/' 77 casingd— rilling
K 7 k o | & ause
] N Zz=! IZNE L-170-38
1 Vlfé 21z @288 ft bgs.
b r I | P
] \f/ . A&
289 Mf —y " becomes yellowish red (5YR 4/6), black (5YR —:/j j
1 | Z/  2.5/1), moderate strength, 20% <1mm rounded vesicles. 1| |Z]
] I iIZIN7
- 7= v |4
20 290734 p [ 1.90°, J, VN, Mn+Fe, Sp, Wa, SR “H| A [42.86|Resume on
] e \/ L 2.5° J, VN, No, No, St, R Izl 7/2/19 at 0647,
i Xm r Bl & 288ft bgs
] o 1l B
B B Al gal, no
291~ { iz
J Zitle
i o IZINZ
] 1 R A
18 292 AR | |A
1 L W7 3 flow contact, dark reddish browh (2.5YR 3/4) i
163 100 40 '*f *40% 2-10mm subrounded vesicles Zinz
b \_J 11 74 black (7.5YR 2.5/1), slightly weathered strong, 10% 11| | [2
29 3_‘ % <2mm subrounded vesicles HI
] o HI| e WL = 500gal,
1 ¥ becomes 20% <2mm subrounded vesicles :; 3 No WR, Lost
1 I AVEsZ, ||
16 294 { Y/ 2B
] —l v dark reddish brown (5YR 3/3) and black (5/YR E |
J IF| /: 2.5/1) ropey texture, moderately weathered, moderate 171017
i g Z 4 strength, 15% <2mm subrounded vesicles. Al #
295 ) v black (7.5YR 2.5/1), slightly weathered strong, | & 100
1 10%, 1-5mm subrounded vesicles. Zine (100]
1 |35 1 BB
E “I|H
- D7 A
-14 296 ) Hl |
] %" vy ropey texture visible near end of core. Highly :; ;
i /_g weathered, very weak, broken up pieces dark reddish Al |
i ) ?rown (57? 3/4), dark reddish brown (5YR 3/2), black 717
_ ) 53— (2.5YR 2/1), ground up, angled and rounded pieces. 71| |
2977 . ‘/" 1.90°, J, VN, Mn+Fe+clay, Sp, PI, SR Iz e Void - per
E 147 “EE driller, WL =
| 64 76 26 T/"} F | Al A 300 gals
. N> 7z
(12 298 — /f\ {/‘ Hl A
] 0| N5 4l|E
E =/ A ZIlE
] T M |l
299—_ __:; ;
EE 7 izlliz
1 N{L / no recovery EZIE
-10 300 i a7l
: Zz il 201
] Y A
1 ) e
301 IF Al
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ROCK CORE & | SAMPLES
S‘ X E ~ =
i) R ) ~© - o | o £ | FIELD NOTES
= = . . Slesl ° PO = < - R— =
O, B 2|2 ¢|58|5|558 8 MATERIAL DESCRIPTION 3| 8,88 E%| AnDTEST
Lo o0 C (] 3 |ow 63 gl © = e Ez=|T|=2 RESULTS
e 025|535 3|8/ C|885| £ o |2 5085|Q|IES
¥ |o| X |[Co| x |[Laz| 5 2 Fzmdloz|ok
301 - — AT
] D) i Z|llz
] :*? )i )‘/ C izl=lE
8 302 b 121
[ ] JE, N || WL = 300gal,
| P> 4 | _? 7 No WRfo? rest
165|36]| 86 0 | Y& i IZINZ of log
: ; 2z
303 S L [IF 1}/— _-Z Z
- Sl ez 4|7
] e w 1 iZZ
-6 304 J - Bl A
- ) e Nz
- P
J L Al |F
] L M Iz
3057 & S, %T HI I [42.86
D) 1 &1
- s % Nz
- K| W 7|l
4 306 g e
i '.\' | _'; =*
] Y \/?: iZ|ilz
M| |
E “Al A
307 || WL = 400 gal
J i ) 171017
| 66 44 0 Hl | F
A |
L2 3084 |37 / izlliz
; azllE
E 57, Al lF
1 ‘?Jﬂ ! no recovery | e
309 y Al
] iZIIZ
3 Nz
o 310 A izl
B \ | |H
b 1 <—  ropey texture, possible flow contact yellowish h ; = (73]
b ,— brown (10YR 5/4), becomes black (7.5YR 2.5/1), slightly 14| | [#
b 2 i weathered, strong, 5% 2-20mm subrounded to H| | E
b subangular, elongate vesicles, 2% weathered olivine Bl | H
311 —; E
- 3 = 1E
b W v__  becomes intensely fractured/broken up, black '; =
1 . .5/1), dark reddish brown , highly Al
\ 7.5YR 2.5/1), dark reddish b 5YR 3/4), highl Zlz
--2 312—_ — A /,: weathered, weak HI|E WL = 300 gal
] AR-ve Hl e
167 100 0 [\ v H| e
/ B E
4 AL 1R
— ,. IF ; ||
3137 ‘/" 1.0° J, VN, Mn< Fe, SP, St, SR IZZ
_ 2.80°, J, VN, Mn, Fe, Sp, Wa, SR G |E
i 4+ 3.5° J, VN, Mn, Fe, Sp, Wa, SR IZIE
Zill=
1 .7 7 Al lF
--4 314 38 V4 ] | &
] M IZIZ
- | g2 a||7
4 » 1R
315 ) ‘black (7.5YR 2.5/1), slightly weathered, strong, 5% 14| | 5
b 1T = v17-5mm rounded to subrounded vesicles '; ; [150]
J — 4
B 7 IF ] y reddish brosh (5YR 4/1), moderately weathered, 'é %
6 216 i X5 medium stro(ng, 10% </2r;1m rounded vesicles 'é =
= - - T-y " black (7.5YR 2.5/1), slightly weathered, strong, TA| |7 -
] ] /\ 1 7: 15% <4mm rounded vesicles, 2% weathered olivine iZllz WL =300 gal
T 1.40° J, VN, Mn, Fe, Sp, Wa, SR '2 j
317 1 |2 2.0°J, VN, No, No, Wa, R 2z
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ROCK CORE L SAMPLES
c X £ =
'*% < slal 51858 |vos| 3 2 - _|E|8S FIELD NOTES
zz o= |z (2| 3|39 o258 8 MATERIAL DESCRIPTION 3| 2,8|8|F 5| ANDTEST
we 88| s|x| 885 SEEl 2 5 |REZS|a|=§| Resuts
¥lo|l|c8le|idz| 5 2 Pzo 8|z |6
3177 Y 3.80°, J, VN, Mn, Fe, Sp, Wa, R Al
] es 100 30 5 v 10% 2-10mm subrounded to subangular vesicles | 2
.8 318—- 39 ,—4 4 v 15% <4mm rounded vesicles J é
g A 4.5° J, N, clay, Sp, Wa, R T Z
. |F 4 —
] 7
319 E ;
] f *intensely fractured ropey textured pieces, becomes ] 14
i IF lack (7.5YR 2.5/1), brown (7.5YR 4/2), moderately i 7
i weathered, medium strong, 10% <2mm rounded i ¥
= vesicles _ =
10 320 ] — ] j [100]
- NL 1 no recovery &
b - black (10YR 2.5/1), moderately weathered, strong, 1 7
b — 15% 2-10mm subangular vesicles partially infilled with 7 7
321 yellowish red (5YR 5/8) clay, slightly weathered, strong, E
b 10% 1-15mm rounded to subrounded vesicles at 321.5 1 7
] 40 AF
i 1.5°% J, VN, clay, Sp, Wa, SR 4 /
12 322—_ '\j , <— 5% <4mm rounded vesicles 7 WL = 300 gal
199 88 62 — IF pieces: covered with yellowish red (5YR 5/8) clay b -
T N -|F 2.90°, J, VN, Mn+Fe+clay, Sp, St, SR T :
323 - <— pecomes very dusly red (2.5YR 2.5/2) Bz | E
4 ] 3 4 ~
b A <— possible flow contact red (2.5YR 4/6) b 4
b <—  black (10YR 2.5/1) unweathered, strong, 20% b -
14 324 &1mm rounded vesicles -
b 5% 1-4mm rounded to subrounded vesicles b -
) 15% 2-5mm rounded to subrounded vesicles ) -
] partially infilled with yellowish red (5YR 5/6) clay i E
325 AE 501
1 41 2% 3-10mm subrounded vesicles T
] ’\< 1 <= 5% 1-4mm rounded vesicles ] 5
16 326__ <— 2% 3-10mm subrounded vesicles ] ;
] 1.75° J, VN, clay, Sp, Wa, SR iz
i 2.65°% J, VN, clay, Sp, Wa, SR 4 %
327 M black (7.5YR 2.5/1), slightly weathered, strong, 2% H _
b —|M vgmm rounded to subrounded vesicles, 1% b ; \}{I\%h_p?r’ggs%?!e-
170 100 94 unweathered olivine ] & when retrieving
7 T = barrel, water
18 328—- I ] ¥ release.
b black (10YR 2.5/1), slightly weathered, strong, 5% 2
1 EN -10mm rounded to subrounded vesicles 1 2
] |2 Al g
329 42 | _ ;
] IZIlz
] 7z
b 15% 4mm rounded vesicles partially infilled with clay %
20 330 T lIF v3;Iowish red (5YR 5/8) T E 50]
h — SN vy dark reddish brown (2.5YR 3/4), unweathered, b 7
i 1 strong, 15% <2mm subrounded to subangular vesicles i -
4 i 7
331— é < possible flow contact/heat alteration red (2.5YR 4/6) _| =
| black (10YR 2.5/1) unweathered, strong, 15% <2mm | &
4 4 2 rounded vesicles | F
] Q 3 . Iz WL =400 gal
(22 332 1 |4 <— 10% 2-8mm subrounded vesicles 7 ~
i ] Hl A
171 102 66| | Zlliz
i red (2.5YR 4/6) slightly weathered, strong, 10% i &
i f g v:mm rounded vesicles 4 F
333 =
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ROCK CORE L | SAMPLES
g g : .=
= R >|wn o [] £
= < sls| 5185 o\h cosl 3 £ e g_ GEJE FIELD NOTES
35 83 |Z2|2| 3|28 o|2€ 2 o MATERIAL DESCRIPTION | 8o8|&|F ;| ANDTEST
58 88| <|3| 8155 o35 2 s [8E25|o|c§| resurs
X ol x|zl 3 2 Fzmaloz|ok
333 ] =] =TT
i -8 J_ <— black (10YR 2.5/1) unweathered, strong, 15% 17 7
4 | <3mm rounded vesicles ] ]
] 43 % 1.15, J, VN, Mn+clay, Sp, Wa, R ==
.24 334 L 2.90, J, VN, Mn+clay, Sp, Wa, R G 9
i L 3. 20, J, VN, Mn+Fe+tclay, Sp, Wa, SR £ %
g + 4.5, J, VN, Mn+clay, Sp, Wa, SR ] F]
E ] t 5.5° J, VN, Mn+clay, Sp, Wa, SR FlE
g - 6.0° J, VN, Mn+clay, Sp, Wa, SR 141 | [
335 - 7.0° J, VN, Mn+clay, Sp, Wa, R ||
] 1J// L 8.0°, J. VN, clay, Sp, St, SR IZNE [75]
i f— + L =
1" i R
26 336 N = hiE .
i L £ I Paused drillin:
i %’_ 1= 7 because barr(gl
J Jj_ ] % stuck - retrieve
I Al Bl Emaround
— up to 4.
337- M%— E|B P
] W 4|8
172 100 76 /_ Al WL = 300 gal
| _ B Bl e
28 3387 — M L IZINZ 43ft-5.0ft
i \/ L 1A | [ retrieved from
i 45 i iZIz 1315 to 1318.
b IF vy~ some clay on surface of intensely fractured pieces #
339 yellowish red (5YR 6/8) HI|H WL = 300 gal -
i = — < IF+M pieces: with some clay infilling, reddish brown = water level at
i 4\6& v/ (2.5YR 4/3), black (10YR 2.5/1), slightly weathered, 1IZINz ~290" bgs
] P |IF weak, 5% 1-10mm rounded to subrounded vesicles Z11EB
30 340 \ <— black (5YR 2.5/1), slightly weathered, strong, 15% = | | [
b ﬁ 1-3mm rounded vesicles partial clay infilling reddish ZiZ [17.65
] Vil . l\//' yelow (5YR 7/8) e
i & . HI||E
1.15°, J, VN, Mn, Fe, Sp, clay, Su, Wa, SR ElE
341 2 Y 2,45 5 VN, Min. Fe, clay, Sp. W&, SR | P WL = 400 gal.
] w Al E 340342 barrel
g stuck - pause
b < L intensely fractured pieces covered with clay reddish | | ! drilling for da
1 S0 % yellow (5YR 7/8) e T2 83425
=32 342 46 =0 IF || & bgs.
173 70 30 | &= M i
343 I AE
] AE
- — & 1l
: 7 AE
34 344 NI l‘/‘ no recovery -+ é
4 — £
1| Z 1
] ) AE
3 AW
345 ] v,/ T 5 75]
] iz g
i 1.90°, J, VN, No, No, Wa, SR + E
--36 346 —
1 47 £ g
347 - E
] aAF
174 100 S
i BASALT - a'a’ Clinker H® E
.38 348 — loose, red (2.5YR 4/6), clack (2.5YR 2/1) moderately - g
g ] weathered, weak, partially clay coated/infilled, strong | |
1 brown 25YR56) _ _ _ " Zele
E BASALT - Massive a'a’ j= ‘
349 b gray (GLEY 5/N) moderately weathered, strong, 2% -
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ROCK CORE L | SAMPLES
c X g ~ =
2 = N R <3 3 I PR 2 = I GEJ£ FIELD NOTES
gg Bg 218 g 5 § S g.g g MATERIAL DESCRIPTION 3| 8,88 “‘; AND TEST
me o2 |S|x3|/ 8|8y o |eeE 5 |8E58%|alss| RESULTS
X |o|x|[Ld x|az 2 Fzmaloz|ok
365 =] A1TE 37.5
1 AIF] " IF pieces: Fe+Mn+clay, Sp 17z (37.9]
i i IZNz
: : il
--56 366__ 52 N —_' 'Z
] I iz
- - al|e
] L Hl|E
367 i - L = z WL =450 gal
178 104 28 i iZlz
i L IF pieces: yellowish red (5YR 6/8) clay Sp, Su, Mn+Fe, | %
—-58 368 - Sp ‘| |E
] - s
i - 12 B
1 53 r iZIZ
b B T 1
369 —y  becomes gray (GLEY1 5/N) slightly weathered, very —* =
b [ strong, 2% 1-5mm subrounded - subangular vesicles. T ~
b r 1.20° J, VN, clay+Mn, Sp, Wa, SR T 7
] [ iIZIZ
N - BB
60 370 ] i iZlliz [60]
i Yo% ZIlZ
i (¥x- BASALT - a'a’ Clinker E ]
i ] L loose, red (2.5YR 4/6), black (2.5YR 2/1) dark reddish |5
371 I brown (2.5YR 3/4), clay coating on most pieces, reddish —=7| | [3
g Y4 yellow (5YR 7/6) moderately weathered, medium strong. | | £
4 L 4 7
] I | |8
| 4 10 ! | e =] =
62 372 i . BASALT - Pahoehoe s o WL =450 gal
] — L black (5YR 2.5/1) dark reddish brown (5YR 3/4) along =] | [
179 54 100 10 L fractures, moderately weathered,medium strong, 10% 4 E
E - 3/20mm subrounded to subangular vesicles. AEK
373 —<— dark gray (5YR 4/1) moderately to slightly weathered, DTW - 289.7 ft
b r moderate strength, 5% 2-20mm subrounded vesicles t > bgs, drilling
] i A E aused on
b " 1.85°% J, VN, clay+Mn+Fe, Sp, Su, Wa, SR AN /3/19 at 375'
[ 64 374_' [ 2.45° J, VN, Fe+Mn, Sp, Wa, SR F 7 bgs.
) | | <— dark reddish brown (5YR 3/3) moderately |
| & f_ weathered, medium strong, 20%<2mm rounded AE
4 |FV&_ vesicles, partially infilled with reddish yellow (7.5YR 6/6) -8 K-
| w. clay AF
375 | M - .
i L 3.45° J, NV, Fet+Mn, Sp, Wa, SR £ - [60] [Resume coring
i 1 % 4.10°,J, VN, Mn+Fe, Sp, Wa, S AF on7/8M19-
i lﬂ. 5.5° J, VN, Mn+Fe, Sp, clay, Su, Wa, S i ETW =290.01
1 \/ L 6.20°, J, VN, Mn+Fe+clay, Sp, Wa, S AE gs.
66 376 VA AE
1 T <— becomes very dusky red (2.5YR 2.5/1) moderately
i weathered, moderate strength A E
377 %5 AE WL = 300 gals
b <— becomes very dark brown (10YR 2/2) slightly b iy gals,
i ; o . Iz - paused to
1 80 100 weathered, strong, 18% 2-15mm rounded vesicles A replace piece
] Hlel A E)hat clonnects
ZhilZ arrel.
—-68 378 <— becomes black (2.5YR 2.5/1) slightly weathered,  —A| | [~
b strong, 15% <10mm irregular vesicles b 7
b <— pecomes 10% 2-15mm rounded vesicles, 2% E =
) >30mm rounded vesicles. reddish yellow (5YR 7/8) clay ;
7 infill. T %
3797 1.75°, J, VN, Clay, Fe, Su, St, R IZIE
E 2.5° J, VN, Clay, Sp, Wa, SR Al
1 3.5° J, VN, Clay, Fe, Sp, St, VR ||
] 4.60°, J, VN, No, Wa, SR Zie
--70 380 56 o VI o e H||A
i IZNE [75]
] iZ|iz
1 Nz
381 <L
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ROCK CORE S | SAMPLES
g X £ ~| =
e - . 2|8 R > Q €| o < | FIELD NOTES
c : (] ° [ORe) I < o - =
S £ |2|8|¢I58|5|588 8 MATERIAL DESCRIPTION 3| 8,8/8E%| anpTEST
28 23| ¢ 3 8% B2El 8 = |9 E3C|Z|= 2| RESULTS
e 0L | 5|35|3|85/C |88 5| £ 2 |£32852|58
||l |wo| X LAzl 3 - Zmalo |0=
381 i ’://«. <— becomes 25% <2mm rounded vesicles e
p L 4~ Es
b %' <— possible flow contact - becomes very dark gray b 2
b " (5YR 3/1) moderately weathered, medium strong, 25% 1| | £
--72 382 T — <2mm rounded vesicles 7 7
b "y bBecomes very dark gray (10YR 3/1) slightly E ;
1 81 100 I weathered, strong 15% 1-5mm subrounded torounded 1| | [
] " vesicles h % WL = 250 gal,
i L < 4 light
383 I =i oRa e
1/. 1.20°, J, VN, Clay, Sp, Wa, SR “lH liting barrel
] W~ 2.0° I, \N, Clay, Su, Wa, § == out.
| 57 ﬁ. 3. 90° ,J VN Clay, Sp, Wa S Al B
--74 384 becomes 20% <3mm rounded to subrounded | |#
%' v\;slcles | E
) i F becomes slightly weathered, moderate strength, | | A
7 \f/' 20% 2-8mm rounded to subrounded vesicles T F
7 B 7 1
. 11 B Al
385 —~ % 1.85°,J, VN, Clay, Sp, St, SR allE 2143
i 7&/ 2.30°, J, VN, Clay, Sp, Wa, SR 2115
| =2 L 3.5°% J, N, Clay, Sp, St, SR 1 £
1 N A 4.90°,J, VN, Mn, Clay, Sp, Wa, S Al P
.76 386 — - 5.20°, J, VN, Clay, Sp, Wa, SR — &
E =3 - 6.0°% J, VN, Clay, Sp, Wa, S GlE
] el e
becomes dark reddish gray (2.5YR 2/1) slightly = |E
387 weathered, moderate strength, 20% <2mm rounded | & WL = 200 gal
58 vesicles BB g
182 102 64 \Il Al B
.78 388 ~ - becomes very dark gray (10YR 3/1) slightly ! A
Vﬁ weathered, strong 15% 2-5mm subrounded vesicles 17z
| X | 7
¢ HllH
4 Ve = | E
389 A becomes 5% 3-5mm rounded to subrounded ip F
i vesicles, 2% 20-28mm vugs i =
J ; A&
.80 390 77 |7
E E 7 [75]
] 59 V2 :— ¢
T /M - ¥ becomes 10% 1-4mm rounded vesicles partially Iz
391 ) infilled with red (2.5YR 5/5) clay HI| e
] W 4| e
: Yz Al
| g2 392 2 becomes reddish black (2.5YR 2.5/1) slightly Al
] /“," weathered, strong, 20% <2mm rounded vesicles HI||H WL =200 gal
183 9% I N ‘\/ ] g7l
] ] 1.40°, J, VN, Mn, Fe, Sp, Clay, Su, Wa, S, Clay = AE
393 ‘/" (2.5YR 5/8) AF
- % 0°, J, WN, C(I?y, s§ Wa, sga AE
E y 45°J, VN lay, Sp, Wa, SR J
L==laf A 4 50, )N, Clay, Sp, Wa, SR AE
-84 394 60 y 14 ¥
hE s
] ' -_ s
] 2 fj :} no recovery AE
395 ) black (10YR 2/1) moderately weathered, strong, 1A 75
b 15% 5-10mm subrounded vesicles, partially infilled with 7 7 [75]
7 — ‘/’1’ reddish yellow (7.5YR 6/8) clay “AE
T S hE s
N ] / 1.90°, J, VN, Clay, Su, Wa, SR AF
86 396 2 2.5°,3,Un, Clay, Sp, Wa, SR AFE WL =200 gal
] 61 Vit 3.10°,J, VN, Clay, Sp, Wa, SR AF
p 4.65° J, VN, Clay, Sp, Wa, SR £ °
p . = s
397 — 03
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ROCK CORE & | SAMPLES
c X g -
2 < | 28 R oo 3 2 . = GEJ£ FIELD NOTES
s Bs |22 2158|558 E MATERIAL DESCRIPTION 3| 5,38|8|E5| AnpTEsT
me 82| 5|5 8|85 o|885| £ s [REES(S|SE| Resuts
207 |lo|le || e |az| 5 = Pzm |z |ox
V
184 66 0 _\Z“ A
i . BASALT - a'a’' Clinker i =
--88 398 D& loose, dark reddish brown (5YR 2.5/1) reddish brown - i )
E - (2.5YR 5/4), dark reddish gray (5YR 4/2) some p B Driller notes
i - clay coated pieces reddish yellow 5YR 6/8) i 7 predsence of
1 L moderately weathered, medium strong, 4 ¥ voids
1 o subangular to subrounded. b Z
3997 i |
1 - E 2
i JA H| |7
--90 400 61 - - 7
] A BB [50]
] ; I Hl e
y g
J N i 1 g
401 ] - no recovery ] = Driller notes
i L i = presence of
] - i 13 voids
7
| _ B Hle
92 402 i 52 4 Z WL =250 gal
185 24 0 I Al |7
] ' 7z
403 - b 2
] i 2B
94 404 [ | A ||
J L 4 7
1 - 1 2
] I Hl B
4057 “ o BASALT-Massweas ____ &||F [50]
E ] _f % %4 very dark gray (10YR 3/1), slightly weathered, strong, 4 7
E SN IF x >4 3% <1mm - 25mm angular to subrounded, elongate i £
R x:x:x:- vesicles. i =
.96 406 |62 g b HlE
] — |2t 1.5°J, VN, No, No, Wa, SR =&
. <<« 2.0° J, VN, No, No, Wa, SR IZ Mz
b X b _/
— XXX o - 7
47 T Rl BlE WL = 300 gal
] 86 92 8 el Hlle
h x * becomes 5% 1-30mm subrounded, irregular, b %
--98 408 x|~ elongate vesicles. ] g
J - L 4 2
1 r 1 2
409 - || P
1 - ||
] I HllE
1 1 r 3 no recovery 1 7
-100 410 4 63 L i Z [27.27]High pressure
E L 1.10° J, VN, No, No, Wa, S i F release when
] L 2.0° J, VN, No, No, Wa, S 121z barrel comes
] L 3.0° J. VN, Mn, Sp, Wa, S Al|E up
411- - 4.30°, J, N, Mn, Su, Wa, S Al A
E L 5.0°% K, VN, No, No, Wa, SR - F
1 r 1 2
] [ Al e
=102 412 = B 7
I — [ IZIE
187 96 52 1 y— - becomes 3% 1-15mm elongate irregular vesicles | 2
1 r 1 2
413
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ROCK CORE L SAMPLES
g X £ =
-% c sl 2185 2 |oos 3 2 . _|E|g&| FELDNOTES
> B |z|2| 2|30 |38 o MATERIAL DESCRIPTION | 8,8|8|E%| ANDTEST
o8 28| <% 8|8 SZE| 2 = |8 E2¥|5|=E| ResuLTs
me oL (5(35| 8|85 C|8E5| S o 25058 |E®
¥|lo|dfo|lx |[faz| 5 2 Fzma|lz|ok
413
] PN Al
S| N | |
S [IFRSST Al |
=3[t Lz
104 4147 TN b a7
X:sz:_ __-j/ —;
] iZ|liz
415 B Mo} no recovery HlEB
X AUFE [50] |WL = 300 gal,
X 1=y change shoe -
X% FHA very high
X Al |F prFssureBarrel
XX x 1| release.
--106 416 — — XX AP stuck, trip pipe
A ________HA&" 20' to retrieve
PEX$ BASALT - a'a’ Clinker =Nz core.
!.i\'é"' loose, reddish black (2.5YR 2.5/1) reddish brown (2.5YR '; =
] ?.'é‘n, i 4/4) subrounded/smooth pieces, weathered, weak, some T | | [7
417 "iv”""o peices 10% olivine slightly weathered, 3mm. HI | E
1 SINCRT 1.5°, J, N, No, No, St, SR izl
88 60 30 ‘Tl H|E
' o iZ|liz
108 418 - Hl|E
Jer no recovery '2 2
4 T‘Y’ © oL _‘; —j
419 ey |2
b & 15
= I 2z
LJ BASALT - Pahoehoe I
V dark reddish brown (5YR 3/3), moderately weathered, £ &
--110 420 L/ medium strong, 5% <10mm subrounded - subangular = | | [
r{ﬁ vesicles, 10% 3-8mm, moderately weathered olivine EZ10l7 [60]
.-.V phenocrysts. LG
Al |
% cllE
421 )/ 7 /—<— very dark gray (10R 3/1) slightly weathered, Rzl _
"( medium strong, 5% 1-5mm subangular to subrounded | | F g\élﬁ,‘; gﬁgk%?I’
! vesicles, partially infilled. :‘; = pfcesfﬁﬁ,m
=1 | [ above fe
1 1 1.15° J, VN, Clay, Sp, Wa, SR 17107 down from
112 4224 —— /I 2.60°,J, VN, Clay, Sp, Wa, SR BB when tripping
b 3.20°, J VN, Mn, Fe, Sp, Clay, Su, Wa, SR '; = the pipe 20" in
89 94 4.90°, J, VN, Mn, Fe, Clay, Sp, Wa, SR ZINIE IF zone at top
27 5.0° J, VN, Mn, Sp, St, SR HI |
1 It 6.10°, J, VN, Mn, Sp, Wa, R 2B
423 7.5° J, VN, Mn, Clay, Sp, Wa, R H||E
A
/: ZInZ
Al lF
1 ‘/} <— very dusky red (2.5YR 2.5/2) moderately Al P
114 424+ 1 weathered, medium strong, 10% 1-5mm irregular, ||
b <+ subrounded, subangular vesicles, 15% 1-4mm IZINZ
Y unweathered olivine Al |
very dark gray (10YR 3/1) slightly weathered, IZIZ
| medium strong, 5% 2-10mm subrounded to IZIN=
425 ﬁ subangular vesicles. 10% 3-8mm unweathered ‘é =* [42.86
f olivine :5 & ’
no recovery IZIZ
%, 2z
116 426 v/ 1.5° J, N, No, No, St, S HIIE
; 2.90°, J, VN, Mn, Sp, Wa, S IZI7
ﬁ 3.50° J VN, Mn, Fe, Sp, PI, S gllE
1 v i
427 — J IF oi . . . A | _
i pieces: dark reddish gray (2.5YR 3/1) dark reddish Al E WL =300 gal
,1 brown (2.5YR 3/4) very dark gray (10YR 3/1) slightly || E
90 — 74 8 V weathered, medium strong, 5% 1-4mm subangular to A1 | [
i subrounded vesicles. |7
= — | A
118 428 ] — becomes black (GLEY1 2.5/N) slightly weathered, Al A
f strong 5% 1-12mm vesicles, 2% 1-8mm slightly IZINZ
/ weathered olivine. =l
_'; >
429 S
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ROCK CORE & | SAMPLES
c = E -
2 o slal 2185 2 |oos| 3 21 . _|E|gE| FELDNOTES
s Bg|2(2] 2158|358 £ MATERIAL DESCRIPTION 3| 5,388 E| AnpTEST
QL ) © © o) e Rl e )
we oo | 5|3 gles o|esEl £ 3 |[8EZL|a|z | REsuTs
429 | m|x|Ld| x|faz| 5 2 Fzmala|ok
it AT
: — J: :? Z Pull pipe to
J ) ll//- Al switch but and
J 4 / i IZHZ adjust geﬁmp,
’ A A\ |4 ause drillin
120 430- s - ———————————————————1||F TS
] 5 iz
] Bl A
431— Seay P )
] p el IZ 1= Resume corin
1 e WE | A H|IF on7/9oat
i ' e H| | E 0657. Jaws
i ;‘3’!&-}; no recovery Ziz stuck, trip pipe,
(122 432 e GlIE et
- (SO IZ I
191 34 16 e IZIE
N ‘ Al E
4337 &jv.‘»:? | iz WL = 300 gal
i — W) 2115
] (¥ BASALT - a'a’ Clinker IZ1E
R subrounded fracgments, black (GLEY 2.5/N), dark 77
124 434 reddish brown (5YR 3/4) reddish brown (2.5YR 4/4) | &
e some pieces 10% 4mm, unweathered olivine E=10=
1 — phenocrysts.  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7|
1 BASALT - Massive a'a’ 2z
i black (GLEY1 2.5/N) slightly weathered, strong to | #
435 v.strong 2% <1mm vesicles, 2%, 1-4mm weathered Yaz sz [27.27
] \livinephenoerysts__ _ _ _ _ _ _ __ __ _ .| :; 7 " |Resume coring
i <] BASALT - a'a’ Clinker 1A | [ 7/10/19 at
i 1 Toose, subrounded fragments reddish brown (5YR 3/4) | | 1050
126 436 x> x\dark reddish brown (5YR 3/2), black (?2.5 Y/1), some /_; F
. (bt eddish yellow (5YR 6/8) clay coated pieces ____/ | |5
1 68 o« BASALT - Massive a'a’ 4l |E
1 2k x> gray (GLEY1 5/N) slightly weathered, strong, 3% <3mm = | | [
b 3F*x*x subrounded to subangular vesicles. 1% weathered 717
437 4[x*x>x’[~ olivine phenocrysts || e WL = 500 gal
] 2ol 1.0% J, VN, Clay, Sp, St, S IZZ
492 100 10 H7 bt 2.0°, J, VN, Clay, Sp, St, S 1=
4 oot 3.90°, J, VN, Mn, Fe, Sp + Su, PI, S 1|
--128 438 8 xx Ly becomes 5% <1mm to 18mm elongate subrounded | |
E . | =< and irregular vesicles, with 1% weathered olivine. Al |#
] x4 4.25° J, VN, Mn, Clay, Sp, Wa, S iZIZ
E X« 5.45° J, VN, Mn, SP, Wa, S Al #
439— ~|IFfx <« 6.90°, J, VN, Clay, Sp, Wa, S LB
- xoxd 7,100, J. N, Clay, Mn, Sp, St, S IZiE
E KX 8.5° J, VN, Mn, Clay, Sp, Wa, S Al HA
] e BB
X X X P
E 69 X XX _—j —j
. M x X X 1A P
130 440 ) | Bl 1.0°, J, VN, Mn, Sp, Clay, Su, St, SR alla 2143
1 ] bk 2.0° J, VN, Mn, Sp, St, R Hl B
E [ T Fbcxd 3.90° J, VN, Mn, Fe, Sp, Wa, SR Al |F
1 N sl 4.5%, 0, UN, Mn, Fe, Sp, Clay, Su, Wa, SR IZi=
441 T BSst 5-90°, J, WN, Clay, Sp, Wa, S | &
1 Xi*i*: 6.0° J, VN, Clay, Sp, Wa, SR :—2 =
- |1 |llz
132 442_- I :X:X:X _-Z _j
- S ofrr 44
3 XXXXXX 'j j
93 100 42 /i AExx _; = WL = 500 gal
- B X X X JA -
443 __I ey azillz
b X X x ______________________'; 1
] 70 { BASALT - a'a’ Clinker Hl =
] some loose some welded, brown (7.5 YR 4/3), black 1| | [
| 134 444 (7.5YR 25/1), redish yellow (5YR &) _ " ___ _ ‘HA| |
) 1 — BASALT - Pahoehoe iZlilZ
J Vo MF possible heat alteration/flow contact. red (10R 5/8) 5mm | |
il 2= wide G5
E 1.20°, J, VN, No, No, Wa, SR REIRE
445 Zill=
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ROCK CORE

MATERIAL DESCRIPTION

Elevation,

feet

feet
Run No.
Box No.
Recovery,%
Fractures
per Foot
RQD, %
Fracture
Drawing
Number

SAMPLES

FIELD NOTES
AND TEST
RESULTS

Well Schematic
Number

Blows

per foot

PID (ppm)
[Rate, ft/hr]

Type

<2mm rounded to subrounded vesicles.

1.5° J, VN, Mn, Sp, Wa, SR

2.0° J, VN, Mn, Clay, Sp, Wa, SR
3.20° J, VN, Clay, Mn, Fe, Sp, Wa, SR
4.0° J, VN, Clay, Mn, Fe, Sp, IR, SR

N =

=136 446 —

()

i 4 unweathered, strong to very strong, 15% <1-6mm

subrounded vesicles
" 5.20° J, VN, Clay, Mn, Fe, Sp, St, SR

i vy becomes 20% <2mm rounded to subrounded
| vesicles.

94 106 32

138 448 | 6.50°, J, VN, Clay, Sp, Wa, R

L 7.90° J, VN, Clay, Sp, Wa, R

8.0° J, VN, Clay, Sp, Wa, R

9.5° J, VN, Clay, Halloysite, Mn, Fe, St, SR

vy becomes dark reddish gray (2.5YR 3/1) slightly

vesicles

140 430 2 ° J, VN, Mn, Fe, Sp, St, SR

1.
2.20° J, VN, Mn, Fe, Clay, Sp, Wa, SR
3.15°,J, VN, Mn, Clay, Sp, PI, SR

<— glteration - yellowish red (5YR 4/6)

142 452 ] ‘ vy black (5YR 2.5/1) and yellowish red (5YR 4/6)

I
\

95 100 70

&4

0°, J, VN, Mn, Sp, Pl SR

4.3
5.45°, J, VN, Mn, Fe, Sp, Wa, SR

&
Ll

/
\N
N

144 454

strong 20% <2mm rounded to subrounded vesicles

1.20°, J, VN, No, No, St, R
2.10°,J, VN, No, No, St, R

SRR

ray (5YR 5/1) slightly weathered, strong, 25%
| 146 456 v __gray ( ) slightly g, 25%

N

NN

weat:]ered, strong, 20% 1-4mm rounded vesicles at
456.1'

=4

] 74 ¥ gray (GLEY 5/1) slightly weathered, strong 15%

<3mm subrounded vesicles, some reddish yellow

vesicles at 456.9'. becomes 15% 2-4mm rounded
vesicles at 457.4".

y__dark reddish gray (2.5YR 3/1) and reddish brown
(2.5YR 4/4) slightly weathered, strong, 20% <3mm
rounded to subrounded vesicles

96 96

148 458

IF pieces: reddish brown (5YR 4/3) Mn+Fe, Su, pale
E 75
i _} norecovery

--150 460

X5 BASALT - a'a’ Clinker

reddish brown (5YR 4/3) slightly weathered, strong, 2

v becomes black (7.5YR 2.5/1) slightly weathered to

weathered, strong to very strong 15% 1-3mm rounded

slightly weathered, strong, 10% <2mm rounded vesicles

y_very dark gray (10YR 3/1) unweathered, very strong
1 73 15% <1mm subrounded to rounded vesicles. becomes
: 10% 2-6mm subrounded to rounded vesicles at 453.5'.

- reddish black (2.5YR 2.5/1) unweathered, very

1-5mm subrounded vesicles. black (5YR 2.5/1) slightly

(7.5YR 7/8) clay infill. becomes very dark gray (10YR
3/1) slightly weathered, strong, 5% 3-18mm subrounded

brown (3.5Y 8/4) clay, Sp, white (2.5YR 5/1) halocite,

g Drill Time

0%

WL =500 gal

[37.5]

WL =500 gal

AU A NN T R R R R R R TR R R T R A AR R R R N

[78]

WL =500 gal

Sp

[60]

AT N

461 e
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ROCK CORE £ | SAMPLES
g =< £ -
o - —_ =
= - . 22| R > o | o < | FIELD NOTES
e N o © [CR e [ =
O, B 228585558 8 MATERIAL DESCRIPTION 3| 8,8/8E%| anpTEST
L8 281 c|%x| 8|8 g|82€El 2 = |9 E2<|5|=€| RESULTS
we o S|o|l @ (8% ol 5| S () %3259 :g
¥ oljkpox Aozl 3 S Fzmgala|ok
461 i a loose, red (2.5YR 4/6), dark reddish brown (2.5YR 3/4) 2| |5
1 -'Qubroundedclasts. ’H||E
1 - BASALT - Massive a'a’ 1 f
b  gray (GLEY 5/1) slightly weathered, strong, 5% 1-6mm 1| | £
--152 462—_ [~ rounded - subrounded vesicles. Hl A WL = 500 gal
s [ V0 S £
197 |75| 70 8 . BASALT - a'a’ Clinker Al &
i & loose dark reddish brown (5YR 3/3) reddish black REImE
463 L (2.5YR 2.5/1) dark gray (5YR 4/1) subrounded to Al &
E DY subangular clasts. e ]
: - AlE
] < |z
154 464 A BEHE
] Ry i iz
] M ll'ves iz|li=
1 O Y no recovery _': 7
465 1 HI| | [37.5]
) I A8
] A |2
--156 466 - | |7
i - i - Bl A
i el Hl| e
| - |
467 N ziz WL =500 gal
198 |76 76 12 i E ;
158 468__ ______________________:' z Paljﬁgeg/%:gring
4 2|1 fooo« BASALT - Massive a'a’ H| A on /1019 - |
i : Xk gray (GLEY 5/1) moderately to slightly weathered, HUH ETW =290.51
i 4 strong, 10% 3-10mm irregular, elongate, subrounded HHE gs-
469— ~|? [t vesicles. 2% 15-60mm vugs. HHEA
T 3P 1.30° J VN, Fe, Mn, Sp, Wa, SR |2
1 oo 2.20°,J, VN, Fe, Mn, Sp, Wa, SR H||E
] ool 3.10° J WN, Fe Mn, SpWa SR _ I |E
| BASALT - a'a’ Clinker ZIllZ
160 470 ] %__‘ \Z’veldij, dark r;eijfish brown (2.5YR 3/4) dark reddish //_. 7 [100] Eﬁsﬁﬂ?@oring
1 -gray @SYR4AM) I |E
1 J ! % BASALT - Pahoehoe 4B
b r yellowish red (5YR 4/6), slightly weathered, strong, 20% 71| | [
471 — <1mm round vesicles at 470'. becomes dark reddish ]| |
b —|2 " brown (5YR 3/1) slightly weathered, very strong, 20% b 1
) " 1-3mm rounded to subrounded vesicles at 472". heat IZiZ
T 3 [ alteration / possible flow contact, brown (7.5YR 5/4)and T | | [
] [ very dark gray (GLEY1 3/N) at 470.7'. at dark reddish ] F
162 472 ” 4  brown (5YR 3/2) slightly weathered, strong, 20% 1-4mm |- J-; =
i L < 3 o i WL =400 gal
] N5 / | rounded to subrounded vesicles 470.8". becomes 15% 2 I
199 100 50 V/ej' 2-6mm rounded to subrounded vesicles at 471.6". i
] w | becomes black (7.5YR 2.5/1) unweathered, very strong X3 5
1 | 15% <2mm rounded vesicles at 471.8'. becomes dar| iz | =
473 6 15% <2 ded icl 4718 b dark
] j_ reddish brown (2.5YR 3/4) unweathered, very strong, ] 7
i Vlﬂé_ 20% <2mm rounded to subrounded vesicles at 472.9'.  E /
] \/ CF pieces: flow texture present 7 E
| 164 474 f_ 1.45°, J, VN, Mn, Sp, Wa, SR AF
] 2.5°,J, VN, Clay, Sp, Wa, R 4
p 3.0°% J,UN, Clay, Sp, IR, R A
R — 4.15° J, VN, Clay, Sp, Wa, SR AN
g 5.50° J, VN, No, No, Wa, SR g ]
475 6.0° J, VN, Mn, Fe, St, SR A E
1 v black (7.5YR 2.5/1) moderately weathered, AE (37.9]
b moderate strength, 5% 2-10mm subrounded to rounded 7= E
b vesicles, oxidized faces Mn AK
166 476 8 AFE WL = 500 gal -
| 15 4 high water
1 AN pressure
release when
477 T Iz 4 pulling inner
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ROCK CORE S | SAMPLES
g X £
o y —_ —
= - . 22 R > Q €| o < | FIELD NOTES
- . e 5} e o) X ey o - =
. B. |22 8|58/ 5|558 & MATERIAL DESCRIPTION 3| 8,8/8E%| anpTEST
28 o9 | C || §[BL BEE| © = g E22[ZT|Z2&| RESULTS
we 0l EREIR S5 C |88 5| £ S |S505(2|E8
N we| X Lozl 3 2 Fzmalo|ok
477 ] ] %{if\ sj/_ _-; l@l 2 barrel out.
1100 100 o |5 l/: ||
b / r black (5YR 2.5/1) slightly weathered, moderate ZIZ
168 478 , — strength, 5-10% <4mm rounded vesicles. very shark | |F/
] IF I angled fragments gl A
T %' 'tj/ _z
a79- |79 L/y/;; aZhiz
r Al
: %: 7l|A
i \//‘_ -Z z
L.170 480 N 2|7
] _ é g [100]
1 LG BASALT-aa'Clinker  H||F
) = loose, dark reddish brown (5YR 3/2), very dark gray 7107
481 ¥i_ (5YR 3/1) moderately weathered, halloysite SP +Suon 71| |
I [\someclasts. _ _ _ _ _ _ _ _ _ _____ _ _ iz
] | BASALT - Massive a'a’ Al
i L black (GLEY1 2.5/N) slightly weathered, strong, 15% 1Al |7
= — L 1-10mm subangular, irregular vesicles. clay on IF pieces | |
172 482 E L surfaces .; A WL =500 gal -
L becomes very dark gray (GLEY 3/N) H| A high water
1101 106 L unweathered, very strong, 10% 1-8mm subrounded to | | [ prlessure h
- L subangular, irregular/elongate vesicles, no clay on IF || T fase waen
— - pi rfaces | B B 0
483 80 pieces/ su 2| | arrel out.
] i ElE
] T BASALT-aa Clinker _______ H||A
174 484 __ Toose, reddish brown (5YR 4/3), dusky red (10R 3/4), 1| |
+ dark reddish brown (5YR 3/2), black (5YR 2.5/1), Al | #
e - moderately weathered, subrounded, some ground up. GG
J L Al
4 1! ! ! ! IS - - M1 | F
485 | BASALT - Pahoehoe AllE
i L very dark gray (5YR 3/1) moderately weathered, medium 4| | [ [37.5]
- L strong, 2% 1-5mm subrounded vesicles, halocite infilling {4 | | [Z
R L some vesicels. Al | #
1 - <—  becomes very dark gray (5YR 3/1) slightly || P
--176 486 [~ weathered, strong, 15% <2mm rounded to subrounded 5 | |15
T 81 I vesicles Zll=
T ' I 1
i L 1.0° J, VN, No, No, St, SR Al |15
L 1.25°,J, VN, No, No, Wa, R Al F
4877 i AP WL =500 gal -
] < _ _thermal alteration /flowcontact __ _ _ _ _ | |A high water”
1102 100 | BASALT - a'a’ Clinker HllH pressure
] — | loose, red(10R 4/8), reddish black (10R 2.5/1), dark _; & release when
| 178 488 i reddish brown (2.5YR 3/4) F & Bg'rlrlggolapef
-y becomes welded dark reddish gray (5YR 4/2) very -f j '
1 - dark gray (5YR 3/1), black (10YR 2/1) moderately 77
b " weathered, medium strong to weak, yellowish red (5YR 4| |~
489 | 5/8) clay infilling voids and vesicles _"; i
J L Nz
i sl IZI=
- 54! al|2
180 4907 82 - [ 1.5° J, N, Clay, Sp, Wa, SR BZlZ [27.27
. ) [ 2.0° J VN, Clay, Sp, IR, SR IZINlz
i _ L 3.0°J, VN, Clay, Sp, Wa, SR | H
i 3 L 4.0° J, VN, Clay, Sp, Wa, SR 4| E \tc\elzhtorﬁ?g f?c?rln
491 — 5.5° J, VN, Clay, Sp, IR, SR Al | old rod that
e _—4 - 6.0° J, VN, Clay, Sp, Wa SR Al # had bentonite
E ~et 7.10°J VN Clay, SP, Wa SR GG init?
J L Al
§ ~—? A IZINlz
182 492 — (O pART- 2z
] i Hl e
1103 | 94 60 i basalt boulder, very dark gray (10YR 3/1) slightly :; -
] i weathered, medium strong ] ; E
493 —=l7
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ROCK CORE L | SAMPLES
c X £ =
2 = B I = 1 RS 2 2 = I GEJ£ FIELD NOTES
2z ou |2 |2| 3|38 o |25 8| S MATERIAL DESCRIPTION 3| 8,8|85%| ANDTEST
wme 82| 5|5 8|85 9|88 E| £ 5 |[REES|a|=§| ResuLts
=0 = = ; > =0|=| 5
493 X ol x|zl 3 FZmala (0=
] | RSE IZiZ
i - <€—  become loose clasts -g 3
--184 494 2 — - becomes welded clasts dark gray (GLEY1 4/N) —é 9
b 83 ) - moderately weathered, strong, 5% 1-8mm subrounded, 1 ; ;
b ~ elongate, irregular vesicles, partially infilled with | | [
1 r yellowish red (5YR 6/8) clay and dark reddish | | F
) i gray (5YR 4/2) pieces B &
495 i JL no recovery ‘_; e [27.27
| |4
] 9 1.0° J, VN, Clay, SP, IR, SR Al H
g L 2.90° J, VN, Clay, Sp, Su, Wa, S I H
--186 496 - 3.10°, J, VN, Mn, Clay, Sp, Wa, SR LB
R L 4.80° J, VN, Mn, Sp, Wa, S Al A
1 — L 5.0° J, VN, Mn, Sp, Clay, Sp, Su, Wa, S EZ107
E L e
Al |
) I M |F
_ - Al ||
497 i by 2R Al |F WL =600 gal
1104 100 80 2 I - | |
| :xxxxx. BASALT - Massive a'a’ -Z 7
--188 498 84 35,5, gray (GLEY1 5/N) moderately weathered, strong, 5% | |
4 ok 1-18mm elongate, irregular vesicles. .é *
1 | Abrt R
x Al |
1 oo Hl | E
499 e | &
h 5 149 G
E xS || #
X X" x B 2
] | bt iZ|liz
190 500 ~xxx*—  |F pieces: surface covered in reddish yellow (5YR 7| |
4 X 6/3) clay, some oxidation on fracture surfaces £l [20]
X X X Pz
] —| fosf iz
| ook 1.5% J, WN, CIay,SSp, Wa,SS .5/; A
1- xx x L 2.0°J, VN, Mn, Sp, Wa, A1
5017 N |l 51073, N, Clay, 8p, SU, Mn, Sp, Wa, S 171Nz
- el Z|l|z
B 85 R o -; -
- ————— X X Xl 4= E
- — XN Hlle
192 502 | ber A& WL = 600 gal -
T |1 [x*x*x4 141 | |4 high water
1105 96 o] I e IZIN7 pressure
| 5L B &5 relﬁ_ase.when
x5 Al | ulling inner
503 e | | Barrelgout.
] oo L
I - X A7
- XX X X -’j ‘j
--194 504_ [ x: z :_ _; —j
i D»— X3y BASALT - a'a’ Clinker Al B
E L welded, dark reddish brown (5YR 3/3) matrix gray = | [
1 v (GLEY 5/1), clay infilling - reddish yellow 7107
505 o (5YR 5/8), weathered, moderate strength | | F
E d ¥ -:} no recovery Al E [21.43
J L Al
i n becomes loose clinker dark reddish brown (5YR | [
J 86 A 3/3), red (2.5YR 4/6), reddish black (2.5YR 2.5/1) A&
196 506 —| m—— ¢ 1 moderately to slightly weathered, coated with reddish Al A
] L yellow (5YR 6/6) clay 717
4 “ 1| | P
Al |
) 3 | M | P
J ) Al
- E e ] 1| | P
807 - BASALT - Pahoehoe g\ WL = 600 gal -
i red (2.5YR 5/6) moderately weathered, medium strong, 1| | [ add bentonite
1106 90 0 2% <3mm rounded vesicles. IF pieces: Mn Sp, clay Su- H]| | as d””'”gdedr
§ ; reddish yellow (5YR 6/8) =N g ggg rum
--198 508 — _[IF vy becomes reddish brown (5YR 4/3), slightly I | A bentonite.
b ] weathered, strong, 10% 1-4mm rounded to subrounded ; =
b X vesicles. IF pieces: partially infilled with reddish yellow 19| |2
1 ﬁ (5YR 7/8) clay, other pieces Mn Sp, clay Sp & Su 17z
509 i Y 1Z101=
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ROCK CORE ) SAMPLES
c X P —
2 - I I 01 I P E . _|E|e£| FELDNOTES
S B 218|258 5|58 8 MATERIAL DESCRIPTION 3| 3,8/8E=| AnDTEST
28 @9 S ok BZE| 2 = |2 E2S[T|2 €| RESULTS
U AL | S|3| @ |los| O |ac® £ T |2e58=|0|E®
= | S|o|l 2 |8% Sc S| = $305|2[=8
509 ¥ | o|likolx |uazl 3 S [Fzmala|ok
P L B— = B
] iZIE
4 T | <—  becomes 15% <1mm rounded vesicles £ z Pause to allow
200 510 ] 87 "4 1 7 betrgltonite to
= R~ A & settle.
E \ 77 [33.33|Resume coring
i \ ; Hlle at 1342
i — b & WL =500 gal -
1 | |14 no core
511 o M - becomes black (7.5YR 2.5/1), slightly weathered, — j retrieved by
] strong, 10% <3mm rounded vesicles Al & iner bgfsfﬁge
i v ' IF pieces: clay Sp Su - reddish yeloow (5YR 7/8) :_ j and rgdrill
i i ¥ 1518 - 1520.
--202 512 — Al B Barr(tel still
- empty.
] _\ Bl = {\ll-'\(’jp-_ﬁ_ke due
4 Al |7 o drillin
1107 50 34 E 7 issues. Saused
b + 7 drilling for
513 —- - 7/11/19 DTW
i i % = 289.9ft bgs
E no recovery Al |G
) E 7 Retrieve
b hE 5 510-512.2 on
--204 514 — 7 7/12/19
i B = ;Resug]]%czoring
1 Al rom 512.2 on
i 88 - i 1 711219 fill
i 1.45° J, VN, clay, Sp Su, Wa, SR i - casing to
515 2.10°,J, VN, clay, Sp, Wa, SR A |E surface with
i i ¥ [75] water, 189.2
2 1] gals. WL =300
b |1 77 gﬁls. Change
1 1 Z shoe
206 516 |8
1 2 v 'becomes 15% < 2mm rounded vesicles iZllZ
] H||H
1 Hl e
— 3 A\ &
517 i 1.5°,J, VN, clay, Su, Mn, Sp, St, SR iy 7
E I 2.0° J, VN, Mn+Fe, Sp, Wa, SR i &
/108 100 88 3.85° J, VN, clay, Su, Mn, Fe, Sp, Wa, SR Al
i F 4.80° J, VN, clay+Mn+Fe, Sp, Wa, SR BE 14
--208 518 — j
b 4 %
] RO (IF E ;
i 89 ASS Tz g
519 = _ &
: =N 4 :_ —j
. ==
1 Hl e
--210 520 _ <— same as above 12 B4
1 E [75]
1 [ bt AF
7 hE s
. 3 AW
521 e 1.5° J UN, clay, Sp, Wa, R AF
i 4 2.90° J, VN, clay, Sp, Wa, SR ] 2
E 3.50°, J, VN, clay, Sp, Wa, SR £ o
b 90 5 4.5°, J, VN, No, No, Wa, R Iz %
= A — 5.0° J, VN, No, No, Wa, SR6. 0°, J, VN, clay, Sp, Wa, -
212 522 R 0, No, Wa cay, sp, ¥va, - : WL = 400 gal
1109 104 72 7.90°, J, VN, clay+Mn+Fe, Sp, Wa, SR- oxidation £ z
E 6 evident8. 20°, J, VN, clay, Sp, St, SR9. 20°, J, VN, clay, 4= %
E 7 Mn+Fe, Sp, Wa, SR- oxidation evident € ]
523 8 10. 5°, J, VN, clay, Mn+Fe, Sp, St, SR- oxidation evident — 7
4 9 AW
p — hE s
] 1% I &
--214 524 — A ¥
i 91 [\1 £ 2
] aAF
7 hE s
525
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ROCK CORE ) SAMPLES
g X g _
o - —_ =
= - . o] > o | o< | FIELD NOTES
IS | 8|88 |22 5| 5 % =
S £ _|S|8|¢I58|5|588 8 MATERIAL DESCRIPTION 3| &8,8/8/ES| AnDTEST
T 9T g 8L B3 El © = |l E22|Z|Z €| RESULTS
e 0L (5|35 3|85 C |85 £ 3 [2535|0|E®
¥ |o||fo|x|faz| I = Fzmodlag|ok
525-] Y e epsartial reddish yellow (5YR 7/8) clay infilling of Z lg g [60]
1 1.90°, J, VN, clay, Su, Me+Fe, Sp, IR, SR Al
E 2.5° J, VN, clay, Mn+Fe, Sp, Wa, S || &
--216 526 — 91 1 3.0°% J, VN, clay, Mn+Fe, Sp, IR, SR | |
b 2 4.90°, J VN, clay, Mn+Fe, Sp, Wa, SR I3
b IF pieces: reddish yellow (5YR 7/8) clay Su, Mn Sp 1| | [
1 v black (5YR 2.5/1), slightly weathered, strong, 15% 4| |
b <2mm rounded to subrounded vesicles partially infilled 4| | &
5274 | 3 with reddish yellow (5YR 7/8) clay & WL = 500 gal -
] U |4 :; = high water
{110 100 92 very dark gray (10YR 3/1), slightly weathered, very 'é 7 ,?éﬁsassué?”hen
b strong, 15% 2-6mm subrounded vesicles partially infilled 14| | [1 gulling inner
--218 528 with reddish yellow (5YR 7/8) clay. ZINZ arrel out.
b becomesunweathered, very strong, 10% 2-10mm HI | #
] subrounded vesicles at 527.8'. Iz
] 92 “|IF! v dark gray (10YR 4/1), slightly weathered, strong, 5% 71| | [
1 2-10mm subrounded vesicles partially infilled with 1717
529 reddish yellow (5YR 7/8). becomes 15% 1-6mm Hl B
] subrounded to subangular vesicles at 529'. Bl &
Al |7
] <4—5% 4-14mm subdounded vesicles :Z Z
--220 530 slightly weathered, very strong, 20% <1mm EZIliZ 50
1 Sj\ ; rounded to subrounded vesicles Hl P [60]
1 2 iz
il | A
Al |7
531 7] <— unweathered, very strong, 20% <2mm rounded ___; 7
i —M vesicles Hl e
] 1.85°, J, VN, Mn, Sp, Wa, S2. 85°, J, VN, Mn+Fe, Sp, | |5
i Wa, S3. 10°, J, VN, Mn+ Fe, Sp, Wa, SR 141 | A
| 222 532 4.0° J VN, No, No, Wa, SR Al |E
J 5.50°, J, VN, Mn+Fe, Sp, Wa, SR Al H ngh= ‘;?grgm -
93 6.10° J, Vn, Mn+Fe+tclay, Sp, St, S 2l | E igh w
1m 100 92 7.45° J. VN, clay+Mn, Sp, Wa, SR IZIE pressure
1 |5 8.10°, J, VN, clay+Mn+Fe, Sp, Wa, SR Al |E ulling inner
533 —_s 7z garrel out.
] IZi=
] <—  15% <5mm rounded to subrounded vesicles :2 %
1 ZilE
--224 534 — | |2
- ™, 2l|A
1 1| | P
Al |7
] 8 % 5% 3-15mm subrounded to subangular vesicles ]| |F/
535 15% <5mm rounded to subrounded vesicles Al | A
g 1 -; e [50]
T <—  20% <4mm rounded vesicles “l &
e ZlE
1 . 2z
--226 536 2 <—  15% 1-6mm rounded to subrounded veiscles mZiINZ
E Al |
4 1| | P
Al |7
b I | P
T <—  15% <1mm rounded vesicles “l &
537 | e
i — —3 Al | WL =400 gal -
Al | high water
1112 100 56 Al A erssure N
1 | E release when
1 HlZ ulling inner
228 538 — 4 B Barrerout
] Al |
i - very dusky red (2.5YR 2.5/2), unweathered, very | |
4 strong, 15% <2mm rounded vesicles B
] 95 1.0°J, VN, Mn+Fe, Sp, Wa, S A=
539 2.90°, J, VN, Mn+Fe, Sp, Wa, SR3. 5°, J, VN, No, No, _H| |
i - Wa,OSR Al |#
; E 4.5° J, VN, Mn+Fe, Sp, IR, S j j
] Iz
--230 540 == |7 [50]
i Hl e
b - <— Dpipe vesicles 1| | [
T =1 ZlNZ WL = 400 gal
541 b <—  20% 1-3mm rounded to subrounded vesicles I | H
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Depth,
feet

542

543

544

545

546

547

548

549

550

(3]
(3]
Py

552

553

554

555

556

557

ROCK CORE

Run No.

Box No.

Recovery, %,
Fractures
per Foot
RQD, %
Fracture

Drawing
Number
‘ Lithology

MATERIAL DESCRIPTION

Well Schematic

SAMPLES

FIELD NOTES
AND TEST
RESULTS

Number
Blows

per foot
PID (ppm)
Drill Time
[Rate, ft/hr]

Type

113

96

106 106

1114

97

98

100

115

99

100 66

100

B WON >

becomes 10% 2-6mm rounded to subrounded
vesicles
1.50° J, VN, Mn+Fe, Sp, St, S- oxidation evident

<—  20% <1mm rounded vesicles

<+—  15% 1-8mm subrounded vesicles

<+—  15% <4mm subrounded vesicles

2.0° J, VN, Mn+Fe+clay, Sp, Wa, SR
3.75°% J, VN, Mn+Fe+clay, Sp, Wa, SR
4.90°, J, VN, Mn+Fe, Sp, Wa, R

<—  20% <1mm rounded vesicles

1.80°, J, VN, Mn+Fe, Sp, Wa, SR
2.0°% J, VN, Mn+Fe, Sp, St, SR

‘slightly weathered, strong, 20% <1mm rounded
vesicles partially infilled with clay

IF pieces: Mn+Fe, Sp, yellow (2.5YR 7/6) clay, Sp+Su,
flow textures present, reddish brown (2.5YR 5/4) faces

y__ reddish black (2.5YR 2.5/1), slightly weathered,
strong, 10% <2mm subrounded vesicles

v becomes slightly weathered, very strong, 5%
1-10mm subrounded vesicles

<—  becomes 20% <2mm rounded vesicles

* becomes 5% <8mm rounded to subrounded
vesicles
1.15°,J, VN, Mn+Fe, Sp, IR, SR
2.90°, J, VN, Mn+Fe, Sp, Wa, SR
<= heat alteration black (GLEY1 2.5/N) 10mm wide,
dark reddish brown (2.5YR 3/3), slightly weathered, very
strong, 15% <3mm rounded to subrounded vesicles

IF pieces: Mn+Fe, Sp
v ~becomes reddish black (2.5YR 2/1), 20% <2mm
rounded vesicles

3.20°, J, VN, Mn+Fe, clay, Sp, Wa, S
4.0° J, VN, Mn+Fe, Sp, clay, Su, Wa, S
pipe vesicles
IF pieces: Mn+Fe, Sp, faces red (2.5YR4/6) - oxidation
evident

<— pipe vesicles

IF pieces: Mn+Fe, Sp, faces red (2.5YR4/6) - oxidation
evident

¥ “becomes very dark gray (10YR 3/1), unweathered,
very strong, 15% 1-9mm rounded to subrounded
vesicles

1.85°, J, VN, Mn+Fe+clay, Sp, Wa, SR

2.0° J, VN, Mn+Fe+tclay, Sp, Wa, SR

3.85°% J, VN, Mn+Fe, Sp, Wa, S4. 10°, J, VN, Mn+Fe,
Sp, SR- oxidation evident5. 70°, J VN, Mn+Fe, Sp, Wa,
SR6. 0°, J, VN, Mn+Fe, Sp, Wa, S- oxidation evident"

\

v

v

v

v

1

v

v

v

v

v

v

v

v

1

v

v

v

v

1

v

v

v

v

\

v

v

v

v

v

\

v

v

v

v

\

v

v

v

v

\

v

v

v

v

\

v

v

v

AR RS R R R R R R R N

AL R DA N T LR R R R R S R

[50]

WL =400 gal -
high water
pressure
release when

ullin

arrel out for
remaining runs
unless
otherwise
noted.

inner

[60]

WL = 400 gal

[50]

WL = 600 gal
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--254

--256

--258

--260

--262

\

72 32

<= 5% <1mm rounded vesicles

<~ 15% 1-4mm subrounded vesicles
< 25% <1mm rounded vesicles

<~ 15% 1-19mm subrounded vesicles

y__ reddish black (2.5YR 2.5/1), unweathered, very
strong, 25% <1mm rounded vesicles

IF pieces: Mn Fe Sp, red (2.5YR 4/6) faces

<—20% 1-5mm rounded vesicles

<— 15% <2mm rounded vesicles

. Sp,Wa, S
L 3.15° J, VN, Mn+Fe, Sp, Wa, R4. 5°, J, VN, Mn+Fe,
L Wa, SR

1.10°, J, VN, Mn+Fe, Sp, Wa, S

. BASALT - a'a’ Clinker

L loose, dark brownish red (2.5YR 3/4) very dusky red
+ (2.5YR 2.5/2) reddish black (2.5YR 2.5/1) moderately
+ weathered, clasts covered with clay - reddish yellow
(5YR 7/6), subrounded clasts

IJI

no recovery

105

90

| BASALT - Massive a'a’

~x« dark gray (TOYR 4/7) slightly weathered, strong, 5%
2+ 1-9mm subangular - subrounded, elongate, irregular

L vesicles.

IF pieces: Mn, Fe, Sp
1.5° J, VN, Mn+Fe, Sp, Wa, S2. 10°, J, VN,
Mn+Fe+clay, Sp, Wa, SR

3.90° J, VN, Mn+Fe, clay, Sp, Wa, SR

AN

v

AN

W L
AU

v

A\
AN

v
v

1

v

v

v

v

v

1

v

v

v

v

[50]

WL = 400 gal

[ 1.90°, J, N, Mn+Fe, Sp, Wa, SR2. 0°, J, VN, Mn+Fe,
R

1

v

v

v

Sp,

v

\

v

\

v

v

[33.33

PN SRS SN SN SN SN SN T S SRS AT SN S SN TS SN SN (NS ST ST N [N TS S (A SR ST SN NS SR
IRUERATRAKRA

v

v

WL = 500 gal

LR TR R R AR

\
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v

v

[29]

v

v

v

\

WL = 600 gal
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ROCK CORE ) SAMPLES
g < : -
2 - I I 01 I P s | E|2£| FIELDNOTES
S R |28 2|58 (528 2 MATERIAL DESCRIPTION 3| 8,8|8[E%| AnpTEST
n8 88| <c|%|8[8s|o|SEEl 2 = |9 E3°|S|= 2| RESULTS
W “|S|o|l e[S OF 5| = 0 |S555(2[E8
¥ | o|likolx |uazl 3 S [Fzmala|ok
573 ] —L 2 4ot 4.20°, J, VN, Mn+Fe, clay, Wa, SR =M=
4 X X XL 1A B
X% x M| | F
T X X X [ P A
R xR |
—-264 574—  |105 PRkt BASALT - a'a’ Clinker -g g
i G2l loose, dark reddish brown (5YR 3/3), very dark gray B ;
] — ’aé‘., " (5YR 3/1) slightly weathered - clay on some clasts, IZIE
] vi | BGE } reddish yellow (7.5YR 7/6) Hl|H
S no recovery Hl &
575 ] si‘i.“o _% = [50]
] sl e
R L& Al |7
] :’1}?!, . Al e
| _ e~ ] 1| | 5
266 576 ;"/f BASALT - Pahoehoe IZINIE
i V dark reddish gray (5YR 4/2) uneathered, very strong, 717
E 106 ; L/ 20% <2mm rounded to subrounded vesicles. A |H
"4" ¥y reddish black (2.5YR 2.5/1), unweathered, very ||
577 (3 -‘L{;‘ strong, 20% <2mm rounded vesicles ElE
T TA
p N 4= I
1120 102 58 |.___|4 ,,ﬂ iZlZ B
i s l-_f <—becomes slightly weathered Al e WL =500 gal
--268 578 J | |E
| Z | H|E
i V IF pieces: Mn, Fe, Sp, brownish yellow clay (10YR 5/5) | | F
] Su =5
579 1.90° J, VN, Mn+Fe, Sp, Wa, R —2 j
- 2.30% J, VN, Mn+Fe, Sp, Wa, SR iz
E J 3.20° J, VN, Mn+Fe, Sp, Wa, SR |
E 4.90° J, VN, Mn+Fe, Sp, Wa, SR ZInZ
B 5.10°J, VN, Mn+Fe+C|ay, Sp, Wa, SR ==
--270 580 /: very dusky red (2.5YR 2.5/2), sllghtly weathered, very -7 | |
E J / strong, 20% <1mm rounded to subrounded vesicles 2| |E [42.86
B * |F pieces: Mn, Fe, Sp, brownish yellow (10YR 6/6) clay, | |5
{1 |7 " S, some faces dark reddish brown (25YR 314) Al
- 2 Zlliz
5817 y <— clay partially infilling some vesicles Bz
1 |2 T 1.5° J, VN, Mn+Fe+clay, Sp, PI, S ZINZ
1 7f 3 J 2.20°, J, VN, Mn+Fe+clay, Sp, Wa, SR- oxidation Hl | E
Z—4RIT evident Bl &
-272 582 3.85°, J, VN, Mn+Fe+clay, Sp, Wa, SR- oxidation +“I| | E
: Nz ivger} T, clay, W BB
121 100 68 5% J, T, clay, Wa IZINZ
] I Y/ 5.10°, J, VN, Mn+Fe+clay, Sp, Wa, SR :; = WL =500 gal
583 ~|6 6.5° J, VN, Mn+Fe+clay, Sp, Wa, SR- oxidation evident |1 | | [~
f 7.10° J, VN, clay, Sp, Wa, SR 17117
] LT 8.5°, 3, UN, dlay, Sp, Wa, SR izl |2
i 108 T 9.90°, 4, VN, clay+Mn+Fe, Sp, Wa, SR 7l 12
', 1.85°, J, VN, Mn+Fe+clay, Sp, Wa, SR FRF
L _ _ 2.5°% J, VN, clay, Sp, Wa, SR ERG
214 384 2 3.90°, J, VN, Mn+Fe+clay, Sp, Wa, SR 17l |2
] I 4.20° 3 VN, Mn+Fe, Sp, Wa, S- oxidation evident i7] 1z
i 5.5°% J, VN, Mn+Fe, Sp IR, SR- oxidation evident = 1z
i — 6. 20°, J, VN, Mn+Fe, Sp, IR, SR L5
585 J 7.30°, J, VN, Mn+Fe+clay, Wa, SR 8. 0°, J, N, el 1%
E Mn+Fe+clay, Sp, Wa, S 7l |7 [33.33
i | 9.0° J, VN, Mn+Fe, Sp, Wa, R “RE
] N HRE
J -~ ZR~
| 276 586 7 il 12
b 7l 1%
i 7 R
Il 1=
1 R
"/ﬁ i I
587 ez 7 17 WL = 500 gal
i =3 ] il 17
122 {109| 108 0 J =l 15
] 7] |2
--278 588 >, Al 2
vt 7 I
] TR
4 i R4
: Z vl |2
589 A
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ROCK CORE 8 SAMPLES
S 3 £ | =
2 < ; 2185l Roos| 3 2 . €| o< | FIELD NOTES
2s S5 (2|2 2158|558 S MATERIAL DESCRIPTION S| 8,8|8E%| AnpTEST
Q ) © © ) = ol e )
we 0| 5|5| 5|8 |85 £ 3 |853%|alzg| RESUTS
¥ |m|x[fd| x|az| 5 2 Fzmila|ok
589 T = 5l 15
- L J - - g
|8 . 7
E 110 )‘/ - <— dusky red (2.5YR 3/2), slightly weathered, very b B
280 1 19 ﬁ' strong, 15% <2mm subrounded vesicles 7l 17
590 ] i ] Completed
| i | coring on
] i ] 712119
591 - -
] L RHMW15 was cleared from ground surface to 2.5 feet |
i L below ground surface (bgs) hand. The borehole was i
p L then drilled using 10 inch O.D. hollow stem auger from -
E L 2.5 to 5 feet bgs. Hollow stem augering was abandoned -
--282 592 — — at 5 ft bgs due to gravel obstructions preventing g
R + advancement. The borehole was then drilled using HQ -
g - wireline coring to 265 feet bgs. The borehole was g
E - reamed with a 20 inch tricone bit using air rotary E
g - methods from O feet bgs to 20 feet bgs and a 16 inch R
593 — steel surface casing was installed to 10 feet bgs and -
b - grouted in place with cement-bentonite grout. The b
b - borehole was subsequently reamed with a 14% inch b
1 - hammer bit using air rotary methods to 265 feet bgs. Ten 1
b I inch steel conductor casing was installed from ground b
--284 594 — surface to 259 feet bgs and grouted in place with I
b r cement-bentonite grout. The borehole from 259 feet bgs
b " to 265 feet bgs was then reamed with a 9 7/8 inch b
b I tri-cone bit using air rotary methods. Five inch steel ]
i [ casing was then installed from ground surface to 265 i
595 I feet bgs and grouted in place with cement-bentonite ]
T [ grout. PQ wireline coring was then used from 265 feet T
] | bgs to the completion depth at 590 feet bgs. ]
] | Clean water filtered through a granulated activated ]
| 286 596 | carbon filter was used as the only drilling fluid during B
- ] | coring. Three (3) 50 Ib bags of max gel bentonite powder |
| | were used while HQ coring borehole from 220 ftbgsto |
] | 225 ft bgs to help lubricate core barrel. One (1) 50 Ib bag |
| | of max gel bentonite powder was used while PQ coring |
597 — L borehole from 505 ft bgs to 510 ft bgs to prevent caving. _|
| L Upon completion of drilling, the borehole was developed |
i L using a Grundfos pump placed at selected depths. A i
] L total of approximately 4790 gallons of water were i
i L removed at a rate of 6.25 gallons per minute prior to the |
| — | Westbay well installation. -
288 598 : .
i LA %yroscoplc survey was performed followed bK caliper |
] L and acoustic televiewer logging. The total depth of the i
i L borehole was measured at 583.2 feet bgs. PQ rods i
p + remained downhole at 538.2 feet bgs as a temporary p
599 — — guide while the Westbay tubing was lowered. B
--290 600 u b
601 ~ T
--292 602 - -
603 - -
--294 604 — - -
605
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B:\60571032-HNL1\900-Work\921 Graphics\Well Logs\RHMW15\RHMW15_SummaryCompLog.ai

Depth (bgs)

Westbay

Scale Tubing

Feet (bgs)

0._

1 o_:
20_:
30_:
40_:

50.

60_:
70_:
80_:
90_:
1 0(2)
11 (:)
1 2(:)
1 3(:)

140

15(_5
16(:)
17(:)
18(:)
19(:)
20(3)
21(:)
22(:)

230

240
250
260

270

20" Sch 40 Steel
Casing to 45’ bgs
(135.2275’ msl)

16” Sch 40 Steel

Casing to 10’ bgs

10” Sch 40 Steel

Casing to 259’ bgs

5” Sch 40 Steel

Casing to 265’ bgs

15.25” min Borehole

to 265’ bgs
m
()]
L
<
a
[0
Qo

4.85” min Borehole ————— >

to 590’ bgs

Cement Grout
(Portland Type 1
Cement with 3% -
5% Bentonite)

RHMW?15 Monitoring Well

Scale
Feet (bgs)

27@)
28%)
29@)
31 §
329
33§
34?)
369
37?)
380
399
409
41 <:)
429
43?)
44?)
459
46%)
47%)
48%)
49%)
50§)
51 §)
52§)

530

(]

)
<

Westbay
Tubing

Zone 5c¢ - 287’ bgs

A4

Zone 5b - 292’ bgs
Zone 5a - 297’ bgs

@

‘@~ Zone 4 - 330’ bgs
-

g

g

‘@<1-Zone 3 - 410.5’ bgs
-

b

<1-Zone 2 - 463.75’ bgs

Water Table:
290.5’ bgs on
7/12/19 at
0620 hrs

Depth (bgs)

Scale
Feet (bgs)
53{)

54{)

55%)

56{)

57{)

58{)

59{)

600

Legend

Approximate Depth to
Water in the Open
Borehole within the
Regional Basalt Aquifer
Prior to Westbay System
Installation

K

Magnetic Sensor

@
D Packer
=y
-@-

Pump Port
Sample Port

NOTE: DEPTHS BASED ON
NOMINAL PORT POSITIONS,
NO CORRECTIONS
APPLIED

SOURCE: (c) WESTBAY
INSTRUMENTS INC. 2000

Westbay
Tubing
@
Zone 1 - 565’ bgs
@
B
-+— Base of bottom cap:

583.2’ bgs

Borehole depth
590’ bgs

Cross Section RHMW15 Monitoring Well
Red Hill Bulk Fuel Storage Facility
JBPHH, O‘ahu, Hawaii
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