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1. Introduction 1 

This Groundwater Model Progress Report 07 is the seventh in a series of modeling progress reports 2 
that describe the technical status of the Groundwater Modeling effort being conducted for the 3 
Investigation and Remediation of Petroleum Product Releases and Groundwater Protection and 4 
Evaluation project at the Red Hill Bulk Fuel Storage Facility (“Facility”), Joint Base Pearl Harbor-5 
Hickam, O‘ahu, Hawai‘i. The progress report is a component of the overall project reporting as 6 
specified in the project work plan (WP)/scope of work (SOW) (DON 2017a). The WP/SOW presents 7 
the process, tasks, and deliverables that address the goals and requirements of Statement of Work 8 
Sections 6 and 7 of the Administrative Order on Consent (AOC) In the Matter of Red Hill Bulk Fuel 9 
Storage Facility, EPA Docket No: RCRA 7003-R9-2015-01; DOH Docket No: 15-UST-EA-01 (EPA 10 
Region 9 and DOH 2015). Submittal of Groundwater Model progress reports at a minimum of every 11 
4 months is stipulated in AOC Statement of Work Section 7.1.2. 12 

The objective of the AOC is to take steps to ensure that the drinking water resources in the vicinity 13 
of the Facility are protected and to ensure that the Facility is operated and maintained in an 14 
environmentally protective manner. Work to support Section 6 of the AOC Statement of Work is 15 
being conducted in response to the January 2014 release from Tank 5, and to evaluate potential 16 
remediation methods for the January 2014 Tank 5 release as well as any potential future releases. 17 
Work to support Section 7 of the AOC Statement of Work is being conducted to monitor and 18 
characterize the flow of groundwater in the vicinity of the Facility and includes groundwater 19 
modeling. The collective work conducted under Section 7 of the AOC Statement of Work will be 20 
used to inform changes to the current Red Hill Groundwater Protection Plan (DON 2014). 21 

Reporting Period 07 covered in this report represents progress for the seventh 4-month period 22 
(December 4, 2018 – April 3, 2019) following conditional approval of the project WP/SOW by the 23 
Regulatory Agencies, which was received by the United States (U.S.) Department of the Navy 24 
(DON; Navy) on December 5, 2016 (EPA Region 9 and DOH 2016). Groundwater Flow Model 25 
Progress Reports 01, 02, 03, 04, 05, and 06 were submitted previously (DON 2017b, 2017c, 2017d, 26 
2018a, 2018c, 2018d). 27 

2. Work Completed This Period 28 

2.1 CURRENT STATUS 29 

Groundwater Modeling Working Group (GWMWG). The GWMWG met once during this 30 
reporting period, on March 15, 2019. The GWMWG is composed of representatives from the Navy, 31 
Defense Logistics Agency (DLA), U.S. Geological Survey, U.S. Environmental Protection Agency 32 
(EPA), State of Hawai‘i Department of Health (DOH), State of Hawai‘i Department of Land and 33 
Natural Resources (DLNR) Commission on Water Resource Management (CWRM), City and 34 
County of Honolulu Board of Water Supply (BWS), and the University of Hawai‘i (UH). The 35 
working group was formed to coordinate the Navy’s development of accurate and reliable 36 
groundwater flow and contaminant fate and transport (CF&T) models, and solicit technical feedback 37 
from stakeholders during the model development process. Each meeting includes a review of the 38 
modeling objectives and responses to previous meeting action items. 39 

GWMWG Meeting #14, March 15, 2019: The following main topics were covered in the March 40 
GWMWG meeting: 41 

 Modeling Objectives, Intent, and Issues & Action Items 42 

 Regulatory Agencies’ Conceptual Site Model (CSM) Technical Comments 43 
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 Current Schedule for October 2019 Groundwater Flow Model 1 

 Conceptual Site Model Update: Hydrogeology Considerations 2 

– Geology 3 

– Synoptic Water Level Study 4 

– Transfer Function-Noise (TFN) Analysis 5 

 Groundwater Flow Model Update: Grids, Layers, and Boundaries 6 

 Groundwater Flow Model Calibration: TFN Analysis  7 

 Sensitivity Analyses: Alternative Models 8 

 Regulatory Agencies’ Looking Forward/Future Considerations 9 

 Status Updates: Navy’s Current/Projected Field Activities 10 

 Summary and Next Steps 11 

AOC Parties and Subject Matter Experts (SMEs) Meetings. The AOC Parties Technical 12 
Working Group (TWG) met six times during this reporting period, on January 17, February 13, 13 
February 21, March 4, March 13, and March 14, 2019. The main topics covered at each meeting are 14 
described below: 15 

 TWG Meeting #11, January 17, 2019 16 

– Status of AOC Parties’ data requests and field work 17 

– Split sampling results 18 

– Synoptic study data review 19 

– TFN analysis 20 

– Modeling update approach and progress 21 

 TWG Meeting #12, February 13, 2019: 22 

– LNAPL transport in vadose zone and evaluation approaches 23 

 TWG Meeting #13, February 21, 2019: 24 

– Evaluation of chemicals of potential concern (COPCs) 25 

– Evaluation of geochemistry 26 

– Evaluation of non-COPCs 27 

– Evaluation of tentatively identified compounds 28 

 TWG Meeting #14, March 4, 2019: 29 

– Navy’s modeling objective and feedback on two-dimensional modeling approach 30 

– Navy’s approach and formulation for potential simplified three-dimensional (3-D) 31 
modeling 32 

– Verification of simplified approach 33 

– Simulation of light non-aqueous-phase liquid (LNAPL) migration in the vadose zone 34 
and water table 35 
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– Key parameters for LNAPL migration evaluations 1 

– Demonstration of simulation approach at Red Hill 2 

– Potential path forward 3 

 TWG Meeting #15 Day 1, March 13, 2019: 4 

– Geology- and water-related issues in the CSM 5 

– Potential soil vapor and groundwater tracer considerations proposed by DOH’s SME 6 

 TWG Meeting #15 Day 2, March 14, 2019: 7 

– Groundwater modeling timeline considerations 8 

– Potential simplified 3-D LNAPL model 9 

– LNAPL CSM 10 

– Alignment discussions 11 

Other meetings held during this reporting period included: 12 

 February 6 City Council Meeting (City and County of Honolulu; Committee on Public 13 
Infrastructure, Technology and Sustainability): 14 

– Navy Red Hill update presentation including evaluation of groundwater chemistry data, 15 
groundwater modeling status, and summary of Regulators’ Top Ten Concerns 16 

– BWS presentation on groundwater flow and the Interim Groundwater Flow Model 17 
Report (DON 2018b, Appendix A). 18 

 February 15 teleconference with Navy and EPA SME: 19 

– EPA SME technical details of the “Random Walk” analysis 20 

– Presence of preferential pathways and the effect on groundwater flow and contaminant 21 
transport 22 

– Likelihood of a preferential pathway from Red Hill to Red Hill Shaft or from Red Hill to 23 
BWS Hālawa Shaft 24 

2.1.1 Technical Progress 25 

Groundwater Sampling. During this reporting period, the Navy performed groundwater sampling 26 
at RHMW2254-01, under both Red Hill Shaft pumps on and off conditions, and in January–February 27 
performed the First Quarter 2019 quarterly groundwater sampling.  28 

Field Activities. The Navy conducted the following field work during this period (see Figure 1 for 29 
well and test boring locations): 30 

 RHMW14. Drilling of RHMW14 at Hālawa Correctional Facility resumed on January 3, 31 
2019: 32 

– Advanced to 45 feet below ground surface (bgs) with a core bucket auger.  33 

– Installed 20-inch steel surface casing and grouted to 45 feet bgs. 34 

– Advanced hollow-stem augers from 45 to 57 feet bgs, decision made to begin coring 35 
operations. 36 
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– Completed HQ coring from 57 to 89 feet bgs, decision made to install 10-inch steel 1 
conductor casing. 2 

– Reamed borehole and installed 10-inch steel conductor casing to 88 feet bgs. 3 

– Completed HQ coring from 89 to 134 feet bgs. 4 

– Reamed borehole and installed 5-inch steel conductor casing to 135 feet bgs. 5 

– Completed PQ coring from 135 to 495 feet bgs (total depth). 6 

– Conducted well development. 7 

– Performed video logging, geophysical and gyroscopic survey. 8 

– Met with DOH SME for RHMW14 core review and preliminary well design on 9 
March 8, 2019. 10 

– Met with DLNR/CWRM and DOH SME to review and finalize well design on 11 
March 18, 2019. 12 

RHMW14 planned future activities: 13 

– Perform additional gyroscopic survey. 14 

– Perform additional well development. 15 

– Install Westbay multi-level well. 16 

 RHMW15. Resumed drilling of RHMW15 on February 11, 2019 by reaming the borehole 17 
and installing 5-inch steel conductor casing to 265 feet bgs. 18 

 RHTB01. Commenced vegetation clearing and construction of a drill pad on February 4, 19 
2019. 20 

– Performed utility survey. 21 

– Constructed drill pad. 22 

– Hand cleared to 5 feet bgs. 23 

– Advanced hollow-stem augers from 5 to 15 feet bgs, decision made to begin coring 24 
operations. 25 

– Completed HQ coring from 15 to 100 feet bgs, decision made to install 10-inch steel 26 
conductor casing. 27 

– Reamed borehole and installed 10-inch steel conductor casing to 100 feet bgs. 28 

– Advanced PQ coring to a total depth of 281 feet bgs. 29 

RHTB01 planned future activities: 30 

– Complete video and geophysical logging gyroscopic surveying. 31 

– Install vibrating wire transducers. 32 

 RHMW12. Commenced vegetation clearing and construction of a drill pad on February 7, 33 
2019: 34 

– Performed utility survey. 35 

– Constructed drill pad. 36 
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Groundwater Modeling. The Navy conducted the following groundwater modeling activities this 1 
reporting period: 2 

 Held weekly groundwater modeling team progress meetings to establish short-term 3 
milestones and resolve technical issues as they arose. 4 

 Revised 3-D geologic block model to incorporate most-current SME team interpretation of 5 
saprolite and Honolulu Series Volcanics: 6 

– Incorporated revisions into the groundwater model grid. 7 

– Performed quality control (QC) and correction of interpolation errors for topographic 8 
and geologic surfaces. 9 

– Identified and corrected data-processing errors that caused mismatches between the 10 
geologic interpretation software (EVS), GIS (ArcGIS), and the groundwater modeling 11 
graphic user interface (GUI) (GMS); the improved QC process now results in identical 12 
geologic representations in all three software packages. 13 

– Conducted manual adjustment of model grid to eliminate stranded model cells. 14 

 Developed alternative geologic block model that represents the DOH saprolite interpretation 15 
and incorporated revisions into groundwater model (alternative) grid. 16 

 Developed calibration targets derived from the TFN analysis. This provides drastically 17 
reduced model run times when calibrating to one “pure” aquifer response to pumping at each 18 
pumping center, as compared to simulating dozens of on/off cycles with confounding effects 19 
from weather and non-coordinated interfering pumping at other locations. 20 

 Developed a process and tools to calibrate directly to drawdowns and head differences 21 
between wells, in addition to absolute elevation heads. This enables focusing the calibration 22 
effort directly on aquifer responses to pumping and gradient magnitudes, with less effort 23 
spent on elevation-survey quality and precision issues. Developing this process and tools 24 
was necessary because the groundwater modeling GUI does not support use of drawdown as 25 
a calibration target. 26 

 By April, the first stage of calibration will be in progress for both the Navy and DOH 27 
saprolite interpretations, which is calibration to a 2017 steady-state set of calibration targets. 28 

Other. Core Laboratories provided the petrophysical core testing final report in December 2018 29 
(with revisions dated January 23, 2019). Evaluation of its results and those of the infiltration study 30 
(report provided by Geolabs, Inc. in November 2018) will be presented in the forthcoming CSM 31 
report Revision 01. 32 

2.1.2 Technical Issues 33 

No other technical issues were identified during this reporting period. 34 

2.2 SUBMITTAL OF MODELING DELIVERABLES 35 

Relevant deliverables submitted during this reporting period include: 36 

 Final Fourth Quarter 2018 - Quarterly Groundwater Monitoring Report (DON 2019) 37 

 Draft First Quarter 2019 - Quarterly Groundwater Monitoring Report 38 
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3. Anticipated Work for Next Reporting Period 1 

Anticipated work for upcoming Reporting Period 08 (April 4–August 3, 2019) includes: 2 

 Download and evaluate data from RHTB01 piezometers. 3 

 Potentially perform additional thermal profiling of select Red Hill monitoring wells. 4 

 Conduct Second Quarter 2019 quarterly groundwater monitoring. 5 

 Revise CSM report. 6 

 Continue groundwater flow modeling  7 

 Present groundwater flow modeling results to the Regulatory Agencies (July). 8 

 Prepare October 2019 Groundwater Flow Model Report. 9 

 Prepare October 2019 Investigation and Remediation of Releases (IRR) Report. 10 

 Potentially perform Random Walk modeling of preferential pathways. 11 

 Potentially perform simplified 3-D LNAPL modeling. 12 

 Update LNAPL holding model. 13 

Anticipated deliverables due during upcoming Reporting Period 08 (April 4–August 3, 2019) 14 
include: 15 

 Final First Quarter 2019 - Quarterly Groundwater Monitoring Report 16 

 Draft and Final Second Quarter 2019 - Quarterly Groundwater Monitoring Report 17 

 CSM Revision 01 18 
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