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1.0 INTRODUCTION 

This digital geophysical mapping (DGM) survey report addendum has been prepared under United States (US) 
Navy contract N6247016D9008, Contract Task Order N4425519F4112, in support of the site inspection (SI) at 
multiple basewide munitions response program (MRP) sites at Naval Base Kitsap Bangor (NBK) in Silverdale, 
Washington (WA).  

This report details work completed as part of definable features of work (DFWs) 1, 5, 6, 8, and 10 in the Final 
Munitions Response Quality Assurance Project Plan (QAPP) for Munitions and Explosives of Concern (MEC 
QAPP) dated June 2021. The geophysical surveys were completed by Tetra Tech, Inc. in accordance with (IAW) 
the MEC QAPP, Tetra Tech’s quality system, and with applicable Standard Operating Procedures (SOPs). This 
report also includes a data usability assessment (DUA) following the steps in MEC QAPP Worksheet #37. 

Tetra Tech completed terrestrial DGM transect surveys at Unexploded Ordnance (UXO) 03 in 2022 and step-out 
sites UXO 03 N, UXO 03 NW, UXO 3 SE, and UXO 3 SW in 2023 and 2024 in support of the SI. This addendum 
report documents the results of the step-out sites.  The DGM surveys were completed using the Geonics, Ltd. 
EM61-MK2 high power sensor (EM61-MK2 HP). The DGM survey objective was to assess the presence of metal 
in the subsurface, which may be associated with munitions associated with the historic military use of the sites. 
The overall SI objective is to assess the absence or presence of MEC/material potentially presenting an explosive 
hazard (MEC/MPPEH) at this site. Historical documents indicate the MRP sites may contain MEC on the surface 
and/or in the subsurface, which poses an unacceptable risk to current and future site receptors.  

 Full coverage surveys and the use of previous geophysical technology (e.g., TEM-8g and ground penetrating 
radar [GPR]) were not included as part of the data collection approach for the UXO 03 step-out sites.  

2.0 SUMMARY OF DEFINABLE FEATURES OF WORK 

The DFWs applicable to this report are summarized in Sections 2.1 through 2.6. These sections address the 
geophysical components of this investigation. Tetra Tech implemented the three phases of control process during 
each relevant DFW. The Tetra Tech quality control (QC) Geophysicist led virtual preparatory and initial 
inspections prior to the start of the work tasks and immediately after the field tasks commenced. Ongoing quality 
inspections were conducted throughout the execution of the DFWs and documented via weekly DGM QC reports 
IAW the MEC QAPP.  Daily DGM field reports and weekly QC reports are in Appendix A and B to this report, 
respectively.   

2.1 MOBILIZATION AND SITE PREPARATION (DFW 1) 
The project objectives for DFW 1 were to mobilize personnel and equipment to the project site in a phased 
manner corresponding to project tasks. The Tetra Tech UXO site management team mobilized to NBK prior to the 
start of geophysical operations to prepare the site (e.g., surface sweeps, vegetation reduction, etc.). These site 
preparation activities are discussed in the SI report addendum, along with relevant munitions findings and site 
observations. 

The Tetra Tech UXO site management team conducted site-specific training for geophysical field personnel upon 
their arrival to the site and prior to the commencement of fieldwork IAW the MEC QAPP and with the accident 
prevention plan/site safety and health plan (APP/SSHP). All geophysical field personnel were confirmed to have 
completed the US Department of Labor Occupational Safety and Health Administration (OSHA) Hazardous Waste 
Operations and Emergency Response (HAZWOPER) 40-hour training course, and current 8-hour refreshers. 
Additionally, geophysical personnel obtained the required base access passes IAW NBK security protocols. 
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One Tetra Tech geophysical team mobilized to NBK a total of five times between October 30, 2023, and February 
12, 2024, in support of the site UXO 03 step-out surveys. All geophysical and geodetic equipment remained on-
site and assembled during the collection periods of October 31, 2023, through November 20, 2023, and January 
21, 2024, through February 23, 2024. Initial DGM equipment receipt inspections, inventory, assembly, and 
function testing were performed on October 31, 2023, and January 21, 2024. SOPs on specific tasks were 
provided to field personnel for review prior to the start of fieldwork. After the team arrived on base at NBK, 
additional training or refreshers were provided by the Tetra Tech Site Geophysicist or their designee. Appendix C 
contains all field SOP checklists completed throughout this effort. All QC SOP checklists and relevant quality 
receiving inspection reports (QRIRs) were submitted as part of the weekly QC reports (Appendix B).  

As part of DFW 1, a Microsoft Access database was created for project data compilation, storage, and 
management. The database includes relevant DGM data tracked throughout the project, including key information 
such as production details, and the running QC summaries. This database was updated regularly throughout the 
project and provided with each data package submittal to the Navy. The final master DGM project database is 
provided as an electronic submittal to this report (Appendix F). 

AES Consultants, Inc. (AES), a Washington Licensed Professional Land Surveyor (PLS) established temporary 
control points at the MRP site UXO 03 IAW DGM SOP 7. Temporary control points were tied to a Continuously 
Operating Reference Station (CORS) network and were reported as Washington North State Plane, North 
American Datum 1983 (NAD83), in units of US Survey Feet. Additional temporary control points were placed by 
AES on September 21, 2023, October 31. 2023, November 16, 2023, and December 8, 2023, to support 
geophysical data collection. The surveyor report is provided in Appendix G.  

Other temporary control points used by Tetra Tech during DGM operations were established throughout the UXO 
03 step-out sites to facilitate accurate positioning of DGM data. The independent survey control was used as the 
starting point for all subsequent temporary controls set by Tetra Tech IAW DGM SOP 7. 

INSTRUMENT VERIFICATION STRIP ESTABLISHMENT (DFW 5) 
The project objectives for DFW 5 were to verify the correct assembly and operation of geophysical systems to be 
used for the detection survey. The instrument assembly and initial Instrument Verification Strip (IVS) surveys at 
the existing IVS 01 location for the EM61-MK2 HP systems are detailed in the IVS Technical Memorandum 
Addendum 03 and 04 (Appendix E). Each DGM system brought to the site for data collection underwent initial 
validation at the IVS IAW DGM SOP 02. 

The IVS Technical Memorandum Addendum 03 and 04 also present the basis for the target picking thresholds 
used for the DGM surveys. The threshold for EM61-MK2 HP surveys remained at 5 millivolts (mV) on Channel 2, 
which is consistent with previous EM61-MK2 HP surveys performed at other MRP sites as part of this SI.  

EM61-MK2 DGM FIELD SURVEYS (DFW 6) 
The project objective of DFW 6 was to conduct DGM surveys using the EM61-MK2 HP at site UXO 03 step-outs. 
The DGM surveys were completed between October 30, 2023, and February 23, 2024, after completion of site 
preparation activities. 

2.1.1 EM61-MK2 Surveys  
Table 1 summarizes the DGM transect survey coverage at UXO 03 step-outs. The EM61-MK2 HP system was 
configured for person portable mode with the sensor attached to the manufacturer's wheels. Positions were 
recorded using a Leica Robotic Total Station (RTS) system. Geophysical and positional data were simultaneously 
streamed to hand-held tablet computers and recorded to a raw data file. Data at all four step-out sites were 
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collected IAW DGM SOP 4. Relevant site features recorded in the field were also incorporated into the project 
Geographic Information System (GIS). 

Table 1. EM61-MK2 HP Data Collection Summary 

Site Planned 
Coverage 

(acres) 

Actual 
Transect 
Coverage 

(acres) 

Transects 
(feet) 

Comments 

UXO 03 
N 

1.80 2.05 30,218 No additional surveying was done in the 
western section in accordance with the 
direction provided to site management. 

UXO 03 
NW 

0.27 0.32 4,875 No additional surveying was done in the 
northern section in accordance with the 
direction provided to site management. 

UXO 03 
SE 

1.19 0.94 13,330 Sections along the western side of the survey 
area were inaccessible due to infrastructure 
and environmental obstructions. 
 

UXO 03 
SW 

0.52 0.49 6,942  

Totals 3.78 3.8 55,365  

 

Transect surveys included a single pass of the EM61-MK2 HP sensor along each cleared transect corridor. 
Deviations in the collected transect line path from planned transect alignments were primarily caused by trees, 
impassable terrain, or due to the presence of other obstructions (e.g. surface debris). Plastic pin flags were 
emplaced by operators along the centerline and endpoints of each transect using a RTS to help maintain 
proposed survey line spacing.  

 

2.1.2 Digital Geophysical Mapping Field Quality Control 
QC measures in the field during the DGM surveys included geodetic function checks for the RTS positioning 
system, DGM sensor function tests, and twice-daily data collection at the IVS IAW the MEC QAPP. The 
positioning system checks included recording measurements at temporary control points with known 
measurements to verify the positioning system was set up properly for use in the field. Sensor function tests 
confirmed the DGM system sensor was functioning as intended. The IVS surveys were completed to verify each 
DGM system was properly detecting the seeds in the IVS and that the positioning system was accurately 
identifying target positions for the IVS seeds. 

Throughout the DGM surveys, the DGM field team uploaded raw data daily to a secure Tetra Tech SharePoint 
site for retrieval by data processing personnel. The Site Geophysicist was responsible for verifying records were 
complete and that supporting information, such as field logs and stand-alone positioning data (e.g., geodetic QC 
test measurements) were provided for evaluation. Field logs were captured using Tetra Forms, the company’s 
electronic data capture tool.  

The daily logbooks were supplied as part of the raw and processed data packages. Field SOP checklists were 
also completed in Tetra Forms and submitted with the logbook entries. These SOP checklists are provided as 
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Appendix C to this report to save the reviewer from having to search through the daily logbook entries to verify the 
completion of the checklists. 

2.1.3 DGM Nonconformances 
The NCR process was not applicable for this phase of work, as there were no QC variances associated with the 
work performed. 

DGM PROCESSING AND QC (DFW 8)  
The project objective for DFW 8 was to process DGM data, select targets from DGM data, and update the project 
GIS and Access database. DGM data were processed, and target picking was performed IAW DGM SOP 5. 
Completed DGM data processing SOP checklists are in Appendix C and QC SOP checklists for dynamic data 
submittals are appended to the weekly DGM QCRs (Appendix B). 

IAW the Final IVS Technical Memorandum Addendum 03 and 04 (Appendix E), targets were selected at or above 
a threshold of 5 mV in Channel 2 for EM61-MK2 HP data. Production and daily static test data were monitored to 
confirm the threshold was sufficiently above local background and noise levels. Target selection lists, processed 
files, and geophysical maps were created for each UXO 3 step-out site.  

Initial target selections along transect paths were auto-selected using a peak-picking algorithm in the UXO Land 
module within Geosoft Oasis Montaj, based on the Channel 2 profile data. After initial target selection, data 
corresponding to the target selected by the above-mentioned picking method were evaluated to confirm the 
validity and positioning of each target. Targets found to be invalid or incorrectly located were removed or 
adjusted. Additionally, peaks that were not selected by the UXO Land module, yet deemed valid, were manually 
selected as targets. All targeted anomalies occurring at or above the targeting threshold were assigned a unique 
identification number corresponding to the MRP survey site and the target location (e.g., UXO 03_t0001). 
Relevant comments regarding derived target locations (i.e., suspected noise, expanded anomaly footprint, 
potential cultural source, etc.) were provided as part of delivered target lists. 

The criteria for selecting and locating targeted anomalies included the following: 

• Maximum amplitude of the response with respect to local background conditions, 5x standard deviation; 
• Decay of peak response across all channels; 
• Lateral extent (width) of the response; and 
• Location of the response with respect to the edge of the survey area, inaccessible areas, land features, or 

cultural features within or adjacent to the survey area. 
In some cases, the density of subsurface metal is so high that the selection of individual targets was not possible. 
These areas identified as Saturated Response Areas (SRAs) are bound by polygons in the processed DGM 
results. Table 4 summarizes the number of targets, SRAs, and total SRA acreage for the EM61-MK2 HP data at 
each step-out site. 

Table 2. Target Totals for EM61-MK2 HP 

Site EM61-MK2 HP Targets Number of SRAs SRAs (acres) 

UXO 03 N 2598 3 0.16 

UXO 03 NW 323 3 0.03 

UXO 03 SW 389 5 0.27 

UXO 03 SE 842 2 0.25 
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2.1.4 DGM Data Deliverables  
Following QC review of the DGM data deliverables, the data processing personnel provided DGM results to the 
Tetra Tech GIS Manager as electronic, georeferenced data layers for inclusion in the master project GIS. This 
process allowed the DGM data to be overlain on existing aerial imagery and to be combined with other project 
data (e.g., surface clearance findings) to provide a comprehensive depiction of the SI data. Working versions of 
these maps served as the basis for regular in-progress reviews with the project team, and to inform decisions on 
next steps throughout the SI. The maps presenting the DGM results are in Appendix D. 

DGM data deliverables were provided on a regular basis to Navy EODTECHDIV for quality assurance (QA) 
inspection. A separate secure folder was created on the project SharePoint site for the Navy to retrieve the 
processed data packages after an internal review by Tetra Tech’s QC Geophysicist. The master Access database 
served as the primary repository for running QC summaries and tracking. Data provided in each QA submittal 
throughout the DGM survey execution included the following: 

• Raw DGM data files and field logs 
• Processed geophysical data files (production, QC tests, and IVS files) 
• Geosoft databases (data and target databases) 
• Relevant QC plots for Measurement Quality Objective (MQO) conformance 
• Target lists in CSV format 
• Polygon files for SRAs 
• Updated version of the master project Access database  

2.1.5 Discussion of DGM Results 
The DGM survey maps in Appendix D present the EM61-MK2 HP response results, discrete target locations, 
locations of encountered MEC and MDAS on the surface, and the delineated SRAs. The target counts and SRA 
acreages are summarized in Table 2. The results at each step-out site demonstrate varying degrees of impact 
from buried metallic objects.  

Because no intrusive investigation of DGM targets is scoped for the SI, there is no information available on the 
vertical extent of the discrete anomaly sources or the nature of these sources. Based on the surface clearance 
findings, where MEC/MPPEH was encountered on the ground surface, there may also be MEC/MPPEH present 
within the subsurface, either as discrete objects or co-mingled with other debris.  Without intrusive investigation of 
targets, the nature of the anomaly sources remains unknown. 

Step-out Site UXO 03 SE (Figure 1) data exhibit the presence of widespread metallic debris across the majority 
of the site.  The eastern border of the DGM data includes an SRA, the footprint of which appears to extend from 
the large, central SRA in the original Site UXO 3 DGM data.  This may indicate additional burn trenches or an 
extension of the original burn trench location across Escolar Road. A large quantity of MEC and material 
documented as safe (MDAS) identified during the surface clearance corresponds to areas of DGM targets 
throughout the step-out. The inaccessible areas identified prior to the SI were confirmed to be unsuitable for the 
EM61-HP system in wheel mode due to steep slopes, ravines, and mounds. 

Step-out Site UXO 03 SW (Figure 2) data exhibit the presence of metallic debris across the site, with a heavier 
concentration of DGM targets and SRAs in the southern half of the step-out.  This corresponds to a higher 
number of recovered MEC and MDAS locations in the southern half of the step-out. The southeastern border of 
the DGM data includes an SRA, the footprint of which appears to extend from a small SRA in the original Site 
UXO 3 DGM data. The inaccessible areas identified prior to the SI were confirmed to be unsuitable for the EM61-
HP system in wheel mode due to mounds, and water saturated areas. 
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Step-out Site UXO 03 NW (Figure 3) data exhibit the presence of metallic debris across the site, with MDAS 
recovered throughout the step-out. Localized dense discrete geophysical target counts were observed, notably along 
the southwestern and northeastern step-out boundary. Two SRAs were delineated from the DGM data; one of which 
appears to extend from the large, central SRA in the original Site UXO 3 DGM data. The inaccessible areas 
identified prior to the SI were confirmed to be unsuitable for the EM61-HP system in wheel mode due to mounds, 
and water saturated areas. 

Step-out Site UXO 03 N (Figure 4) data exhibit the presence of widespread metallic debris across the majority of 
the site.  The southern half of the step-out exhibits a higher concentration of recovered MEC and MDAS, which 
corresponds to areas of higher target densities and SRAs.  

DEMOBILIZATION (DFW 10) 
The DGM project objective of DFW 10 was to demobilize field crews and equipment, and to restore field area to 
pre-survey conditions. Upon completion of fieldwork, pin flags, wooden stakes, and metal nails installed by Tetra 
Tech as temporary control points were removed from survey areas. The temporary control points emplaced by the 
land surveyor at each MRP site location and the IVS 1 seeds were not removed prior to demobilization of 
geophysical personnel. However, the IVS seeds were later removed by the remaining Tetra Tech staff on March 
7, 2024. 

DGM field teams demobilized on February 23, 2023, after the completion of planned field activities. 

DATA USABILITY ASSESSMENT 

The following sections present the data usability assessment (DUA) using the four steps described in MEC QAPP 
Worksheet #37. 

2.2 STEP 1: REVIEW PROJECT OBJECTIVES AND SAMPLING DESIGN 
The problem statement for the SI at NBK Bangor states, “The presence of MPPEH/MEC on the surface or in the 
subsurface would potentially pose an unacceptable explosive hazard to the public, site workers, NBK Bangor 
personnel, and others with access to a site. Potentially incomplete exposure pathways exist for human receptors 
to be exposed to MPPEH/MEC under current and potential future land uses” (MEC QAPP Worksheet #11 June 
2021). Furthermore, the stated objective of the SI is to “assess and verify the absence or presence of MPPEH 
and support the subsequent path forward…” The problem statement and project objectives for the SI remain 
unchanged.  

The DGM survey approach (i.e., sampling design) for this SI also remained unchanged. Access limitations caused 
by terrain, trees, or steep slopes, which may have resulted in deviations from planned survey transect alignments 
or reduced coverage in portions of the site, are not considered sampling design changes as part of this DUA step. 
No Field Change Requests (FCRs) were issued as part of the survey approach for the UXO 3 step-out sites.  

STEP 2: REVIEW DATA VERIFICATION/VALIDATION OUTPUTS AND 
EVALUATE CONFORMANCE TO MEASUREMENT PERFORMANCE 
CRITERIA  

Data verification and validation outputs are evaluated as follows. 

• Review available QC outputs, including daily QC reports and NCRs, with associated Root Cause Analysis 
(RCA)/CAs 
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• Evaluate conformance to measurement performance criteria (MPC) documented on MEC QAPP 
Worksheet #12 

• Evaluate conformance to MQOs documented on MEC QAPP Worksheet #22 

2.2.1 QC Outputs 
Table 3 summarizes relevant verification, validation, and usability outputs applicable to the DGM surveys in MEC 
QAPP Worksheet #35. 

Table 3. Summary of Verification and Validation Outputs 

Output Description Location 
SOP Checklists Field checklists were completed for applicable SOPs. 

QC SOP checklists are included in weekly QC reports. 
Appendix B; Appendix C  

PLS Report Site control monuments were placed at UXO 3 step-out 
sites by a WA-licensed PLS. The PLS Report is 
included in Appendix H. 

Appendix G  

Weekly QC 
Reports 

QC Reports were completed daily to document all 
relevant QC activities. 

Appendix B 

Raw and 
Processed Data 

DGM data 
packages 

Raw and processed data were delivered to the Navy via 
a secure project SharePoint site. 

Electronic Data Deliverables 
Provided During Project 

Execution 

Three Phase of 
Control 

Documentation 

Preparatory, Initial, and Follow-up Inspections were 
performed for DFWs 3 and 5-8. Follow-up Inspections 
are included in weekly geophysical QC reports. 

Appendix B 

Master Project 
Access 

Database 

QC metrics were tracked in the project Access 
Database and included with data deliverables. 
 

Appendix F 

 

2.2.2 Measurement Performance Criteria and Measurement Quality 
Objectives Conformance 
Tables 4 and 5 present the MPC and MQO results that demonstrate the usability of DGM data collected during 
the SI investigation to support the project DQOs described in Worksheet #11. Note that MQOs associated with 
DFW 5 are discussed in the Final IVS Technical Memorandum Addendum 03 and Addendum 04 (Appendix E). 
There were no nonconformances related to the DGM data collected at UXO 3 step-out sites. 
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Table 4. Conformance to Project MPCs 

Measurement  Data Quality Indicator Specification Result 

Accessibility Completeness Access to the site will be 
pre-arranged to ensure 
field personnel have 
authorization to access 
survey areas. Individual 
sites are physically 
accessible to facilitate 
data collection 

Access to the site was coordinated 
between the Tetra Tech UXO site 
management team, DGM field teams, 
and the installation to facilitate access 
to the survey areas.  

Planned 
Survey 
Coverage 
(Transects) 

Representativeness/ 
Completeness 

For individual sites where 
transect approach to data 
collection will be used, 
the spacing will be 
sufficient to delineate the 
lateral extent (i.e. 
footprint) of suspected 
disposal or dunnage 
areas. 

Geophysical surveys were completed 
within the footprint of step-out sites 
having undergone vegetation 
reduction and surface clearance DGM 
transect spacing is sufficient for 
delineation of former disposal areas, 
but for some step-out sites, the 
disposal areas may extend beyond the 
current limits of the site boundary 
based on the locations of SRAs. 
DGM results do support achievement 
of the project objectives in supporting 
the decision-making process for next 
steps at each MRP site  

Detection 
Threshold 
(DGM Surveys) 

Sensitivity HP EM61-MK2 surveys 
will be 5x Root Mean 
Square (RMS) noise 
levels (or standard 
deviation). 

The detection threshold is ≥5x 
standard deviation, as detailed in the 
Final IVS Technical Memorandum 
Addendum 03 and Addendum 04 
(Appendix E) 

Positioning 
Requirements 
(Transects) 

Accuracy Actual transect center 
line positions within ±25 
feet of planned 
alignment. 

All transect center line positions were 
within ±25 feet of planned alignment 
(Appendix D).  

Survey 
Coverage 
(Transects) 

Accuracy / 
Completeness 

100% of planned 
transects are surveyed 

100% of accessible transect areas 
were collected and positional data 
was recorded (Appendix D). 
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Table 5. Conformance to Project MQOs 

Measurement Quality 
Objective 

MQO# Acceptance Criteria Results 

Geodetic function 
check 

1-6 Measured coordinates at known 
location is within ±4 in of ground truth  

Average = 0.72 in (Appendix F) 
Max = 2.64 in (Appendix F) 

Ongoing Instrument 
Function Test (EM61-
MK2 HP) 

3-4 Response (mean static spike minus 
mean static background within 20% of 
predicted response for all channels) 

Average: 1.675% (Appendix F) 
Max: 6.6% (Appendix F) 

Ongoing dynamic 
positioning precision 
(IVS)  

3-7 Derived positions of IVS targets ±10 in 
of the running average positions  

Average: 3.03 in (Appendix F) 
Max: 9.06 in (Appendix F) 

In-line measurement 
spacing 

3-8 98% ≤0.75ft between successive 
measurements; 100% ≤ 3.3-feet gaps 
are filled or adequately explained 
(e.g., unsafe terrain or obstructions) 

Pass; 98% of along line 
spacing was achieved at ≤0.75 
ft for the EM61-MK2 HP 
systems. 100% of gaps ≤3.3 ft 
were filled (Appendix F). 

Transect Coverage 3-9 Sensor swath center line within 25ft of 
planned transect alignment. Missing 
transects or deviations outside 
tolerance are explained (e.g., unsafe 
terrain obstructions) 

Pass; transect coverage for 
EM61-MK2 HP systems was 
achieved and 100% of sensor 
line paths ≤ 25ft from planned 
transect alignment. Gaps were 
explained and documented due 
to unsafe terrain, obstructions, 
etc. (Appendix D) 

Battery Voltage (EM61-
MK2 HP) 

3-14 Battery Voltage must be ≥ 11 volts (V) Pass; battery voltage was 
above 11V, battery was 
changed if voltage fell below 
11V (Appendix B) 
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STEP 3 – DOCUMENT DATA USABILITY, UPDATE THE CSM, AND DRAW 
CONCLUSIONS 

This section reviews the data usability inputs using the following steps: 

• Evaluate data completeness.
• Summarize the impacts of non-conformances on data usability.
• Summarize updates to current CSM
• Summarize data usability conclusions

2.2.3 Data Completeness and Impacts on Data Usability 
The verification and validation outputs included in this DUA confirm the data quality and quantity are sufficient to 
support the overall project objectives of the SI.   

Update to Conceptual Site Models 
Updates to the conceptual site model (CSM) for site UXO 3 are based on the DGM survey results and are limited 
to site-specific conditions relevant to impacts to data collection. Delineated SRAs in each of the UXO 3 step-out sites 
indicate high response areas in the DGM data extending beyond the original UXO 3 site boundary. The data indicate 
SRAs may continue to extend beyond the boundaries of step-out sites UXO 3 N, UXO 3 NW and UXO 3 SW.  

Additional updates to the overall CSM for the UXO 3 site in this SI are addressed in the SI report Addendum. 

Conclusions 
The DGM data collected as part this SI can be used as intended to achieve the project objectives. Updates to the 
technical approach were considered in cooperation with the project team, and do not adversely impact data 
usability. The data provided by the geophysical surveys are sufficient to inform decisions regarding the potential 
absence or presence of munitions-related items at the MRP sites, but without intrusive resolution of anomalies, 
the nature of the anomalies is unknown.  

STEP 4 – DOCUMENT LESSONS LEARNED AND MAKE 
RECOMMENDATIONS 

Lessons learned from the DGM include the following: 

• Before mobilization, seasonal weather conditions should be evaluated to proactively waterproof
equipment to avoid damage or replacement of parts and delays in data collection.

• Incorporate additional scripting into the data processing routine to help identify possible noise detections
to expedite the target selection process.

• Prior to a mobilization event, ensure there are multiple personnel with a valid base access pass.  This
ensures no unexpected schedule delays if someone allocated to the project can no longer fill that role.



Naval Base Kitsap Bangor, WA Final Geophysical Mapping Survey Report, Site UXO 3 

Site Inspection at Multiple MRP Sites 
NBK-179-8015-DOC-012 N6247016D9008 

APPENDIX A – DAILY REPORTS 



This Page Intentionally Left Blank 



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.10.30 21:04:46 -05'00'

A-1



A-2



A-3



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.10.31 21:05:05 -05'00'

A-4



A-5



A-6



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.02 07:35:48 -05'00'

A-7



A-8



A-9



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.03 07:40:36 -05'00'

A-10



A-11



A-12



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.05 18:21:54 -06'00'

A-13



A-14



A-15



A-16



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.07 09:16:57 -06'00'

A-17



A-18



A-19



A-20



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.08 07:55:41 -06'00'

A-21



A-22



A-23



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.09 09:39:49 -06'00'

A-24



A-25



A-26



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.10 13:42:21 -06'00'

A-27



A-28



A-29



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.13 09:04:48 -06'00'

A-30



A-31



A-32



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.14 12:10:47 -06'00'

A-33



A-34



A-35



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.15 10:00:36 -06'00'

A-36



A-37



A-38



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.16 10:04:33 -06'00'

A-39



A-40



A-41



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.17 11:58:18 -06'00'

A-42



A-43



A-44



A-45



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.20 10:06:18 -06'00'

A-46



A-47



A-48



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2023.11.21 08:12:50 -06'00'

A-49



A-50



A-51



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.01.24 08:33:30 -06'00'

A-52



A-53



A-54



A-55



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.01.24 08:53:06 -06'00'

A-56



A-57



A-58



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.01.24 09:10:30 -06'00'

A-59



A-60



A-61



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.01.25 09:40:36 -06'00'

A-62



A-63



A-64



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.01.31 07:19:40 -06'00'

A-65



A-66



A-67



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.01.31 07:25:47 -06'00'

A-68



A-69



A-70



A-71



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.13 09:27:28 -06'00'

A-72



A-73



A-74



A-75



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.14 09:27:23 -06'00'

A-76



A-77



A-78



A-79



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.16 13:23:33 -06'00'

A-80



A-81



A-82



A-83



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.16 13:34:05 -06'00'

A-84



A-85



A-86



A-87



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.16 15:00:12 -06'00'

A-88



A-89



A-90



A-91



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.20 09:29:58 -06'00'

A-92



A-93



A-94



A-95



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.21 09:06:33 -06'00'

A-96



A-97



A-98



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.22 08:59:39 -06'00'

A-99



A-100



A-101



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.26 10:15:17 -06'00'

A-102



A-103



A-104



Brett Yarborough Digitally signed by Brett Yarborough 
Date: 2024.02.26 10:21:18 -06'00'

A-105



A-106



A-107



This Page Intentionally Left Blank 



Naval Base Kitsap Bangor, WA Final Geophysical Mapping Survey Report, Site UXO 3 

Site Inspection at Multiple MRP Sites 
NBK-179-8015-DOC-012 N6247016D9008 

APPENDIX B – WEEKLY QC REPORTS 



This Page Intentionally Left Blank 



Weekly Quality Control Report

Page 1 of 3 QP-01 Rev. 3, Rev Date 04/12/2022
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Tetra Tech Proprietary Information

 WQCR INFORMATION 

From: 10/30/2023 To: 11/03/2023 Report #: 034

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW5; DFW6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys; 
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): RTS Positioning systems and EM61-HP system were received and inspected as part of submitted 
QRIRs. All geodetic and geophysical systems were assembled and tested IAW DGM SOPs 04 and 07. QC checklists 
associated with EM61-HP Assembly and Instrument Verification are attached to this report. IVS Technical Memorandum 
Addendum 03 preparation in progress. 

DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-03 step-outs. QC checklists associated with Civil Survey are attached to this report. 

DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing. Technical reporting is ongoing.  

Tests Performed and Results:

- Verified RTS Positioning System Assembly IAW MQO # 1-4 (Passed - Geo1 Logbooks).
- Verified Initial Geodetic Function Check for RTS IAW MQO # 1-5 (Passed - Access DB).
- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB).
- Verified EM61-HP Assembly IAW MQO # 3-1 (Passed - Geo1 Logbooks).
- Verified Initial Sensor Function Test for G6 EM61-HP sensor IAW MQO # 3-2 (Passed)
- Verified Ongoing Sensor Function Tests for G6 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB)
- Verified Initial IVS Dynamic Positioning Precision for G6 EM61-HP sensor IAW MQO # 3-6 (Passed - Access DB).
- Verified Ongoing IVS Dynamic Positioning Precision for G6 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB).
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB).
- Verified Battery Voltage for G6 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks)
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Nov 3, 2023
Contract #: N6247016D9008

Materials and Equipment Received and Results of Inspection:

- All geophysical equipment and materials received and inspected by Tetra Tech Field Personnel. Refer to completed QRIRs on 
10/31/2023 and 11/01/2023 for equipment specifics.

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

- Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 11/01/2023 with project team. Refer to project files for approved meeting minutes. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Nov 3, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.11.15 14:22:29 -05'00'

B-3



B-4



B-5



B-6



B-7



B-8



B-9



B-10



B-11



B-12



B-13



B-14



B-15



B-16



B-17



B-18
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 WQCR INFORMATION    

From: 11/04/2023 To: 11/10/2023 Report #: 035

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW5; DFW6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys; 
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): IVS Technical Memorandum Addendum 03 and Initial IVS Data Package deliverable submitted on 
11/10/2023. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-03 step-outs. QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 11/10/23 includes G6 EM61-HP 
QC data from week 11/01/23 - 11/03/23.  

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB). 
- Verified Ongoing Sensor Function Tests for G6 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB) 
- Verified Ongoing IVS Dynamic Positioning Precision for G6 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G6 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks) 

Materials and Equipment Received and Results of Inspection:

N/A
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Nov 10, 2023
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

- Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 11/08/2023 with project team. Refer to project files for approved meeting minutes. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Nov 10, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.11.15 14:36:51 -05'00'
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 WQCR INFORMATION    

From: 11/11/2023 To: 11/24/2023 Report #: 036

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW6; DFW 8 Activity/Task #:
DGM Field Surveys; 
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-03 step-outs. QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing.   

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB). 
- Verified Ongoing Sensor Function Tests for G6 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB) 
- Verified Ongoing IVS Dynamic Positioning Precision for G6 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G6 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks) 

Materials and Equipment Received and Results of Inspection:

N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Nov 24, 2023
Contract #: N6247016D9008

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

- Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.  All geophysical personnel and 
equipment demobilized from site on 11/20/2023. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 11/15/2023 with project team. Refer to project files for approved meeting minutes. 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Nov 24, 2023
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.11.28 18:53:32 -05'00'
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 WQCR INFORMATION 

From: 11/25/2023 To: 12/08/2023 Report #: 037

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 8 Activity/Task #: DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing.   QA data package delivered for week end 12/01/23 includes EM61-HP QC 
data from weeks 11/06/23 - 11/10/23 and 11/13/23 - 11/17/23.  

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB).
- Verified Ongoing Sensor Function Tests for G6 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB)
- Verified Ongoing IVS Dynamic Positioning Precision for G6 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB).
- Verified In-line measurement spacing for IVS, UXO-3N and UXO-3W datasets IAW MQO # 3-8 (Passed - Access DB).
- Verified transect coverage for UXO-3W and UXO-3N datasets IAW MQO # 3-9 (Passed - Geosoft line paths).
- Verified Battery Voltage for G6 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks)

Materials and Equipment Received and Results of Inspection:

N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.
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Date: Dec 8, 2023
Contract #: N6247016D9008

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - N/A: All geophysical personnel and equipment are no longer on-site. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 12/04/2023 with project team. Refer to project files for approved meeting minutes. 
- QA concurrence on Draft IVS Technical Memorandum Addendum 03 received on 12/04/23 and finalized on 12/07/23. 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Dec 8, 2023
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.12.11 14:45:44 -05'00'
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 WQCR INFORMATION    

From: 12/09/2023 To: 12/15/2023 Report #: 038

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 8 Activity/Task #: DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #8 (DGM Data Processing and QC): QA data package delivered for week end 12/15/23 includes UXO-3W and UXO-3N 
transect data. QC checklists associated with UXO-3 data deliverables are attached to this report.  Final geophysical maps will 
be incorporated into GIS as part of the Data Usability Report.

Tests Performed and Results:

N/A

Materials and Equipment Received and Results of Inspection:

N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.
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Date: Dec 15, 2023
Contract #: N6247016D9008

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - N/A: All geophysical personnel and equipment are no longer on-site. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

None. 
 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Dec 15, 2023
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.12.19 08:19:41 -05'00'
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 WQCR INFORMATION    

From: 01/19/2024 To: 01/26/2024 Report #: 039

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): DFW5; DFW6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys; 
DGM Data Processing 
and QC

Initial Inspection (DFW): DFW5; DFW6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys; 
DGM Data Processing 
and QC

Follow-Up Inspection (DFW): None Activity/Task #: N/A

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): RTS Positioning systems and EM61-HP system were received and inspected as part of submitted 
QRIR. All geodetic and geophysical systems were assembled and tested IAW DGM SOPs 04 and 07. QC checklists associated 
with EM61-HP Assembly and Instrument Verification are attached to this report. IVS Technical Memorandum Addendum 04 
preparation in progress. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-03 SW step-outs. QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): Initial IVS EM61-HP data processed IAW DGM SOP 06. Data processing, QC and 
technical reporting for IVS and production data are ongoing.  

Tests Performed and Results:

- Verified RTS Positioning System Assembly IAW MQO # 1-4 (Passed - Geo1 Logbooks). 
- Verified Initial Geodetic Function Check for RTS IAW MQO # 1-5 (Passed - Access DB). 
- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB). 
- Verified EM61-HP Assembly IAW MQO # 3-1 (Passed - Geo1 Logbooks). 
- Verified Initial Sensor Function Test for G7 EM61-HP sensor IAW MQO # 3-2 (Passed - Access DB) 
- Verified Initial IVS Dynamic Positioning Precision for G7 EM61-HP sensor IAW MQO # 3-6 (Passed - Access DB). 
- Verified In-line measurement spacing for Initial IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G7 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks)
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Jan 26, 2024
Contract #: N6247016D9008

Materials and Equipment Received and Results of Inspection:

- All geophysical equipment and materials received and inspected by Tetra Tech Field Personnel. Refer to completed QRIR-12 
on 01/20/2024 for equipment specifics.

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - No geophysical personnel or equipment were on-site 11/20/2023 - 01/19/2024. 
 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 01/10/2024 with project team. Refer to project files for approved meeting minutes. 
- QA Approval of Weekly Geo QC Report_WE121523 on 12/26/2023 
- QA Approval of Weekly Geo QC Report_WE120123_WE120823 on 01/02/2024 
- QA acceptance of all geophysical data for site UXO-03N and UXO-03W step outs was documented in 01/10/2024 weekly 
meeting minutes. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Jan 26, 2024
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2024.02.02 09:44:43 -05'00'
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Contract Name: Naval Base Kitsap Bangor   

Contract #: N6247016D9008 Date: 01/19/2024

Task Order #: N4425519F4112 Reference: QAPP, SOPs

DFW/Activity #: DFW#5 - IVS Establishment; DFW #6 - DGM Field Surveys; DFW #8 - DClient Notified Yes No N/A

 I. Personnel Present:

# Name Position Company/Government Agency

1 Jessie Powers QC Geo Tetra Tech

2 Matthew Barner Project Geo Tetra Tech

3 Mitch Baron PM Tetra Tech

4 Brett Yarborough Data Processor Tetra Tech

5 Anthony Aguirre UXOQCS Tetra Tech

6 Melissa King QA Geo USN 

7 Simon Jobman Data Manager Tetra Tech

8 Zachary Weston Site Geophysicist Tetra Tech

9 Daniel Pigeon Field Geophysicist Tetra Tech
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jan 19, 2024
Contract #: N6247016D9008

 II. Deliverables or Submittals
 1.a.  Review Deliverable/Submittal Register (if used).  Have all applicable deliverables/submittals been approved?

Yes No

 1.b. Are the work plan and SOPs available on site?

Yes No

 If No, what items have not been submitted and why?

 a.

 b.

 c.
 2.  Are all resources (personnel, materials and equipment) on hand to perform the work?

Yes No

 If No, what items are missing?

 a.

 b.

 c.
 3.  Check approved resources against delivered resources.  (This should be done as they arrive.)
Comments:

All delivered resources will be documented on QRIR 12; Daniel will be badged Monday AM (01/22/2024); Site Control/Transect 
Data will be posted for field team

 III. Equipment Checkouts
 1.  Has all equipment in function checked?

Yes No N/A

 1.  Have all coordinates systems been verified against the plans?

Yes No N/A

 1.  Are coordinates systems / measurements / units of measure consistent with the plans?

Yes No N/A

 If No, what action is taken?
Comments:

RTS and EM61-HP systems will be assembled and tested once personnel are on-site; coordinate system will be verified when 
loaded to the RTS

 IV. Material Storage
 1.  Are materials stored properly?

Yes No N/A

 If No, what action is taken?
Comments:
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jan 19, 2024
Contract #: N6247016D9008

 V. Specifications/Reference
 1.  Review each paragraph of Specification/Reference

* Assemble and test all positioning system (RTS) and DGM sensor (EM61-MK2 HP)  
* Collect an Initial IVS with the EM61 and RTS system; perform any necessary operator certifications.  
* Collect ongoing IVS and Instrument Function Tests for the EM61 and RTS being used in production mapping 
* Collect transect surveys for sites with planned geophysical coverage 
 
* Retrieve and verify all raw data packages from the field 
* Process data and communicate with field team on need for infill surveys or additional documentation 
* Review QC test results and perform ongoing data review and interpretation 
* Target processed DGM survey data 
* Upload processed data packages for QC Geo review 

 2.  Discuss procedure for accomplishing the work.
Field Geophysicists will assemble and test all geophysical and positional equipment IAW DGM SOPs 04 and 07. An initial IVS 
survey will be collected IAW DGM SOP 02 prior to production data collection.  Following validation, data will be collected using 
the EM61-MK2 HP IAW DGM SOP 05.  
 
Data processors will retrieve raw data from the SP site and verify any relevant details impacting data processing with daily 
logbook entries.  QC and production data will be processed IAW DGM SOP 06 and verified against MQOs in WS#22 Table 
22-3.  Any datasets requiring gap-fill will be issued to the field for collection.  All complete datasets will be targeted IAW the site-
specific picking threshold.  All processed data will be uploaded to the SP site for QC Geo review prior to weekly QA data 
submittal.

 3.  Clarify any differences.

This inspection does not cover IVS Installation or GPR survey data processing

 VI. Preliminary Work and Permits
 1. Ensure preliminary work is correct and permits or licenses are on file. 

Yes No N/A

 If No, what action is taken?

 2. Are utility markouts established?

Yes No N/A

B-58



Page 4 of 5

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jan 19, 2024
Contract #: N6247016D9008

 VII. Testing (material or equipment, prior to use or operation)
 1.  Identify test to be performed, frequency, and by whom.

 - Initial Geodetic Check Shot - once following assembly - Field Geo 
 - Ongoing Geodetic Check Shot - each time system is moved (RTS) - Field Geo 
 - Initial Instrument Function Test - once following assembly - Field Geo 
 - Ongoing Instrument Function Test - AM/PM and battery change (EM61) - Field Geo 
 - Initial IVS - once during initial sensor validation - Field Geo 
 - Ongoing IVS - AM/PM for each day sensor is used for production collection - Field Geo 
 
 - Initial Geodetic Check Shot - once following assembly - Data Processor/Database Manager 
 - Ongoing Geodetic Check Shot - every day systems are used - Data Processor/Database Manager 
 - Initial Instrument Function Test - once following assembly - Data Processor 
 - Ongoing Instrument Function Test - every day systems are used - Data Processor 
 - Initial IVS positioning accuracy - once during initial sensor validation - Data Processor 
 - Ongoing IVS positioning precision- every day systems are used for production data - Data Processor 
 - In-line measurement spacing - every completed dataset - Data Processor 
 - Transect coverage - every completed transect - Data Processor  
 - Valid Position Data - every RTS dataset - Data Processor 

 2.  Where required?
 - Initial Geodetic Check Shot - At an established control point 
 - Ongoing Geodetic Check Shot - At an established control point 
 - Initial Instrument Function Test - In the field 
 - Ongoing Instrument Function Test - In the field 
 - Initial IVS - Established IVS location 
 - Ongoing IVS - Established IVS location 
 
 - Initial Geodetic Check Shot - Running QC summary/Access Database 
 - Ongoing Geodetic Check Shot - Running QC summary/Access Database 
 - Initial Instrument Function Test - Running QC summary/Access Database 
 - Ongoing Instrument Function Test - Running QC summary/Access Database 
 - Initial IVS positioning accuracy - Running QC summary/Access Database 
 - Ongoing IVS positioning precision- Running QC summary/Access Database 
 - In-line measurement spacing - Running QC summary/Access Database 
 - Transect coverage - Running QC summary/Access Database 
 - Valid Position Data - Geosoft Database 

 3.  Review testing plan.  If there is offsite testing required, identify it below.

N/A

 4. Has test facility been approved?

N/A

 VIII. Training

 1. Was site-specific  training conducted and documented? Yes No

 2. Was an AGC demonstration of capability (DOC) performed? Yes No N/A

 3. Was the DOC documented and filed in the project records? Yes No N/A
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jan 19, 2024
Contract #: N6247016D9008

 IX. Safety

1. Review applicable portion of the Task Order Site Health and Safety Plan.

 2. Activity hazard analysis updated and approved? Yes No

 3. APP signature page and AHAs signed? Yes No

 4. Emergency contact personnel identified and contact list posted? Yes No

 5. Emergency contact list current? Yes No

 6. Emergency action drill conducted and documented? Yes No

 7. Do all personal performing this DFW have current medical clearance and 
certifications (e.g., EOD/UXO, HAZWOPER, 8hr Refresher, OSHA Supervisor)? Yes No

 X. Attach any DFW-specific checklist to the report, if used.

Comments:

 XI. Summary of Action Items or Punch List:

Action Items:

* Perform DGM/RTS certifications for Daniel Pigeon and post to Project SP site/MMRP SP site 
* Complete QRIR-12 
* Complete initial testing for EM61-HP and RTS 
* Perform on-site training and review of APP/AHAs for Daniel Pigeon 
* Post transect endpoints for incorporation into TetraForms 
* Confirm receipt of personnel certs for Daniel Pigeon

 XII. Risks

 1. Have risks (Safety, Scope, Schedule, Budget, Level of Quality) been 
reviewed and updated based on current site conditions for this DFW?

Yes No

 XIII. Client comments during meeting:

Comments:

Date: 01/19/2024 Date: 01/19/2024

Site Superintendent or Equivalent Project Quality Manager

Matthew Barner
Digitally signed by Matthew 
Barner 
Date: 2024.01.19 16:41:35 -05'00'

Jessie Powers Digitally signed by Jessie Powers 
Date: 2024.02.02 09:52:35 -05'00'
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Contract Name: Naval Base Kitsap Bangor   

Contract #: N6247016D9008 Date: 01/29/2024

Task Order #: N4425519F4112 Reference: QAPP, SOPs

DFW/Activity #: DFW#5 - IVS Establishment; DFW #6 - DGM Field Surveys; DFW #8 - DClient Notified NoYes N/A

 Part I. Personnel Present:

# Name Position Company/Government Agency

1 Jessie Powers QC Geo Tetra Tech

2 Eugene Mikell QCM Tetra Tech

3 Brett Yarborough Data Processor Tetra Tech

4 Anthony Aguirre UXOQCS Tetra Tech

5 Simon Jobman Database Manager Tetra Tech

6 Melissa King QA Geo USN

7 Zachary Weston Site Geophysicist Tetra Tech

 Part II. Preparatory punch list/deficiencies are resolved/corrected?

Yes No N/A (No punch list/deficiencies were identified)

 Part III. Summarize compliance with procedures (be specific) identified at preparatory inspection.  
 Coordinate plans, specifications, and submittals.
Comments:

All geodetic and geophysical sensors were assembled, tested and inspected IAW DGM SOPs 04 and 07.  The Initial IVS 
surveys were collected with the EM61-HP coupled with RTS on 01/22/2024 IAW DGM SOP 02.  Transect data were collected in 
UXO-03 IAW DGM SOP 05 starting on 01/23/2024.

 Part IV. Preliminary Work.  Ensure preliminary work is complete and correct.  If not, describe the action(s) taken.  
 Attach DFW-specific checklist to this report, if used.
Actions:

All necessary control points have been emplaced by PLS in support of geophysical survey operations.  All vegetation reduction 
and surface clearance operations have been completed in UXO-03 where DGM transects are scoped. 
 
TetraForms checklists completed for EM61 Assembly; Checklists for Civil Survey,IVS Instrument Verification and Dynamic 
Detection Survey will be completed.
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Date: Jan 29, 2024
Contract #: N6247016D9008

 Part V. Establish Levels of Workmanship

Provide performance criteria for DFW from Plans or SOP.
MQO #1-4 - Assemble Positioning Systems (RTS):  System was assembled as specified in manual and DGM SOP 07 each time the system 
was setup for use. 
MQO #1-5 - Initial Geodetic Function Checks (RTS):  Measured check-shots at known control point established by the PLS were within 4 
inches of ground truth following RTS assembly. 
MQO #1-6 - Ongoing Geodetic Function Checks (RTS):  Measured check-shots at known control points were within 4 inches of ground 
truth each time the systems were moved to a new location. 
MQO #3-1- Assemble system (EM61-HP):  Systems were assembled as specified in manuals and DGM SOP 04. 
MQO #3-2 - Initial Instrument Function Test (EM61-HP):  Initial static test item responses verified to be within 20% of predicted responses 
based on existing scaled ISO40 response curves 
MQO #3-4 - Ongoing Instrument Function Test (EM61-HP): Static test item responses  were within 20% of established initial responses 
MQO # 3-6 - Initial dynamic positioning accuracy (EM61-HP):  Derived positions of IVS targets were within 10" of ground truth locations 
MQO # 3-7 - Ongoing survey positioning precision (EM61-HP):  Derived positions of IVS targets were within 10" of running average 
locations 
MQO # 3-14 - Battery Voltage (EM61-HP):  Battery changed before voltage < 11.85V 

 Part VI. Resolve any differences

Comments:

MQO # 3-8 - In-line measurement spacing (Ongoing IVS/Production data):  Ongoing IVS results and production data have not 
been verified by data processors. 
MQO # 3-9 - Transect Coverage (EM61-HP):  Production data have not yet been verified by data processors. 
MQO # 3-15 - Valid Position Data (Ongoing IVS/Production data): Production data have not yet been verified by data 
processors. 

 Part VII. Check Safety

Review job conditions using Site Health and Safety Plan and activity hazard analysis. 
Comments:
None.

Date: 01/29/2024

Project Quality Manager

Jessie Powers Digitally signed by Jessie Powers 
Date: 2024.01.29 13:20:58 -05'00'
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 WQCR INFORMATION    

From: 01/27/2024 To: 02/02/2024 Report #: 040

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW5; DFW6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys; 
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): IVS Technical Memorandum Addendum 04 preparation in progress. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-03 SW step-outs. QC checklist associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): Production and IVS EM61-HP data processed IAW DGM SOP 06. Data processing, 
QC and technical reporting for IVS and production data are ongoing. QC Review of Draft DGM Survey Report Addendum 01 for 
sites UXO 08, UXO 10, UXO 15 and UXO 16. 

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB). 
- Verified Ongoing Sensor Function Test for G7 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB) 
- Verified Ongoing IVS Dynamic Positioning Precision for G7 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G7 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks). 

Materials and Equipment Received and Results of Inspection:

- N/A
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Feb 2, 2024
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

- Geophysical personnel demobilized from site 01/30/2024
- Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 01/31/2024 with project team. Refer to project files for approved meeting minutes.
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Feb 2, 2024
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2024.02.07 11:13:25 -05'00'
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Weekly Quality Control Report
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 WQCR INFORMATION    

From: 02/03/2024 To: 02/16/2024 Report #: 041

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW5; DFW6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys; 
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): Draft IVS Technical Memorandum Addendum 04 and Initial G7 IVS data package submitted for 
QA review on 02/16/2024. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-03 SE step-outs. QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): Production and IVS EM61-HP data processed IAW DGM SOP 06. Data processing, 
QC and technical reporting for IVS and production data are ongoing. QA data package delivered for week end 02/16/24 
includes EM61-HP QC data from 01/22/24 - 01/25/24 and 01/29/2024.  

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB). 
- Verified Ongoing Sensor Function Test for G7 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB) 
- Verified Ongoing IVS Dynamic Positioning Precision for G7 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G7 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks). 

Materials and Equipment Received and Results of Inspection:

- N/A
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Feb 16, 2024
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - No geophysical personnel on-site 01/31/2024 - 02/11/2024 (geophysical equipment remained on site from previous work). 
 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 02/07/2024 with project team. Refer to project files for approved meeting minutes. 
- QA Approval of Weekly Geo QC Report_WE012624 and Weekly Geo QC Report_WE020224 on 02/10/2024. 
- Submittal of Draft DGM Survey Report Addendum 01 for sites UXO 08, UXO 10, UXO 15 and UXO 16 on 02/15/2024. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Feb 16, 2024
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2024.02.21 16:47:00 -05'00'
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 WQCR INFORMATION    

From: 02/17/2024 To: 03/01/2024 Report #: 042

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW6; DFW 8 Activity/Task #:
DGM Field Surveys; 
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-03 SE step-outs. QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): Production and IVS EM61-HP data processed IAW DGM SOP 06. Data processing, 
QC and technical reporting for IVS and production data are ongoing.  

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-6 (Passed - Access DB). 
- Verified Ongoing Sensor Function Test for G7 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB) 
- Verified Ongoing IVS Dynamic Positioning Precision for G7 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G7 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks). 

Materials and Equipment Received and Results of Inspection:

- N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Mar 1, 2024
Contract #: N6247016D9008

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - No geophysical personnel on-site 02/12/2024 - 02/18/2024 (geophysical equipment remained on site from previous work). 
 - All geophysical personnel and equipment demobilized from site on 02/23/2024. 
 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- QA Approval of IVS Memorandum Addendum 04 and Weekly QC Data for WE_240126, WE_240202 on 02/23/2024. 
 
 
 
 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Mar 1, 2024
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2024.03.04 17:16:43 -05'00'
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Weekly Quality Control Report
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 WQCR INFORMATION    

From: 03/02/2024 To: 03/29/2024 Report #: 043

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 8 Activity/Task #: DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

 
DFW #8 (DGM Data Processing and QC): Production and EM61-HP data processed IAW DGM SOP 06. Data processing and 
QC for IVS and UXO3 production data are complete. QC checklists associated with UXO3-SE and UXO3-SW data deliverables 
are attached to this report. Final geophysical maps will be incorporated into GIS as part of the Data Usability Report.  

Tests Performed and Results:

- Verified In-line measurement spacing for UXO3-SE and UXO3-SW datasets IAW MQO # 3-8 (Passed - Access DB). 
- Verified Transect Coverage for UXO3-SE and UXO3-SW datasets IAW MQO # 3-9 (Passed - Geosoft Linepaths). 

Materials and Equipment Received and Results of Inspection:

- N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Mar 29, 2024
Contract #: N6247016D9008

Field Change Requests Initiated or Status:

 - None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - No geophysical personnel or equipment on-site . 
 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

 - None. 
 
 
 
 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Mar 29, 2024
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2024.03.29 10:15:52 -04'00'
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I -n: I TETRA TECH 

QC Geo Contract No. N62470-16-D-9008 Naval Base Kitsap Bangor 

I QC Checklist for Dynamic Data Submittal I 

Record: 29 

Project Naval Base Kitsap Bangor 

QC Geophysicist Jessie Powers 

Survey Units included in Data Deliverable T1N, T2N, T3N, T4N, TSN, T6N, T?N, TBN, T9N 

Survey Units Reviewed by QC T1N, T2N, T3N, T4N, TSN, T6N, T?N, TBN, T9N 

Data Collection Start Date 2024-01-22 

Data Collection End Date 2024-01-30 

Operators Zach Weston, Jason Null 

Data Processors Brett Yarborough, Jen Kostera 

Detection Sensor EM61-HP 

Item 1: Yes 

Is there documentation to confirm that all 

applicable personnel (operators and data 

processors) have a current DOC or are 

designated as SMEs for the equipment used 

during dynamic data collection saved to the 

project files or MMRP SharePoint? 

Item 1 Comments J.Nu/1 and Z. Weston have valid operator certification forms posted to the Project SP Site. 

Item 2: Yes 

Have all operators completed a Fleld Checklist 

for Dynamic Detection Surveys? 

Item 2 Comments Yes - the initial dynamic detection checklist for the G7 system used for UXO3-SW was submitted and 

posted to the project SP site on 240123 

Item 3: Yes 

Were all required Data Processing Checklists 

completed? 

Item 3 Comments The data processing checklist submitted for UXO3-SW transects was posted to the project SP site on 

240329 

Item 4: Yes 

Were all required flies Included In the 

deliverable folders? 

Item 4 Comments 
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ACRONYMS/ABBREVIATIONS 

Acronyms/Abbreviations Definition 
DGM Digital Geophysical Mapping 

HP High Power 

ISO Industry Standard Object 

IVS Instrument Verification Strip 

MEC Munitions and Explosives of Concern 

MRP Munitions Response Program 

MQO Measurement Quality Objective 

mV Millivolt 

NAD83 North American Datum 1983 

QA Quality Assurance 

QAPP Quality Assurance Project Plan 

QC Quality Control 

QRIR Quality Receiving Inspection Reports 

RTS Robotic Total Station 

SI Site Inspection 

SOP Standard Operating Procedure 

V volt 
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1.0 INTRODUCTION 

This addendum presents the results of digital geophysical mapping (DGM) system validation at the Instrument 
Verification Strip (IVS) established at Naval Base Kitsap Bangor in support of a Site Inspection (SI) of multiple 
installation munitions response program (MRP) sites.  This document is submitted as Addendum No. 03 to the Final 
Instrument Verification Strip Technical Memorandum, Site Inspection, Naval Base Kitsap Bangor, WA, dated 
September 14, 2022 (hereafter referred to as the “final IVS technical memorandum”). 

The subject of this addendum is the validation of person-portable Geonics, Ltd. EM61-MK2 High Power (EM61-
MK2HP) system to be used for DGM, upon re-mobilization to the project site in October 2023.  A system ID “G6” 
was assigned for the EM61-MK2HP sensor mobilized for this phase of work. The results of the G6 sensor are 
presented in this addendum.   

Standard operating procedures (SOPs) applicable to this addendum, and which are included with the Munitions 
and Explosives of Concern (MEC) Quality Assurance Project Plan (QAPP), include the following:  Validation at the 
IVS (DGM SOP-2); EM61-MK2HP assembly (DGM SOP-4); EM61-MK2HP data processing (DGM SOP-6); and 
Civil Survey Instrument Assembly and Use (DGM SOP-7).  Completed field and quality control (QC) checklists 
associated with these SOPs relevant to system validation at the IVS are included as Appendix A to this 
memorandum. 
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2.0 IVS LOCATION AND AS-BUILT DETAILS 

Validation of the G6 system was performed at IVS #1, located at the Tetra Tech field operations staging area.  The 
IVS as-built construction details remain unchanged from previous IVS technical memoranda.  Prior to beginning 
work, the Tetra Tech field team verified the IVS remained intact and that the previously presented construction 
details are still valid. 

Coordinates presented in this memorandum are Washington North State Plane, North American Datum 1983 
(NAD83), and units of U.S. Survey Feet.  Site controls at the IVS area from the final IVS technical memorandum 
remain unchanged. 
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3.0 DGM SYSTEM VALIDATION RESULTS  

The G6 EM61-MK2HP sensor was assembled by the Tetra Tech field team on October 30, 2023, in accordance 
with the relevant SOPs listed in Section 1.0.  Photographs of the assembled sensors were taken by Navy personnel 
with authorized camera permits in accordance with installation security requirements; no photo documentation was 
performed by the Tetra Tech DGM field team.  As of the date of this memorandum, the photos have not yet been 
released for inclusion in reports. 

Documentation of the new DGM sensor serial numbers and components is provided in the geophysical team digital 
daily logbooks provided with raw data packages and the updated quality receiving inspection report (QRIR) 
completed at the time of equipment inspection.  The applicable QRIR was provided to the project team in the weekly 
DGM QC report for the week ending November 03, 2023. 

3.1 SENSOR FUNCTION CHECKS 

Table 1 summarizes the EM61-MK2HP static response test measurements from October 30, 2023, for the G6 
DGM sensor.  The measurements were recorded with a small Schedule 40 industry standard object (ISO) 
positioned 51 centimeters from the sensor.  The expected responses are tabulated in Appendix B; these tabulated 
responses comprise the same values as Table D-4 in the final IVS technical memorandum.    

Table 1. EM61-MK2HP System G6 Accuracy Test Results. 

Offset 
(cm) 

2022 EM61-MK2HP (mV) G6 EM61-MK2HP (mV) Percent difference 

Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 

51 112 62 39.2 22.8 110.8 65.5 39.1 26.4 1.1 5.7 0.2 15.6 

 

Table 2 presents the static measurements recorded with a small Schedule 40 ISO at 2cm from the G6 EM61-
MK2HP system on October 30, 2023.  These tests were conducted using the same approach presented in the final 
IVS technical memorandum.   

Table 2. EM61-MK2HP System G6 Baseline Responses (10/30/2023) for Ongoing Sensor Function Tests. 

Measured Response (mV) Averaged (Baseline) Response (mV) 

Ch1:  3776.18 

Ch1:  3744.16 

Ch1:  3779.09 

Ch1: 3757.85 

Ch1: 3773.68 

3766.19 

Ch2:  2076.87 

Ch2:  2054.06 

Ch2:  2073.70 

Ch2:  2066.18 

2069.67 
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Measured Response (mV) Averaged (Baseline) Response (mV) 

Ch2:  2077.56 

Ch3:  1178.81 

Ch3:  1161.51 

Ch3:  1185.64 

Ch3: 1188.21 

Ch3: 1182.72 

1179.38 

Ch4: 764.26 

Ch4: 752.00 

Ch4: 766.04 

Ch4: 767.01 

Ch4: 759.65 

761.79 

mV = milliVolts 

 

 

3.2 GEODETIC SYSTEM FUNCTION TEST 
No new site controls were established at the IVS prior to the 2023 field operations.  Existing staging area site 
controls previously reported include those in Table 3. 

Table 3. Existing Project Site Controls. 

Point ID Easting (U.S. Survey Feet) Northing (U.S. Survey Feet) Elevation (U.S. Survey Feet) 

CP1    

CP2    

CP23    

 

As part of the system validation and in accordance with Tetra Tech’s DGM SOPs, a geodetic function check was 
performed with the robotic total station (RTS) planned for use in conjunction with the EM61-MK2HP.  The result of 
these checks with the G6 system is presented in Table 4. 

Table 4. Geodetic Function Check Results. 

Date System 
Type 

Point ID Measured Easting 
(U.S. Survey Feet) 

Measured Northing 
(U.S. Survey Feet) 

Radial Offset 
 (Inches) 

      

10/31/2023 RTS CP23    
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3.3 POST-SEEDED IVS SURVEYS 
Because the same IVS location previously used and documented in prior technical memoranda submittals was 
used, no steps were needed to first assess the suitability of an IVS location.  Therefore, no pre-seeded DGM survey 
was completed at the IVS location. 

A dynamic survey of existing IVS #1 was completed on October 31, 2023, with the G6 EM61-MK2HP system.  The 
EM61-MK2HP data collection and processing were completed in accordance with the relevant SOPs listed in 
Section 1.0.  The post-seeded results for the G6 system are presented in Figure 1. 

Processed IVS data were transmitted to the Navy EODTECHDIV Quality Assurance (QA) Geophysicist via Tetra 
Tech’s secure SharePoint site.  The electronic deliverables include an updated master project database in Microsoft 
Access format.  This project database includes running QC summaries for field QC checks presented in this 
memorandum, ongoing QC checks throughout the production survey, and performance metrics assessed during 
data processing. 

 Figure 1: EM61-MK2HP G6 Results Map with RTS Positioning. 
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3.4 TARGET PICKING 
The target picking threshold used for the EM61-MK2HP G6 IVS results was 5mV on Channel 2, consistent with the 
threshold used during previous DGM surveys at the project site.  The standard deviation in the IVS noise strip was 
0.84mV for the G6 system. 

Table 5 presents the derived seed targets from the survey of IVS #1 using the G6 system. Data collected with the 
G6 EM61-MK2HP along individual transects will undergo target picking from the recorded profiles along each 
transect, so Tetra Tech evaluated picking targets from profiles along the seeded IVS survey line for the G6 system. 
Tetra Tech will continue to monitor the validity of the established target picking threshold throughout the production 
survey. 

Table 5. IVS Seed Targets Relative to Ground Truth. 

DGM 
System 

Picking 
Method 

Ground Truth 
Easting 

Ground Truth 
Northing 

Seed 
ID 

Target 
Easting 

Target 
Northing 

Radial 
Offset 

(inches) 
G6 Profile   ISO_1   3.9 

G6 Profile   ISO_2   3.7 

G6 Profile   ISO_3   3.5 
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4.0  QUALITY CONTROL 

The IVS data collection met the requirement QC performance metrics established in MEC QAPP Worksheet #22.  
Table 6 summarizes the DGM system performance related to applicable measurement quality objectives (MQOs) 
in the QAPP.  This table also cites the table, figure, or appendix in which supporting detail is provided.   

Table 6. Performance Metrics for G6 EM61-MK2HP System Validation. 

QAPP Table MQO Acceptance Criteria Result Verification 

22-1 

#1-4 

Assemble 
positioning system 

(RTS) 

As specified in the 
instrument operation 

manual 
PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 

22-1 

#1-5 

Initial Geodetic 
Function Test 

(RTS) 

Measured coordinates at 
known location is ±4 

inches from ground truth 

0.48 inches; 

PASS 

Table 4; 

Master project 
database 

22-3 

#3-1 

Verify correct 
assembly 

(EM61-MK2 HP) 

As specified in the 
instrument operation 

manual 
PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 

22-3 

#3-2 

Initial Instrument 
Function Test 

(EM61-MK2 HP) 

Response (mean static 
spike minus mean static 
background) within 20% 
of predicted response 

(after predicted 
responses are scaled 
appropriately for HP 

sensor) 

0.2% – 15.6%; 

PASS 

 

Table 1; 

Data Package 
Submittals 

 

22-3 

#3-6 

Initial dynamic 
positioning accuracy 

(IVS) 

Derived positions of IVS 
targets are ±10in of the 
ground truth locations 

3.5 – 3.7 inches; 

PASS 

Table 5; 

Master project 
database 

22-3 
#3-8 

In-line measurement 
spacing 

98% ≤ 0.75ft between 
successive 

measurements; 100% 
≤3.3ft. Gaps are filled or 

adequately explained 
(e.g., unsafe terrain, 

obstructions) 

100% ≤ 0.75ft; 

PASS 
Master project 

database 
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QAPP Table MQO Acceptance Criteria Result Verification 

22-3 

#3-14 

Battery voltage 

(EM61-MK2 HP) 
Voltage must be ≥11.0 V 

All >11.0V; 

PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 

V = volts 
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5.0  CONCLUSIONS 

The G6 EM61-MK2HP system planned for use in support of the SI was successfully validated at the IVS for use 
with RTS positioning.  No other positioning methods are planned for use with the DGM survey. 

The results of the IVS validation demonstrate the DGM system has met the requisite MQOs and is capable of 
collecting data in support of the DGM objectives and overall SI objectives.  The target picking threshold for the 
EM61-MK2HP data remains at 5mV on Channel 2. 

DGM surveys and data processing have been completed in accordance with the requirements outlined in the 
project-specific MEC QAPP and applicable SOPs.   
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APPENDIX A – APPLICABLE SOP CHECKLISTS 
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APPENDIX B - EM61-MK2HP RESPONSE MEASUREMENTS 
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Appendix B. EM61-MK2HP Response Measurements Compared to Standard EM61-MK2 Responses. 

offset 
(cm) 

Std EM61-MK2 Multiplier EM61-MK2HP 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 
30 112.3 62.3 28.1 9.7 5 5 7 12 561.5 311.5 196.7 116.4 
31 103.7 57.5 25.9 8.9 5 5 7 12 518.5 287.5 181.3 106.8 
32 95.7 53.1 23.9 8.2 5 5 7 12 478.5 265.5 167.3 98.4 
33 88.4 49 22.1 7.6 5 5 7 12 442 245 154.7 91.2 
34 81.6 45.3 20.4 7 5 5 7 12 408 226.5 142.8 84 
35 75.4 41.8 18.9 6.5 5 5 7 12 377 209 132.3 78 
36 69.7 38.7 17.4 6 5 5 7 12 348.5 193.5 121.8 72 
37 64.4 35.7 16.1 5.5 5 5 7 12 322 178.5 112.7 66 
38 59.6 33 14.9 5.1 5 5 7 12 298 165 104.3 61.2 
39 55.1 30.6 13.8 4.7 5 5 7 12 275.5 153 96.6 56.4 
40 51 28.3 12.7 4.4 5 5 7 12 255 141.5 88.9 52.8 
41 47.2 26.2 11.8 4.1 5 5 7 12 236 131 82.6 49.2 
42 43.7 24.3 10.9 3.8 5 5 7 12 218.5 121.5 76.3 45.6 
43 40.5 22.5 10.1 3.5 5 5 7 12 202.5 112.5 70.7 42 
44 37.6 20.8 9.4 3.2 5 5 7 12 188 104 65.8 38.4 
45 34.8 19.3 8.7 3 5 5 7 12 174 96.5 60.9 36 
46 32.3 17.9 8.1 2.8 5 5 7 12 161.5 89.5 56.7 33.6 
47 30 16.7 7.5 2.6 5 5 7 12 150 83.5 52.5 31.2 
48 27.9 15.5 7 2.4 5 5 7 12 139.5 77.5 49 28.8 
49 25.9 14.4 6.5 2.2 5 5 7 12 129.5 72 45.5 26.4 
50 24.1 13.4 6 2.1 5 5 7 12 120.5 67 42 25.2 
51 22.4 12.4 5.6 1.9 5 5 7 12 112 62 39.2 22.8 
52 20.9 11.6 5.2 1.8 5 5 7 12 104.5 58 36.4 21.6 

53 19.4 10.8 4.9 1.7 5 5 7 12 97.0 54.0 34.3 20.4 

54 18.1 10.0 4.5 1.6 5 5 7 12 90.5 50.0 31.5 19.2 

55 16.9 9.4 4.2 1.4 5 5 7 12 84.5 47.0 29.4 16.8 

56 15.7 8.7 3.9 1.4 5 5 7 12 78.5 43.5 27.3 16.8 

57 14.7 8.1 3.7 1.3 5 5 7 12 73.5 40.5 25.9 15.6 

58 13.7 7.6 3.4 1.2 5 5 7 12 68.5 38.0 23.8 14.4 

59 12.8 7.1 3.2 1.1 5 5 7 12 64.0 35.5 22.4 13.2 

60 12.0 6.6 3.0 1.0 5 5 7 12 60.0 33.0 21.0 12.0 
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ACRONYMS/ABBREVIATIONS 

Acronyms/Abbreviations Definition 
DGM Digital Geophysical Mapping 

HP High Power 

ISO Industry Standard Object 

IVS Instrument Verification Strip 

MEC Munitions and Explosives of Concern 

MRP Munitions Response Program 

MQO Measurement Quality Objective 

mV Millivolt 

NAD83 North American Datum 1983 

QA Quality Assurance 

QAPP Quality Assurance Project Plan 

QC Quality Control 

QRIR Quality Receiving Inspection Reports 

RTS Robotic Total Station 

SI Site Inspection 

SOP Standard Operating Procedure 

U.S. United States 

V volt 
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1.0 INTRODUCTION 

This addendum presents the results of digital geophysical mapping (DGM) system validation at the Instrument 
Verification Strip (IVS) established at Naval Base Kitsap Bangor in support of a Site Inspection (SI) of multiple 
installation munitions response program (MRP) sites.  This document is submitted as Addendum No. 04 to the Final 
Instrument Verification Strip Technical Memorandum, Site Inspection, Naval Base Kitsap Bangor, WA, dated 
September 14, 2022 (hereafter referred to as the “final IVS technical memorandum”). 

The subject of this addendum is the validation of person-portable Geonics, Ltd. EM61-MK2 High Power (EM61-
MK2HP) system to be used for DGM, upon re-mobilization to the project site in January 2024.  A system ID “G7” 
was assigned for the EM61-MK2HP sensor mobilized for this phase of work. The results of the G7 sensor are 
presented in this addendum.   

Standard operating procedures (SOPs) applicable to this addendum, and which are included with the Munitions 
and Explosives of Concern (MEC) Quality Assurance Project Plan (QAPP), include the following:  Initial IVS Survey 
(DGM SOP-2); EM61-MK2HP Assembly (DGM SOP-4); EM61-MK2HP Data Processing (DGM SOP-6); and Civil 
Survey (DGM SOP-7).  Completed field and quality control (QC) checklists associated with these SOPs relevant to 
system validation at the IVS are included as Appendix A to this memorandum. 

  

E-48



Naval Base Kitsap Bangor, WA  FINAL Addendum 04:  IVS Technical Memorandum 

 4 Site Inspection at Multiple MRP Sites 
NBK-179-8015-DOC-009 N4425519F4112 

2.0 IVS LOCATION AND AS-BUILT DETAILS 

Validation of the G7 system was performed at IVS #1, located at the Tetra Tech field operations staging area.  The 
IVS as-built construction details remain unchanged from previous IVS technical memoranda.  Prior to beginning 
work, the Tetra Tech field team verified the IVS remained intact and that the previously presented construction 
details are still valid. 

Coordinates presented in this memorandum are Washington North State Plane, North American Datum 1983 
(NAD83), and units of the United States (U.S.) Survey Feet.  Site controls at the IVS area from the final IVS technical 
memorandum remain unchanged. 
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3.0 DGM SYSTEM VALIDATION RESULTS  

The G7 EM61-MK2HP sensor was assembled by the Tetra Tech field team on January 20, 2024, in accordance 
with the relevant SOPs listed in Section 1.0.  No photo documentation of the assembled system was performed by 
the Tetra Tech DGM field team. 

Documentation of the new DGM sensor serial numbers and components is provided in the geophysical team digital 
daily logbooks provided with raw data packages and the updated quality receiving inspection report (QRIR) 
completed at the time of equipment inspection.  The applicable QRIR was provided to the project team in the weekly 
DGM QC report for the week ending January 26, 2024. 

3.1 SENSOR FUNCTION CHECKS 

Table 1 summarizes the EM61-MK2HP static response test measurements from January 20, 2024, for the G7 
DGM sensor.  The measurements were recorded with a small Schedule 40 industry standard object (ISO) 
positioned 51 centimeters from the sensor.  The expected responses are tabulated in Appendix B; these tabulated 
responses comprise the same values as Table D-4 in the final IVS technical memorandum.    

Table 1. EM61-MK2HP System G7 Accuracy Test Results. 

Offset 
(cm) 

2022 EM61-MK2HP (mV) G6 EM61-MK2HP (mV) Percent difference 

Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 

51 112 62 39.2 22.8 108.5 64.5 45.7 26.9 3 4 17 18 

mV = milliVolts 

 

Table 2 presents the static measurements recorded with a small Schedule 40 ISO at 2 centimeters from the G7 
EM61-MK2HP system on January 20, 2024.  These tests were conducted using the same approach presented in 
the final IVS technical memorandum.   

Table 2. EM61-MK2HP System G7 Baseline Responses (01/20/2024) for Ongoing Sensor Function Tests. 

Measured Response (mV) Averaged (Baseline) Response (mV) 

Ch1:  3924.18 

Ch1:  3920.92 

Ch1:  3878.87 

Ch1: 3884.40 

Ch1: 3895.28 

3900.73 

Ch2:  2149.45 

Ch2:  2159.04 

Ch2:  2116.08 

Ch2:  2139.67 

Ch2:  2138.53 

2140.55 
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Measured Response (mV) Averaged (Baseline) Response (mV) 

Ch3:  1228.29 

Ch3:  1227.38 

Ch3:  1206.66 

Ch3: 1216.68 

Ch3: 1214.55 

1218.71 

Ch4: 794.67 

Ch4: 790.31 

Ch4: 782.38 

Ch4: 781.23 

Ch4: 780.94 

785.91 

mV = milliVolts 

 

 

3.2 GEODETIC SYSTEM FUNCTION TEST 
No new site controls were established at the IVS prior to the 2024 field operations.  Existing staging area site 
controls previously reported include those in Table 3. 

Table 3. Existing Project Site Controls. 

Point ID Easting (U.S. Survey Feet) Northing (U.S. Survey Feet) Elevation (U.S. Survey Feet) 

CP1    

CP2    

CP23    

 

As part of the system validation and in accordance with Tetra Tech’s DGM SOPs, a geodetic function check was 
performed with the robotic total station (RTS) planned for use in conjunction with the EM61-MK2HP.  The result of 
these checks with the G7 system is presented in Table 4. 

Table 4. Geodetic Function Check Results. 

Date System 
Type 

Point ID Measured Easting 
(U.S. Survey Feet) 

Measured Northing 
(U.S. Survey Feet) 

Radial Offset 
 (Inches) 

01/20/2024 RTS CP23   0.12 
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3.3 POST-SEEDED IVS SURVEYS 
Because the same IVS location previously used and documented in prior technical memoranda submittals was 
used, no steps were needed to first assess the suitability of an IVS location.  Therefore, no pre-seeded DGM survey 
was completed at the IVS location. 

A dynamic survey of existing IVS #1 was completed on January 22, 2024, with the G7 EM61-MK2HP system.  The 
EM61-MK2HP data collection and processing were completed in accordance with the relevant SOPs listed in 
Section 1.0.  The post-seeded results for the G7 system are presented in Figure 1. 

Processed IVS data were transmitted to the Navy EODTECHDIV Quality Assurance (QA) Geophysicist via Tetra 
Tech’s secure SharePoint site.  The electronic deliverables include an updated master project database in Microsoft 
Access format.  This project database includes running QC summaries for field QC checks presented in this 
memorandum, ongoing QC checks throughout the production survey, and performance metrics assessed during 
data processing. 

 Figure 1: EM61-MK2HP G7 Results Map with RTS Positioning. 
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3.4 TARGET PICKING 
The target picking threshold used for the EM61-MK2HP G7 IVS results was 5mV on Channel 2, consistent with the 
threshold used during previous DGM surveys at the project site.  The standard deviation in the IVS noise strip was 
1.27mV for the G7 system. 

Table 5 presents the derived seed targets from the survey of IVS #1 using the G7 system. Data collected with the 
G7 EM61-MK2HP along individual transects will undergo target picking from the recorded profiles along each 
transect, so Tetra Tech evaluated picking targets from profiles along the seeded IVS survey line for the G7 system. 
Tetra Tech will continue to monitor the validity of the established target picking threshold throughout the production 
survey. 

Table 5. IVS Seed Targets Relative to Ground Truth. 

DGM 
System 

Picking 
Method 

Ground Truth 
Easting 

Ground Truth 
Northing 

Seed 
ID 

Target 
Easting 

Target 
Northing 

Radial 
Offset 

(inches) 
G7 Profile   ISO_1    2.16 

G7 Profile   ISO_2   1.22 

G7 Profile   ISO_3   3.99 
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4.0  QUALITY CONTROL 

The IVS data collection met the requirement QC performance metrics established in MEC QAPP Worksheet #22.  
Table 6 summarizes the DGM system performance related to applicable measurement quality objectives (MQOs) 
in the QAPP.  This table also cites the table, figure, or appendix in which supporting detail is provided.   

Table 6. Performance Metrics for G7 EM61-MK2HP System Validation. 

QAPP Table MQO Acceptance Criteria Result Verification 

22-1 

#1-4 

Assemble 
positioning system 

(RTS) 

As specified in the 
instrument operation 

manual 
PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 

22-1 

#1-5 

Initial Geodetic 
Function Test 

(RTS) 

Measured coordinates at 
known location is ±4 

inches from ground truth 

0.12 inches; 

PASS 

Table 4; 

Master project 
database 

22-3 

#3-1 

Verify correct 
assembly 

(EM61-MK2 HP) 

As specified in the 
instrument operation 

manual 
PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 

22-3 

#3-2 

Initial Instrument 
Function Test 

(EM61-MK2 HP) 

Response (mean static 
spike minus mean static 
background) within 20% 
of predicted response 

(after predicted 
responses are scaled 
appropriately for HP 

sensor) 

3% – 18%; 

PASS 

 

Table 1; 

Data Package 
Submittals 

 

22-3 

#3-6 

Initial dynamic 
positioning accuracy 

(IVS) 

Derived positions of IVS 
targets are ±10in of the 
ground truth locations 

1.22 - 3.99 
inches; 

PASS 

Table 5; 

Master project 
database 

22-3 
#3-8 

In-line measurement 
spacing 

98% ≤ 0.75ft between 
successive 

measurements; 100% 
≤3.3ft. Gaps are filled or 

adequately explained 
(e.g., unsafe terrain, 

obstructions) 

100% ≤ 0.75ft; 

PASS 
Master project 

database 
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QAPP Table MQO Acceptance Criteria Result Verification 

22-3 

#3-14 

Battery voltage 

(EM61-MK2 HP) 
Voltage must be ≥11.0 V 

All >11.0V; 

PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 

V = volts 
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5.0  CONCLUSIONS 

The G7 EM61-MK2HP system planned for use in support of the SI was successfully validated at the IVS for use 
with RTS positioning.  No other positioning methods are planned for use with the DGM survey. 

The results of the IVS validation demonstrate the DGM system has met the requisite MQOs and is capable of 
collecting data in support of the DGM objectives and overall SI objectives.  The target picking threshold for the 
EM61-MK2HP data remains at 5mV on Channel 2. 

DGM surveys and data processing have been completed in accordance with the requirements outlined in the 
project-specific MEC QAPP and applicable SOPs.   
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APPENDIX A – APPLICABLE SOP CHECKLISTS 
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APPENDIX B - EM61-MK2HP RESPONSE MEASUREMENTS 
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1.0 INTRODUCTION 

This digital geophysical mapping (DGM) survey report addendum has been prepared under the United States 
(U.S.) Navy contract N6247016D9008, Contract Task Order N4425519F4112, in support of the site inspection 
(SI) at multiple basewide munitions response program (MRP) sites at Naval Base Kitsap Bangor (NBK) in 
Silverdale, Washington (WA).  

This report details work completed as part of definable features of work (DFWs) 1, 3, 5, 6, 8, and 10 in the Final 
Munitions Response Quality Assurance Project Plan for Munitions and Explosives of Concern (MEC QAPP) dated 
June 2021. The geophysical surveys were completed by Tetra Tech, Inc. in accordance with (IAW) the MEC 
QAPP, Tetra Tech’s quality system, and with applicable Standard Operating Procedures (SOPs). This report also 
includes a data usability assessment (DUA) following the steps in MEC QAPP Worksheet #37. 

Tetra Tech completed terrestrial DGM surveys at addendum Sites Unexploded Ordnance (UXO) 08, UXO 10, 
UXO 15, and UXO 16, in support of the SI. The DGM surveys were completed using the Geonics, Ltd. EM61-MK2 
high-power sensor (EM61-MK2 HP). The DGM survey objective was to assess the presence of metal in the 
subsurface, which may be associated with munitions associated with the historic military use of the sites. The 
overall SI objective is to assess the absence or presence of munitions and explosives of concern/material 
potentially presenting an explosive hazard (MEC/MPPEH) at these sites. Historical documents indicate the MRP 
sites may contain MEC on the surface and/or in the subsurface, which poses an unacceptable risk to current and 
future site receptors.  

Field change requests (FCRs) submitted during the execution of the SI are provided with the SI and addendum 
reports and summarized therein. Ongoing geophysical surveying was subsequently conducted IAW previously 
approved FCRs.  For this work, FCR-007 was initiated to correct the boundary for MRP Site UXO 15 in the master 
GIS prior to conducting fieldwork at the site.  FCR-008 was initiated to include the DGM survey at the four subject 
MRP sites.  The addendum sites were originally deferred for field work because additional coordination efforts 
were required.  However, a second phase of SI fieldwork was conducted in 2023 and the project team decided to 
collect DGM data at these sites using the EM61-MK2 HP.  Geophysical technology (e.g., TEM-8g and ground 
penetrating radar [GPR]) used during the 2022 SI field work were excluded by FCR-008.  Therefore, this report 
does not address these surveys.   



Naval Base Kitsap Bangor, WA  Final Geophysical Mapping Survey Report  
Sites UXO 8, 10, 15, and 16 

 2 Site Inspection at Multiple MRP Sites 
NBK-179-8015-DOC-011  N6247016D9008 

2.0 SUMMARY OF DEFINABLE FEATURES OF WORK 

The DFWs applicable to this report are summarized in Sections 2.1 through 2.6. These sections address the 
geophysical components of this investigation. Tetra Tech implemented the three phases of the control process 
during each relevant DFW. The Tetra Tech quality control (QC) Geophysicist led virtual preparatory and initial 
inspections prior to the start of the work tasks and immediately after the field tasks commenced. Ongoing quality 
inspections were conducted throughout the execution of the DFWs and documented via weekly DGM QC reports 
IAW the MEC QAPP. 

Daily DGM field reports and weekly QC reports are in Appendix A and B of this report, respectively.  This report 
does not address TEM-8g and GPR in the following DFW discussions because these surveys were not included 
as part of FCR-008.  

2.1 MOBILIZATION AND SITE PREPARATION (DFW 1) 
The project objectives for DFW 1 were to mobilize personnel and equipment to the project site in a phased 
manner corresponding to project tasks. The Tetra Tech UXO site management team mobilized to NBK prior to the 
start of geophysical operations to prepare the site (e.g., surface sweeps, vegetation reduction, etc.). These site 
preparation activities are discussed in the SI addendum report, along with relevant munitions findings and site 
observations. 

The Tetra Tech UXO site management team conducted site-specific training for geophysical field personnel upon 
their arrival to the site and prior to the commencement of fieldwork IAW the MEC QAPP and with the accident 
prevention plan/site safety and health plan (APP/SSHP). All geophysical field personnel were confirmed to have 
completed the U.S. Department of Labor Occupational Health and Safety Administration (OSHA) Hazardous 
Waste Operations and Emergency Response (HAZWOPER) 40-hour training course, and current 8-hour 
refreshers. Additionally, geophysical personnel obtained the required base access passes IAW NBK security 
protocols. 

One Tetra Tech geophysical team mobilized to NBK on July 17, 2023. Initial DGM equipment receipt inspections, 
inventory, assembly, and function testing were performed on site the same day. SOPs on specific tasks were 
provided to field personnel for review prior to the start of fieldwork. After the team arrived on base at NBK, 
additional training or refreshers were provided by the Tetra Tech Site Geophysicist or their designee. Appendix C 
contains all field SOP checklists completed throughout this effort. All QC SOP checklists and relevant quality 
receiving inspection reports (QRIRs) were submitted as part of the weekly QC reports (Appendix B).  

As part of DFW 1, a Microsoft Access database was created for project data compilation, storage, and 
management. The database includes relevant DGM data tracked throughout the project, including key information 
such as production details, and the running QC summaries. This database was updated regularly throughout the 
project and provided with each data package submittal to the Navy. The final master DGM project database is 
provided as an electronic submittal to this report (Appendix D). 

AES Consultants, Inc. (AES), a Washington Licensed Professional Land Surveyor (PLS), established temporary 
control points at the MRP sites IAW DGM SOP 7. Temporary control points were tied to a Continuously Operating 
Reference Station (CORS) network and were reported as Washington North State Plane, North American Datum 
1983 (NAD83), in units of U.S. Survey Feet (ft). Additional temporary control points were placed by AES on June 
27, 2023, and on July 25, 2023, to support geophysical data collection. The surveyor report is provided in 
Appendix E (note: two reports are provided in this appendix because neither version of the subcontractor report 
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wholly contains all measurements and all associated plates for each site; the two reports together present all 
pertinent information).  

Other temporary control points used by Tetra Tech during DGM operations were established at individual MRP 
sites to facilitate the accurate positioning of DGM data. The independent survey control was used as the starting 
point for all subsequent temporary controls set by Tetra Tech IAW DGM SOP 7. 

2.2 QC SEEDING (DFW 3) 
The DGM project objectives for DFW 3 were to establish a blind seeding program IAW the geophysical system 
verification (GSV) process. Blind seeds consisting of small, schedule 40 industry standard object (ISOs) were 
emplaced IAW DGM SOP 03 at depths and orientations specified by the QC Geophysicist. Seeds were 
distributed such that the DGM field team would encounter at least one seed per day of data collection in the full-
coverage area of site UXO 08.  

Blind seeds were not placed along DGM transects IAW the MEC QAPP; therefore, no seeding was performed at 
Sites UXO 10, UXO 15, and UXO 16, which were entirely comprised of transect surveys. At UXO 08, the full 
coverage area was surveyed after completion of the transect surveys because the results of the transect survey 
determined where full coverage surveying would be performed. For this full coverage area, seed identification, 
ISO type, depth, and orientation were photo documented, and seed locations were recorded using the Leica TS16 
Robotic Total Station (RTS) prior to backfilling the holes and covering the seeds.  

Blind seeding was performed following site preparation activities in the full coverage area at site UXO 08 and prior 
to the start of the DGM survey. Based on the direction provided by the QC geophysicist, blind seeding was 
completed by the UXO Quality Control Specialist (UXOQCS) on September 13, 2023. The UXOQCS utilized a 
Vallon VMH3 analog geophysical instrument to support the identification of candidate seed locations. All mapped 
QC seeds were successfully detected and targeted from the UXO 08 gridded DGM data within tolerance. 

The QC seed registry was firewalled during the project IAW the MEC QAPP firewalling requirements. The seed 
registry is included as part of the master project database in Appendix D. The seed details are no longer 
firewalled because no intrusive investigation of DGM targets was scoped as part of the SI.  

2.3 INSTRUMENT VERIFICATION STRIP ESTABLISHMENT (DFW 5) 
The project objectives for DFW 5 were to verify the correct assembly and operation of geophysical systems to be 
used for the detection survey. The instrument assembly and initial IVS surveys at the existing IVS 01 location for 
the EM61-MK2 HP systems are detailed in the IVS Technical Memorandum Addendum 02 (Appendix F). Each 
DGM system brought to the site for data collection underwent initial validation at the IVS IAW DGM SOP 02. 

The IVS Technical Memorandum Addendum 02 also presents the basis for the target picking thresholds used for 
the DGM surveys. The threshold for EM61-MK2 HP surveys remained 5 millivolts (mV) on Channel 2, which is 
consistent with previous EM61-MK2 HP surveys performed at other MRP sites as part of this SI.  

2.4 EM61-MK2 DGM FIELD SURVEYS (DFW 6) 
The project objective of DFW 6 was to conduct DGM surveys using the EM61-MK2 HP at sites UXO 08, UXO 10, 
UXO 15, and UXO 16. The DGM surveys were completed between July 17, 2023, and September 21, 2023, after 
completion of site preparation activities and QC seeding (where applicable). 
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2.4.1 EM61-MK2 Surveys  
Table 1 summarizes the DGM survey coverage at Sites UXO 08, UXO 10, UXO 15, and UXO 16. The EM61-MK2 
HP system was configured for person portable mode with the sensor attached to the manufacturer's wheels. 
Positions were recorded using a Leica RTS system. Geophysical and positional data were simultaneously 
streamed to hand-held tablet computers and recorded to a raw data file. Data at all four sites were collected IAW 
DGM SOP 4. Relevant site features recorded in the field were also incorporated into the project GIS. 

Table 1. EM61-MK2 HP Data Collection Summary 

Site Planned 
Coverage 

(acres) 

Actual 
Transect 
Coverage 

(acres) 

Transects 
(ft) 

Actual 
Full 

Coverage 
(acres) 

Comments 

UXO 08 0.7 0.212 2,819 0.494 N/A 

UXO 10 1.1 1.07 15,319 N/A N/A 

UXO 15 0.8 0.95 13,111 N/A N/A 

UXO 16 1.1 0.84 11,187 N/A Northwest section of the site was unable 
to be collected due to steep slopes and 
obstructions.  

Totals 3.2 3.072 42,436 0.494 N/A 

 

Transect data were collected at MRP sites UXO 08, UXO 10, UXO 15, and UXO 16. Transect surveys included a 
single pass of the EM61-MK2 HP sensor along each cleared transect corridor. Deviations in the collected transect 
line path from planned transect alignments were primarily caused by trees, impassable terrain, or due to the 
presence of other obstructions (e.g. surface debris). Plastic pin flags were emplaced by operators along the 
centerline and endpoints of each transect using a RTS to help maintain the proposed survey line spacing.  

A full coverage survey was performed in a portion of MRP site UXO 08 identified from the transect data.  Further 
consideration was given to the survey area's proximity to known utilities and fences.  The project team agreed to 
the full coverage area placement in a location, which would minimize impacts from known site infrastructure. The 
full coverage EM61-MK2 survey was collected at a line spacing of 1.5 ft. Flags and marking paint were used to 
maintain line spacing and to minimize cross-track data gaps. 

2.4.2 Digital Geophysical Mapping Field Quality Control 
QC measures in the field during the DGM surveys included geodetic function checks for the RTS positioning 
system, DGM sensor function tests, and twice-daily data collection at the IVS IAW the MEC QAPP. The 
positioning system checks included recording measurements at temporary control points with known 
measurements to verify the positioning system was set up properly for use in the field. Sensor function tests 
confirmed the DGM system sensor was functioning as intended. The IVS surveys were completed to verify each 
DGM system was properly detecting the seeds in the IVS and that the positioning system was accurately 
identifying target positions for the IVS seeds. 

Throughout the DGM surveys, the DGM field team uploaded raw data daily to a secure Tetra Tech SharePoint 
site for retrieval by data processing personnel. The Site Geophysicist was responsible for verifying records were 
complete and that supporting information, such as field logs and stand-alone positioning data (e.g., geodetic QC 
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test measurements) were provided for evaluation. Field logs were captured using physical logbooks in conjunction 
with Tetra Forms, the company’s electronic data capture tool. Secure portions of the installation disallowed the 
use of the tablet for recording electronic field logs.  

The daily logbooks were supplied as part of the raw and processed data packages. Field SOP checklists were 
also completed in Tetra Forms and submitted with the logbook entries. These SOP checklists are also provided 
as Appendix C to this report. 

2.4.3 DGM Nonconformances 
Nonconformance Reports (NCRs) were initiated by the QC Geophysicist for any DGM related measurement 
quality objective (MQO) failures.  NCRs 006 – 008 and accompanying root cause analyses (RCAs) were 
approved by the Navy QA Geophysicist and are provided as Appendix G of this report. 

NCR 006 addresses a MQO failure on July 18, 2023, caused by EM61-MK2 HP instrument function test response 
value having a value <20 percent (%) of the predicted response. Additional static testing prior to production 
surveys successfully validated the sensor.   

NCR 007 addresses the failure to collect morning QC tests on August 2, 2023, without positional data from the 
RTS positioning system. All other data collected on that day passed QC metrics.  Retraining of field personnel 
associated with the corrective action (CA) was completed on August 14, 2023.   

NCR 008 addresses the failure from an instrument function test on September 13, 2023, which did not contain 
static spike data in the data file.  As a result, the responses from the reference item could not be compared to the 
initial response values due to incorrect file saving procedures. All other data collected on that day passed QC 
metrics, and a prompt was added to the Tetra Forms data collection form on September 15, 2023, requiring the 
operator to confirm file names as part of the CA.  

2.5 DGM PROCESSING AND QC (DFW 8)  
The project objective for DFW 8 was to process DGM data, select targets from DGM data, and update the project 
GIS and access database. DGM data were processed, and target picking was performed IAW DGM SOP 5. 
Completed DGM data processing SOP checklists are in Appendix C and QC SOP checklists for dynamic data 
submittals are appended to the weekly DGM QCRs (Appendix B). 

IAW the Final IVS Technical Memorandum Addendum 02 (Appendix F), targets were selected at or above a 
threshold of 5 mV in Channel 2 for EM61-MK2 HP data. Production and daily static test data were monitored to 
confirm the threshold was sufficiently above local background and noise levels. Target selection lists, processed 
files, and geophysical maps were created for each MRP site.  

Discrete targets were selected using two different peak-picking algorithms in the UXO Land module within 
Geosoft Oasis Montaj, depending on survey type (i.e., transect or full coverage). Initial target selections along 
transect paths were auto-selected using a peak-picking algorithm based on the Channel 2 profile data. In full-
coverage survey areas, targets were auto-selected from gridded data using the Blakely picking method in 
Geosoft. After initial target selection, data corresponding to the target selected by the above-mentioned picking 
method were evaluated to confirm the validity and positioning of each target. Targets found to be invalid or 
incorrectly located were removed or adjusted. Additionally, peaks that were not selected by the UXO Land 
module, yet deemed valid, were manually selected as targets. All targeted anomalies occurring at or above the 
targeting threshold were assigned a unique identification number corresponding to the MRP survey site and the 
target location (e.g., UXO 08_f0001). Relevant comments regarding derived target locations (i.e., suspected 
noise, expanded anomaly footprint, potential cultural source, etc.) were provided as part of delivered target lists. 
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The criteria for selecting and locating targeted anomalies included the following: 

• Maximum amplitude of the response with respect to local background conditions, 5x standard deviation; 

• Decay of peak response across all channels; 

• Lateral extent (width) of the response; and 

• Location of the response with respect to the edge of the survey area, inaccessible areas, land features, or 
cultural features within or adjacent to the survey area. 

In some cases, the density of subsurface metal is so high that the selection of individual targets was not possible. 
These areas identified as Saturated Response Areas (SRAs) are bound by polygons in the processed DGM 
results. Table 2 summarizes the number of targets, SRAs, and total SRA acreage for the EM61-MK2 HP data at 
each MRP site. 

Table 2. Target Totals for EM61-MK2 HP 

Site EM61-MK2 HP Targets Number of SRAs SRAs (acres) 

UXO 08 124 5 0.67 

UXO 101 N/A N/A N/A 

UXO 15 656 8 1.97 

UXO 16 907 8 1.19 
1No discrete targeting or delineation of SRAs performed based on project team concurrence, as documented in 
weekly DGM QCR #30 

 

2.5.1 DGM Data Deliverables  
Following QC review of the DGM data deliverables, the data processing personnel provided DGM results to the 
Tetra Tech GIS Manager as electronic, georeferenced data layers for inclusion in the master project GIS. This 
process allowed the DGM data to be overlain on existing aerial imagery and to be combined with other project 
data (e.g., surface clearance findings) to provide a comprehensive depiction of the SI data. Working versions of 
these maps served as the basis for regular in-progress reviews with the project team, and to inform decisions on 
next steps throughout the SI. The maps presenting the DGM results are in Appendix H. 

DGM data deliverables were provided on a regular basis to Navy EODTECHDIV for quality assurance (QA) 
inspection. A separate secure folder was created on the project SharePoint site for the Navy to retrieve the 
processed data packages after internal review by Tetra Tech’s QC Geophysicist. The master access database 
served as the primary repository for running QC summaries and tracking, with the exception of firewalled blind 
seed details during project execution. The Navy QA Geophysicist was provided separate access to a firewalled 
location on the SharePoint site for access to blind seed updates posted by the QC Geophysicist. Project team 
production personnel did not have access to this firewalled blind seed location data until QA acceptance of all 
survey data. 

Data provided in each QA submittal throughout the DGM survey execution included the following: 

• Raw DGM data files and field logs 

• Processed geophysical data files (production, QC tests, and IVS files) 

• Geosoft databases (data and target databases) 
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• Relevant QC plots for MQO conformance 

• Target lists in CSV format 

• Polygon files for SRAs 

• Updated version of the master project Access database  

2.5.2 Discussion of DGM Results 
The DGM survey maps in Appendix H present the EM61-MK2 HP response results, discrete target locations, 
locations of encountered MEC and Material Documented as Safe (MDAS) on the surface, and the delineated 
SRAs. The target counts and SRA acreages are summarized in Table 2. The results at each site demonstrate 
varying degrees of impact from subsurface metallic objects.  

Because no intrusive investigation of DGM targets is scoped for the SI, there is no information available on the 
vertical extent of the discrete anomaly sources or the nature of these sources. Based on the surface clearance 
findings, where MEC/MPPEH was encountered on the ground surface, there may also be MEC/MPPEH present 
within the subsurface, either as discrete objects or co-mingled with other debris.  Without intrusive investigation of 
targets, the nature of the anomaly sources remains unknown. 

Site UXO 08 depicts SRAs coincident with fence lines, a culvert, and parking lots visible at the surface. In the full 
coverage data, there is one SRA delineated that is not associated with any known surface features or 
underground utilities. No MEC or MPPEH was identified during surface sweep operations.  

Site UXO 10 data exhibit the presence of widespread metallic debris across the majority of the site, limiting the 
ability to select discrete targets. It is not known whether the saturated DGM responses are associated with 
metallic surface debris smaller than the surface removal requirement, subsurface anomalies or both. Twelve 
MDAS objects were recovered from five locations at the site during surface clearance, three of which were 
discovered in the vicinity of the former disposal area.  

Site UXO 15 depicts SRAs coincident with fence lines, roadways and parking areas visible at the surface. The 
aboveground power lines paralleling the road coincide with an SRA due to noise impacting the data from the 
power lines. One MDAS object was identified during surface clearance in the southeastern portion of the site. The 
MDAS item location falls within a delineated SRA in the DGM data. 

Site UXO 16 depicts several SRAs that partially overlap the suspected former burn site area but continue further 
north and west of the burn site area. SRAs not associated with the suspected burn site coincide with fence lines 
and roadways visible at the surface. The inaccessible areas identified prior to the SI were confirmed to be 
unsuitable for the EM61-HP system in wheel mode due to steep slopes, ravines, and mounds. One MEC item 
was identified during surface clearance immediately adjacent to the road on the eastern edge of the site. 

2.6 DEMOBILIZATION (DFW 10) 
The DGM project objective of DFW 10 was to demobilize field crews and equipment, and to restore the field areas 
to pre-survey conditions. Upon completion of field work, pin flags, wooden stakes and metal nails installed by 
Tetra Tech as temporary control points were removed from survey areas. Emplaced QC seeds were removed 
from Site UXO 08. The temporary control points emplaced by the land surveyor at each MRP site location, and 
the IVS 1 seeds were not removed at this time.  

DGM field teams demobilized on September 21, 2023, after the completion of planned field activities. 
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3.0 DATA USABILITY ASSESSMENT 

The following sections present the DUA using the four steps described in MEC QAPP Worksheet #37. 

3.1 STEP 1: REVIEW PROJECT OBJECTIVES AND SAMPLING DESIGN 
The problem statement for the SI at NBK Bangor states, “The presence of MPPEH/MEC on the surface or in the 
subsurface would potentially pose an unacceptable explosive hazard to the public, site workers, NBK Bangor 
personnel, and others with access to a site. Potentially incomplete exposure pathways exist for human receptors 
to be exposed to MPPEH/MEC under current and potential future land uses” (MEC QAPP Worksheet #11 June 
2021). Furthermore, the stated objective of the SI is to “assess and verify the absence or presence of MPPEH 
and support the subsequent path forward…” The problem statement and project objectives for the SI remain 
unchanged.  

The DGM survey approach (i.e., sampling design) for this SI also remained unchanged. Access limitations caused 
by terrain, trees, or steep slopes, which may have resulted in deviations from planned survey transect alignments 
or reduced coverage in portions of the site, are not considered sampling design changes as part of this DUA step. 

3.2 STEP 2: REVIEW DATA VERIFICATION/VALIDATION OUTPUTS AND 
EVALUATE CONFORMANCE TO MEASUREMENT PERFORMANCE 
CRITERIA  
Data verification and validation outputs are evaluated as follows. 

• Review available QC outputs, including daily QC reports and NCRs, with associated RCA/CAs 

• Evaluate conformance to measurement performance criteria (MPC) documented on MEC QAPP 
Worksheet #12 

• Evaluate conformance to MQOs documented on MEC QAPP Worksheet #22 

3.2.1 QC Outputs 
Table 3 summarizes relevant verification, validation, and usability outputs applicable to the DGM surveys in MEC 
QAPP Worksheets #35. 

Table 3. Summary of Verification and Validation Outputs 

Output Description Location 

SOP Checklists Field checklists were completed for applicable 
SOPs. QC SOP checklists are included in weekly 
QC reports. 

Appendix B; Appendix C  

FCRs FCR-007 was initiated to correct the site boundary 
in the master GIS for Site UXO 15 prior to the start 
of DGM surveying. 
 
FCR 008 was initiated to conduct DGM surveys 
(EM61-MK2 HP) at MRP Sites UXO 8, UXO 10, 

SI Addendum Report 
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Output Description Location 

UXO 15, and UXO 16.  This FCR did not include 
completing TEM-8g or GPR surveys at these sites. 

PLS Report Site control monuments were placed at each MRP 
site by a WA-licensed PLS. 

Appendix E  

Weekly QC Reports QC Reports were completed daily to document all 
relevant QC activities. 

Appendix B 

Blind Seed Register QC seeds were reviewed to confirm data met 
associated MPCs and MQOs. 

Appendix D 

Raw and Processed Data 
DGM data packages 

Raw and processed data were delivered to the 
Navy via secure project SharePoint site. 

Electronic Data 
Deliverables Provided 

During Project Execution 

Three Phase of Control 
Documentation 

Preparatory, Initial, and Follow-up Inspections were 
performed for DFWs 3 and 5-8. Follow-up 
Inspections are included in weekly geophysical QC 
reports. 

Appendix B 

NCR with RCA/CA 

NCR 006 – July 18, 2023, initial EM61-HP 
instrument function test response is <20% of the 
predicted response 

Appendix G 
NCR 007 - No positioning data were collected 
during August 2, 2023, AM IVS test. 

NCR 008 - No data were collected with the static 
spike item during September 15, 2023, AM 
instrument function test. 

Master Project Access 
Database 

QC metrics were tracked in the project access 
database and included with data deliverables. 

Appendix D 

 

3.2.2 Measurement Performance Criteria and Measurement Quality 
Objectives Conformance 
Tables 4 and 5 present the MPC and MQO results that demonstrate the usability of DGM data collected during 
the 2023 SI investigation to support the project DQOs described in Worksheet #11. Note that MQOs associated 
with DFW 5 are discussed in the Final IVS Technical Memorandum Addendum 02 (Appendix F). All relevant 
documentation related to NCRs are included in Appendix C. In all cases, documented nonconformances have 
been addressed with a RCA, and an appropriate CA has been implemented. 
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Table 4. Conformance to Project MPCs 

Measurement  Data Quality 
Indicator 

Specification Result 

Accessibility Completeness Access to the site will 
be pre-arranged to 
ensure field personnel 
have authorization to 
access survey areas. 
Individual sites are 
physically accessible to 
facilitate data collection 

Access to site was coordinated between the 
Tetra Tech UXO site management team, 
DGM field teams, and the installation to 
facilitate access to the survey areas.  

Planned 
Survey 
Coverage 
(Transects) 

Representativeness/ 
Completeness 

For individual sites 
where transect 
approach to data 
collection will be used, 
the spacing will be 
sufficient to delineate 
the lateral extent (i.e. 
footprint) of suspected 
disposal or dunnage 
areas. 

Geophysical surveys were completed within 
the footprint of sites having undergone 
vegetation reduction and surface clearance 
DGM results support achievement of the 
project objectives in supporting the 
decision-making process for next steps at 
each MRP site 

Planned 
Survey 
Coverage 
(Full-
Coverage - 
DGM) 

Representativeness/ 
Completeness 

For individual sites with 
full-survey coverage 
approach, data 
collection will provide 
100% DGM coverage 
of the planned survey 
area.  

100% coverage of the accessible portions 
of the survey area at Site UXO 08 was 
achieved. Data gaps were documented by 
the field team to include inaccessible 
conditions (Appendix D; Appendix H)  

Detection 
Threshold 
(DGM 
Surveys) 

Sensitivity HP EM61-MK2 surveys 
will be 5x root mean 
square noise levels (or 
standard deviation). 

The detection threshold is ≥5x standard 
deviation, as detailed in the Final IVS 
Technical Memorandum Addendum 02 
(Appendix F) 

Positioning 
Requirements 
(Transects) 

Accuracy Actual transect center 
line positions within ± 
25 ft of planned 
alignment. 

All transect center line positions were within 
±25 ft of planned alignment (Appendix H).  

Positioning 
Requirements 
(Full 
Coverage) 

Accuracy Where grids are to be 
staked on site, record 
grid corner positions 
within ± 15-centimeter 
(cm) of planned 
locations in order to 
facilitate accurate data 

Use of survey-grade positioning systems 
(e.g., RTS) in support of DGM operations 
were function checked at every setup. 
Temporary control points were set by Tetra 
Tech field personnel, as needed, to 
facilitate accurate positioning. At Site UXO 
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Measurement  Data Quality 
Indicator 

Specification Result 

positioning and target 
reacquisition within 
grids. 

08, grids were cited by Tetra Tech using 
RTS. 

Survey 
Coverage 
(Transects) 

Accuracy / 
Completeness 

100% of planned 
transects are surveyed 

100% of accessible transect areas were 
collected and positional data recorded. 
Exceptions due to inaccessible conditions 
are noted in Appendix H. 

Survey 
Coverage 
(Full-
Coverage - 
DGM) 

Accuracy / 
Completeness 

100% of specified 
acreage is surveyed at 
the achieved lane 
spacing. 

100% of accessible portions of the MRP 
sites was surveyed IAW the survey design.  
Exceptions due to inaccessible conditions 
are noted in Appendix H. 

Subsurface 
QC Seeding  

Accuracy / 
Completeness 

100% detection of blind 
subsurface QC seeds; 
QC seeds placed in full 
coverage areas at a 
rate to facilitate one 
seed encountered per 
DGM team/field day. 

All mapped QC seeds were successfully 
detected and targeted from the gridded 
DGM data at Site UXO 08.  No other sites 
had QC seeds.  Seed performance results 
are presented in the Blind Seed Registry 
(Appendix D). 
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Table 5. Conformance to Project MQOs 

Measurement Quality 
Objective 

MQO# Acceptance Criteria Results 

Geodetic function 
check 

1-6 Measured coordinates at known 
location are within ± 4 inches of 
ground truth  

Average: 0.06 inch (Appendix D) 

Max: 0.27 inch (Appendix D) 

Ongoing Instrument 
Function Test (EM61-
MK2 HP) 

3-4 Response (mean static spike minus 
mean static background within 20% 
of predicted response for all 
channels) 

Average: 2.62% (Appendix D) 

Max: 12.18% (Appendix D) 

Ongoing dynamic 
positioning precision 
(IVS)  

3-7 Derived positions of IVS targets ± 
10 inches of the running average 
positions  

Average: 3.35 inches (Appendix 
D) 

Max: 8.9 inch (Appendix D) 

In-line measurement 
spacing 

3-8 98% ≤ 0.75ft between successive 
measurements; 100% ≤ 3.3-ft gaps 
are filled or adequately explained 
(e.g., unsafe terrain or obstructions) 

Pass; 98% of along line spacing 
was achieved at ≤ 0.75 ft for the 
EM61-MK2 HP systems. 100% of 
gaps ≤ 3.3 ft were filled 
(Appendix D). 

Full Coverage (EM61-
MK2 HP) 

3-10 ≥ 90% at project design spacing; 
98% ≤ 3.3 ft spacing. Exceptions 
include gaps explained by field 
team (e.g., unsafe terrain, 
obstructions) 

Pass; full coverage for EM61-
MK2 HP systems was achieved 
and ≥ 90% at project design 
spacing; 98% ≤ 3.3 ft spacing. 
Gaps were explained and 
documented due to unsafe 
terrain, obstructions, etc. 
(Appendix D).  

Battery Voltage (EM61-
MK2 HP) 

3-14 Battery Voltage must be ≥ 11 volts 
(V) 

Pass; battery voltage was above 
11 V, battery was changed if 
voltage fell below 11 V (Appendix 
B) 

Dynamic DGM Survey 
Performance 

3-17 Blind seeds detected and derived 
target location within ± 2.5 ft of 
ground truth for data collected with 
RTS 

Average: 1.32 ft (Appendix D) 
 
Max: 1.74 ft (Appendix D) 

 

 

 

 

 



Naval Base Kitsap Bangor, WA  Final Geophysical Mapping Survey Report  
Sites UXO 8, 10, 15, and 16 

 13 Site Inspection at Multiple MRP Sites 
NBK-179-8015-DOC-011  N6247016D9008 

3.3 STEP 3 – DOCUMENT DATA USABILITY, UPDATE THE CSM, AND 
DRAW CONCLUSIONS 
This section reviews the data usability inputs using the following steps: 

• Evaluate data completeness. 

• Summarize the impacts of non-conformances on data usability. 

• Summarize updates to the current conceptual site model (CSM). 

• Summarize data usability conclusions. 

3.3.1 Data Completeness and Impacts on Data Usability 
The verification and validation outputs included in this DUA confirm the data quality and quantity are sufficient to 
support the overall project objectives of the SI. The NCR/RCA process was followed for QC variances associated 
with the dynamic surveys and processing, and CAs were developed in coordination with the project team to 
ensure the usability of the data was not adversely impacted.  

3.3.2 Update to Conceptual Site Models  
Updates to the CSMs based on the DGM survey results are limited to site-specific conditions relevant to impacts 
on data collection. Additional updates to the overall CSM for the MRP sites are addressed in the SI addendum 
report. 

• Site UXO 08: No change to the current CSM.  

• Site UXO 10: Indication of high response areas in the DGM data extends to the current site boundary.  

• Site UXO 15: Road, underground cables, and infrastructure on the site; impacts DGM data include 
additional noise, which may increase the number of false positives in the target list based on the 
established target picking threshold.  

• Site UXO 16: Delineated SRAs indicate a high response area in the DGM data extending to the current 
site boundary. 

 

3.3.3 Conclusions  
The DGM data collected as part the SI addendum can be used as intended to achieve the project objectives. 
Updates to the technical approach were considered in cooperation with the project team, and do not adversely 
impact data usability. The data provided by the geophysical surveys are sufficient to inform decisions regarding 
the potential absence or presence of munitions-related items at the MRP sites, but without intrusive resolution of 
anomalies, the nature of the anomalies is unknown.  

3.4 STEP 4 – DOCUMENT LESSONS LEARNED AND MAKE 
RECOMMENDATIONS 
Lessons learned from the DGM include the following: 

• If performing work in restricted areas requiring pre-approval of survey equipment, all backup system 
components should be submitted as part of the initial equipment permit to avoid delays later in the 
project. 
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• Prior to mobilization, equipment should be inspected and verified to not have the capability to take 
photographs if plans require the equipment to be used in restricted areas. 
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Weekly Quality Control Report

Page 1 of 3 QP-01 Rev. 3, Rev Date 04/12/2022

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

 WQCR INFORMATION 

From: 07/17/2023 To: 07/21/2023 Report #: 022

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): DFW 5; DFW 6 Activity/Task #: IVS Establishment; 
DGM Field Surveys

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): None Activity/Task #: N/A

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): RTS Positioning systems and EM61-HP system were received and inspected as part of QRIR 07. 
All geodetic and geophysical systems were assembled and tested IAW DGM SOPs 04 and 07.  

Tests Performed and Results:

- Assembled RTS Positioning Systems IAW MQO # 1-4 (Passed).
- Performed Initial Geodetic Function Checks IAW MQO # 1-5 (Passed).
- Assembled EM61-HP IAW MQO # 3-1 (Passed).
- Performed Ongoing Sensor Function Tests for EM61-HP IAW MQO # 3-4 (Passed).

Materials and Equipment Received and Results of Inspection:

- All materials received and inspected by Tetra Tech Field Personnel. Refer to completed QRIR 07 for equipment specifics.

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Jul 21, 2023
Contract #: N6247016D9008

Field Change Requests Initiated or Status:

FCR-007 initiated on 07/05/2023 to correct fence locations in UXO 15 and UXO 16 relative to QAPP figures 10-19, 10-20, 17-16 
and 17-17.  Finalized on 07/06/2023 - refer to FCR-007 for additional details.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

 - Weekly Field Work Status call on 07/20/2023 with project team.  Refer to project files for approved meeting minutes. 
 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Jul 21, 2023
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.08.02 18:43:34 -04'00'
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Preparatory Inspection Checklist
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Tetra Tech Proprietary Information

Contract Name: Naval Base Kitsap Bangor   

Contract #: N6247016D9008 Date: 07/19/2023

Task Order #: N4425519F4112 Reference: QAPP, SOPs

DFW/Activity #: DFW#5 - IVS Establishment; DFW #6 - DGM Field Surveys Client Notified Yes No N/A

 I. Personnel Present:

# Name Position Company/Government Agency

1 Jessie Powers QC Geo Tetra Tech

2 Matthew Barner Project Geo Tetra Tech

3 Eugene Mikell QCM Tetra Tech

4 Brett Yarborough Site Geo Tetra Tech

5 Anthony Aguirre UXOQCS Tetra Tech

6 Melissa King QA Geo USN 

7 Mitch Baron PM Tetra Tech

8 Jacob Jankowski Field Geo Tetra Tech

9 Zachary Weston Field Geo Tetra Tech
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jul 19, 2023
Contract #: N6247016D9008

 II. Deliverables or Submittals
 1.a.  Review Deliverable/Submittal Register (if used).  Have all applicable deliverables/submittals been approved?

Yes No

 1.b. Are the work plan and SOPs available on site?

Yes No

 If No, what items have not been submitted and why?

 a.

 b.

 c.
 2.  Are all resources (personnel, materials and equipment) on hand to perform the work?

Yes No

 If No, what items are missing?

 a.

 b.

 c.
 3.  Check approved resources against delivered resources.  (This should be done as they arrive.)
Comments:

All delivered resources will be documented on QRIR 07

 III. Equipment Checkouts
 1.  Has all equipment in function checked?

Yes No N/A

 1.  Have all coordinates systems been verified against the plans?

Yes No N/A

 1.  Are coordinates systems / measurements / units of measure consistent with the plans?

Yes No N/A

 If No, what action is taken?
Comments:

 IV. Material Storage
 1.  Are materials stored properly?

Yes No N/A

 If No, what action is taken?
Comments:
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jul 19, 2023
Contract #: N6247016D9008

 V. Specifications/Reference
 1.  Review each paragraph of Specification/Reference

* Assemble and test all positioning system (RTS) and DGM sensor (EM61-MK2 HP)  
* Collect an Initial IVS with the EM61 and RTS system; perform any necessary operator certifications.  
* Collect ongoing IVS and Instrument Function Tests for the EM61 and RTS being used in production mapping 
* Collect transect and full-coverage surveys for sites with planned geophysical coverage 

 2.  Discuss procedure for accomplishing the work.
Field Geophysicists will assemble and test all geophysical and positional equipment IAW DGM SOPs 04 and 07. An initial IVS 
survey will be collected IAW DGM SOP 02 prior to production data collection.  Following validation, data will be collected using 
the EM61-MK2 HP IAW DGM SOP 05.

 3.  Clarify any differences.

 VI. Preliminary Work and Permits
 1. Ensure preliminary work is correct and permits or licenses are on file. 

Yes No N/A

 If No, what action is taken?

Permit will be submitted for equipment that maintain capability for photographs, if applicable.

 2. Are utility markouts established?

Yes No N/A

 VII. Testing (material or equipment, prior to use or operation)
 1.  Identify test to be performed, frequency, and by whom.

 - Initial Geodetic Check Shot - once following assembly - Field Geo 
 - Ongoing Geodetic Check Shot - each time system is moved (RTS) - Field Geo 
 - Initial Instrument Function Test - once following assembly - Field Geo 
 - Ongoing Instrument Function Test - AM/PM and battery change (EM61) - Field Geo 
 - Initial IVS - once during initial sensor validation - Field Geo 
 - Ongoing IVS - AM/PM for each day sensor is used for production collection - Field Geo

 2.  Where required?
 - Initial Geodetic Check Shot - At an established control point 
 - Ongoing Geodetic Check Shot - At an established control point 
 - Initial Instrument Function Test - In the field 
 - Ongoing Instrument Function Test - In the field 
 - Initial IVS - Established IVS location 
 - Ongoing IVS - Established IVS location

 3.  Review testing plan.  If there is offsite testing required, identify it below.

N/A

 4. Has test facility been approved?

N/A
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jul 19, 2023
Contract #: N6247016D9008

VIII. Training

1. Was site-specific  training conducted and documented? Yes No

2. Was an AGC demonstration of capability (DOC) performed? Yes No N/A

3. Was the DOC documented and filed in the project records? Yes No N/A

IX. Safety

1. Review applicable portion of the Task Order Site Health and Safety Plan.

2. Activity hazard analysis updated and approved? Yes No

3. APP signature page and AHAs signed? Yes No

4. Emergency contact personnel identified and contact list posted? Yes No

5. Emergency contact list current? Yes No

6. Emergency action drill conducted and documented? Yes No

 7. Do all personal performing this DFW have current medical clearance and
certifications (e.g., EOD/UXO, HAZWOPER, 8hr Refresher, OSHA Supervisor)? Yes No

X. Attach any DFW-specific checklist to the report, if used.

Comments:

XI. Summary of Action Items or Punch List:

Action Items:

* Perform DGM/RTS certifications for Jason Null and post to Project SP site/MMRP SP site
* Complete QRIR-007
* Permit (camera pass) for the RTS, if applicable; disabling camera if possible
* Emergency Contact List/Hospital Route folder for site trucks
* Need personnel certifications for Jason Null
* Will require an updated excavation permit for UXO-08 once the full-coverage area is identified
* Verify if field laptop can be used as intended

XII. Risks

1. Have risks (Safety, Scope, Schedule, Budget, Level of Quality) been
reviewed and updated based on current site conditions for this DFW?

Yes No

XIII. Client comments during meeting:

Comments:
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jul 19, 2023
Contract #: N6247016D9008

Date: 07/19/2023 Date: 07/19/2023

Site Superintendent or Equivalent Project Quality Manager

Digitally signed by: Matthew Barner
DN: CN = Matthew Barner email = matt.barner@tetratech.
com C = US O = Tetra Tech OU = TMR
Date: 2023.07.25 08:11:44 -04'00'

Matthew Barner Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.07.26 08:09:45 -04'00'
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CLEAN

CONTRACT NUMBER N6247016D9008

FCR # DATE

Naval Base Kitsap Bangor, Silverdale WA

1.

2.

Tt Program QC Manager (Print Name and Sign)

Date

7/5/23

Date

Mitch Baron Project Manager 7/5/2023

FIELD CHANGE REQUEST (FCR)

TASK ORDER # N4425519F4112 FCR-NW194112-07

Date4. Originator: (print name and sign)

This FCR addresses correction to the investigation area at sites UXO 15 and UXO 16.  Project investigation areas and 

boundaries are defined by the corresponding global positioning system (GPS) coordinates associated with the project figures in 

the MEC QAPP.  At site UXO 15 the area inside the (two layer high security) fence is excluded from investigation.  However the 

location of the fence shown on the figures (10-19 and 17-16) is incorrect.  Actual fence location is approximately 50 ft west.  

Land surveyors have recorded the coordinates of the high security fence and accessible inspection areas.  Figures 10-19 and 17-

16 have been revised to accurately show the fence location and areas to be inspected and surveyed by EM-61 as shown by 

transect lines.  In additon, the fence location has been added to site UXO 16 figures 10-20 and 17-17.  Field personnel will 

inspect accessible area up to both sides of the fence (as allowed by security). 

Replace QAPP figures 10-19, 10-20, 17-16, and 17-17 with the attached figures.

Figures in the MEC QAPP were generated using Google Earth imagery with notation, such as the fence, based on visual 

interpretation.  At the time of the figure preparation, the fence was not present in the imagery and its position was incorrectly 

shown. 

7/5/2023

LOCATION: NTR/RPM

Final MEC QAPP - Munitions Response Quality Assurance Project Plan for Munitions and Explosives of Concern Site Inspection 

at Naval Base Kitsap Bangor dated June 2021.

Figures 10-19, 10-20, 17-16, and 17-17.

Document to be changed.  Identify revision, date, section, drawing, etc.

Reason for Change  (Attach sheet if necessary)

Description of existing requirement and proposed change (Attach sheet if necessary)

Forrest Malone

Reviewed by: (print name and sign) Title

Norm Piper

7/5/2023

UXO Operations Manager

Date

7/5/2023

Mitch Baron

Tt Program QC Manager (Print Name and Sign)

Title

Site Superintendent (Print name and sign) Task Order Manager (Print name and sign)

Navy Acknowledgement (Print name and sign)

Michelle Coffman

Date

Date

FCR-NW194112-07 Page 1 

7/5/23
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Weekly Quality Control Report

Page 1 of 3 QP-01 Rev. 3, Rev Date 04/12/2022

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

 WQCR INFORMATION 

From: 07/22/2023 To: 07/28/2023 Report #: 023

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): DFW 8 Activity/Task #: DGM Data Processing 
and QC

Initial Inspection (DFW): DFW 5; DFW 6 Activity/Task #: IVS Establishment; 
DGM Field Surveys

Follow-Up Inspection (DFW): None Activity/Task #: N/A

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): Review of Initial IVS tests for the EM61-HP sensor with RTS. QC Checklist associated with 
Instrument Assembly is attached to this report. IVS Technical Memorandum preparation in progress. 

DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-15.  SOP checklists associated with Dynamic Detection Surveys and Civil Survey are 
attached to this report. 

DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing.   

Tests Performed and Results:

- Performed Ongoing Geodetic Function Checks IAW MQO # 1-5 (Passed).
- Performed Ongoing Sensor Function Tests for EM61-HP IAW MQO # 3-4 (Passed).
- Processed Initial IVS Dynamic Positioning Accuracy for EM61-HP and TEM-8g sensors IAW MQO # 3-6 (Passed).
- Processed Ongoing IVS Dynamic Positioning Precision for EM61-HP sensor IAW MQO # 3-7 (Passed).
- Processed In-line measurement spacing for IVS datasets for EM61-HP sensor IAW MQO # 3-8 (Passed).

Materials and Equipment Received and Results of Inspection:

- Leica CS16 controller (RTS) picked up from off-site vendor following camera removal.
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PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Jul 28, 2023
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None

Field Change Requests Initiated or Status:

FCR-008 initiated on 07/27/2023 to remove TEM-8g surveys and update language on GPR surveys for sites UXO-08, UXO-10, 
UXO-15 and UXO-16, as presented in FCR-006.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

 - RTS cannot be used in secure areas until equipment pass can be obtained. 
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PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Jul 28, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.08.04 16:02:03 -04'00'
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Initial Inspection Checklist

Page 1 of 2 QP-01 Rev. 1, Rev Date 09/01/2021

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

Contract Name: Naval Base Kitsap Bangor   

Contract #: N6247016D9008 Date: 07/26/2023

Task Order #: N4425519F4112 Reference: QAPP, SOPs

DFW/Activity #: DFW#5 - IVS Establishment; DFW #6 - DGM Field Surveys Client Notified NoYes N/A

 Part I. Personnel Present:

# Name Position Company/Government Agency

1 Jessie Powers QC Geo Tetra Tech

2 Eugene Mikell QCM Tetra Tech

3 Matt Barner Project Geo Tetra Tech

4 Anthony Aguirre UXOQCS Tetra Tech

5 Simon Jobman Database Manager Tetra Tech

6 Melissa King QA Geo USN

7 Zachary Weston Field Geophysicist Tetra Tech

8 Jacob Jankowski Field Geophysicist Tetra Tech

9 Brett Yarborough Site Geophysicist Tetra Tech

10 Jason Null Field Geophysicist Tetra Tech

11 Mitch Baron PM Tetra Tech

12 Scot Wilson PM Tetra Tech

 Part II. Preparatory punch list/deficiencies are resolved/corrected?

Yes No N/A (No punch list/deficiencies were identified)

 Part III. Summarize compliance with procedures (be specific) identified at preparatory inspection.  
 Coordinate plans, specifications, and submittals.
Comments:

All geodetic and geophysical sensors were assembled, tested and inspected IAW DGM SOPs 04 and 07.  The Initial IVS 
surveys were collected with the EM61-HP coupled with RTS on 07/20/2023 IAW DGM SOP 02.  Transect data were collected in 
UXO-15 IAW DGM SOP 05 on 07/24/2023.
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Initial Inspection Checklist

QP-01 Rev. 1, Rev Date 09/01/2021

Date: Jul 26, 2023
Contract #: N6247016D9008

 Part IV. Preliminary Work.  Ensure preliminary work is complete and correct.  If not, describe the action(s) taken.  
 Attach DFW-specific checklist to this report, if used.
Actions:

All necessary control points have been emplaced by PLS in support of geophysical survey operations.  All vegetation reduction 
and surface clearance operations have been completed in areas where geophysical collection has begun and is ongoing in 
UXO-08, UXO-10, UXO-15 and UXO-16. 
 
TetraForms checklists for Civil Survey, IVS Instrument Verification and Dynamic Detection Survey will be completed.

 Part V. Establish Levels of Workmanship

Provide performance criteria for DFW from Plans or SOP.
MQO #1-4 - Assemble Positioning Systems (RTS):  System was assembled as specified in manual and DGM SOP 07 each time the system 
was setup for use. 
MQO #1-5 - Initial Geodetic Function Checks (RTS):  Measured check-shots at known control point established by the PLS were within 4 
inches of ground truth following RTS assembly. 
MQO #1-6 - Ongoing Geodetic Function Checks (RTS):  Measured check-shots at known control points were within 4 inches of ground 
truth each time the systems were moved to a new location. 
MQO #3-1- Assemble system (EM61-HP):  Systems were assembled as specified in manuals and DGM SOP 04. 
MQO #3-4 - Ongoing Instrument Function Test (EM61-HP): Static test item responses  were within 20% of established initial responses 
MQO # 3-6 - Initial dynamic positioning accuracy (EM61-HP):  Derived positions of IVS targets were within 10" of ground truth locations 
MQO # 3-14 - Battery Voltage (EM61-HP):  Battery changed before voltage < 11.0V 

 Part VI. Resolve any differences

Comments:

MQO #3-2 - Initial Instrument Function Test (EM61-HP):  Initial static test item responses have not yet been verified within 20% 
of predicted responses based on existing scaled ISO40 response curves 
MQO # 3-7 - Ongoing survey positioning precision (EM61-HP):  Ongoing IVS results have not been verified by data processors 
yet. 
MQO # 3-8 - In-line measurement spacing (Ongoing IVS/Production data):  Ongoing IVS results and production data have not 
been verified by data processors yet. 
MQO # 3-10 - Full coverage (EM61-HP):  Full-coverage production data have not yet been been collected. 
MQO # 3-9 - Transect Coverage (EM61-HP):  Production data have not yet been verified by data processors. 

 Part VII. Check Safety

Review job conditions using Site Health and Safety Plan and activity hazard analysis. 
Comments:
None.

Date: 07/26/2023

Project Quality Manager

Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.07.26 11:38:47 -04'00'
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Contract Name: Naval Base Kitsap Bangor   

Contract #: N6247016D9008 Date: 07/25/2023

Task Order #: N4425519F4112 Reference: QAPP, SOPs

DFW/Activity #: DFW#8 - DGM Data Processing and QC Client Notified Yes No N/A

 I. Personnel Present:

# Name Position Company/Government Agency

1 Jessie Powers QC Geo Tetra Tech

2 Mitch Baron PM Tetra Tech

3 Brett Yarborough Data Processor/Site Geophysicist Tetra Tech

4 Simon Jobman Data Processor/Database Manager Tetra Tech

5 Eugene Mikell QCM Tetra Tech

6 Melissa King QA Geo USN

7 Anthony Aguirre UXOQCS Tetra Tech
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Preparatory Inspection Checklist

QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jul 25, 2023
Contract #: N6247016D9008

II. Deliverables or Submittals
1.a.  Review Deliverable/Submittal Register (if used).  Have all applicable deliverables/submittals been approved?

Yes No

1.b. Are the work plan and SOPs available on site?

Yes No

 If No, what items have not been submitted and why?

 a.

 b.

 c.
2. Are all resources (personnel, materials and equipment) on hand to perform the work?

Yes No

 If No, what items are missing?

 a. GIS shapefiles for UXO Sites 08, 10, 15 and 16 are still in progress.  

 b.

 c.
3. Check approved resources against delivered resources.  (This should be done as they arrive.)
Comments:

N/A - all data processing is being performed in established remote office locations.

III. Equipment Checkouts
1. Has all equipment in function checked?

Yes No N/A

1. Have all coordinates systems been verified against the plans?

Yes No N/A

1. Are coordinates systems / measurements / units of measure consistent with the plans?

Yes No N/A

 If No, what action is taken?
Comments:

IV. Material Storage
1. Are materials stored properly?

Yes No N/A

 If No, what action is taken?
Comments:
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QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jul 25, 2023
Contract #: N6247016D9008

 V. Specifications/Reference
 1.  Review each paragraph of Specification/Reference

* Retrieve and verify all raw data packages from the field 
* Process data and communicate with field team on need for infill surveys or additional documentation 
* Review QC test results and perform ongoing data review and interpretation 
* Target processed DGM survey data 
* Confirm blind seed detection in full-coverage surveys (QC Geo) 
* Upload processed data packages for QC Geo review and provide databases to Data Manager for incorporation into Access

 2.  Discuss procedure for accomplishing the work.
Data processors will retrieve raw data from the SP site and verify any relevant details impacting data processing with daily 
logbook entries.  QC and production data will be processed IAW DGM SOP 05 and verified against MQOs in WS#22 Table 
22-3.  Any datasets requiring gap-fill will be issued to the field for collection.  All complete datasets will be targeted IAW the site-
specific picking threshold.  All processed data will be uploaded to the SP site for QC Geo review prior to weekly QA data 
submittal.

 3.  Clarify any differences.

This inspection does not cover GPR survey data processing.  

 VI. Preliminary Work and Permits
 1. Ensure preliminary work is correct and permits or licenses are on file. 

Yes No N/A

 If No, what action is taken?

 2. Are utility markouts established?

Yes No N/A
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Date: Jul 25, 2023
Contract #: N6247016D9008

 VII. Testing (material or equipment, prior to use or operation)
 1.  Identify test to be performed, frequency, and by whom.

 - Initial Instrument Function Test - once following assembly (within 20% of predicted HP response) - Data Processor 
 - Ongoing Instrument Function Test - every day systems are used (within 20% of initial response) - Data Processor 
 - Initial IVS positioning accuracy - once during initial sensor validation (within 10" of ground truth location) - Data Processor 
 - Ongoing IVS positioning precision- every day systems are used for production data (within 10" of running average) - Data 
Processor 
 - In-line measurement spacing - every completed dataset (98% ≤0.75', 100% ≤3.3') - Data Processor 
 - Full coverage - every completed grid (≥90% @ 2'; 98% ≤3.3') - Data Processor 
 - Transect coverage - every completed transect (within 25' of planned transect) - Data Processor  
 - Valid Position Data - every RTS dataset - Data Processor 
 - Dynamic Survey Performance - each day of full-coverage collection (targeted seed location ≤3.3' from ground truth) - QC Geo

 2.  Where required?
 - Initial Instrument Function Test - Running QC summary/Access Database 
 - Ongoing Instrument Function Test - Running QC summary/Access Database 
 - Initial IVS positioning accuracy - Running QC summary/Access Database 
 - Ongoing IVS positioning precision- Running QC summary/Access Database 
 - In-line measurement spacing - Running QC summary/Access Database 
 - Grid coverage - Running QC summary/Access Database 
 - Transect coverage - Running QC summary/Access Database 
 - Valid Position Data - Geosoft Database 
 - Dynamic Survey Performance - Blind Seed Log

 3.  Review testing plan.  If there is offsite testing required, identify it below.

N/A

 4. Has test facility been approved?

N/A

 VIII. Training

 1. Was site-specific  training conducted and documented? Yes No

 2. Was an AGC demonstration of capability (DOC) performed? Yes No N/A

 3. Was the DOC documented and filed in the project records? Yes No N/A
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QP-01 Rev. 5, Rev Date 04/18/2022

Date: Jul 25, 2023
Contract #: N6247016D9008

 IX. Safety

1. Review applicable portion of the Task Order Site Health and Safety Plan.

N/A - there is no AHA  for data processing.  No personnel are on-site as part of DFW #8

 2. Activity hazard analysis updated and approved? Yes No

 3. APP signature page and AHAs signed? Yes No

 4. Emergency contact personnel identified and contact list posted? Yes No

 5. Emergency contact list current? Yes No

 6. Emergency action drill conducted and documented? Yes No

 7. Do all personal performing this DFW have current medical clearance and 
certifications (e.g., EOD/UXO, HAZWOPER, 8hr Refresher, OSHA Supervisor)? Yes No

 X. Attach any DFW-specific checklist to the report, if used.

Comments:

 XI. Summary of Action Items or Punch List:

Action Items:

* Upload GIS shapefiles to SP Site 
* Post upcoming FCR-007

 XII. Risks

 1. Have risks (Safety, Scope, Schedule, Budget, Level of Quality) been 
reviewed and updated based on current site conditions for this DFW?

Yes No

 XIII. Client comments during meeting:

Comments:

Date: 07/25/2023 Date: 07/25/2023

Site Superintendent or Equivalent Project Quality Manager

Digitally signed by: Matthew Barner
DN: CN = Matthew Barner email = matt.barner@tetratech.
com C = US O = Tetra Tech OU = TMR
Date: 2023.07.25 11:44:30 -04'00'

Matthew Barner Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.07.26 08:06:51 -04'00'
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Weekly Quality Control Report
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 WQCR INFORMATION    

From: 07/29/2023 To: 08/04/2023 Report #: 024

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): DFW 8 Activity/Task #: DGM Data Processing 
and QC

Follow-Up Inspection (DFW): DFW 5; DFW 6 Activity/Task #: IVS Establishment; 
DGM Field Surveys

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): IVS Technical Memorandum preparation in progress. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-15.  QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 08/04/23 includes EM61-HP QC 
data from week 07/24/23 - 07/27/23 and Initial G4 EM61-HP IVS data. 

Tests Performed and Results:

- Processed Ongoing Geodetic Function Checks IAW MQO # 1-5 (Passed). 
- Processed Initial Sensor Function Test for EM61-HP IAW MQO #3-2 (Failed) - See NCR-006. 
- Processed Ongoing Sensor Function Tests for EM61-HP IAW MQO # 3-4 (Passed). 
- Processed Ongoing IVS Dynamic Positioning Precision for EM61-HP sensor IAW MQO # 3-7 (Passed). 
- Processed In-line measurement spacing for IVS datasets for EM61-HP sensor IAW MQO # 3-8 (Passed). 
 

Materials and Equipment Received and Results of Inspection:

N/A
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 4, 2023
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-006 initiated on 08/04/23 to address initial EM61 Instrument Function test response being less than 20% of established 
EM61 HP response curve values, resulting in failure of MQO #3-2. 

Field Change Requests Initiated or Status:

FCR-008 initiated on 07/27/2023 to remove TEM-8g surveys and update language on GPR surveys for sites UXO-08, UXO-10, 
UXO-15 and UXO-16, as presented in FCR-006 (finalized on 08/03/23).

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

 - RTS cannot be used in secure areas until equipment pass can be obtained. 
 - Weekly Field Work Status call on 08/03/2023 with project team.  Refer to project files for approved meeting minutes. 
 - Initial Inspection call for DFW #8 on 08/04/23. Refer to attached inspection checklist for relevant information. 
 
 

B-73



Page 3 of 3

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 4, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.08.08 12:16:53 -04'00'
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Contract Name: Naval Base Kitsap Bangor   

Contract #: N6247016D9008 Date: 08/04/2023

Task Order #: N4425519F4112 Reference: QAPP, SOPs

DFW/Activity #: DFW#8 - DGM Data Processing and QC Client Notified NoYes N/A

 Part I. Personnel Present:

# Name Position Company/Government Agency

1 Jessie Powers QC Geo Tetra Tech

2 Mitch Baron PM Tetra Tech

3 Shaun Woods UXOQCS Tetra Tech

4 Anthony Aguirre UXOQCS Tetra Tech

5 Simon Jobman Data Processor/Database Manager Tetra Tech

6 Brett Yarborough Data Processor/Site Geophysicist Tetra Tech

 Part II. Preparatory punch list/deficiencies are resolved/corrected?

Yes No N/A (No punch list/deficiencies were identified)

 Part III. Summarize compliance with procedures (be specific) identified at preparatory inspection.  
 Coordinate plans, specifications, and submittals.
Comments:

All raw geodetic and geophysical data were retrieved and reviewed by data processors against logbook entries and field 
checklists.  Initial IVS data for the G4 EM61-HP system were processed IAW DGM SOP 05 and verified against MQOs in 
WS#22 Table 22-3.  Data will be posted for QA review and presented in the IVS Technical Memorandum Addendum 02 
following the QC review process.

 Part IV. Preliminary Work.  Ensure preliminary work is complete and correct.  If not, describe the action(s) taken.  
 Attach DFW-specific checklist to this report, if used.
Actions:

All QC tracking sheets have been set-up and verified.  All data processors have been assigned TetraForm account information 
and the QA delivery folder has been confirmed to be accessible. TetraForms checklists for Initial IVS Dynamic Data Processing 
will be submitted.
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Initial Inspection Checklist

QP-01 Rev. 1, Rev Date 09/01/2021

Date: Aug 4, 2023
Contract #: N6247016D9008

 Part V. Establish Levels of Workmanship

Provide performance criteria for DFW from Plans or SOP.
MQO #3-2 - Initial Instrument Function Test (EM61-HP):  Static test item responses collected during attenuation test were within 20% of 
predicted responses based on HP scaled ISO40 response curve  
MQO #3-4 - Ongoing Instrument Function Test (EM61-HP): Static test item responses  were within 20% of established initial responses 
MQO # 3-6 - Initial dynamic positioning accuracy (EM61-HP):  Derived positions of IVS targets were within 10" of ground truth locations. 
MQO #3-7 - Ongoing Detection Survey Positioning Precision (EM61-HP): Derived positions of IVS targets were within 10" of running 
average positions. 
MQO # 3-8 - In-line measurement spacing (EM61-HP):  IVS Data met the minimum requirements for 98% of successive measurements to 
be within 0.75ft; 100% of successive measurements to be within 3.3ft. 

 Part VI. Resolve any differences

Comments:

MQO # 3-8 - In-line measurement spacing (Production data):  Production data have not been delivered for QC review yet. 
MQO # 3-9 - Transect Coverage (EM61-HP):  Production data have not been delivered for QC review yet. 
MQO # 3-10 - Full coverage (EM61-HP):  Production data have not been collected in UXO-08. 
MQO # 3-17 - Dynamic DGM Survey Performance:  Production data have not been collected in UXO-08. 

 Part VII. Check Safety

Review job conditions using Site Health and Safety Plan and activity hazard analysis. 
Comments:
None.

Date: 08/04/2023

Project Quality Manager

Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.08.08 17:12:12 -04'00'
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CLEAN
CONTRACT NUMBER N6247016D9008

FCR # DATE
Naval Base Kitsap Bangor, Silverdale WA

1.

2.

Tt 

Date

8/3/23

Date

Mitch Baron Project Manager 7/27/2023

FIELD CHANGE REQUEST (FCR)

TASK ORDER # N4425519F4112 FCR-NW194112-08

Date4. Originator: (print name and sign)

MEC QAPP Worksheet 10 Section 10.3 presents four sites for potential deferral to Remedial Investigation (RI) if required due to 
funding.  These four sites include:
• UXO 8 Flier/Tang Road Disposal
• UXO 10 Dunnage Canyon
• UXO 15 Tinian Road Dunnage
• UXO 16 Boundary Road Burn Site

MEC QAPP Worksheet 17 provides survey design specifics (vegetation clearance, detector aided surface sweep, and digital 
geophysical mapping [DGM]) for all project sites including the above four sites.  Worksheet 17 specifies surface sweep and DGM 
areas including specific details of each of the three DGM methods.  

FCR-NW194112-06 was issued to address an alternate approach to Ground Penetrating Radar (GPR) surveying at the sites 
based on project data team (PDT) review of data and existing site conditions.  The FCR revised Section 17 tables to reflect the 
PDT decision for GPR surveys at all the sites.  However the revised tables either did not include, or identified as Not Applicable 
(N/A), the four sites that were anticapated to be deferred.  With sufficient funding remaining, the project is proceeding with survey 
investigations at the four deferred sites as defined in the QAPP with the exception of not conducting TEM-8g surveys.  To 
accurately reflect the DGM surveys to be conducted at the four deferred sites, Tables 17-1, 17-2, and 17-3 revised by FCR-
NW194112-06 are provided again by this FCR with inclusion of the four deferred sites.

As stated in block 2 above, site UXO 8, UXO 10, UXO 15, and UXO 16 were not expected to be investigated due to funding 
constraints and were not appropriately notated in changes made by FCR-NW194112-06.

7/27/2023
LOCATION: NTR/RPM

Final MEC QAPP - Munitions Response Quality Assurance Project Plan for Munitions and Explosives of Concern Site Inspection 
at Naval Base Kitsap Bangor dated June 2021.

Additionally Field Change Request FCR-NW194112-06.

Document to be changed.  Identify revision, date, section, drawing, etc.

Reason for Change  (Attach sheet if necessary)

Description of existing requirement and proposed change (Attach sheet if necessary)

Forrest Malone

Reviewed by: (print name and sign) Title

Jessie Powers

7/27/2023

QC Geophysicist

Date

8/3/2023

Mitch Baron
Tt Program QC Manager (Print Name and Sign)

Title

Site Superintendent (Print name and sign) Task Order Manager (Print name and sign)

Michelle Coffman

Date

Date

ign)

FCR-NW194112-08 Page 1 

nager (Print Name and Sign)
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CONTRACT NUMBER N6247016D9008 
TASK ORDER N4425519F4112 

FCR-08, Attachment 1 
 

This document summarizes updates to the final MEC QAPP including FCR-NW194112-06 for the subject 
task order.  Text sections and tables in the MEC QAPP and as revised by FCR-NW194112-06 are 
presented in black font, whereas the proposed updates are in red font. 
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Worksheet #17, Table 17-1. 
 
This table was updated by FCR-NW194112-06 to reflect which MRP sites will have GPR surveying based 
on PDT meetings during the SI data reviews.  Only the first and last columns of this table from the MEC 
QAPP are presented for brevity.   
 

TABLE 17-1 (Revised FCR-NW194112-08):  SUMMMARY OF SI DATA COLLECTION ACTIVITIES BY 
SITE  

SITE NAME/ LOCATION 
Planned Geophysical Survey Coverage1 

Types EM61-MK2 HP 
T/FC 

(acres) 

TEM-8g 
T/FC 

(acres) 
GPR 

YES OR N/A 
UXO 02 

 (Site CC), Keyport 
Annex 

N/A Not Applicable (N/A) N/A N/A 

UXO 03 
 (Site D), Lower Base T/FC T 

(5.4) 
FC 

(0.5) N/A 

UXO 04 
 (Site 9), Upper Base T/FC T & FC 

(1.1) 
T & FC 
(0.5) YES 

UXO 06  
 (Site 22), North Lower Base NA N/A N/A N/A 

UXO 07  
 (Site 23), North Lower Base T/FC T 

(0.1) 
FC 

(0.8) YES 

UXO 07B 
 (OU1 Site A), North Lower 

Base 
N/A N/A N/A N/A 

UXO 08 
Site NN),  

 
T/FC T & FC 

(0.7) N/A Pending 
Determination 

UXO 09  
 (Site OO), North Lower 
Base 

 
NA N/A N/A N/A 

UXO 10  
 (Site 12),  

 
T T 

(1.1) N/A Pending 
Determination 

UXO 11  
 (Site 14), Lower Base T T 

(0.3) N/A N/A 

UXO 11B  
 (Site 8), 

Lower Base 
T T 

(0.3) N/A N/A 

UXO 12 
 (Site HH), Lower Base NA N/A N/A N/A 

UXO 13 
 (Site 4  

, Lower Base 

 
T 

T 
(0.3) N/A N/A 

UXO 14 
Site JJ),  

 

 
NA N/A N/A N/A 

UXO 15 
 (Site KK),  

 
T/FC T 

(0.8) N/A Pending 
Determination 

UXO 16  
 (Site LL),  

 
T/FC T 

(1.1) N/A N/A 

UXO 17  
 (Site 2), Upper Base 

 
FC 

FC 
(5) 

FC 
(9.3) YES 

UXO 17B 
 (Site 1), Upper 

Base 

 
FC 

FC 
(13.3) 

FC 
(13.3) YES 

UXO 17C 
 (Site BB), Upper 

Base 
NA N/A N/A N/A 

1 Transect-based survey (T) or full coverage (FC) (i.e., grid-based survey across portion of footprint requiring 
geophysical mapping) or combination of the two (T/FC). 
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Worksheet #17, Table 17-2. 
 
Table 17-2, as revised by FCR-NW-194112-06, is further revised below to put back in place sites UXO 8, 
UXO 10, UXO 15, and UXO 16. 
 
 

TABLE 17-2 (Revised FCR-NW194112-08):  DGM TRANSECT SURVEYS 

SITE NAME/ LOCATION 
EM61-MK21 Nominal 
Transect Spacing4 

(feet) 

TEM-8g2 Nominal 
Transect Spacing4 

(feet) 

Geophysical Survey Transect 
Coverage 

EM61-MK2 HP 
 (acres) 

TEM-8g 
 (acres) 

UXO 03 
 (Site D), 

Lower Base 
12 N/A 5.4 N/A 

UXO 04 
 (Site 9), 

Upper Base 
10 190 1 0.1 

UXO 07  
 (Site 23), North 

Lower Base 
33 N/A 0.1 N/A 

UXO 08 
 

(Site NN),  
 

61 N/A 0.2 N/A 

UXO 10  
 (Site 12), 

 
7 N/A 1.1 N/A 

UXO 11  
 (Site 

14), Lower Base 
 

22 N/A 0.3 N/A 

UXO 11B  
 

 (Site 8), Lower 
Base 

22 N/A 0.3 N/A 

UXO 13 
 

(Site 4 ), Lower 
Base 

27 N/A 0.3 N/A 

UXO 15 
(Site 

KK),  
 

28 N/A 0.8 N/A 

UXO 16  
 

(Site LL),  
 

30 N/A 1.1 N/A 
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Worksheet #17, Table 17-3. 
 
Table 17-3, as revised by FCR-NW-194112-06, is further revised below to put back in place site UXO 8. 
 
 

TABLE 17-3 (Revised FCR-NW194112-08):  DGM FULL COVERAGE SURVEYS 

SITE NAME/ LOCATION EM61-MK2 HP 
 (acres) 

TEM-8g 
 (acres) 

UXO 03 
 (Site D), Lower Base N/A 0.5 

UXO 04 
 (Site 9), Upper Base 0.1 0.4 

UXO 07  
Site 23), North Lower Base N/A 0.8 

UXO 08 
 (Site NN),  0.5 N/A 

UXO 17  
 (Site 2), Upper Base 5 9.3 

UXO 17B 
 (Site 1), Upper Base 13.3 13.3 
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Worksheet #17, Table 17-4 (new). 
 
Table 17-4 was added by FCR-NW194112-06 to document the GPR scope to be completed at each MRP 
site.  The table has been revised to notate GPR determination is pending. 
 

TABLE 17-4 (Revised FCR-NW194112-08):  SITES WITH GPR SURVEYING 

SITE NAME/ LOCATION GPR SCOPE TRANSECT LENGTH 
(linear feet) 

UXO 04 
 (Site 9), Upper Base 12 profiles 1,256 

UXO 07  
 (Site 23), North Lower Base 7 profiles 354 

UXO 08 
 (Site NN),  Pending Determination 

UXO 10  
 (Site 12),  Pending Determination 

UXO 15 
 (Site KK),  Pending Determination 

UXO 16  
 (Site LL),  N/A N/A 

UXO 17  
 (Site 2), Upper Base 9 profiles 1,121 

UXO 17B 
 (Site 1), Upper Base 10 profiles 1,371 
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Weekly Quality Control Report
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 WQCR INFORMATION    

From: 08/05/2023 To: 08/11/2023 Report #: 025

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 5; DFW 6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): IVS Technical Memorandum preparation in progress. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-15, UXO-08, UXO-16 and UXO-10.  QC checklists associated with Civil Survey are 
attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 08/11/23 includes EM61-HP QC 
data from week 07/31/23 - 08/03/23. 

Tests Performed and Results:

- Processed Ongoing Geodetic Function Checks IAW MQO # 1-5 (Passed). 
- Processed Ongoing Sensor Function Tests for EM61-HP IAW MQO # 3-4 (Passed). 
- Processed Ongoing IVS Dynamic Positioning Precision for EM61-HP sensor IAW MQO # 3-7 (Passed/Failed - See NCR-007). 
- Processed In-line measurement spacing for IVS and transect datasets for EM61-HP sensor IAW MQO # 3-8 (Passed). 

Materials and Equipment Received and Results of Inspection:

N/A
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 11, 2023
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-006 initiated on 08/04/23 to address initial EM61 Instrument Function test response being less than 20% of established 
EM61 HP response curve values, resulting in failure of MQO #3-2. In progress. 
 
NCR-007 initiated on 08/10/23 to address the EM61 AM IVS file from 08/02/2023 not containing any positional data, resulting in 
failure of MQO #3-7. In progress.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

 - RTS equipment pass obtained - system can now be used in secure areas. 
 - Weekly Field Work Status call on 08/09/2023 with project team.  Refer to project files for approved meeting minutes. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 11, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.08.14 16:08:22 -04'00'
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Weekly Quality Control Report

Page 1 of 3 QP-01 Rev. 3, Rev Date 04/12/2022
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 WQCR INFORMATION    

From: 08/12/2023 To: 08/18/2023 Report #: 026

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 5; DFW 6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): IVS Technical Memorandum preparation in progress. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-16 and UXO-10.  QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 08/18/23 includes EM61-HP QC 
data from week 08/07/23 - 08/10/23. 

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks IAW MQO # 1-5 (Passed). 
- Verified Ongoing Sensor Function Tests for EM61-HP IAW MQO # 3-4 (Passed - Access DB). 
- Verified Ongoing IVS Dynamic Positioning Precision for EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS and transect datasets IAW MQO # 3-8 (Passed - Access DB). 
- Verified Transect coverage for transect datasets IAW MQO # 3-9 (Passed - Geosoft linepaths). 
- Verified Battery Voltage for EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks) 

Materials and Equipment Received and Results of Inspection:

N/A
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 18, 2023
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-006 initiated on 08/04/23 to address initial EM61 Instrument Function test response being less than 20% of established 
EM61 HP response curve values, resulting in failure of MQO #3-2. Submitted for client approval 08/18/2023. 
 
NCR-007 initiated on 08/10/23 to address the EM61 AM IVS file from 08/02/2023 not containing any positional data, resulting in 
failure of MQO #3-7. Submitted for client approval 08/18/2023.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

 - Weekly Field Work Status call on 08/16/2023 with project team.  Refer to project files for approved meeting minutes. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 18, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.08.22 15:41:01 -04'00'
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Weekly Quality Control Report
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 WQCR INFORMATION    

From: 08/19/2023 To: 08/25/2023 Report #: 027

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 5; DFW 6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): G5 EM61-HP system was received and inspected as part of QRIR 08 and assembled and tested 
IAW DGM SOP 04. QC checklist associated with Sensor Assembly is attached to this report. IVS Technical Memorandum 
preparation in progress. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-16 and UXO-10.  QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 08/25/23 includes G4 EM61-HP 
QC data from week 08/14/23 - 08/18/23 and UXO-08 transect data. QC checklist associated with Dynamic Data Submittal is 
attached to this report. 

Tests Performed and Results:

- Verified Assembly of G5 EM61-HP sensor IAW MQO # 3-1 (Passed - Geo 1 Logbook) 
- Verified Ongoing RTS Geodetic Function Checks IAW MQO # 1-5 (Passed - Access DB). 
- Verified Ongoing Sensor Function Tests for G4 EM61-HP IAW MQO # 3-4 (Passed - Access DB). 
- Verified Ongoing IVS Dynamic Positioning Precision for G4 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS and transect datasets IAW MQO # 3-8 (Passed - Access DB). 
- Verified Transect coverage for transect datasets IAW MQO # 3-9 (Passed - Geosoft linepaths). 
- Verified Battery Voltage for G4 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks) 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 25, 2023
Contract #: N6247016D9008

Materials and Equipment Received and Results of Inspection:

- All materials received and inspected by Tetra Tech Field Personnel. Refer to completed QRIR 08 for equipment specifics.

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-006 initiated on 08/04/23 to address initial EM61 Instrument Function test response being less than 20% of established 
EM61 HP response curve values, resulting in failure of MQO #3-2. Submitted for client review on 08/18/2023. 
 
NCR-007 initiated on 08/10/23 to address the EM61 AM IVS file from 08/02/2023 not containing any positional data, resulting in 
failure of MQO #3-7. Submitted for client review on 08/18/2023.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- G4 EM61 system experienced an equipment hardware failure on 08/21/2023 and was removed from use.  No NCR will be 
issued for the failing PM Sensor Function Test.  Production data collected in UXO-10 on 08/21/2023 will be reviewed for 
usability. 
- G5 EM61 system cannot be used in secure areas until equipment pass can be obtained with updated serial numbers. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Aug 25, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.09.05 13:15:56 -04'00'
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Weekly Quality Control Report
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 WQCR INFORMATION    

From: 08/26/2023 To: 09/01/2023 Report #: 028

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 5; DFW 6; DFW 8 Activity/Task #:

IVS Establishment; 
DGM Field Surveys;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #5 (IVS Establishment): G5 EM61-HP system was tested IAW DGM SOP 04. QC checklist associated with IVS Instrument 
Verification is attached to this report. IVS Technical Memorandum preparation in progress. 
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-16 and UXO-10.  QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. 08/21/23 PM Instrument Function Test 
for G4 system failed due to sensor hardware failure.  No PM IVS data collected for 08/21/23 - G4 system is removed from use. 
Data processing, QC and technical reporting for IVS and production data are ongoing. QA data package delivered for week end 
09/01/23 includes G4 and G5 EM61-HP QC data from week 08/21/23 - 08/24/23 and G5 Initial IVS data package. 

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks IAW MQO # 1-5 (Passed). 
- Verified Ongoing Sensor Function Tests for G4 and G5 EM61-HP sensors IAW MQO # 3-4 (Passed/Failed - No NCR required 
for failed G4 test; all G5 tests pass). 
- Verified Ongoing IVS Dynamic Positioning Precision for G4 and G5 EM61-HP sensors IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G4 and G5 EM61-HP sensors IAW MQO # 3-14 (Passed - Geo1 Logbooks) 

Materials and Equipment Received and Results of Inspection:

N/A
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Weekly Quality Control Report
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Date: Sep 1, 2023
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-006 initiated on 08/04/23 to address initial EM61 Instrument Function test response being less than 20% of established 
EM61 HP response curve values, resulting in failure of MQO #3-2. Accepted on 08/31/2023. 
NCR-007 initiated on 08/10/23 to address the EM61 AM IVS file from 08/02/2023 not containing any positional data, resulting in 
failure of MQO #3-7. Accepted on 08/28/2023.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Equipment pass for G5 EM61 system was obtained - system can now be used in secure areas on site. 
- Weekly Field Work Status call on 08/30/2023 with project team. Refer to project files for approved meeting minutes. 
- UXO-08 Transect review call on 08/31/2023 with project team to evaluate placement of follow-up full coverage mapping. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Sep 1, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.09.05 14:10:00 -04'00'
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 WQCR INFORMATION    

From: 09/02/2023 To: 09/08/2023 Report #: 029

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 6; DFW 8 Activity/Task #:
DGM Field Surveys;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-16.  QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06.  Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 09/08/23 includes G5 EM61-HP 
QC data from week 08/28/23 - 08/31/23. 

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-5 (Passed - Access DB). 
- Verified Ongoing Sensor Function Tests for G5 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB) 
- Verified Ongoing IVS Dynamic Positioning Precision for G5 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G5 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks) 

Materials and Equipment Received and Results of Inspection:

N/A

B-150



Page 2 of 3

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET
Tetra Tech Proprietary Information

Weekly Quality Control Report
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Date: Sep 8, 2023
Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 09/06/2023 with project team. Refer to project files for approved meeting minutes. 
- Preliminary delivery of UXO-10 transects to project team on 09/07/2023 to evaluate necessity of target picking and/or SRA 
delineation due to the overall saturated nature of the site. 
- IVS Technical Memorandum Addendum 02 finalized on 09/08/2023. 
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Sep 8, 2023
Contract #: N6247016D9008

 PROJECT PHOTOS

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.09.11 16:22:51 -04'00'
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 WQCR INFORMATION    

From: 09/09/2023 To: 09/15/2023 Report #: 030

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): DFW 3 Activity/Task #: QC Seeding

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 6; DFW 8 Activity/Task #:
DGM Field Surveys;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW#3 (QC Seeding): Site preparation for subsurface seed emplacement in UXO-08 full-coverage area using RTS.   
 
DFW #6 (DGM Field Surveys): Review of temporary control points installed IAW DGM SOP 07 to support transect data 
collection with the EM61-HP in UXO-15.  QC checklists associated with Civil Survey are attached to this report. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06.  Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 09/15/23 includes G5 EM61-HP 
QC data from week 09/05/23 - 09/08/23. 

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-5 (Passed - Access DB). 
- Verified Ongoing Sensor Function Tests for G5 EM61-HP sensor IAW MQO # 3-4 (Passed - Access DB) 
- Verified Ongoing IVS Dynamic Positioning Precision for G5 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified Battery Voltage for G5 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks) 

Materials and Equipment Received and Results of Inspection:

N/A
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Contract #: N6247016D9008

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

None.

Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Dig Permit for UXO-08 received on 09/11/2023 for subsurface QC Seeding of full coverage area.  
- PDT concurrence for no discrete targeting or SRA delineation of UXO-10 transect data on 09/12/2023. 
- Weekly Field Work Status call on 09/13/2023 with project team. Refer to project files for approved meeting minutes. 
- Geophysical data review call on 09/15/2023 with project team to evaluate necessity of follow-up GPR surveys for UXO-08, 
UXO-10, UXO-15 and UXO-16. PDT agreed GPR surveys were not necessary at any of the four sites.   
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Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
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NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
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 WQCR INFORMATION    

From: 09/16/2023 To: 09/22/2023 Report #: 031

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW 8 Activity/Task #: DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06.  Data processing, QC and technical 
reporting for IVS and production data are ongoing. QA data package delivered for week end 09/22/23 includes G5 EM61-HP 
QC data from week 09/11/23 - 09/14/23, UXO-15 transect data and UXO-16 transect data. QC checklists associated with 
Dynamic Data Submittal are attached to this report. 

Tests Performed and Results:

- Verified Ongoing Geodetic Function Checks for RTS IAW MQO # 1-5 (Passed - Access DB). 
- Verified Ongoing Sensor Function Tests for G5 EM61-HP sensor IAW MQO # 3-4 (Passed/Failed - See NCR-008) 
- Verified Ongoing IVS Dynamic Positioning Precision for G5 EM61-HP sensor IAW MQO # 3-7 (Passed - Access DB). 
- Verified In-line measurement spacing for IVS and production datasets IAW MQO # 3-8 (Passed - Access DB). 
- Verified Transect coverage for transect datasets IAW MQO # 3-9 (Passed - Geosoft linepaths). 
- Verified Battery Voltage for G5 EM61-HP sensor IAW MQO # 3-14 (Passed - Geo1 Logbooks) 

Materials and Equipment Received and Results of Inspection:

N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-008 initiated on 09/22/2023 to address ongoing EM61 AM Instrument Function test performed on 09/13/2023 not 
containing any static spike response data, resulting in failure of MQO #3-4. In progress.
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Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - Daily tailgate safety briefings conducted by UXOSO and documented in Daily Safety Log.   
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- DGM Field team demobilized from site 09/21/2023 following removal of temporary control points in UXO-08, UXO-10, UXO-15 
and UXO-16. 
 
 

 PROJECT PHOTOS
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NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
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 WQCR INFORMATION    

From: 09/23/2023 To: 09/29/2023 Report #: 032

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW3; DFW 8 Activity/Task #:
QC Seeding;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW#3 (QC Seeding): Blind Seed Registry updated to include seed information for UXO-08. 
 
DFW #8 (DGM Data Processing and QC): Initial QC review of UXO-08 EM61-HP data processed IAW DGM SOP 06.  Data 
processing, QC and technical reporting for production data are ongoing.  

Tests Performed and Results:

- Verified In-line measurement spacing for UXO-08 dataset IAW MQO # 3-8 (Passed - Access DB). 
- Verified full coverage line spacing for UXO-08 dataset IAW MQO # 3-10 (Passed - Access DB). 
- Verified dynamic seed detection performance for UXO-08 IAW MQO #3-17 (Passed - Blind Seed Registry) 

Materials and Equipment Received and Results of Inspection:

N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-008 initiated on 09/22/2023 to address ongoing EM61 AM Instrument Function test performed on 09/13/2023 not 
containing any static spike response data, resulting in failure of MQO #3-4. In progress.
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Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - All geophysical personnel and equipment are no longer on-site. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status call on 09/28/2023 with project team. Refer to project files for approved meeting minutes. 
 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Sep 29, 2023
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.10.04 15:38:07 -04'00'
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 WQCR INFORMATION    

From: 09/30/2023 To: 10/20/2023 Report #: 033

Client: NAVFAC NW Project: 179-8015

Contract Name: Naval Base Kitsap Bangor Location: Silverdale, WA

Contract #: N6247016D9008 Task Order #: N4425519F4112

Project Description:
Conduct geophysical surveys as part of a Site Investigation (SI) at four Munitions Response Sites (MRSs) on Naval Base Kitsap Bangor in 
Silverdale, WA.  The objective of the SI is to assess and verify the absence or presence of MPPEH to support the decision-making process 
regarding potential future actions/investigations at each MRS.

  See Contractor Production Report for information on work performed, safety, weather, and subcontractor hours.

 SUMMARY OF QUALITY CONTROL ACTIVITIES PERFORMED:

Preparatory Inspection (DFW): None Activity/Task #: N/A

Initial Inspection (DFW): None Activity/Task #: N/A

Follow-Up Inspection (DFW): DFW3; DFW 8 Activity/Task #:
QC Seeding;  
DGM Data Processing 
and QC

Rework Status: None Activity/Task #: N/A
(Enter a summary of weekly quality activities for the site activities performed.)

DFW#3 (QC Seeding): Updated Blind Seed Registry delivered to QA Geophysicist on 10/09/2023. Photos associated with 
UXO-08 seeding effort approved on 10/16/2023. 
 
DFW #8 (DGM Data Processing and QC): EM61-HP data processed IAW DGM SOP 06. Data processing and QC of EM61-HP 
IVS and production data associated with sites UXO-08, UXO-10, UXO-15 and UXO-16 are complete. Technical reporting is 
ongoing.  QC checklists associated with Dynamic Data Submittal of UXO-10 and UXO-08 full coverage dataset are attached to 
this report. 

Tests Performed and Results:

None. 

Materials and Equipment Received and Results of Inspection:

N/A

Deficiencies/Non-conformances & Status (include a tracking # if assigned):

NCR-008 initiated on 09/22/2023 to address ongoing EM61 AM Instrument Function test performed on 09/13/2023 not 
containing any static spike response data, resulting in failure of MQO #3-4. Submitted for client review on 10/12/2023. Accepted 
on 10/17/2023.
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Field Change Requests Initiated or Status:

None.

 JOB SAFETY: (LIST OBSERVATIONS)

 - N/A: All geophysical personnel and equipment are no longer on-site. 
 

 COMMENTS: MEETING RESULTS, DIRECTION RECEIVED FROM CLIENT OR REPRESENTATIVE OR OTHER INFORMATION

- Weekly Field Work Status calls on 10/04/2023, 10/11/2023 and 10/18/2023 with project team. Refer to project files for 
approved meeting minutes. 
- QA acceptance of all geophysical data for site UXO-08, UXO-10, UXO-15 and UXO-16 was received on 10/18/2023. 
 

 PROJECT PHOTOS
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Weekly Quality Control Report

QP-01 Rev. 3, Rev Date 04/12/2022

Date: Oct 20, 2023
Contract #: N6247016D9008

Contractor's Verification:  On behalf of the Contractor, I certify this report is complete and correct, and all materials used and work performed during this reporting 
period are in compliance with the contract plans and specifications to the best of my knowledge, except as may be noted above.

NAME: Jessie Powers TITLE/COMPANY: QC Geophysicist

SIGNATURE: Jessie Powers Digitally signed by Jessie Powers 
Date: 2023.10.20 15:18:48 -04'00'
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1.0 INTRODUCTION 

This addendum presents the results of digital geophysical mapping (DGM) system validation at the Instrument 
Verification Strip (IVS) established at Naval Base Kitsap Bangor in support of a Site Inspection (SI) of multiple 
installation munitions response program (MRP) sites.  This document is submitted as Addendum No. 02 to the Final 
Instrument Verification Strip Technical Memorandum, Site Inspection, Naval Base Kitsap Bangor, WA, dated 
September 14, 2022 (hereafter referred to as the “final IVS technical memorandum”). 

The subject of this addendum is the validation of person-portable Geonics, Ltd. EM61-MK2 High Power (EM61-
MK2HP) systems to be used for DGM, upon re-mobilization to the project site in July 2023.  A system ID “G4” was 
assigned for the EM61-MK2HP sensor originally mobilized for this phase of work. However, following equipment 
hardware failures of the G4 system, a replacement EM61-MK2HP sensor was mobilized to the site and validated 
with a system ID of “G5”. The results of both sensors are presented in this addendum.   

Standard operating procedures (SOPs) applicable to this addendum, and which are included with the Munitions 
and Explosives of Concern (MEC) Quality Assurance Project Plan (QAPP), include the following:  Validation at the 
IVS (DGM SOP-2); EM61-MK2HP assembly (DGM SOP-4); EM61-MK2HP data processing (DGM SOP-6); and 
Civil Survey Instrument Assembly and Use (DGM SOP-7).  Completed field and quality control (QC) checklists 
associated with these SOPs relevant to system validation at the IVS are included as Appendix A to this 
memorandum. 
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2.0 IVS LOCATION AND AS-BUILT DETAILS 

Validation of the G4 and G5 systems were performed at IVS #1, located at the Tetra Tech field operations staging 
area.  The IVS as-built construction details remain unchanged from previous IVS technical memoranda.  Prior to 
beginning work, the Tetra Tech field team verified the IVS remained intact and that the previously presented 
construction details are still valid. 

Coordinates presented in this memorandum are Washington North State Plane, North American Datum 1983 
(NAD83), and units of U.S. Survey Feet.  Site controls at the IVS area from the final IVS technical memorandum 
remain unchanged. 
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3.0 DGM SYSTEM VALIDATION RESULTS  

The G4 EM61-MK2HP sensor was assembled by the Tetra Tech field team on July 18, 2023, and the G5 EM61-
MK2HP sensor was assembled by the Tetra Tech field team on August 22, 2023.  Both sensors were assembled 
in accordance with the relevant SOPs listed in Section 1.0.  Photographs of the assembled sensors were taken by 
Navy personnel with authorized camera permits in accordance with installation security requirements; no photo 
documentation was performed by the Tetra Tech DGM field team.  As of the date of this memorandum, the photos 
have not yet been released for inclusion in reports. 

Documentation of the new DGM sensor serial numbers and components is provided in the geophysical team digital 
daily logbooks provided with raw data packages and the updated quality receiving inspection report (QRIR) 
completed at the time of equipment inspection.  The applicable QRIRs were provided to the project team in the 
weekly DGM quality control (QC) reports for the week ending July 21, 2023, and August 25, 2023, respectively. 

3.1 SENSOR FUNCTION CHECKS 
The G4 sensor function test taken after assembly did not meet the ±20% criterion for system response to a small 
industry standard object (ISO) in Measurement Quality Objective (MQO #3-2) in Worksheet #22 of the MEC QAPP.  
The predicted responses are included in Appendix B of this memorandum and were derived during the fall 2022 
DGM operations; this table was also provided in previous IVS technical memoranda submittals.  Measured 
responses as part of the sensor function test are compared to the predicted values as a check of the accuracy of 
the measurements and validates proper system functionality. 

As a result of the failure, Non-conformance Report (NCR) 006 was initiated.  This NCR is included as Appendix C 
to this memorandum and includes the associated root cause analysis.  Corrective actions included additional sensor 
function tests, which did meet the MQO criterion and are presented in Table 1. 

      Table 1. EM61-MK2HP System G4 Accuracy Test Results. 

Offset 
(cm) 

2022 EM61-MK2HP (mV) G4 EM61-MK2HP (mV) Percent difference 

Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 

51 112 62 39.2 22.8 99.8 60.2 38.7 28.2 12.2 3 1.3 19.2 

51 112 62 39.2 22.8 102.5 66.6 41.6 27.9 9.3 6.9 5.8 18.1 

 

Table 2 presents the static measurements recorded with a small Schedule 40 ISO at 2cm from the G4 EM61-
MK2HP system on July 18, 2023.  These tests were conducted using the same approach presented in the final IVS 
technical memorandum.   

Table 2. EM61-MK2HP System G4 Baseline Responses (07/18/2023) for Ongoing Sensor Function Tests. 

Measured Response (mV) Averaged (Baseline) Response (mV) 

Ch1:  2700.16 

Ch1:  2679.61 

Ch1:  2637.43 

2662.92 
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Measured Response (mV) Averaged (Baseline) Response (mV) 

Ch1: 2640.15 

Ch1: 2657.24 

Ch2:  1527.11 

Ch2:  1511.81 

Ch2:  1499.32  

Ch2: 1525.63 

Ch2: 1530.45 

1518.86 

Ch3:  873.94 

Ch3:  859.57 

Ch3:  860.32 

Ch3: 887.16 

Ch3: 892.86 

874.77 

Ch4:  572.83 

Ch4:  564.07 

Ch4:  558.54 

Ch4: 591.79 

Ch4: 588.80 

575.21 

mV = milliVolts 

 
The G5 sensor function test taken after assembly did meet the ±20% criterion for system response to a small ISO 
compared to predicted response (Appendix B) and is presented in Table 3. 

Table 3. EM61-MK2HP System G5 Initial Sensor Function Test Results. 

Offset 
(cm) 

2022 EM61-MK2HP (mV) G5 EM61-MK2HP (mV) Percent difference 

Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 Ch1 Ch2 Ch3 Ch4 

53 104.8 61.6 36.3 24.5 102.4 56.0 30.2 19.7 2.3 9.1 16.8 19.8 

 

Table 4 presents the G5 static measurements recorded with a small Schedule 40 ISO using the same approach as 
the G4 system (as presented in Table 2). 

Table 4. EM61-MK2HP System G5 Baseline Responses (08/22/2023) for Ongoing Sensor Function Tests. 

Measured Response (mV) Averaged (Baseline) Response (mV) 

Ch1:  3180.47 

Ch1:  3203.32 3173.78 
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Ch1:  3137.54 

Ch2:  1736.96 

Ch2:  1745.22 

Ch2:   1717.10 
1733.09 

Ch3:  988.87 

Ch3:  992.26 

Ch3:  978.87 
986.67 

Ch4: 640.49  

Ch4: 640.68  

Ch4: 629.09  
636.75 

 

3.2 GEODETIC SYSTEM FUNCTION TEST 
No new site controls were established at the IVS prior to the 2023 field operations.  Existing staging area site 
controls previously reported include those in Table 5. 

Table 5. Existing Project Site Controls. 

Point ID Easting (U.S. Survey Feet) Northing (U.S. Survey Feet) Elevation (U.S. Survey Feet) 

CP1    

CP2    

CP23    

 

As part of the system validation and in accordance with Tetra Tech’s DGM SOPs, a geodetic function check was 
performed with the robotic total station (RTS) planned for use in conjunction with each EM61-MK2HP.  The result 
of these checks with the G4 and G5 systems is presented in Table 6. 

Table 6. Geodetic Function Check Results. 

Date System 
Type 

Point ID Measured Easting 
(U.S. Survey Feet) 

Measured Northing 
(U.S. Survey Feet) 

Radial Offset 
 (Inches) 

7/18/2023 RTS CP23   2.6 

08/22/2023 RTS CP23   0.82 

 

3.3 POST-SEEDED IVS SURVEYS 
Because the same IVS location previously used and documented in prior technical memoranda submittals was 
used, no steps were needed to first assess the suitability of an IVS location.  Therefore, no pre-seeded DGM survey 
was completed at the IVS location. 
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A dynamic survey of existing IVS #1 was completed on July 20, 2023, with the G4 EM61-MK2HP system and 
August 22, 2023, with the G5 EM61-MK2HP system.  The EM61-MK2HP data collection and processing were 
completed in accordance with the relevant SOPs listed in Section 1.0.  The post-seeded results for the G4 and G5 
systems are presented in Figures 1 and 2, respectively. 

Processed IVS data were transmitted to the Navy EODTECHDIV Quality Assurance (QA) Geophysicist via Tetra 
Tech’s secure SharePoint site.  The electronic deliverables include an updated master project database in Microsoft 
Access format.  This project database includes running QC summaries for field QC checks presented in this 
memorandum, ongoing QC checks throughout the production survey, and performance metrics assessed during 
data processing. 

 Figure 1: EM61-MK2HP G4 Results Map with RTS Positioning. 
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Figure 2: EM61-MK2HP G5 Results Map with RTS Positioning. 

3.4 TARGET PICKING 
The target picking threshold used for the EM61-MK2HP G4 and G5 IVS results was 5mV on Channel 2, consistent 
with the threshold used during previous DGM surveys at the project site.  The standard deviation in the IVS noise 
strip was 1.0mV for the G4 system and 1.2mV for the G5 system. 

Table 7 presents the derived seed targets from the survey of IVS #1 using the G4 and G5 systems.  Tetra Tech 
evaluated picking targets from the gridded IVS data as well as from profiles along the seeded survey line for the G5 
system because both target picking methods will be used during G5 EM61-MK2HP data processing. Only transect 
target picking will be performed using data collected with the G4 system due to the hardware problems before 
commencement of full coverage surveys.   

Data collected with each EM61-MK2HP along individual transects will undergo target picking from the recorded 
profiles along each transect, whereas areas with full coverage EM61-MK2HP surveys will undergo target picking 
from the gridded data sets.  Tetra Tech will continue to monitor the validity of the established target picking threshold 
for each DGM sensor type throughout the production survey. 
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Table 7. IVS Seed Targets Relative to Ground Truth. 

DGM 
System 

Picking 
Method 

Ground Truth 
Easting 

Ground Truth 
Northing 

Seed 
ID 

Target 
Easting 

Target 
Northing 

Radial 
Offset 

(inches) 
G4 Profile   ISO_1   4.3 

G4 Profile   ISO_2   1.6 

G4 Profile   ISO_3   2.5 

G5 Grid   ISO_1   1.51 
G5 Grid   ISO_2   3.63 
G5 Grid   ISO_3   1.31 
G5 Profile   ISO_1   4.87 
G5 Profile   ISO_2   4.13 
G5 Profile   ISO_3   1.85 
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4.0  QUALITY CONTROL 

The IVS data collection met the requirement QC performance metrics established in MEC QAPP Worksheet #22.  
Table 8 summarizes the DGM system performance related to applicable MQOs in the QAPP.  This table also cites 
the table, figure, or appendix in which supporting detail is provided.   

Table 8. Performance Metrics for G4 EM61-MK2HP System Validation. 

QAPP Table MQO Acceptance Criteria Result Verification 

22-3 

#3-1 

Verify correct 
assembly 

(DGM Sensors) 

As specified in the 
instrument operation 
manual 

PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 
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#3-2 

Initial Instrument 
Function Test 

(EM61-MK2 HP) 

Response (mean static 
spike minus mean static 
background) within 20% of 
predicted response (after 
predicted responses are 
scaled appropriately for HP 
sensor) 

1.3% – 19.8%; 

PASS 

Table 1; Table 3; 

Master project database; 

Appendix C (NCR-006) 
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#3-6 

Initial dynamic 
positioning 

accuracy (IVS) 

Derived positions of IVS 
targets are ±10in of the 
ground truth locations 

1.3 - 4.9 inches; 

PASS 

Table 7; 

Master project database 

22-3 

#3-8 

In-line 
measurement 

spacing 

98% ≤ 0.75ft between 
successive measurements; 
100% ≤3.3ft. Gaps are 
filled or adequately 
explained (e.g., unsafe 
terrain, obstructions) 

100% ≤ 0.75ft; 

PASS 
Master project database 
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#3-14 

Battery voltage 

(EM61-MK2 HP) 
Voltage must be ≥11.0 V 

All >11.0V;  

PASS 

Daily field logs provided 
with data package 

submittals; 

Appendix A 

V = volts 
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5.0  CONCLUSIONS 

The G4 and G5 EM61-MK2HP systems planned for use in support of the SI were successfully validated at the IVS 
for use with RTS positioning.  No other positioning methods are planned for use with the DGM survey. 

The results of the IVS validation demonstrate the DGM systems have met the requisite MQOs and are capable of 
collecting data in support of the DGM objectives and overall SI objectives.  The target picking threshold for the 
EM61-MK2HP data remains at 5mV on Channel 2. 

DGM surveys and data processing have been completed in accordance with the requirements outlined in the 
project-specific MEC QAPP and applicable SOPs.  As of the date of this addendum, the G4 system has been 
demobilized from the project and will no longer be used in support of this phase of work. 

  

F-13



6.0 REFERENCES 

Tetra Tech, Inc., 2022.  FINAL Instrument Verification Strip Technical Memorandum, Naval Base Kitsap Bangor,  
Multiple MRP Sites, Naval Base Kitsap Bangor, WA.  September. 

 
Tetra Tech, Inc., 2021.  FINAL Munitions Response Quality Assurance Project Plan for Munitions and Explosives  

of Concern Site Inspection at Naval Base Kitsap Bangor, Multiple MRP Sites, Naval Base 
Kitsap Bangor, Silverdale, Washington.  Revision 0.  June. 

F-14



APPENDIX A – APPLICABLE SOP CHECKLISTS 

F-15



F-16



F-17



F-18



F-19



F-20



F-21



F-22



F-23



F-24



F-25



F-26



F-27



F-28



F-29



F-30



F-31



F-32



F-33



F-34



F-35



F-36



F-37



F-38



F-39



F-40



F-41



F-42



F-43



F-44



F-45



F-46



F-47



F-48



F-49



F-50



F-51



F-52



F-53



F-54



F-55



F-56



F-57



F-58



F-59



F-60



F-61



F-62



F-63



F-64



F-65



APPENDIX B - EM61-MK2HP RESPONSE MEASUREMENTS 
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Appendix B. EM61-MK2HP Response Measurements Compared to Standard EM61-MK2 Responses. 

offset 
(cm) 

Std EM61-MK2 Multiplier EM61-MK2HP 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 
30 112.3 62.3 28.1 9.7 5 6 7 14 606.4 355.1 207.9 139.7 
31 103.7 57.5 25.9 8.9 5 6 7 14 560.0 327.8 191.7 128.2 
32 95.7 53.1 23.9 8.2 5 6 7 14 516.8 302.7 176.9 118.1 
33 88.4 49 22.1 7.6 5 6 7 14 477.4 279.3 163.5 109.4 
34 81.6 45.3 20.4 7 5 6 7 14 440.6 258.2 151.0 100.8 
35 75.4 41.8 18.9 6.5 5 6 7 14 407.2 238.3 139.9 93.6 
36 69.7 38.7 17.4 6 5 6 7 14 376.4 220.6 128.8 86.4 
37 64.4 35.7 16.1 5.5 5 6 7 14 347.8 203.5 119.1 79.2 
38 59.6 33 14.9 5.1 5 6 7 14 321.8 188.1 110.3 73.4 
39 55.1 30.6 13.8 4.7 5 6 7 14 297.5 174.4 102.1 67.7 
40 51 28.3 12.7 4.4 5 6 7 14 275.4 161.3 94.0 63.4 
41 47.2 26.2 11.8 4.1 5 6 7 14 254.9 149.3 87.3 59.0 
42 43.7 24.3 10.9 3.8 5 6 7 14 236.0 138.5 80.7 54.7 
43 40.5 22.5 10.1 3.5 5 6 7 14 218.7 128.3 74.7 50.4 
44 37.6 20.8 9.4 3.2 5 6 7 14 203.0 118.6 69.6 46.1 
45 34.8 19.3 8.7 3 5 6 7 14 187.9 110.0 64.4 43.2 
46 32.3 17.9 8.1 2.8 5 6 7 14 174.4 102.0 59.9 40.3 
47 30 16.7 7.5 2.6 5 6 7 14 162.0 95.2 55.5 37.4 
48 27.9 15.5 7 2.4 5 6 7 14 150.7 88.4 51.8 34.6 
49 25.9 14.4 6.5 2.2 5 6 7 14 139.9 82.1 48.1 31.7 
50 24.1 13.4 6 2.1 5 6 7 14 130.1 76.4 44.4 30.2 
51 22.4 12.4 5.6 1.9 5 6 7 14 121.0 70.7 41.4 27.4 
52 20.9 11.6 5.2 1.8 5 6 7 14 112.9 66.1 38.5 25.9 

53 19.4 10.8 4.9 1.7 5 6 7 14 104.8 61.6 36.3 24.5 

54 18.1 10.0 4.5 1.6 5 6 7 14 97.7 57.0 33.3 23.0 

55 16.9 9.4 4.2 1.4 5 6 7 14 91.3 53.6 31.1 20.2 

56 15.7 8.7 3.9 1.4 5 6 7 14 84.8 49.6 28.9 20.2 

57 14.7 8.1 3.7 1.3 5 6 7 14 79.4 46.2 27.4 18.7 

58 13.7 7.6 3.4 1.2 5 6 7 14 74.0 43.3 25.2 17.3 

59 12.8 7.1 3.2 1.1 5 6 7 14 69.1 40.5 23.7 15.8 

60 12.0 6.6 3.0 1.0 5 6 7 14 64.8 37.6 22.2 14.4 
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Nonconformance Report (NCR) 

Page 1 of 5 QP-11 Rev. 1, Rev Date 01/28/2021 
Tetra Tech Proprietary Information  
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET 

Naval Base Kitsap Bangor 
N6247016D9008

TASK ORDER # N4425519F4112 NCR # 006 DATE: 08/04/2023

LOCATION: Silverdale, WA
CLIENT REP 
NOTIFED:

Melissa King 
US Navy, EODTECHDIV 
QA Geophysicist

1 Plan, Procedure, Specification, or Drawing (clearly state the requirement from the source)

MR-QAPP for Naval Base Kitsap Bangor Site Inspection (SI). 

MQO# 3-2: Initial Instrument Function Test; Response (mean static spike minus mean static background) 
within 20% of predicted response (after predicted responses are scaled appropriately for HP sensor); 
RCA/CA. 

2 Description of Nonconforming Item or Condition

The initial instrument function test response for the G4 EM61-HP system does not fall within 20% of the 
predicted response on the established HP sensor curve. 

Signature: 

Prepared by: Jessie Powers Title: QC Geophysicist Date: 08/08/2023 

3 Disposition Required by Responsible Organization

 Use As-Is  

 Rework 

 Other - specify:  

Does the nonconforming condition require reevaluation of previous 
process or products (data or cleared areas)? 

Yes   No   

4     Responsible Organization Corrective Action 

Please refer to the RCA worksheet included with this NCR for more information. 

Root Cause:  The project team did not see a practicable need for a test jig ahead of the 2023 field surveys 

because the HP sensors are used infrequently by Tetra Tech.  Also, field measurements in 2022 (as well as 
additional measurements completed in 2023) demonstrate the ability to achieve proper function testing and 
sensor validation.  Therefore, it is an acceptable corrective action to complete additional static test 

measurements when failures appear and are associated with imprecision in making field measurements 
because of the unusual configuration of the HP sensors. 

Corrective Action: 

Additional static measurements were collected to help validate the sensor prior to production surveys.  Other 

than completion of these tests, the data for which are presented in the RCA, no further corrective action is 
needed, and existing production data can be used as intended to support the SI objectives. 

Organization:  Tetra Tech
Signature:

Date: 08/17/2023

Title (Site Supervisor, Technical Lead, Senior Geophysicist, etc.): Project Geophysicist

5 Independent Evaluation of Corrective Action (PM, or Designee) 

Accept 

Accept with comments: 

Reject 
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Nonconformance Report (NCR) 

Page 2 of 5 QP-11 Rev. 1, Rev Date 01/28/2021 
Tetra Tech Proprietary Information  
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET 

Reject with comments: 

Signature:    
Date:  08/17/2023 

6 Verification and Closure (PQM, UXOQCS, or Designee)

Verification required:  Yes  No
Verified and 
closed by: QC Geophysicist 08/17/2023  

Signature Title Date  

Acronym: PM-Project Manager, PQM-Project Quality Manager 
Additional Distribution To: File, Director of Quality or Designee, Project Manager 
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Nonconformance Root Cause Analysis Worksheet

Problem Statement/Nonconformance
The initial instrument function test response for the EM61-MK2 HP system (system ID G4) does not satisfy 
MQO #3-2 because responses do not fall within ±20% of the predicted response on the previously established 
HP sensor response curve for the project.

Investigation Results/Analyze Data
The initial instrument function test collected for the G4 system was outside the ±20% range for all four EM61-
MK2HP time channels.  The field team reported using a small Schedule 40 ISO for this test placed on the 
ground surface under the coil.  The measured distance to the ISO was 42.5 cm from the coil.  Because of the 
HP version battery configuration in the center of the EM coils, a test jig is not used with this sensor for sensor 
function tests.   

The initial function test measurements were as follows: 
Channel 1:  120.5mV 
Channel 2:  74.8mV 
Channel 3:  48mV 
Channel 4:  29.3mV  

Unlike the standard power EM61-MK2 sensors, there are no published response curves for expected 
responses from the HP version of this sensor.  The manufacturer only stipulates the HP version of the coil 
provides an eightfold increase in signal receiver compared to a standard coil, with an increased depth of 
detection between 45-80%.  Therefore, the 2022 field season included recording a series of static 
measurements using a small Schedule 40 ISO and varying its distance from the HP sensor to derive a 
response curve for each of the four time gates (i.e., channels).  Table 1 presents the values from this derived 
curve.   

The predicted responses in Table 1 were compiled from field test measurements completed during the 2022 
field season at the same project site.  Table 1 predicted responses were originally presented in Appendix D, 
Table D-4, of the IVS Technical Memorandum, dated September 14, 2022, and again in Appendix B of 
Addendum 01 to the IVS Technical Memorandum, dated October 17, 2022.  As observed in this table, the 
failing initial function test measurements for the G4 system are more in line with a small ISO40 offset at 50cm 
than 42cm or 43 cm. 

Table 1.  EM61-MK2 HP Responses from 2022 Static Testing. 

offset 
(cm) 

Std EM61-MK2 (mV) Multiplier EM61-MK2HP (mV) 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 

30 112.3 62.3 28.1 9.7 5 5 7 12 561.5 311.5 196.7 116.4 

31 103.7 57.5 25.9 8.9 5 5 7 12 518.5 287.5 181.3 106.8 

32 95.7 53.1 23.9 8.2 5 5 7 12 478.5 265.5 167.3 98.4 

33 88.4 49 22.1 7.6 5 5 7 12 442 245 154.7 91.2 

34 81.6 45.3 20.4 7 5 5 7 12 408 226.5 142.8 84 

35 75.4 41.8 18.9 6.5 5 5 7 12 377 209 132.3 78 

36 69.7 38.7 17.4 6 5 5 7 12 348.5 193.5 121.8 72 

37 64.4 35.7 16.1 5.5 5 5 7 12 322 178.5 112.7 66 

38 59.6 33 14.9 5.1 5 5 7 12 298 165 104.3 61.2 

39 55.1 30.6 13.8 4.7 5 5 7 12 275.5 153 96.6 56.4 
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40 51 28.3 12.7 4.4 5 5 7 12 255 141.5 88.9 52.8 

41 47.2 26.2 11.8 4.1 5 5 7 12 236 131 82.6 49.2 

42 43.7 24.3 10.9 3.8 5 5 7 12 218.5 121.5 76.3 45.6 

43 40.5 22.5 10.1 3.5 5 5 7 12 202.5 112.5 70.7 42 

44 37.6 20.8 9.4 3.2 5 5 7 12 188 104 65.8 38.4 

45 34.8 19.3 8.7 3 5 5 7 12 174 96.5 60.9 36 

46 32.3 17.9 8.1 2.8 5 5 7 12 161.5 89.5 56.7 33.6 

47 30 16.7 7.5 2.6 5 5 7 12 150 83.5 52.5 31.2 

48 27.9 15.5 7 2.4 5 5 7 12 139.5 77.5 49 28.8 

49 25.9 14.4 6.5 2.2 5 5 7 12 129.5 72 45.5 26.4 

50 24.1 13.4 6 2.1 5 5 7 12 120.5 67 42 25.2 

51 22.4 12.4 5.6 1.9 5 5 7 12 112 62 39.2 22.8 

52 20.9 11.6 5.2 1.8 5 5 7 12 104.5 58 36.4 21.6 

53 19.4 10.8 4.9 1.7 5 5 7 12 97.0 54.0 34.3 20.4 

54 18.1 10.0 4.5 1.6 5 5 7 12 90.5 50.0 31.5 19.2 

55 16.9 9.4 4.2 1.4 5 5 7 12 84.5 47.0 29.4 16.8 

56 15.7 8.7 3.9 1.4 5 5 7 12 78.5 43.5 27.3 16.8 

57 14.7 8.1 3.7 1.3 5 5 7 12 73.5 40.5 25.9 15.6 

58 13.7 7.6 3.4 1.2 5 5 7 12 68.5 38.0 23.8 14.4 

59 12.8 7.1 3.2 1.1 5 5 7 12 64.0 35.5 22.4 13.2 

60 12.0 6.6 3.0 1.0 5 5 7 12 60.0 33.0 21.0 12.0 

When the initial failure was identified, additional static measurements were collected with a small ISO 
positioned at distances of 30cm, 40cm, 50cm and 60cm from the sensor.  The comparison of these 
measurements to Table 1 is presented as Table 2. 

Table 2.  G4 EM61-MK2 HP Responses Compared to 2022 Responses. 

Offset 
(cm) 

2022 EM61-MK2HP (mV) G4 EM61-MK2HP (mV) Percent difference 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4

30 561.5 311.5 196.7 116.4 548.7 317.4 184.8 124.1 2.3 1.9 6.5 6.2

40 255 141.5 88.9 52.8 279.9 164.1 97.1 66.2 8.9 13.8 8.4 20.3

50 120.5 67 42 25.2 135.5 78.3 44.8 30.3 11.1 14.4 6.3 16.8

60 60.0 33.0 21.0 12.0 66.1 39.0 23.2 15.5 9.3 15.5 9.3 22.6

Table 2 demonstrates a few late time (i.e., Channel 4) responses exceeding the 20% criterion.  An additional 
check of the G4 system was subsequently completed by taking two sets of measurements with the ISO both 
below and above the EM61-MK2 HP bottom coil, at the same offset distance in each case, to assess the 
relationship between the two measurements and verify that the sensor is properly working.  With EM61-MK2 
sensors, the direction of the ISO from the coil (i.e., above or below) does not matter, provided the responses 
are background corrected for proper comparison.  The parameter of greatest interest is the distance from the 
coil.   
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Table 3 summarizes these responses compared to predicted HP responses in Table 1.  The two sets of static 
test results conform to each other and are within ±20% of the predicted responses from Table 1. 

Table 3.  G4 Static Measurements at 51cm from Sensor 

Offset 
(cm) 

2022 EM61-MK2HP (mV) G4 EM61-MK2HP (mV) Percent difference 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4
51 

(below) 112 62 39.2 22.8 99.8 60.2 38.7 28.2 12.2 3 1.3 19.2

51
(above) 112 62 39.2 22.8 102.5 66.6 41.6 27.9 9.3 6.9 5.8 18.1

In Table 2, most of the responses are within 20% difference, with two late time readings (Channel 4) in Table 
2 between 20-23% difference.  The subsequent measurements at 51cm in Table 3 do meet the 20% 
tolerance criterion for system response.     

As of the date of this RCA, ongoing instrument function test responses for the G4 system are within ±20% of 
the average baseline response established on 07/18/23.  Together with the responses provided in Tables 2 
and 3, there does not appear to be an adverse impact on the usability of the data to meet the DGM survey 
objectives for the SI. 

Utilizing the “5 Why” method, identify the root cause.

1. Why?

Why did the G4 EM61-MK2HP sensor fail the MQO for initial instrument function test 
response on 7/18/2023? 

The initial G4 EM61-MK2HP response values collected for a small ISO at 42.5cm were 
lower than those expected for an ISO at this offset distance compared to response 
curves derived during the 2022 field season. 

2. Why?

Why was the response lower than the expected value? 

Imprecision in field measurements when completing these tests have a more 
pronounced effect on the resulting sensor responses with an HP sensor compared to a 
standard power EM61-MK2 sensor.  Also contributing to this could be differences in 
specific battery quality and minor fluctuations in voltage that are still within the 
operational specifications for the sensor. 

3. Why?

Why is there imprecision in the field measurements? 

Due to the physical configuration of the HP sensor, the field team is unable to use the 
test jigs created for standard power EM61-MK2 sensors.  Therefore, there is a higher 
probability for error in the measurements when attempting to visually center the ISO 

above the coil. 

4. Why?

Why is no permanent test jig constructed for the HP sensors to further reduce sources of 

measurement error? 

Root cause:  The project team did not see a practicable need for a test jig ahead of the 
2023 field surveys because the HP sensors are used infrequently by Tetra Tech.  Also, 
field measurements in 2022 (as well as additional measurements completed in 2023) 
demonstrate the ability to achieve proper function testing and sensor validation.  
Therefore, it is an acceptable corrective action to complete additional static test 
measurements when failures appear and are associated with imprecision in making field 
measurements because of the unusual configuration of the HP sensors. 
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Naval Base Kitsap Bangor 
N6247016D9008

TASK ORDER # N4425519F4112 NCR # 006 DATE: 08/04/2023

LOCATION: Silverdale, WA
CLIENT REP 
NOTIFED:

Melissa King 
US Navy, EODTECHDIV 
QA Geophysicist

1 Plan, Procedure, Specification, or Drawing (clearly state the requirement from the source)

MR-QAPP for Naval Base Kitsap Bangor Site Inspection (SI). 

MQO# 3-2: Initial Instrument Function Test; Response (mean static spike minus mean static background) 
within 20% of predicted response (after predicted responses are scaled appropriately for HP sensor); 
RCA/CA. 

2 Description of Nonconforming Item or Condition

The initial instrument function test response for the G4 EM61-HP system does not fall within 20% of the 
predicted response on the established HP sensor curve. 

Signature: 

Prepared by: Jessie Powers Title: QC Geophysicist Date: 08/08/2023 

3 Disposition Required by Responsible Organization

 Use As-Is  

 Rework 

 Other - specify:  

Does the nonconforming condition require reevaluation of previous 
process or products (data or cleared areas)? 

Yes   No   

4     Responsible Organization Corrective Action 

Please refer to the RCA worksheet included with this NCR for more information. 

Root Cause:  The project team did not see a practicable need for a test jig ahead of the 2023 field surveys 

because the HP sensors are used infrequently by Tetra Tech.  Also, field measurements in 2022 (as well as 
additional measurements completed in 2023) demonstrate the ability to achieve proper function testing and 
sensor validation.  Therefore, it is an acceptable corrective action to complete additional static test 

measurements when failures appear and are associated with imprecision in making field measurements 
because of the unusual configuration of the HP sensors. 

Corrective Action: 

Additional static measurements were collected to help validate the sensor prior to production surveys.  Other 

than completion of these tests, the data for which are presented in the RCA, no further corrective action is 
needed, and existing production data can be used as intended to support the SI objectives. 

Organization:  Tetra Tech
Signature:

Date: 08/17/2023

Title (Site Supervisor, Technical Lead, Senior Geophysicist, etc.): Project Geophysicist

5 Independent Evaluation of Corrective Action (PM, or Designee) 

Accept 

Accept with comments: 

Reject 
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Reject with comments: 

Signature:    
Date:  08/17/2023 

6 Verification and Closure (PQM, UXOQCS, or Designee)

Verification required:  Yes  No
Verified and 
closed by: QC Geophysicist 08/17/2023  

Signature Title Date  

Acronym: PM-Project Manager, PQM-Project Quality Manager 
Additional Distribution To: File, Director of Quality or Designee, Project Manager 
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Nonconformance Root Cause Analysis Worksheet

Problem Statement/Nonconformance
The initial instrument function test response for the EM61-MK2 HP system (system ID G4) does not satisfy 
MQO #3-2 because responses do not fall within ±20% of the predicted response on the previously established 
HP sensor response curve for the project.

Investigation Results/Analyze Data
The initial instrument function test collected for the G4 system was outside the ±20% range for all four EM61-
MK2HP time channels.  The field team reported using a small Schedule 40 ISO for this test placed on the 
ground surface under the coil.  The measured distance to the ISO was 42.5 cm from the coil.  Because of the 
HP version battery configuration in the center of the EM coils, a test jig is not used with this sensor for sensor 
function tests.   

The initial function test measurements were as follows: 
Channel 1:  120.5mV 
Channel 2:  74.8mV 
Channel 3:  48mV 
Channel 4:  29.3mV  

Unlike the standard power EM61-MK2 sensors, there are no published response curves for expected 
responses from the HP version of this sensor.  The manufacturer only stipulates the HP version of the coil 
provides an eightfold increase in signal receiver compared to a standard coil, with an increased depth of 
detection between 45-80%.  Therefore, the 2022 field season included recording a series of static 
measurements using a small Schedule 40 ISO and varying its distance from the HP sensor to derive a 
response curve for each of the four time gates (i.e., channels).  Table 1 presents the values from this derived 
curve.   

The predicted responses in Table 1 were compiled from field test measurements completed during the 2022 
field season at the same project site.  Table 1 predicted responses were originally presented in Appendix D, 
Table D-4, of the IVS Technical Memorandum, dated September 14, 2022, and again in Appendix B of 
Addendum 01 to the IVS Technical Memorandum, dated October 17, 2022.  As observed in this table, the 
failing initial function test measurements for the G4 system are more in line with a small ISO40 offset at 50cm 
than 42cm or 43 cm. 

Table 1.  EM61-MK2 HP Responses from 2022 Static Testing. 

offset 
(cm) 

Std EM61-MK2 (mV) Multiplier EM61-MK2HP (mV) 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 

30 112.3 62.3 28.1 9.7 5 5 7 12 561.5 311.5 196.7 116.4 

31 103.7 57.5 25.9 8.9 5 5 7 12 518.5 287.5 181.3 106.8 

32 95.7 53.1 23.9 8.2 5 5 7 12 478.5 265.5 167.3 98.4 

33 88.4 49 22.1 7.6 5 5 7 12 442 245 154.7 91.2 

34 81.6 45.3 20.4 7 5 5 7 12 408 226.5 142.8 84 

35 75.4 41.8 18.9 6.5 5 5 7 12 377 209 132.3 78 

36 69.7 38.7 17.4 6 5 5 7 12 348.5 193.5 121.8 72 

37 64.4 35.7 16.1 5.5 5 5 7 12 322 178.5 112.7 66 

38 59.6 33 14.9 5.1 5 5 7 12 298 165 104.3 61.2 

39 55.1 30.6 13.8 4.7 5 5 7 12 275.5 153 96.6 56.4 
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40 51 28.3 12.7 4.4 5 5 7 12 255 141.5 88.9 52.8 

41 47.2 26.2 11.8 4.1 5 5 7 12 236 131 82.6 49.2 

42 43.7 24.3 10.9 3.8 5 5 7 12 218.5 121.5 76.3 45.6 

43 40.5 22.5 10.1 3.5 5 5 7 12 202.5 112.5 70.7 42 

44 37.6 20.8 9.4 3.2 5 5 7 12 188 104 65.8 38.4 

45 34.8 19.3 8.7 3 5 5 7 12 174 96.5 60.9 36 

46 32.3 17.9 8.1 2.8 5 5 7 12 161.5 89.5 56.7 33.6 

47 30 16.7 7.5 2.6 5 5 7 12 150 83.5 52.5 31.2 

48 27.9 15.5 7 2.4 5 5 7 12 139.5 77.5 49 28.8 

49 25.9 14.4 6.5 2.2 5 5 7 12 129.5 72 45.5 26.4 

50 24.1 13.4 6 2.1 5 5 7 12 120.5 67 42 25.2 

51 22.4 12.4 5.6 1.9 5 5 7 12 112 62 39.2 22.8 

52 20.9 11.6 5.2 1.8 5 5 7 12 104.5 58 36.4 21.6 

53 19.4 10.8 4.9 1.7 5 5 7 12 97.0 54.0 34.3 20.4 

54 18.1 10.0 4.5 1.6 5 5 7 12 90.5 50.0 31.5 19.2 

55 16.9 9.4 4.2 1.4 5 5 7 12 84.5 47.0 29.4 16.8 

56 15.7 8.7 3.9 1.4 5 5 7 12 78.5 43.5 27.3 16.8 

57 14.7 8.1 3.7 1.3 5 5 7 12 73.5 40.5 25.9 15.6 

58 13.7 7.6 3.4 1.2 5 5 7 12 68.5 38.0 23.8 14.4 

59 12.8 7.1 3.2 1.1 5 5 7 12 64.0 35.5 22.4 13.2 

60 12.0 6.6 3.0 1.0 5 5 7 12 60.0 33.0 21.0 12.0 

When the initial failure was identified, additional static measurements were collected with a small ISO 
positioned at distances of 30cm, 40cm, 50cm and 60cm from the sensor.  The comparison of these 
measurements to Table 1 is presented as Table 2. 

Table 2.  G4 EM61-MK2 HP Responses Compared to 2022 Responses. 

Offset 
(cm) 

2022 EM61-MK2HP (mV) G4 EM61-MK2HP (mV) Percent difference 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4

30 561.5 311.5 196.7 116.4 548.7 317.4 184.8 124.1 2.3 1.9 6.5 6.2

40 255 141.5 88.9 52.8 279.9 164.1 97.1 66.2 8.9 13.8 8.4 20.3

50 120.5 67 42 25.2 135.5 78.3 44.8 30.3 11.1 14.4 6.3 16.8

60 60.0 33.0 21.0 12.0 66.1 39.0 23.2 15.5 9.3 15.5 9.3 22.6

Table 2 demonstrates a few late time (i.e., Channel 4) responses exceeding the 20% criterion.  An additional 
check of the G4 system was subsequently completed by taking two sets of measurements with the ISO both 
below and above the EM61-MK2 HP bottom coil, at the same offset distance in each case, to assess the 
relationship between the two measurements and verify that the sensor is properly working.  With EM61-MK2 
sensors, the direction of the ISO from the coil (i.e., above or below) does not matter, provided the responses 
are background corrected for proper comparison.  The parameter of greatest interest is the distance from the 
coil.   

G-4



Nonconformance Report (NCR) 

Page 5 of 5 QP-11 Rev. 1, Rev Date 01/28/2021 
Tetra Tech Proprietary Information  
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPIES ARE AVAILABLE ON THE INTRANET 

Table 3 summarizes these responses compared to predicted HP responses in Table 1.  The two sets of static 
test results conform to each other and are within ±20% of the predicted responses from Table 1. 

Table 3.  G4 Static Measurements at 51cm from Sensor  

Offset 
(cm) 

2022 EM61-MK2HP (mV) G4 EM61-MK2HP (mV) Percent difference 

ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4 ch1 ch2 ch3 ch4
51 

(below) 112 62 39.2 22.8 99.8 60.2 38.7 28.2 12.2 3 1.3 19.2

51
(above) 112 62 39.2 22.8 102.5 66.6 41.6 27.9 9.3 6.9 5.8 18.1

In Table 2, most of the responses are within 20% difference, with two late time readings (Channel 4) in Table 
2 between 20-23% difference.  The subsequent measurements at 51cm in Table 3 do meet the 20% 
tolerance criterion for system response.     

As of the date of this RCA, ongoing instrument function test responses for the G4 system are within ±20% of 
the average baseline response established on 07/18/23.  Together with the responses provided in Tables 2 
and 3, there does not appear to be an adverse impact on the usability of the data to meet the DGM survey 
objectives for the SI. 

Utilizing the “5 Why” method, identify the root cause.

1. Why? 

Why did the G4 EM61-MK2HP sensor fail the MQO for initial instrument function test 
response on 7/18/2023? 

The initial G4 EM61-MK2HP response values collected for a small ISO at 42.5cm were 
lower than those expected for an ISO at this offset distance compared to response 
curves derived during the 2022 field season. 

2. Why? 

Why was the response lower than the expected value? 

Imprecision in field measurements when completing these tests have a more 
pronounced effect on the resulting sensor responses with an HP sensor compared to a 
standard power EM61-MK2 sensor.  Also contributing to this could be differences in 
specific battery quality and minor fluctuations in voltage that are still within the 
operational specifications for the sensor. 

3.  Why? 

Why is there imprecision in the field measurements? 

Due to the physical configuration of the HP sensor, the field team is unable to use the 
test jigs created for standard power EM61-MK2 sensors.  Therefore, there is a higher 
probability for error in the measurements when attempting to visually center the ISO 

above the coil. 

4. Why? 

Why is no permanent test jig constructed for the HP sensors to further reduce sources of 

measurement error? 

Root cause:  The project team did not see a practicable need for a test jig ahead of the 
2023 field surveys because the HP sensors are used infrequently by Tetra Tech.  Also, 
field measurements in 2022 (as well as additional measurements completed in 2023) 
demonstrate the ability to achieve proper function testing and sensor validation.  
Therefore, it is an acceptable corrective action to complete additional static test 
measurements when failures appear and are associated with imprecision in making field 
measurements because of the unusual configuration of the HP sensors. 
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Naval Base Kitsap Bangor 
N6247016D9008

TASK ORDER # N4425519F4112 NCR # 007 DATE: 08/09/2023

LOCATION: Silverdale, WA
CLIENT REP 
NOTIFED:

Melissa King 
US Navy, EODTECHDIV 
QA Geophysicist

1 Plan, Procedure, Specification, or Drawing (clearly state the requirement from the source)

MR-QAPP for Naval Base Kitsap Bangor Site Inspection (SI). 

MQO# 3-7: Ongoing detection survey positioning precision; Derived positions of IVS targets ±10in of the 
running average positions; RCA/CA. 

2 Description of Nonconforming Item or Condition

The G4 EM61-HP AM IVS data files collected on 08/02/2023 did not contain any positional data and could 
not be processed to verify system functionality. 

Signature: 

Prepared by: Jessie Powers Title: QC Geophysicist Date: 08/09/2023 

3 Disposition Required by Responsible Organization 

 Use As-Is  

 Rework 

 Other - specify:  

Does the nonconforming condition require reevaluation of previous 
process or products (data or cleared areas)? 

Yes   No   

4     Responsible Organization Corrective Action 

Please refer to the RCA worksheet included with this NCR for more information. 

Root Cause:  The operator has performed this type of survey countless times prior to this nonconformance 
and became complacent in the daily operations, failing to complete a basic, yet important check of 
communication between the RTS and the geophysical sensor.   

Corrective Actions:

1. Verify all QC and production EM61-MK2HP data collected with the G4 system on 08/02/23 (apart 

from the AM IVS) pass all project MQOs.  This was completed and verified on 08/08/23 with results 
presented in the running QC summaries (Project Access Database). 

2. Retrain DGM operators working at the project site on the steps IAW SOP 4 to viewing the incoming 

positional data to the EM61-MK2HP data collector software, as well as re-emphasize the importance 
of these checks.  This training was completed on 08/14/2023 (documentation attached to the end of 

this NCR).  

Organization:  Tetra Tech
Signature:

Date: 08/17/2023

Title (Site Supervisor, Technical Lead, Senior Geophysicist, etc.): Project Geophysicist

5 Independent Evaluation of Corrective Action (PM, or Designee) 

Accept 

Accept with comments: 
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Reject 

Reject with comments: 

Signature:  PM  
Date:  08/18/2023 

6 Verification and Closure (PQM, UXOQCS, or Designee) 

Verification required:  Yes  No
Verified and 
closed by: QC Geophysicist 08/17/2023  

Signature Title Date  

Acronym: PM-Project Manager, PQM-Project Quality Manager 
Additional Distribution To: File, Director of Quality or Designee, Project Manager 
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Nonconformance Root Cause Analysis Worksheet

Problem Statement/Nonconformance
The AM IVS data files collected using the EM61-MK2HP (system ID G4) on 08/02/2023 did not contain 
positional data in the raw data file and could not be processed to verify conformance to MQO #3-7.

Investigation Results/Analyze Data
Converted EM61-MK2HP data files (.M61) for the AM IVS collected with the G4 System on 08/02/2023 
produced an error in the Geomar TrackMaker61MK2 software when creating positioned data files (.XYZ) 
for import into Geosoft for data processing.  A review of the raw (.R61) data files for the AM IVS show no 
positional information populated by the pseudo-NMEA GGA stream as part of the data file (Figure 1).  As 
shown in the bottom image of Figure 1, a raw .R61 file with positional data will contain Northing, Easting 
and GPS Quality values as part of the GGA pseudo-NMEA string output from the RTS positioning 
system. 

Figure 1: Raw EM61-MK2HP Data File Comparison 

A review of the raw geodetic data collected on 08/02/23, show no streaming points stored from the 
morning of 08/02/23, which correspond to the DGM survey of IVS01.  During data collection, the RTS 
writes to disk the measured positions at the specific output frequency as well as exporting the data to the 
EM61-MK2HP data collector to embed in the geophysical data file.  The lack of stored points in the RTS 
file indicate the RTS was not outputting a pseudo-NMEA stream during collection of the AM IVS. 

The geodetic check shots, PM IVS survey and EM61-MK2HP function tests from 08/02/23 pass all 
MQOs, and preliminary review of the transect data collected on 08/02/23 indicate no QC problems with 
positioning data.  Therefore, this data review indicates the nonconformance is isolated to the AM IVS 
data file from 08/02/2023.  The lack of positioning data in this file has no detrimental effect to the usability 
of the production data collected on this day. 
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Utilizing the “5 Why” method, identify the root cause.

1. Why? 

Why did the EM61-MK2HP dynamic data fail the MQO for ongoing survey positioning 
precision for the 08/02/23 AM IVS? 

The raw data files contained no positional data and could not be converted into .XYZ files 
for processing. 

2. Why? 

Why was there no positional information in the raw data files? 

The complete GGA pseudo-NMEA string was missing in the raw data because of the 
Leica RTS unit not outputting the formatted string during collection. 

3.  Why? 

Why was there no positional data output from the Leica during IVS collection? 

The lack of RTS positions was the result of human error due to the operator not hitting 
“Start” on the Leica controller before walking the IVS survey lines. The operator did not 
realize the error because they did not verify the incoming pseudo-NMEA string in the 

collection software window IAW Attachment 1 of SOP-4 prior to collection of dynamic 
data. 

4.  Why? 

Why did the operator not perform this check from the SOP? 

Root Cause:  The operator has performed this type of survey countless times prior to this 
nonconformance and became complacent in the daily operations, failing to complete a 
basic, yet important check of communication between the RTS and the geophysical 
sensor.   
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Naval Base Kitsap Bangor 
N6247016D9008 

TASK ORDER # 
N4425519
F4112 NCR # 008 DATE: 09/22/2023 

LOCATI
ON: Silverdale, WA   

CLIENT REP 
NOTIFED: 

Melissa King 
US Navy, EODTECHDIV 
QA Geophysicist 

  
1 Plan, Procedure, Specification, or Drawing (clearly state the requirement from the source) 
MR-QAPP for Naval Base Kitsap Bangor Site Inspection (SI). 
 
MQO# 3-4: Ongoing Instrument function test; Response (mean static spike minus mean static background) within 
20% of initial response; RCA/CA. 
2 Description of Nonconforming Item or Condition 
The G5 EM61-HP AM instrument function test collected on 09/13/2023 did not contain static spike response data 
and could not be compared to the initial response values.  
 

Signature: 

 

   

Prepared by: Jessie Powers Title: QC Geophysicist  Date: 10/10/2023 
  

3 Disposition Required by Responsible Organization  
 Use As-Is  
 Rework 
 Other - specify:  

 
Does the nonconforming condition require reevaluation of previous 
process or products (data or cleared areas)? Yes   No   
 

 

4     Responsible Organization Corrective Action  
Please refer to the RCA worksheet included with this NCR for more information. 
 
Root Cause: The operator has performed this type of survey countless times prior to this nonconformance and 
became complacent in the daily operations, failing to alert the team leader that a secondary instrument function test 
had been performed.  Lack of communication between the operator and the team leader to confirm file names and 
saved file locations led to the incorrect file being retrieved from the data collector. 
 

Corrective Actions: 

1. Verify the response values for the 09/13/2023 AM instrument function test presented in the G1 logbook 
meet MQO 3-4. This was verified on 10/10/2023 and presented as part of the RCA worksheet. 

2. Verify all QC and production EM61-MK2HP data collected with the G5 system on 09/13/23 (apart from the 
AM function test) pass all project MQOs. Data were verified as passing on 09/22/2023, with results 
presented in the running QC summaries (Project Access Database). The data package and Access 
Database were delivered on 10/02/2023. 

3. Verify QC seed(s) encountered by the G5 system on 09/13/2023 were adequately detected. This was 
verified by the QC Geophysicist on 09/15/2023 and delivered on 10/09/2023 as part of the updated blind 
seed registry. 

4. Add a field to the TetraForms digital logbook that requires the operator to confirm that logbook file names 
have been verified against file names on the data collector.   
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Organization:  Tetra 
Tech Signature:   

Date: 10/12/2023 

Title (Site Supervisor, Technical Lead, Senior Geophysicist, etc.): Project Geophysicist 
5 Independent Evaluation of Corrective Action (PM, or Designee)  

 Accept 
 Accept with comments: 
 Reject 
 Reject with comments: 

 

Signature:  PM     
Date:   
   

6 Verification and Closure (PQM, UXOQCS, or Designee)  
  

  

Verification required: 

 Yes   
N
o        

  
Verified and 
closed by:    QC Geophysicist  10/20/2023   

    Signature   Title   Date   
Acronym: PM-Project Manager, PQM-Project Quality Manager 
Additional Distribution To: File, Director of Quality or Designee, Project Manager 
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Nonconformance Root Cause Analysis Worksheet 
 

 

Problem Statement/Nonconformance 
The G5 EM61-HP AM instrument function test collected on 09/13/2023 did not contain static spike 
response data and could not be compared to the initial response values. 
 

Investigation Results/Analyze Data 
Converted EM61-MK2HP data files (.M61) for the AM instrument function test collected with the G5 
System on 09/13/2023 did not contain any static spike response data when imported into Geosoft for 
data processing. A review of the raw (.R61) data file for the AM function test confirmed the file only 
contained one line of data consisting of 139 stations, compared to a normal function test which contains 
three lines (two background lines and a static spike line), with approximately 600 stations per line.  The 
raw data shows a distinct shift in values across all four channels starting at station 78, indicating a 
possible data spike rather than normal sensor drift (Figure 1).   
 

 
Figure 1: Raw EM61-MK2HP 09/13/2023 AM Instrument Function Test Data 

 
It is assumed the operator aborted the test after 139 stations to assess the issue and determined that 
collecting a new instrument function test was necessary. The 09/13/2023 G1 Logbook contains entries 
for all three lines of the AM instrument function test, which pass the requirement of MQO 3-4 to be within 
20% of the initial G5 response (Figure 2). However, the actual EM61 data file from which these values 
were obtained was either not saved correctly or not retrieved from the data collector. No secondary data 
file was submitted by the field team and there was no annotation in the 09/13/2023 G1 logbook 
describing the need to perform a secondary AM instrument function test.  In accordance with Tetra Tech 
quality procedures, the data collector was wiped of all project specific data prior to being demobilized 
from the project and therefore was unable to be verified if a second instrument function test file for 
09/13/2023 was present on the collector.  
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Figure 2:  09/13/2023 Logbook AM Instrument Function Test Results 

 
The assumed root cause of the missing file is lack of communication by the operator to notify the team 
leader to disregard the original AM instrument function test.  This would have alerted the team leader to 
retrieve a data file with a naming convention other than 230913ssam from the data collector for this test 
and revise the logbook to include the updated file name. Without this information, it is likely the team 
leader was unaware the 230913ssam file was not the complete file when data were retrieved off the data 
collector. 
 
The PM function test response on 09/13/23 was within 20% of the initial G5 response and targeted IVS 
(Instrument Verification Strip) amplitude values for 09/13/2023 are consistent with values throughout the 
project. Review of the dynamic data collected on 09/13/23 confirms QC seeds were successfully 
detected, indicating no issues with system response. As this nonconformance is isolated to the AM 
function test data file from 09/13/2023, there is no impact to the usability of the production data collected 
on this day. 

Utilizing the “5 Why” method, identify the root cause.    

1. Why? 

Why did the EM61-MK2HP static data fail the MQO for 
ongoing instrument function test? 
 
The raw data files did not contain data from the static spike 
item and therefore could not be compared to the initial G5 
response.  

2. Why? 

Why was there no data for the static spike item? 
 
The data file only contained 139 measurements of the pre-
spike background line and no data for the subsequent spike 
and post-spike lines. Response values of the spike test were in 
the daily logbook, indicating the full instrument function test 
was performed, but not collected in the data file. 
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3. Why? 

Why was the data file associated with the logbook response 
values not submitted? 
 
The logbook provides no indication that the field team leader 
was aware of two files existing for the 09/13/2023 AM 
instrument function test. With no reason to assume the 
operator had deviated from the established naming convention 
for project files, the team leader only retrieved the 
230913g5ssam file from the data collector for this test. 
 
The lack of raw data was the result of human error due to the 
operator aborting the collection and creating a new file. This 
file was not named correctly and was missed during the 
exporting process from the data collector.  

4. Why? 

Why was the team leader unaware that a secondary data file 
for the 09/13/2023 AM instrument function test was present on 
the data collector? 
 
Root Cause: The operator has performed this type of survey 
countless times prior to this nonconformance and became 
complacent in the daily operations, failing to alert the team 
leader that secondary instrument function test had been 
performed. Lack of communication between the operator and 
the team leader to confirm file names and saved file locations 
led to the incorrect file being retrieved from the data collector. 
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Historical Munitions Found: 3-inch projectiles, MK1 40-mm dummy 
projectiles, MK2 40-mm projectiles, other 40-mm projectiles

MEC
(1 Item)

(1) 20mm Projectile
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