FINAL REPORT

Electrokinetically-Delivered, Thermally-Activated Persulfate Oxidation
(EK-TAP) for the Remediation of Chlorinated and Recalcitrant
Compounds in Heterogeneous and Low Permeability Source Zones

ESTCP Project ER-201626

MAY 2021

Evan Cox
Mark Watling
Geosyntec Consultants, Inc.

Dr. David Gent
USACE ERDC

Michael Singletary

Adrienne Wilson
NAVFAC SE

Distribution Statement A
This document has been cleared for public release

ESTCP



This report was prepared under contract to the Department of Defense Environmental
Security Technology Certification Program (ESTCP). The publication of this report
does not indicate endorsement by the Department of Defense, nor should the contents
be construed as reflecting the official policy or position of the Department of Defense.
Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply
its endorsement, recommendation, or favoring by the Department of Defense.



REPORT DOCUMENTATION PAGE oM N Do 066

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the
data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-
4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently
valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED (From - To)

4/15/2021 ESTCP Final Report 9/28/2016 - 5/5/2021

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Electrokinetically-Delivered, Thermally-Activated Persulfate WO12HQ-16-C-0023

Oxidation (EK-TAP) for the Remediation of Chlorinated and 5b. GRANT NUMBER

Recalcitrant Compounds in Heterogeneous and Low Permeability ER-201626

Source Zones 5c. PROGRAM ELEMENT NUMBER
ESTCP Environ. Restoration

6. AUTHOR(S) 5d. PROJECT NUMBER

Evan Cox, Mark Watling (Geosyntec Consultants) ER-201626

David Gent (US Army ERDC) 5¢. TASK NUMBER

Michael Singletary, Adrienne Wilson (NAVFAC Southeast)

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
NUMBER

Geosyntec Consultants
130 Stone Road West

Guelph, Ontario, Canada ER-201626
N1G 372
9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
Environmental Security Technology Certification Program ESTCP
(ESTCP)
Alexandria, VA 11. SPONSOR/MONITOR’S REPORT
NUMBER(S)
ER-201626

12. DISTRIBUTION / AVAILABILITY STATEMENT

Distribution A: Approved for public release; distribution is unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

This project demonstrated and validated electrokinetic (EK)-enhanced amendment delivery for
in-situ bioremediation (EK-BIO) via enhanced reductive dechlorination (ERD) of a
tetrachloroethene source area in clay. The EK-enhanced amendment delivery technology entails
the establishment of an electric field in the subsurface using a network of electrodes. The
electrical current and voltage gradient established across a direct-current electric field
provide the driving force to transport remediation amendments, including electron donors,
chemical oxidants, and even bacteria, through the subsurface. This project showed that EK
could achieve relatively uniform transport in low-permeability materials. This technology
also represents a remedial alternative with excellent environmental performance.

15. SUBJECT TERMS
In-situ chemical oxidation, electrokinetic, groundwater

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a. NAME OF RESPONSIBLE PERSON
OF ABSTRACT OF PAGES Evan Cox
a. REPORT b. ABSTRACT c. THIS PAGE UNCLASS 19b. TELEPHONE NUMBER (include area
UNCLASS UNCLASS UNCLASS 175 code)
519-514-2235

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39.18




FINAL REPORT
Project: ER-201626

TABLE OF CONTENTS

Page
ABSTRACT e et e e et e e ettt e e e et e e e ettt e e e e raeeeeenbaaeeeannees VIII
EXECUTIVE SUMMARY ..ottt ettt e e e e vte e e e s aaae e e esnsaeaeesssaaeesennsaaeeannns ES-1
1.0 INTRODUCTION .....oiiiiiiiiieiiie ettt ettt se e et e et e et e et e e esbeesaaneesabaeesaseeenanes 1
[.1  BACKGROUND ..ottt ettt e e et e e et ee e enbaaeesennaeaeennns 1
1.2 OBJECTIVE OF THE DEMONSTRATION .....ccoiiiiiiiiiie e 2
1.3 REGULATORY DRIVERS ... .ottt et e 2
2.0 TECHNOLOGY DESCRIPTION ....ooiiiiiiiiiiiiiee ettt eeitee e etee e s iaeee s s siaeeessnsaeaeennes 3
2.1 PERSULFATE OXIDATION .....oiiiiiiiiiieciee ettt ettt e e et eieeesseeesnaeesanee s 3
2.1.1 EK-Enhanced Amendment DEliVETy ..........ccceevveriienienieniienienie et ere e eee e 3
2.2 TECHNOLOGY DEVELOPMENT ........oitiiiiiiieeiieeee ettt 5
2.3 ADVANTAGES AND LIMITATIONS OF THE TECHNOLOGY .....cccccvveeeevrreanns 7
3.0 PERFORMANCE OBJECTIVES ...ttt ettt 9
3.1 PERFORMANCE OBJECTIVE: DEMONSTRATE UNIFORM DISTRIBUTION
OF PERSUFLATE . ... .ottt ettt ettt e et ee e e staee e e e saeae s ennaaeeeenns 9
3.1.1  Data REQUITCIMENLS.......ccvieieeiieieereeieesieesieesteesteestaessaeesseasseessessseesseesseessessssesssesssensnes 10
3012 SUCCESS CIIRIIA. .eeutieutiertieiiie ettt ettt ettt sttt e et e et ettt e be e be e sbeesbeesaeesneeeaees 10
3.1.3 Performance ObjectiVe ASSESSIMENT........ccueervierieeeiireriieesreesreeestreesreesreeeseeeseseessnes 10
3.2  PERFORMANCE OBJECTIVE: QUANTIFICATION OF EK SYSTEM
OPERATIONAL PARAMETERS ......ooiiie e 11
3.2.1 Data REQUITEIMENLS ......ceiiiiiieiieieeteeteesteesitesttesttestesteete e beebeebeesseesseesseesanesnsesnsesnnes 11
3.2.2  SUCCESS CIILEIIA. .ueieviieieiieiiieeciieeeiee et e et e et e e et e e eteeeeteeesebeesereeebeeesaseesaseeenseeensseesasens 11
3.3 QUALITATIVE PERFORMANCE OBJECTIVES: DEMONSTRATE SAFETY,
REALIABILITY, AND EASE OF IMPLEMENTATION ......ccccooiiiiiiiiiieeeee, 12
3.3.1 Data REQUITCIMENLS .......ecviiireieeieeieeieesieesieeseeesteesseessaessseesseesseesseesseesseesseesseesssesssennses 12
3.3.2 SUCCESS CIIRIIA. . eeutteutieriieiiieiiie ettt ettt sttt st sttt et be e sbeesbeesbeesaeesaees 12
3.3.3 Performance ObjectiVe ASSESSIMENL........c.cccvievrierreerreerierrerresreereeseesseesseesseesseesssenens 12
4.0  SITE DESCRIPTION ....oooiiiiiiiiieiiite ettt eettee sttt e ettt e ettt e e e s ee e s ensbaeeesnnnaeeeennnseeeens 13
4.1 SITE LOCATION AND HISTORY ..cooieiiiieeeeie ettt 13
4.2 SITE GEOLOGY/HYDROGEOLOGY ....cccviiiiiiiieiieiieeiieeie et 13
4.3 CONTAMINANT DISTRIBUTION .......ciiiiiiiiiiieeiieeieeesite ettt 17
5.0 TEST DESIGN ...oiiiiiiiiieeite ettt e e e s tee st eestaeesabaeesaeeesssaeensaeesnsseesnsseesnseeennseenns 20
5.1 EXPERIMENTAL DESIGN .....ooiiiiiiiiiiiiieiteeeiee ettt s 20
5.2 LABORATORY TREATABILITY STUDY RESULTS......ccoeieiiieeeiee e 23



TABLE OF CONTENTS (Continued)

Page

5.3 BASELINE CHARACTERIZATION.....cccttiiiieeiieeeiee ettt 23

5.4 DESIGN AND LAYOUT OF TECHNOLOGY COMPONENTS ......cccooviiieiiieeeens 26

54.1 Electrode WEIlS......coiiiiiiiiiiicie ettt ettt ettt e e e aeeesareeeareas 26

542 SUPPLY WEILS ..ottt ettt ettt st e s e s e et e esseesseesseesseessnennnas 26

5.4.3 Clay Unit Monitoring WellS ........cccccovcieriiiiiiiieeeeieeeeseeee e 30

5.4.4 Power Supply and EIECtrodes ........cccevcveriirciiriieieeieereeseeeeesee et 30

5.4.5 Amendment SUPPLY SYSIEM.....ccciiriiiriiriiiieiieeie ettt este b e sbe e nes 33

5.4.6 Process Monitoring and CONtIOLS..........cccuevvereierrieeriienienieniesee e sveereeseeseeseesseenes 33

5.4.7 Conveyance Piping and UtItIES........ccevieriiriieeiiieiieieecieeeree et 34

5.5 FIELD TESTING......oiiiiiiiiiie ettt ettt ettt eeeaeeeaveesnsaeesnnaeesnnee s 34

5.5.1  SYSLEM StAT-UP ...veieiiieeiieeiie ettt ete e ettt et e e ssteesabeesnteessseesnseesnseeennseesnsens 34

5.5.2 Phase 1 Operations — Persulfate Migration............cccceevueeevrerirerieeneenieneeneesne e seneeens 34

5.5.3  DECOMMISSIONING ....cvverererireeireieereeteesseesseesseessresaessesseasessseesseessesssessseesseessesssennses 37

5.6  SAMPLING METHODS ...ttt s 37

5.6.1 Sampling and Analytical MEthods ...........cocervieririiiiiiiiiiee e 37

5.6.2 Calibration of Analytical EQUIPMENT .........ccceeviiriiirieiieeieeie e 39

5.6.3 Quality Assurance/Quality Control............cccevverieriieriierienieeie e 39

5.6.4 Decontamination PrOCEAUIES .........ccceeirriiririeriiniinieierieeteesicee et 40

5.6.5 Sample DOCUMENTALION ........eecvieriieiieiieriiesieerieesteeteereereebeeseeseesseesseesseessnesssesnsennnas 40

6.0 SAMPLING RESULTS AND DISCUSSION......ccoitiiiiieriieeiee ettt siee e 41

6.1 SYSTEM OPERATIONS MONITORING........ccociieiiiieiieeieeeeeeeee e 41

6.2 GROUNDWATER SAMPLING RESULTS ....cooiiiiiieeeeeeeeeeeeeeee e 44

6.2.1 Groundwater GEOChEMISIIY .....eeiuiereieiiiiiieieeie ettt ettt e sneees 44

6.2.2  GroundwWater CVOCS.......couiiiiiiiieieie ettt sttt be et e e eees 48

7.0 PERFORMANCE ASSESSMENT ..ottt et et 58

7.1 DEMONSTRATE UNIFORM DISTRIBUTION OF PERSUFLATE ...................... 58

7.2 QUANTIFICATION OF EK SYSTEM OPERATIONAL PARAMETERS............. 59
7.3 SAFE AND RELIABLE OPERATION, AND EASE OF TECHNOLOGY

IMPLEMENTATION.....cootiieetteete ettt ettt et e st e e ssae e s e e snsaeennsee s 60

8.0 COST ASSESSMENT ... .ottt ettt e e e et e e e e sttt e e e s ateeeessnnaeeeesnsseeeennns 61

8.1  COST MODEL ..ottt ettt ettt et e st e et e e essbeeseaeeensneesnseeens 61

8.1.1 Cost Element — Bench-scale TeStiNg .........ccoecvevieeriierieniieniienie e eee e ere e eeeeeeeeees 62

8.1.2 Cost Element — Remediation CONStIUCHON ........ceerierierieririeeeieieeie et 62

8.1.3 Cost Element — Remediation System Operation and Maintenance................ccueeveenee. 63

8.2 COST DRIVERS ...ttt et ettt e et e e abeeesaeeeneeesnseeens 63

8.2.1 Cost Driver — Target Treatment Zone and Contaminant Mass...........cccceeereereenennenne 63

8.2.2  COSt DIIVET — UHIIHIES ..euveueeeetieiieiesieeeie ettt ettt 64

8.2.3 Cost Driver — Site GEOChEMISIIY .....ccviriiiiieiieie ettt beeveesseereeneas 64

8.3 COST ANALYSIS. . ittt ettt ettt e e st e s e e e staeeesabeeesseesnnneesnseeenns 64

9.0 IMPLEMENTATION ISSUES ..ottt e e s e e et e e s nraeeeenes 70

1



TABLE OF CONTENTS (Continued)

Page
10.0 REFERENCES ...ttt ettt et sttt e e s eas 72
APPENDIX A GROUNDWATER SAMPLING FORMS ..o, A-1
APPENDIX B BORING LOGS AND WELL CONSTRUCTION LOGS.........ccccveeuneen. B-1
APPENDIX C LABORATORY CHAIN OF CUSTODY FORMS ........ccceiiiiiiiiiiieene C-2
APPENDIX D POINTS OF CONTACT ..ottt D-1

111



LIST OF FIGURES

Page
Figure ES-1. Schematic of EK-Enhanced Amendment Delivery Technology............ccccveeeuneen.ee. 1
Figure ES-2. EK-TAP System Infrastructure for Dem/Val..........ccocoviriiiniinininiiiiicneeene 2
Figure 2-1. Hydraulic and Electrical Properties of Various Soils (rev. Mitchell, 1993) ............ 4
Figure 2-2.  Schematic of EK-Enhanced Amendment Delivery Technology...........cccccevvennnee. 5
Figure 4-1. Dem/Val Sit€ LOCAtION .....cccuiiiiiiiiiiieeciie ettt e ave e s eesree e 14
Figure 4-2.  Target Dem/Val AT€a .......cccooviiiiiiiiiieiieieeieeee ettt 15
Figure 4-3.  Lithology of the Target Dem/Val Area (OU3-4 from ESTCP ER-201032).......... 16
Figure 4-4.  Profile of Groundwater CVOC DiStribution ...........cccueevueerieeriienieeniiesieeieesveeneeen 18
Figure 4-5. Profiles of Soil and Groundwater CVOC Concentrations at OU3-3...................... 19
Figure 5-1.  Well Network for Dem/Val.........ccccoooiiiiiiiiiiiiieee e 21
Figure 5-2. EK-TAP System Infrastructure for Dem/Val............cccoooveiiiiiiiiiiiieeeeeeeee 22
Figure 5-3.  Electrode Well Details.........cccoeiiiiiieiiiiniieiieieetee ettt 27
Figure 5-4. Electrode Well Surface Completion Details .........cccccoevieriieiiiiieiiiecieeceeeeeeee 28
Figure 5-5.  Supply Well Details.........ccoeriiiiiiiiiieiieie ettt e 29
Figure 5-6. Supply Well Surface Completion Details ........c.coocvieeiiieniiiiiiieciieeieeceee e 31
Figure 5-7. Clay Unit Monitoring Well DetailS...........cccceviieiiiriieiieiieeiieeie e 32
Figure 6-1. Power Usage During Phase 1 Operations...........ccecveeeieeeriieeniieenieeenieeeieeesieeenns 41
Figure 6-2. System Uptime During Phase 1 Operations...........cccceeveeriieniienieeniienieeieeieeneen 42
Figure 6-3. Voltage Measurements at Voltage Probes Within TTA........cccoevveiiiieiciieciene 43
Figure 6-4. Temporal Changes in Groundwater pH and ORP .............ccoooiiviiiiiiiniiiiiieee, 47
Figure 6-5. Temporal Changes in Groundwater Sulfur Species and Iron.............ccceeveveennenn. 53
Figure 6-6. Temporal Changes in Groundwater CVOCS..........ccccuvevieriieniienieenieeie e 56

v



LIST OF TABLES

Page
Table 3-1. Performance ODJECLIVES ......cccuiieiiieiiieeiiieeiee et eee e ee st eesaeeeseaeeesaeessaeeenseeeeenes 9
Table 5-1. Summary of Baseline Sampling Program ..............ccoccueviiieniieniiienienieeecieeieeene 24
Table 5-2. Baseline Soil RESUILS .........oouiiiiii e 25
Table 5-3. EK-TAP Dem/Val Amendment Injection Totals .........cccccoevueeviienieniiienienieciieee 36
Table 5-4. Summary of Performance Monitoring Program.............cccceeouvieviieiniieeiieesiee e 37
Table 5-5. Analytical Methods for Sample Analysis.........ccceeevieiieriiieniienieeieeie e 38
Table 6-1. Electrical Current to Electrode Wells..........ccooioiiiiiiiiiiiiiiieceeeceeeeeen 43
Table 6-2. Groundwater Field Parameter Results...........ccoooiiiiiiiiiniieiieiiieieceeceeee e 45
Table 6-3. Groundwater Geochemical ReSUlts ..........cccooviiiiiiiiiiiiiiiieeen 49
Table 6-4. Groundwater VOC ReESUILS........cccuiiiiiiiiiiieiiieiiece ettt 54
Table 8-1. Cost Model for EK-enhanced Amendment Delivery In-Situ Remediation .............. 61
Table 8-2. Cost Model for Full-Scale Implementation of Select Source
Area Remediation Technologies ..........cccvieeiiieriiieiiie e 66



ACRONYMS AND ABBREVIATIONS

AC alternating current

A amp

CHP catalyzed hydrogen peroxide

cm/day centimeters per day

cm/s centimeters per second

CVOCs chlorinated volatile organic compounds
cDCE cis-1,2-dichloroethene

°C degrees Celsius

Dem/Val Demonstration/Validation

DoD Department of Defense

DC direct-current

DO dissolved oxygen

DPT direct push technology

EC electrical conductivity

ERH electrical resistance heating

EK electrokinetic

EK-BIO EK-enhanced amendment delivery for in-situ bioremediation
EK-TAP electrokinetically delivered, thermally-activated persulfate
Keo electroosmotic permeability

ERDC Engineer Research & Development Center
ft foot (or feet)

ft bgs feet below ground surface

FDEP Florida Department of Environmental Protection
gpm gallons per minute

g/L grams per liter

Kn hydraulic conductivity

ISB in-situ bioremediation

ISCO in-situ chemical oxidation

kW-hr kilowatt-hour

LTI Lost-Time Incident

LDPE low-density polyethylene

low-K low-permeability

MS/MSD matrix spike/matrix spike duplicate

ng/L microgram per liter

vi



mV millivolts

MMO mixed metal oxide

NAS Naval Air Station

NAVFAC SE Naval Facilities Engineering Command Southeast
ou3 Operable Unit 3

O0&M operation and maintenance
ORP oxidation-reduction potential
PID photoionization detector

PVC Polyvinyl chloride

Ibs pounds

PLC programmable logic controller
ROI radius of influence

E° redox potential

m?/s-V square meters per second-volt
TTA target treatment area

TTI target treatment interval

PCE tetrachloroethene

TCE trichloroethene

TOC total organic carbon

UIC underground injection control
USACE United States Army Corps of Engineers
VvC vinyl chloride

\% volts

V/em volts per centimeter

V/m Volts per meter

\% watt

ZV1 zero-valent iron

vii



ABSTRACT
INTRODUCTION AND OBJECTIVES

This Demonstration/Validation (Dem/Val) project was conducted at Naval Air Station (NAS)
Jacksonville, Florida (the Site) to assess and validate the performance of an electrokinetic (EK)
technique to promote uniform and effective distribution of persulfate in low-permeability (low-K)
and heterogeneous subsurface materials, for the purposes of improving site remediation at low-K
sites.

TECHNOLOGY DESCRIPTION

The electrokinetically delivered, thermally-activated persulfate (EK-TAP) technology consists of
two main components: i) delivery of persulfate through low-K and heterogeneous soils using direct
current (DC); followed by ii) heat activation of the persulfate, by raising the temperature of the
soil and pore water by electrical resistance heating (ERH) using alternating current (4C).

PERFORMANCE AND COST ASSESSMENT

A phased testing approach was planned for the Dem/Val but unfortunately, due to federal budget
constraints, only the technical objectives associated with the first phase of testing (i.e., Phase 1
dipole test to distribute persulfate within the clay unit at the Site) were assessed. These were 1)
demonstrating uniform distribution of persulfate; ii) quantification of EK system operational
parameters; and ii1) demonstrating safety, reliability, and ease of technology implementation. Each
of the technical objectives were achieved, and the Dem/Val showed that EK can achieve relatively
uniform transport of persulfate in low-K materials, which is a critical and distinct advantage of the
EK technology over other conventional advective flow-based approaches. EK-enhanced delivery
is a safe and relatively more controllable approach compared to high-pressure/fracturing injection
and thermal approaches, and the EK technology also represents a remedial alternative with
excellent environmental performance. The duration of the Phase 1 dipole test ran for several
months longer than anticipated due to a disruption in the supply of the potassium bicarbonate pH
buffer, which impacted system uptime. However, once the supply of this pH buffer was restored
system uptime recovered and was maintained through the end of the test.

Based on the information and experience obtained from this Dem/Val, there are three main cost
drivers to consider when evaluating implementation costs in future projects, including: (i)
footprint, depth interval, and volume of target treatment zone and contaminant mass; (ii) presence
and location of above-ground and subsurface utilities; and (iii) site geochemistry, particularly pH
and iron. A cost comparison was developed and showed that EK-TAP can be potentially more cost
favorable to ERH, and that the EK-TAP approach is slightly more cost favorable to direct-injection
in-situ chemical oxidation (ISCO) and fracturing enhanced zero-valent iron (ZVI) direct injection.
Thus, at sites where low-K material and/or high-degree of heterogeneity likely preclude the
consideration for direct injection, EK-TAP provides a cost-effective solution for implementing
ISCO using persulfate.

viii



IMPLEMENTATION ISSUES

When considering the use of EK-TAP at a site, additional attention may be required concerning
electrical safety, elevated concentrations of iron in the treatment zone, corrosion of wetted metallic
components, potential regulatory limitations for pH control amendments, cathodic protection measures
when implementing the technology near “sensitive” utilities, and informing local and facility
departments about the proposed remedy.

PUBLICATIONS

No publications were made during this Dem/Val.
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EXECUTIVE SUMMARY
INTRODUCTION AND OBJECTIVES

This Demonstration/Validation (Dem/Val) project was conducted at Naval Air Station (NAS)
Jacksonville, Florida (the Site) to assess and validate the performance of an electrokinetic (EK)
technique to promote uniform and effective distribution of persulfate in low-permeability (low-K)
and heterogeneous subsurface materials, for the purposes of improving site remediation at low-K
sites. Recent advances in the understanding of mass distribution in subsurface environments has
highlighted that in many cases a significant portion of the source mass is held in storage in low-K
materials. The main limitation of current in-situ remediation applications in low-K materials using
conventional hydraulic recirculation or injection techniques is the inability to effectively deliver
the required amendments to the target contaminant mass.

TECHNOLOGY DESCRIPTION

The electrokinetically delivered, thermally-activated persulfate (EK-TAP) technology consists of
two main components: i) delivery of persulfate through low-K and heterogeneous soils using EK
processes; followed by ii) heat activation of the persulfate, by raising the temperature of the soil
and pore water through low intensity thermal treatment, to promote in-situ oxidation of the target
contaminants (Figure ES-1). With EK-TAP, the same infrastructure can be used for both EK
distribution of persulfate using direct current (DC) and soil heating by electrical resistance heating
(ERH) using alternating current (4C). The electrical current and voltage gradient established
across a DC electric field provide the driving force to transport remediation amendments, such as
persulfate, through the subsurface.

Power Supply
and Control
+ v v v
|
pH Buffer Persulfate pH Buffer
[ ] [ ]
Unsaturated Zone
Anode s i Well Cox\ecilde
upply Well—i—
| | V‘fll A 4 I e
. Saturated Zone
F 'Igl|edclirl'lr(1:es persulfa’re““—/\_\ persulfate
Low K
persultate Contaminant
Zone
\—/persulfcne
persulfate eiEie
___________ _‘-----------------------____ - =
|| electroosmosis ¢ ion migration ||
>

Figure ES-1. Schematic of EK-Enhanced Amendment Delivery Technology
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The Dem/Val system consisted of three (3) electrode wells, four (4) supply wells, and four (4)
performance monitoring wells located within the target treatment area (TTA) at the Site (Figure
ES-2). Baseline soil characterization was performed during installation of select wells, and
baseline groundwater characterization was performed following installation of the monitoring
wells. Following system construction and startup, system operations were initiated and lasted for
approximately 7 months. Performance monitoring groundwater sampling was performed
throughout system operations.

-~ Well network and EK Control and Tank Trailers

— o

S —

—

Inside EK Control Trailer

Well network (EK Tank
Trailer in background)

Inside EK Tank Trailer

Figure ES-2. EK-TAP System Infrastructure for Dem/Val

PERFORMANCE ASSESSMENT

A phased testing approach was planned for the Dem/Val. The first phase of testing (i.e., Phase 1
dipole test) was designed to assess the applicability of EK to migrate persulfate within the clay
unit using DC power. The second phase of testing (i.e., Phase 2 heating and persulfate activation)
was designed to assess the ability of the system components to heat the subsurface (using AC
power) to the activation temperature of persulfate, and then evaluate treatment of the target
contaminants (chlorinated volatile organic compounds [CVOCs]) following heat activation of the
distributed persulfate. Unfortunately, due to federal budget constraints, the second phase of the
Dem/Val was not performed. As a result, only the technical objectives associated with the Phase
1 dipole test were assessed based on the performance monitoring data collected. These were:

ES-2



1. Demonstrate uniform distribution of persulfate.

This Dem/Val met this objective by achieving the success criteria, including:

e Detection of persulfate at all four monitoring locations within the TTA at the end of Phase 1
operations at concentrations ranging from 1% to 100% of the amendment supply
concentration; and

e No local focusing of the electric field was observed within the TTA.

I1. Quantification of EK system operational parameters.

This Dem/Val met this objective by achieving the success criteria, including:

e System operational conditions (voltage and current) were maintained within + 50% of the
designed target conditions;

e Amendment supply uptime was >75% of target;
e Energy consumption was within + 30% of design estimates; and,
e Electrode function was maintained throughout system operations.

1I1. Demonstrate safety, reliability, and ease of technology implementation.

This Dem/Val met this objective by achieving the success criteria, including:

e System operational conditions remained relatively steady over the course of the Dem/Val
and there were no safety related lost-time incidents;

e The Dem/Val involved only conventional field construction techniques and contractors,
and routine system operations were effectively monitored by a single field technician.

This Dem/Val showed that a critical and distinct advantage of EK-enhanced amendment delivery
over other conventional advective flow-based approaches is that EK can achieve relatively uniform
transport of persulfate in low-K materials. EK-enhanced delivery is a safe and relatively more
controllable approach compared to high-pressure/fracturing injection and thermal approaches.
This technology also represents a remedial alternative with excellent environmental performance.
The electrical energy consumed during the active EK operation period in this Dem/Val was
equivalent to operating a single 100-W lightbulb for approximately 6 months.

The duration of the Phase 1 dipole test was longer than anticipated due to a disruption in the supply
of the potassium bicarbonate pH buffer, which had a significant impact on system uptime. An
alternate pH buffer (potassium carbonate) was used during this period but was not as effective at
controlling pH within the electrode wells as the potassium bicarbonate. Once the supply of
potassium bicarbonate was restored, system uptime recovered and was maintained through the end
of the Phase 1 dipole test.

COST ASSESSMENT

Based on the information and experience obtained from this Dem/Val, there are three main cost
drivers to consider when evaluating implementation costs in future projects, including: (i) footprint,
depth interval, and volume of target treatment zone and contaminant mass; (ii) presence and location
of above-ground and subsurface utilities; and (iii) site geochemistry, particularly pH and iron.

ES-3



These are also the same cost drivers for many other in-situ remediation technologies and not unique
to EK technology implementation.

A cost comparison was developed and showed that EK-TAP could be potentially more cost
favorable to an in-situ thermal treatment using electrical resistance heating (ERH). The energy
usage required for EK-TAP is significantly less than the energy usage required for ERH, resulting
in a much more favorable environmental performance of EK-TAP over ERH. The cost comparison
also showed that the EK-TAP approach is slightly more cost favorable to direct-injection in-situ
chemical oxidation (ISCO) and fracturing enhanced zero-valent iron (ZVI) direct injection. Thus,
at sites where low-K material and/or high-degree of heterogeneity likely preclude the consideration
for direct injection, EK-TAP provides a cost-effective solution for implementing ISCO using
persulfate.

IMPLEMENTATION ISSUES

While EK-TAP is mainly a variation on standard ISCO using persulfate, whereby EK is used to more
effectively deliver the persulfate through low-K materials, and then the same infrastructure is used to
heat the treatment zone (similar to ERH) and activate the persulfate, some areas where additional
attention beyond those typically considered for ISCO and ERH may be required on a site-specific basis,
including:

e Safety considerations related to potential stray current/voltage to surface. To address this
question, the current and voltage at surface steel structures located within the TTA were
measured during system operations to confirm that there was no safety concern. Depending on
the project site, and for sensitive and active facilities with dedicated safety departments,
additional design and explanation effort may be required for project approvals.

e Iron fouling of filters and valves along the extraction piping. During this Dem/Val, minimal
fouling of filters and valves was observed, but routine maintenance was required to minimize
potential flow restrictions within the conveyance lines. Scaling of the cathodes also required
maintenance actions to clean the cathode surface. The presence of iron within the target
treatment zone resulted in activation of the persulfate which reduced the persulfate migration
rate and extended the duration of operations. However, activation of the persulfate also resulted
in some treatment of the target CVOCs, which could have reduced the effort required for a
subsequent heating stage had heating been performed during the Dem/Val.

e Corrosion of wetted metallic parts in the manifold system and at wellhead fittings due to
elevated chloride concentrations. Although not encountered during this Dem/Val, this can be
mitigated by minimizing the amount of metallic wetted parts within the system and instead
using components with plastic wetted parts.

e The technology implementation did not require specialized/proprietary equipment. We used
only standard commercial off-the-shelf equipment. We designed the manifold and control
system and had a remediation system vendor assemble the system per design, but the overall
system was similar to other “typical” in-situ remediation systems. There were specific
regulatory requirements regarding the chemical composition of the pH buffers used in this
Dem/Val, but in our experience this was a unique situation and in most cases the requirements
for addition of chemical amendments for an EK-TAP remedy should be similar to the
requirements for other “typical” in-situ remediation technologies.
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If the technology is to be implemented near (laterally and/or vertically) utilities that are
“sensitive” to electric interference or where there are concerns with corrosion, some protection
measures, such as cathodic protection, may be considered.

No special regulatory requirements or permits beyond what are typical for other ISCO projects
such as UIC permit (other than perhaps limitations for the pH control amendments as noted
above). Depending on the locality-/facility-specific requirements, local or facility
power/electrical departments should be consulted, and local HazMat response departments
should be informed about the use of a chemical oxidant at the project site.
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1.0 INTRODUCTION

This Final Report summarizes the approach, methodology and results of a field Demonstration/
Validation (Dem/Val) project conducted to assess and validate the performance of an
electrokinetic (EK) technique to promote uniform and effective distribution of persulfate in low-
permeability (low-K) and heterogeneous subsurface materials, for the purposes of improving site
remediation at low-K sites. This project was conducted in collaboration with Naval Facilities
Engineering Command Southeast (NAVFAC SE) and the United States Army Corps of Engineers
(USACE) Engineer Research & Development Center (ERDC).

1.1 BACKGROUND

Decades of remediation experience have shown that in-situ remediation approaches are more
successful and cost effective than most ex-situ remediation methods. However, in-situ remedies,
such as in-situ chemical oxidation (ISCO) and in-situ bioremediation (ISB), while capable of
treating various contaminants in permeable sandy aquifers, often fail to effectively target
contaminants in silt and clay materials, or combinations of sand and low-K materials. Recent
advances in the understanding of mass distribution in subsurface environments has highlighted
that in many cases a significant portion of the source mass is held in storage in low-K materials,
and that the release rate from low-K storage is many times slower than the original contaminant
loading rate. The main limitation of in-situ remedy applications in low-K materials is the inability
to effectively deliver the required amendments to the target contaminant mass contained within
the low-K material using conventional hydraulic recirculation or injection techniques.

While hydraulic fracturing has shown some promise in improving amendment distribution in low-K
materials, the success of this approach has been limited by site access constraints, surface structure
impact concerns, high cost, and consistency and predictability of induced fractures. Other
technologies such as large diameter auger mixing and thermal treatment have shown promise in low-
K materials. However, these approaches have been expensive and are also limited by site access and
re-use limitations. Conventional thermal remediation approaches also face the challenges of
removing and treating gaseous phase contaminants. Lower cost, and ideally more environmentally-
sustainable remediation approaches or improvements to existing technologies are required to reduce
overall remediation costs at Department of Defense (DoD) and defense contractor sites.

The electrokinetically delivered, thermally-activated persulfate (EK-TAP) technology consists of
two main components: i) delivery of persulfate through low-K and heterogeneous soils using EK
processes; followed by ii) heat activation of the persulfate, by raising the temperature of the soil
and pore water through low intensity thermal treatment, to promote in-situ oxidation of the target
contaminants. With EK-TAP, the same infrastructure can be used for both EK distribution of
persulfate using direct current (DC) and soil heating by electrical resistance heating (ERH) using
alternating current (4C). The electrical current and voltage gradient established across a DC
electric field provide the driving force to transport remediation amendments, such as persulfate,
through the subsurface. One reason why EK represents a fundamentally more effective delivery
technique compared to an advective hydraulic approach is the relatively uniform electrical
property of various soil materials. As a result, EK-enhanced amendment delivery technology can
achieve effective and uniform amendment distribution at sites where heterogeneous subsurface
materials often limit the applications of hydraulic methods.



1.2 OBJECTIVE OF THE DEMONSTRATION

As stated in the Technology Demonstration Plan (Geosyntec, 2019b), the overall goal of this
project was to demonstrate and validate the EK-TAP technology to promote in-situ oxidation of
chlorinated solvents in complex heterogeneous and low-K geological materials. Unfortunately,
due to federal budget constraints, the second phase of the Dem/Val (i.e., Phase 2 heating and
persulfate activation) was not performed. As a result, only the technical objectives associated with
the first phase of testing (i.e., Phase 1 dipole test to distribute persulfate within a low-K unit using
DC) were assessed. These include:

1) Demonstration and quantification of the ability to uniformly distribute persulfate
throughout a low-K and/or heterogeneous target treatment area (TTA) using a DC electric
field.

i1) Quantification of EK system operational parameters to develop tools for full-scale system
design and optimization; and

ii1) Demonstrate the safety, reliability, and ease of technology implementation.
1.3 REGULATORY DRIVERS

In 2011, a SERDP/ESTCP-sponsored workshop on Investment Strategies to Optimize Research
and Demonstration Impacts in Support of DoD Restoration Goals identified treatment of
contaminants in low-K subsurface materials (i.e. silts, clays, and bedrock) as a high-priority area
for additional investment. The workshop participants pointed out that treatment of low-K zones
would require adoption of effective and cost-effective techniques that can target delivery of
remedial agents to these regions and prevent continued back-diffusion of contaminants.

Estimated costs to DoD for adopting hydraulic containment at more than 3,000 chlorinated
hydrocarbon sites could surpass $100 million annually, with estimated life-cycle costs of more
than $2 billion (SERDP/ESTCP, 2006). ISCO is generally considered to be an effective remedial
option for chlorinated solvent sites and is widely used by DoD and remediation practitioners.
Improved delivery and activation of chemical oxidants will accelerate ISCO and thereby reduce
the overall cost of remediation at many of these sites, particularly at those that have low-K zones
or heterogeneous materials, while avoiding the high energy and vapor treatment costs associated
with traditional thermal remedies. This will broaden the application of ISCO at more DoD sites
where subsurface conditions may have previously precluded the use of ISCO.



2.0 TECHNOLOGY DESCRIPTION

This section provides an overview of persulfate oxidation for remediation of chlorinated solvents,
the use of EK techniques to deliver oxidants through low permeability subsurface materials, and
the use of EK-TAP. Advantages and potential limitations associated with this technology are also
discussed.

2.1 PERSULFATE OXIDATION

Various oxidants have been used in laboratory and field applications to aggressively destroy
organic chemicals, including Fenton’s reagent (or more generally known as catalyzed hydrogen
peroxide [CHP]), permanganate, persulfate, ozone, and ozone combined with peroxide. These
oxidants react to varying degrees with organic contaminants, converting them into innocuous end
products such as carbon dioxide, water, and inorganic chloride. Because not all ISCO treatments
are applicable for all organic contaminants and all geochemical conditions, site contaminants of
concern and conditions must be understood to choose the appropriate oxidant and delivery
method. The treatment effectiveness of chemical oxidants currently in use varies based on
several factors, including the redox potential (E°) of the oxidant, and the reactive specificity of the
oxidant toward a given type of contaminant.

Activated persulfate has been demonstrated to be a very effective and powerful (E° of -2.1 volts
[V]) oxidant for many recalcitrant contaminants such as chlorinated solvents. The most common
form of persulfate used in remediation is sodium persulfate. Activation of persulfate to generate
sulfate radicals can dramatically increase the oxidative strength of this oxidant (E°= -2.6 V).
Activation of persulfate is typically achieved using heat, base activation (pH ~12), addition of
peroxide, or addition of a suitable reductant, such as ferrous iron. Persulfate has been demonstrated
to treat a broad array of organic contaminants in groundwater and is relatively persistent in
comparison to some other strong oxidants such as CHP and ozone. As mentioned in Section 1.1,
a common challenge at many sites with low-K soils is the ability to effectively deliver and activate
persulfate to achieve successful treatment of the target contaminants. Oxidants such as CHP and
ozone are typically short-lived in the subsurface, and in low permeability materials it is typically
difficult to effectively distribute them before they react. In comparison, persulfate is slower to
react, thereby allowing it to be distributed much farther through the subsurface and through low-
K materials.

2.1.1 EK-Enhanced Amendment Delivery

The EK-enhanced amendment delivery technology entails the use of electrodes and DC electrical
power to establish an electric field in the subsurface. The voltage gradient established across the
DC electric field is the driving force for transporting remediation reagents, including chemical
oxidants for ISCO or electron donors and/or microorganisms for ISB, through low-K soils or
uniformly through heterogeneous formations. The EK transport process relies primarily on two
mechanisms which occur with the application of the electric field:

o Electromigration (or ion migration) — the movement of charged dissolved ions through
an aqueous medium in response to the applied electric field. The direction of ion
migration is toward the electrode with a polarity opposite of the ion’s charge; and



o Electroosmosis — the movement of pore fluid (and dissolved constituents) within a porous
medium in response to the applied electric field. The direction of electroosmotic flow is
usually from the anode toward the cathode.

One reason why EK represents a fundamentally more effective delivery technique in low-K
materials compared to an advective hydraulic approach is the relatively uniform electrical property
of various soil materials. For example, while the hydraulic conductivity (Kxn) of fine sand and
kaolin materials can vary by several orders of magnitude, the coefficient of electroosmotic
permeability (Keo) of fine sand (4x10” square meters per second-volt [m%/s-V]) is comparable to
that of kaolin (5.7x10° m?/s-V) and clayey till (5.0x10® m?/s-V), as shown in Figure 2-1.
Therefore, the EK-enhanced amendment delivery technology can achieve effective and uniform
amendment distribution at sites where heterogeneous subsurface materials often limit the
applications of hydraulic methods.
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Figure 2-1. Hydraulic and Electrical Properties of Various Soils (rev. Mitchell, 1993)

The application of electric current will also result in electrolytic reactions at the electrodes. If inert
electrodes (such as graphite or ceramic-coated electrodes) are used, water oxidation produces
oxygen gas and acid (H3O") at the anode (positively charged electrode), while water reduction
produces hydrogen gas and base (OH-) at the cathode (negatively charged electrode). Electrolytic
reactions of water are shown below in Equations 1 and 2,

2H>0 => 4¢ + 4H' + O (at Anode) (1)

2H>O + 2¢¢ ==> 20H +H> (at Cathode) (2)



Faraday’s law for equivalence of mass and charge can be used to calculate the rate of redox
reactions that will occur at the electrodes (Koryta and Dvorak, 1987). Therefore, it is possible to
engineer and control the electrolytic processes at the electrodes to produce hydrogen (Hz2) and
oxygen (Oz2) or to control pH conditions, depending on the system design objectives.

To implement the EK-enhanced delivery technology in the field, remediation amendments are
added to supply wells located intermediary to the electrode wells, mainly to shorten amendment
travel distance versus consumption rate (Figure 2-2). Electrodes of selected inert materials are
installed in electrode wells and connected to a DC power source. The power supply unit will supply
electrical energy to the electrodes at designed settings of voltage and/or current. The electrical
field will transport the amendments from the supply wells into and through the formation materials
to achieve relatively uniform transport and distribution. Cross-circulation and/or pH-balancing can
be employed at the electrode wells to overcome the effects of water electrolysis and retain the
natural in-situ pH of the system (as required). Slight subsurface heating may occur with application
of the electrical field. However, results from field trials have shown that temperature increases are
minor (less than 10 degrees Celsius [°C]).
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Figure 2-2.  Schematic of EK-Enhanced Amendment Delivery Technology
2.2 TECHNOLOGY DEVELOPMENT

Results from many studies conducted at both bench-scale and field-pilot scale have shown the
potential of EK-enhanced amendment transport (Mao et al., 2012; Gent, 2001; Wu et al., 2007,
Reynolds et al., 2008; Hodges et al., 2011; SERDP ER-1204). Bench-scale studies conducted at
ERDC effectively delivered acetate through loess soil (Kn = 10”7 centimeters per second [cm/s])
and vertically deposited clay (Kn= = 10 cm/s) at rates of 2.1 and 2.5 centimeters per day
(cm/day), respectively, with a voltage gradient near 0.5 volts per centimeter (V/cm) (Gent, 2001).
An average lactate transport rate of 3.4 cm/day under a unit voltage gradient of 1 V/cm was
achieved in a bench-scale study conducted using a silty clay (Kn = 10”7 cm/s) (SERDP ER-1204).



The observed EK-enhanced transport rate in that SERDP study was more than 120 times higher
than the transport rate achievable in the same type of soil but under a unit hydraulic gradient.
Geosyntec Consultants, Inc. (Geosyntec), in collaboration with ERDC, completed a field pilot test
of EK-enhanced amendment delivery for in-situ bioremediation (EK-BIO) at a site in Denmark,
which achieved a lactate transport rate between 2.5 and 5 cm/day through clay materials. Results
from the recently completed EK-BIO Dem/Val at Naval Air Station (NAS) Jacksonville (ESTCP
Project ER-201325) showed that EK was effective at uniformly distributing lactate throughout the
target treatment area of a clay unit.

The use of EK-enhancement for ISCO has also been demonstrated at the bench scale in both
column and sandbox experiments (Roach et al., 2006; Reynolds et al., 2008; Robertson, 2009;
Hodges et al., 2011; Fan et al., 2014, 2016; Chowdhury et al., 2017). Common oxidants such as
permanganate and persulfate are charged compounds and will migrate under the driving force of
the imposed electric gradient. Migration rates of mono-valent and divalent oxidants have been
measured in the laboratory at levels in excess of 500 times higher than that achievable through
diffusion alone. In persulfate and permanganate migration column studies performed by Geosyntec
using low-K soils from various sites in the United States and Denmark, estimates of persulfate and
permanganate transport rates ranged from approximately 1 to 12 cm/day. Geosyntec has also
completed several field pilot tests of EK-TAP (i.e., using persulfate as the oxidant) and EK-ISCO
(i.e., using permanganate as the oxidant) at sites in California, Louisiana, North Carolina, Ontario
Canada (Head et al., 2020), and Denmark, which achieved persulfate or permanganate transport
rates between 1 and 4 cm/day through low-K soils (typically clays or silty clays). Results from
most of these pilot tests indicated general uniformity of distribution of persulfate or permanganate
as well as some destruction of target contaminants (primarily chlorinated volatile organic
compounds [CVOCs]) within the low-K target treatment units.

The EK-TAP technology is a two-step process that uses the same infrastructure to first deliver the
persulfate through the low-K target treatment area by applying DC power, followed by heating of
the soils to 30°C to 40°C by AC electricity via the electrodes to activate the persulfate (to increase
its reaction rate). The application of AC through the subsurface is the basis of thermal treatment
by ERH. Persulfate reaction rates increase substantially with temperature, increasing by up to
two orders of magnitude with an increase in temperature from 20°C to 40°C.

The traditional resistance heating approach for remediation consists of applying AC to heat the
subsurface to near boiling temperatures that promote volatilization of contaminants which are
subsequently captured by a subsurface vapor recovery system and conveyed to the surface for
treatment. For the EK-TAP process, soil heating is used to moderately elevate the subsurface
temperature only to the level where persulfate reaction kinetics are increased (i.e., 30°C to 40°C).
This increase in temperature does not result in the creation of a vapor phase and volatilization of
contaminants, which greatly decreases the required infrastructure as compared to traditional
resistance heating applications (since the EK-TAP infrastructure requirements are limited to
temperature monitoring and an AC power source) and results in destruction of contaminants in-
situ, without the need for expensive vapor capture and ex-situ treatment. The combination of
EK and soil heating is particularly suited to low-K sites, overcoming the high energy costs and
long duration of the heating phase, and removing the need for high pressure injections or fracking
to achieve contact of the oxidant with the contaminants within the low-K soils.



23 ADVANTAGES AND LIMITATIONS OF THE TECHNOLOGY

A critical and distinct advantage of the EK technology over most other approaches is that EK can
achieve relatively uniform transport in inter-bedded clays and sands, even when the hydraulic
conductivities of the subsurface materials vary by orders of magnitude. EK-enhanced transport,
which relies primarily on the electrical properties of aquifer materials instead of the hydraulic
properties, represents a solution to the limitations of preferential pathways facing conventional
advective-based hydraulic technologies.

EK-enhanced delivery is a safer, and more controllable approach compared to current high-
pressure/fracturing injection and thermal approaches. The migration of remediation reagents is
directed by the electrical field established between electrodes, and no high injection pressures are
involved.

EK-enhanced delivery also represents a remediation technology with good environmental
performance. Unlike other technologies that repeatedly deliver/flush amendments through a small
number of preferential pathways in the subsurface, the EK technology can uniformly deliver
the amendments, maximizing treatment effectiveness and reducing treatment cost and duration. In
the case of EK-TAP, direct treatment and destruction of target contaminants in-situ can also be
achieved, instead of transferring contaminants to the gas phase which requires additional
containment/collection and treatment. The electrical energy usage of EK-TAP is relatively low
compared to current thermal remediation technologies. The EK-TAP field pilot tests conducted
by Geosyntec at other sites required less than 100V and 15 amps (A) of electrical power to sustain
the EK operation. The energy usage of the EK-TAP pilot tests was equivalent to the energy needed
to power approximately ten 100-watt (W) light bulbs, reflecting the small carbon footprint and
excellent environmental performance of this technology.

Although conceptually there is no depth limit for this technology, applications of EK-enhanced
delivery and EK-TAP in areas with subsurface metallic infrastructure will require considerations
for infrastructure protection. Grounding protection of subsurface utilities as needed is a common
practice for many electrical engineering projects.

There are several aspects of this technology that will require appropriate considerations and control
measures, including:

e Safety considerations related to potential stray current/voltage to ground surface.

e If the technology is to be implemented near (laterally and/or vertically) utilities that are
sensitive to electric interference or corrosion concerns, some protection measures, such as
cathodic (grounding) protection, may be required. Depending on the locality/facility-
specific requirements, local or facility power/electrical departments should be consulted,
and local HazMat departments should be informed about the use of chemical oxidants at
the project site.

e Although conceptually there is no depth limit for this technology, shallow treatment zones
too close to the ground surface and/or utilities, or in a vadose zone, can limit the feasibility
of this technology.



Certain site hydrogeology or geochemical conditions may limit the applications or impact
the costs of this technology, including:

High levels of iron may result in activation of the persulfate which can lead to slower
persulfate migration rates and extended remediation timeframes. However, in-situ
activation of the persulfate can also result in treatment of target CVOCs which may
preclude the need for activation of the persulfate via a subsequent heating stage and/or
the need for a second treatment cycle.

High levels of iron and/or chloride that require particular engineering control measures
(e.g., corrosion protection) or more operational maintenance efforts for fouling
controls. Iron fouling is also a common challenge to other in-situ remediation
technologies.

High levels of total organic carbon (TOC) that can exert a higher oxidant demand and
increase the amount of persulfate required for subsequent treatment of target CVOC:s.
This limitation is not specific to EK amendment delivery, but instead is a limitation for
ISCO remediation as a whole.

High natural groundwater flow velocity in the permeable portion of a target treatment
zone may potentially limit the EK transport in the direction against the natural
groundwater flow.



3.0 PERFORMANCE OBJECTIVES

Performance objectives for the Dem/Val were identified and approved by ESTCP to provide the
basis for evaluating the performance and costs of the Dem/Val technology. As noted in Section
1.2, only the first phase of the Dem/Val was performed, and therefore only the performance
objectives associated with this first phase of the Dem/Val were assessed. Table 3-1 presents a
summary of the quantitative and qualitative performance objectives that were assessed, which are
further discussed in the following subsections.

Table 3-1.  Performance Objectives

Perfo.rm?mce Data Requirements Success Criteria Assessment
Objective
Quantitative Performance Objectives
Demonstration and | Monitoring of the ¢ Evidence of persulfate transport to all Objective
quantification of concentrations of monitoring wells located within the TTA Met (see
the ability to persulfate, sulfate, and following the EK migration phase Section
uniformly total sulfur e Persulfate transport rate greater than 2.5 cm/day | 3.1)
distribute e No focusing of electric field in any areas
persulfate usinga | Monitoring of voltage (electrical gradient between well pairs no more
DC electric field and electrical current than 5x of average gradient between all well
within the EK system pairs)
during operation e Electrical potential gradient between electrode

pairs maintained at level no more than 5x of
target gradient at design current

Quantification of EK system operational | e System operational conditions (voltage, current) | Objective
EK system parameters, within £50% of the final designed target voltage | Met (see
operational amendment usage, and and current Section
parameters energy consumption o Persulfate supply uptime greater than 75% of 3.2)
target
e Energy consumption within +/-30% of design
estimate

e FElectrode function is maintained for at least one
full cycle of EK-TAP

Qualitative Performance Objectives

Safe and reliable Monitoring of system | e Operation conditions remain stable within the Objective
operation operational parameters normal designed ranges over the course of the Met (see
demonstration period. Section
e No Lost-Time Incidents (LTIs) 3.3)
Ease of Feedback from field e Ability to construct using conventional Objective
implementation personnel on techniques and contractors. Met (see
installation and e A single field technician able to Section
operation of effectively monitor and maintain normal system | 3.3)

technology and system operation

3.1 PERFORMANCE OBJECTIVE: DEMONSTRATE UNIFORM DISTRIBUTION
OF PERSUFLATE

The first objective of the EK-TAP technology is to achieve uniform distribution of persulfate
within the TTA under the established electric field conditions. For this Dem/Val, the effective
distribution of the persulfate is essential to the success of the EK-TAP technology.



3.1.1 Data Requirements

Uniform distribution of persulfate was determined by measuring concentrations of persulfate and
indicator parameters (i.e., sulfate and sulfur) at the groundwater monitoring locations in the TTA
throughout the Phase 1 dipole test. Groundwater samples were collected and analyzed in
accordance with the sampling plan. Additionally, measurements of electric current and voltage
were taken during system operation to assess the uniformity of the electrical field

3.1.2 Success Criteria

This objective is considered achieved upon observing evidence of persulfate transport at monitoring
locations (represented by measurements of persulfate, sulfate and sulfur in these wells), with
persulfate concentrations ranging from 1% to 100% of the amendment supply concentration.
Persulfate transport rates ranged from approximately 0.6 to 1.3 cm/day. The lower than anticipated
transport rate is attributed to in-situ activation of the persulfate, likely due to elevated concentrations
of iron in the TTA.

For successful achievement of a uniform electric field at design levels, the electrical gradient
between any individual pair of wells should not be more than 5 times the average electrical gradient
between all pairs of wells. Moreover, the electrical potential gradient between electrode pairs
should be maintained at a level no more than 5 times the target gradient.

3.1.3 Performance Objective Assessment

As presented in Table 6-3 and Figure 6-5, increases in the concentrations of persulfate were
observed at all four performance monitoring wells (i.e., EKMWs) during the Dem/Val, and by the
end of Phase 1 operations persulfate was detected at all four EKMWs at concentrations ranging
from 1% to 100% of the amendment supply concentration. Increases in the concentrations of
sulfate and sulfur by as much as 1 to 2 orders of magnitude were also observed at wells EKMW-
11 and EKMW-12. The Dem/Val has met this criterion.

Calculated persulfate migration rates ranged from approximately 0.6 cm/day to 1.3 cm/day.
However, the rate of persulfate migration was inhibited due to in-situ activation of the persulfate
by naturally occurring subsurface conditions (e.g., elevated concentrations of iron). The Dem/Val
has partially met this criterion.

As shown in Figure 6-3, voltage measurements at discrete locations within the TTA were between
5.9V and 21.9V indicating that an electric field was established in the area between the electrode
wells. Voltage gradients between discrete locations of closest well pairs were calculated and
ranged from 0.34 volts per meter (V/m) to 0.65 V/m, and were approximately 100x below the
target estimated voltage gradient of 0.5 V/cm (or 50 V/m). The variation in voltage gradients
between well pairs was generally <10%, indicating that the established voltage gradients were
relatively uniform and no local focusing of the electric field was encountered within the TTA. The
Dem/Val has met this criterion.

The EK system was designed and operated at a constant current, determined after the start-up
period, during system operations. As presented in Figure 6-1, the voltage required of the DC power
supply unit was generally consistent during periods of constant current, except for a few occasions
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when electrodes needed cleaning. The electrical current supplied to individual wells during periods
of constant current was generally steady (variation within 30% of average). Given that (i) soil
electrical resistivity is a soil property not expected to vary over the course of Dem/Val, and (ii) the
voltage output by the DC power supply unit and the current supplied to individual electrodes were
generally steady, the electrical potential between electrode pairs within the TTA should maintain
within 5x of target during operation. The Dem/Val has met this criterion.

3.2 PERFORMANCE OBJECTIVE: QUANTIFICATION OF EK SYSTEM
OPERATIONAL PARAMETERS

For this Dem/Val, the application of the EK technology was focused on and limited to the TTA.
The information obtained from this Dem/Val was used to assess the suitability of EK-TAP for full-
scale operation at this and other sites.

3.21 Data Requirements

The suitability of the EK-TAP technology for full-scale implementation was assessed by
measuring the electrical input (voltage/current) to achieve and maintain the desired electric field,
by measuring operational parameters for maintaining consistent operation, and by determining the
overall energy consumption within the TTA.

3.2.2 Success Criteria

This objective is considered achieved if system operational conditions are within + 50% of the
designed target voltage and current. Additionally, successful accomplishment of this objective
includes amendment supply uptime to be greater than 75% of target and the energy consumption
to be within + 30% of the design estimate. Successful achievement also includes maintaining
electrode function for at least one full cycle of EK-TAP.

3.2.3 Performance Objective Assessment

As discussed in Section 6.1 and Section 7.1 (criterion related to electrical gradient) and presented
in Figure 6-1, the operating voltage and current remained relatively steady except when electrodes
needed cleaning. Excluding these periods of temporary unstable readings, the overall system
operation conditions were steady and within 50% of the average during each normal operation
period. The Dem/Val has met this criterion.

As discussed in Section 6.1, system uptime was at least 85% during the periods when potassium
bicarbonate was used to control pH in the electrode wells. During these periods, system downtime
was predominantly a result of the weekly site visits for operation and maintenance (O&M) and/or
groundwater sampling, in which case the DC power supply was manually turned off in order to
protect the health and safety of field staff during these activities. The Dem/Val has met this criterion.

The EK system was designed and operated at a constant current, determined after the start-up period,
during system operations. Given that the energy consumption is a function of voltage and current
and, as discussed above regarding the steady system operation condition criterion, the overall system
operations were steady and, thus, energy usage was also steady. The Dem/Val has met this criterion.
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As noted in Section 1.2, only the first phase of testing (i.e., Phase 1 dipole test) was completed as
aresult of federal budget constraints. Other than a few occasions when the electrodes in the cathode
wells needed to be cleaned, electrode function was maintained throughout system operations. The
Dem/Val has met this criterion.

33 QUALITATIVE PERFORMANCE OBJECTIVES: DEMONSTRATE SAFETY,
REALIABILITY, AND EASE OF IMPLEMENTATION

In addition to the quantitative objectives discussed above, qualitative objectives are also identified
for this Dem/Val and include demonstrations of the safety, reliability, and ease of technology
implementation.

3.3.1 Data Requirements

The suitability of the EK technology for full-scale implementation should include the
considerations of safety and reliability of technology implementation. Operation records, including
system operation monitoring records and field operators’ notes, are the primary data for assessing
the safety and reliability of the technology. For the ease of implementation criterion, field
operation logs and records documented the utilization of field technician efforts for system
operation and maintenance.

3.3.2 Success Criteria

This objective will be considered achieved if operational conditions remain stable over the course
of the demonstration period and no lost-time incidents occur. The ease of technology
implementation will be demonstrated if a single field technician is able to effectively monitor and
maintain normal system operation.

3.3.3 Performance Objective Assessment

As discussed in Sections 7.1 and 7.2, the overall operational conditions remained relatively steady
over the course of the Dem/Val, and there were no safety-related lost-time incidents. The Dem/Val
has met these criteria.

The Dem/Val involved only conventional field construction techniques, including well drilling,
well installation, and piping, as well as remediation system electrical connections performed by a
qualified electrical subcontractor. The Dem/Val has met this criterion.

During system operations, one field technician performed routine system O&M tasks roughly
twice per week with approximately 4 hours per visit. During the routine O&M visit, the tasks
primarily included system visual inspections, recording the system operational parameters
(voltage, current, amendment flow and pressure, etc.), and replenishing amendment solutions as
needed. Additional system monitoring was completed remotely. Groundwater sampling events
were also completed by one field technician. Over the course of system operations, there were
fewer than 5 scheduled O&M events that involved two field technicians. The Dem/Val has met
this criterion.
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4.0 SITE DESCRIPTION

The target area for the EK-TAP Dem/Val is located within the vicinity of former Building 106 in
Operable Unit 3 (OU3) at NAS Jacksonville (the Site; Figures 4-1 and 4-2), just south of where
the ER-201325 EK-BIO Dem/Val was performed. Approval for performing the EK-TAP Dem/Val
at the Site was granted by ESTCP in January 2019. This section provides a summary of site
information most relevant to this technology Dem/Val.

4.1 SITE LOCATION AND HISTORY

The EK-TAP Dem/Val was conducted at NAS Jacksonville, which is located on the west bank of
the St. Johns River in Duval County, Florida (Figure 4-1). The Dem/Val area is in OU3 in the
vicinity of former Building 106, where the station’s dry-cleaning facility once existed (Figure 4-
2). The results of previous site characterizations in OU3 indicate that a tetrachloroethene (PCE)
source zone exists in this area above and partially into a clay unit underneath the shallow sand unit.

NAS Jacksonville was commissioned in October 1940 to provide facilities for pilot training and a
Navy Aviation Trades School for ground crewmen. The buildings in OU3 are industrial, consisting
of administrative space, workshops, storage, and aircraft hangars. The majority of the buildings
were constructed in the 1940s with several additions and re-fabrications taking place since then.
Over 90 percent of OU3 is covered with buildings and thick (greater than 1 foot [ft]) concrete
pavement.

The contamination within OU3 that is the focus of this Dem/Val is associated with PSC 48, the
former station’s dry-cleaning facility located in former Building 106. PSC 48 encompasses the
footprint and immediate surrounding area of former Building 106. PCE was released at former
Building 106 through occasional spills and leaks, resulting in contamination of the shallow aquifer.
PCE and its dechlorination daughter products, including trichloroethene (TCE), cis-1,2-
dichloroethene (cDCE), and vinyl chloride (VC), have been detected in this area in permeable sand
layers within the shallow aquifer (5 to 16.5 feet below ground surface [ft bgs]). Moreover, site
characterization results indicate that CVOC mass present in the low-K clay layer beneath the
shallow sand aquifer can serve as a long-term source of contamination to the shallow aquifer (EISB
Workplan, Geosyntec, 2013). This low-K clay layer beneath the shallow sand aquifer is the target
for this EK technology Dem/Val.

4.2 SITE GEOLOGY/HYDROGEOLOGY

Site geology was characterized as part of a previous ESTCP Project (ER-0705), as described in
the Data Analysis Report for Field Event 4: NAS Jacksonville (ESTCP, 2012b). Lithology at OU3
consists of inter-bedded layers of sand, clayey sand, sandy clay, and clay. Soil cores collected and
logged at OU3 (ESTCP, 2012a) indicate that the site lithology generally consists of:

e 05t05 ft bgs: Fine sand with gravel and silt/clay;
e 5t075 ft bgs: Clay with trace sand and organic matter;
e 75t016.5 ft bgs: Fine sand/silt to fine sand with silt/clay;
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e 16.5t018.5 ft bgs: Clay/silt with trace fine sand;
e 185t025 ft bgs: Clay with trace sand; and
e 25t030 ft bgs: Fine sand with silt/clay to fine sand.

A transition layer between the shallow sand and clay layers has been observed in some soil cores,
generally between 13 and 16.5 ft bgs. A soil core, OU3-4 (location shown in Figure 4-2), exhibiting
the lithology representative of the target area is presented below in Figure 4-3. The same lithology
was again observed within the TTA for this Dem/Val during installation of the demonstration wells.
The Dem/Val specifically targeted the CVOCs (predominately PCE) in the clay layer which is
between approximately 16.5 to 24 ft bgs underneath the shallow sand unit in this area.

Denth OU3-4 Cores
s (5 35 ft bgs) Depth (t bgs)

Figure 4-3.  Lithology of the Target Dem/Val Area (OU3-4 from ESTCP ER-201032)

Groundwater in this area is generally first encountered at approximately 5 ft bgs and flows towards
the east with gradients ranging from 0.005 to 0.02 (ESTCP, 2012b). Past hydraulic testing
estimated the mid-range hydraulic conductivity of the shallow sand aquifer at 5x10~ cm/s (ESTCP,
2012b). The linear groundwater velocity was estimated as high as 101 feet per year (using a
gradient of 0.005 and the mid-range hydraulic conductivity).

ESTCP Project ER-0705 conducted depth-discrete, aquifer specific-capacity tests at various
locations in this area, including along a transect from ASU-2 through ASU-7 shown in Figure 4-
2. Depth-discrete hydraulic conductivity estimates for the clay unit beneath the shallow sand
aquifer showed that at approximately 17 ft bgs the average Ki was 4x107 cm/s (September 2011
data); however, there was not enough water at 6 of the 7 locations tested at the depth of 22 ft bgs
to provide steady-state flow rates needed for the specific-capacity testing. Based on the soil core
lithology observation and the orders of magnitude decrease of Kn from the shallow sand (5x107
cm/s) to the clay at a depth of 17 ft (4x107° cm/s), it is believed that the clay material below 17 ft
bgs has a hydraulic conductivity lower than 10~ cm/s.
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4.3 CONTAMINANT DISTRIBUTION

Site investigations prior to the Dem/Val showed that PCE and degradation daughter products
(TCE, cDCE, and VC) were present in permeable sand layers within the shallow aquifer (5 to
16.5 ft bgs). Chlorinated ethenes have also migrated, in part through molecular diffusion, into
the clay layer (generally from 16.5 to 24 ft bgs) present beneath the shallow sandy aquifer. PCE
is the dominant groundwater CVOC in this area, with TCE, ¢cDCE and VC detected at lower
concentrations. The groundwater quality data collected in January 2013 before this Dem/Val (Tetra
Tech, 2013) indicate that groundwater monitoring wells screened in the shallow aquifer within the
target area have total chlorinated ethene concentrations ranging from 194 micrograms per liter
(ng/L) in well PZ-04 to 51,000 pg/L in well PZ-02.

Previous SERDP/ESTCP projects have profiled the distribution of CVOCs across both the sand and
clay units in the target Dem/Val area (Figures 4-4 and 4-5). Figure 4-4 presents the distribution of
CVOCs in groundwater along a north-south cross section just to the east (downgradient) of the target
Dem/Val area (transect along ASU2 through ASU7 shown in Figure 4-2).

As shown in Figures 4-2 and 4-4, previous sampling location OU3-3 is located just to the north
of the target Dem/Val area, and within the footprint of the ER-201325 EK-BIO Dem/Val. Figure
4-5 presents a conceptualized geologic cross section derived from high-resolution coring
conducted at OU3-3 (ESTCP project ER-201032). At OU3-3, the vertical distribution of PCE,
TCE, and cDCE in soil and groundwater at depths above, within, and below the clay unit depicts
a classic PCE diffusion profile, with PCE penetration into approximately the upper 5 feet of the
clay unit. Porewater PCE concentrations detected at OU3-3 at various depths across the clay unit
ranged from 15,000 to 40,000 pg/L, indicating significant contamination within the depth interval
targeted by the Dem/Val (~ 16.5 to 24 ft bgs).

Based on the site characterization results discussed above, the CVOCs residing in the clay unit in
the proximity of OU3-3 represent a long-term continuing source for groundwater CVOC
contamination in this and potentially the surrounding area.

During the ER-201325 EK-BIO Dem/Val, concentrations of PCE at well EKMW-11 which is
located within the TTA of this EK-TAP Dem/Val, ranged from 160 pg/L to 5,850 ug/L.

Subsequent characterization data collected during the baseline sampling event for this Dem/Val
are presented in Section 5.3.
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5.0 TEST DESIGN

This section provides details pertaining to the design, installation, and implementation of the
Dem/Val at the Site.

5.1 EXPERIMENTAL DESIGN

As discussed in the Demonstration Plan (Geosyntec, 2019b), a phased testing approach was
developed for the Dem/Val. The first phase of testing (i.e., Phase 1 dipole test) was designed to
assess the applicability of EK to migrate persulfate within the clay unit using DC power. The
second phase of testing (i.e., Phase 2 heating and persulfate activation) was designed to assess the
ability of the system components to heat the subsurface (using AC power) to the activation
temperature of persulfate, and then evaluate treatment of the target contaminants following heat
activation of the distributed persulfate. However, as noted in Section 1.2, only the first phase of
testing was completed as a result of federal budget constraints.

The Phase 1 dipole test involved the installation of three (3) electrode wells (E10 through E12),
four (4) supply wells (S9 through S12), and three (3) monitoring wells (EKMW-12, EKMW-13B
and EKMW-14) south of the EK-BIO Dem/Val test area and oriented to include existing well
EKMW-11 from the EK-BIO Dem/Val as a monitoring well for the Phase 1 dipole test (Figure 5-
1). The target treatment interval (TTI) was from approximately 19 to 23 feet below ground surface
(ft bgs) and within the clay unit. Prior to installing the wells, a comprehensive utility locate was
conducted in the proposed Dem/Val area to help with positioning of the wells and to identify
possible routes for transient contact with energized infrastructure during system operations.

As shown in Figure 5-2, the power supply unit, amendment supply units and manifolds, and
system operation monitoring and control unit were housed in two 20-ft trailers (Control and Tank
trailers) to the south of the Dem/Val test area. Amendment conveyance and electrical lines between
the wells and the trailers were installed above ground in polyvinyl chloride (PVC) conduits, and
temporary, lockable fencing was positioned around the test area as a security measure.

An underground injection control (UIC) notification memorandum was prepared and submitted to
the Florida Department of Environmental Protection (FDEP) in July 2019 to request approval for
injection of sodium persulfate and pH buffers via the supply and electrode wells, respectively.
Preparation of the UIC notification memorandum included additional analytical testing of the
proposed pH buffers in order to determine their chemical composition. In our experience at other
sites, additional analytical testing of the chemical amendments (i.e., beyond information provided
in the manufacturer-provided chemical safety data sheets) is not typically required. Approval of
the proposed injection activities was granted by FDEP in September 2019 (FDEP, 2019). A
subsequent UIC modification request was submitted to FDEP in January 2020 to request approval
for increasing the quantity of potassium bicarbonate that will be added via the electrode wells
during pilot test operations. The UIC modification request was approved by FDEP in February
2020 (FDEP, 2020).
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Baseline soil samples were collected during installation of the wells, and baseline groundwater
samples were collected following well installation and development. Baseline characterization
results are presented in Section 5.3.

The Phase 1 dipole test began on October 9, 2019 and continued until May 8, 2020 (approximately
7 months). During Phase 1 operations, sodium persulfate was added at the supply wells. A DC
electric field was established across the TTA between the cathodes and anode, and the induced DC
electric field facilitated the transport of persulfate by electromigration. pH buffer (potassium
bicarbonate or potassium carbonate) was added to the electrode wells to allow for pH control in
these wells. The EK system also allowed for cross-circulation of electrolytes (fluids in electrode
wells) between the cathodes and anode for overall pH control. Groundwater samples were
collected from the monitoring wells on a bi-weekly basis for analysis of field parameters
(temperature, pH, specific conductance, dissolved oxygen [DO], oxidation-reduction potential
[ORP], and turbidity), persulfate, sulfate, sulfur, dissolved iron and manganese, and TOC. Results
of the performance monitoring groundwater sampling program are presented in Section 6.2.

Of note, the design for the Dem/Val did not include a “blank”™ or control cell for comparison (i.e.,
where a persulfate oxidation or ERH approach is implemented without the use of EK delivery) as
the state of the technology is such that the extra cost was not considered an effective return on
investment.

5.2 LABORATORY TREATABILITY STUDY RESULTS

Several laboratory treatability studies were performed during the site selection/re-selection process
and included laboratory natural oxidant demand tests and 1-dimensional column tests to assess the
applicability of the EK-TAP technology for the OU3 area at NAS Jacksonville. Results of the
studies suggested that the Building 106 area may be a suitable location for the Dem/Val, and also
served as the basis for performing the Dem/Val in a phased approach. Additional details and results
of the studies are presented in other reports (Geosyntec, 2016; Geosyntec, 2019a).

5.3 BASELINE CHARACTERIZATION

As discussed in Section 4, several previous SERDP/ESTCP projects (ER-0705, ER-1740, ER-
201032, and ER-201325) have characterized the geology, hydrogeology, and contaminant
distribution in the general area that encompasses the target Dem/Val area.

To establish the baseline geochemical conditions and contaminant distribution specifically within
the TTA for this Dem/Val, soil characterization was performed during installation of select wells,
and groundwater characterization was performed following installation of the monitoring wells.
Table 5-1 presents a summary of the baseline sampling program that was performed for this
Dem/Val.
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Table 5-1. Summary of Baseline Sampling Program

Matrix Frequency Analyses Location
Two denths per CVOCs®, anions®, total
Soil Phs p metals®, pH, and total E10, E11
. boring
Baseline sulfur
Sampling Field geochemistry®), EKMW-11, EKMW-12,
Groundwater One Time CVOCs, persulfate®, EKMW-13B, EKMW-
anions®, TOC, metals® 14

(1) CVOCs: PCE, TCE, ¢DCE, and VC.

(2) Anions = chloride, nitrate, nitrite, sulfate.

(3) Metals = iron, manganese, calcium, and magnesium.

(4) Field geochemistry = temperature, pH, specific conductance, DO, ORP, and turbidity.

(5) Persulfate concentration in groundwater will be measured in the field using a field test kit.

Soil cores for the baseline sampling event were collected using a split spoon sampling approach
during installation of wells E10 and E11. At each location, soil cores were obtained from depths
between approximately 15 ft bgs and 23 ft bgs. The cores were also screened using a photo-
ionization detector (PID) and field personnel logged the cores for soil type and stratigraphy.
Sample depths were decided in the field based on PID concentrations and observations of lithology
to bias the sampling towards clay materials. Two soil samples were collected from each of E10
and E11, at depths ranging between 17 and 21 ft bgs, and samples were submitted for laboratory
analyses of CVOCs, anions, total metals, pH, and total sulfur (Table 5-1). Terra Core samplers
were used for soil sample collection to minimize volatilization loss, and all down-hole drilling
equipment was decontaminated between borings.

Following installation and development of the monitoring wells, groundwater samples were
collected from all four Dem/Val groundwater monitoring wells (EKMW-11, EKMW-12, EKMW-
13B and EKMW-14). Baseline geochemical characterization of groundwater included
measurements of field parameters (temperature, pH, specific conductance, DO, ORP, electrical
conductivity, and turbidity) and persulfate. Groundwater samples were collected and submitted for
laboratory analyses of CVOCs, anions (chloride, nitrate, nitrite and sulfate), TOC, and dissolved
metals (iron, manganese, calcium and magnesium). Additional samples were collected from well
EKMW-13B and other wells outside of the TTA for analyses required under the UIC Approval
Order.

Field sampling and laboratory analyses were performed in accordance with the sampling and
analysis methods presented in Section 5.6. Field sampling forms are provided in Appendix A.
The baseline soil sampling results are summarized in Table 5-2. The baseline groundwater
sampling results are summarized along with the performance monitoring results and are presented
in Tables 6-2 to 6-4 in Section 6.2.

The baseline soil characterization data was consistent with baseline soil data from the EK-BIO
Dem/Val and suggested that the majority of soil PCE within the TTA appeared to be present above
a depth of 21 ft. The baseline groundwater characterization data indicated that groundwater within
the TTA was generally acidic and slightly reducing, with elevated concentrations of iron at some
wells.
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Table 5-2. Baseline Soil Results

OU3, NAS Jacksonville

Notes:
Bold valucs indicate detected results

{a) Concentrations for Trip Blank are reported in micrograms per liter (ug/L)
{b) - pH adjusted to 25 °C

pg'ke - micrograms per kilogram

mg/'kg - milligrams per kilogram

DUP - Duplicate sample

I - Estimated concentration

J+ - bias is high

U - Not detected above the reporting limit listed
-- - Not analyzed/not applicable

25

Depth Volatile Organic Compounds {pg/'kg) Metals (mg/lkg)
Well 1D Sample Date (fit) PCE TCE cDCE VC Calcium Iron Magnesium | Manganese
E10 11-Jun-19 19 TRO0 J 41 J+ 42 1.9.J 2,500 11,000 1,700 52
11-Jun-19 21 130 181 1.6 J 22U 2,300 10,000 1,500 51
Eil 12-Jun-19 17 7500 J 4 J+ 33 1.1 2,000 9,100 1.400 42
12-Jun-19 19 37000 13 .0+ 6.8 25U 2.800 15,000 1,900 64
DUP 12-Jun-19 19 37000 14 .0+ 83 24U 2.600 13,000 1,800 54
Trip Blank "' 12-Jun-19 - 05U 05U 05U os5u -- - - --
Depth Anions (mg/kg) Sulfur
Well ID Sample Date|  (ft) Nitrate Nitrite Sulfate Chloride (mg/kg) pH"™
E10 11-Jun-19 19 .26 013U 7.3 600 550U 5017
11-Jun-19 21 .50 013U 151 360 560U 5017
Ell 12-Jun-19 17 0.14 1 013U 7.2 650 490U 48]
12-Jun-19 19 0.14J 0.14U 241 610 590U 511
DUP 12-Jun-19 19 0.24 0.14U 231 690 530U 511
Trip Blank "' 12-Jun-19 - - - -- - -- --




5.4  DESIGN AND LAYOUT OF TECHNOLOGY COMPONENTS

The locations of the electrode wells, supply wells, and monitoring wells are shown in Figure 5-1.
System components and equipment for amendment supply were housed in the Control and Tank
trailers that were positioned to the south of the Dem/Val test area. Prior to field construction and
installation, a comprehensive utility locate and survey was conducted in the proposed Dem/Val
area. The Dem/Val system design and well network was adjusted based on the results of these
surveys. The following sections describe the specifics of individual system components.

5.4.1 Electrode Wells

Three electrode wells (E10 through E12) were installed by hollow stem auger (HSA) drilling in
the TTA. Descriptions of the lithology and electrode well construction details are provided in the
borehole logs in Appendix B. Electrode well construction details are provided in Figure 5-3. Each
electrode well was constructed with 4-inch diameter PVC riser casing and a 4-ft long, 0.01-inch
slotted screen. The screened interval was between approximately 19 and 23 ft bgs (i.e., same
screened interval as existing monitoring well EKMW-11) within the clay unit. A medium sand
(20/30) filter pack was placed around the screen from the bottom of the borehole up to the top of
the screen, and topped by a fine sand (30/65) filter pack up to one foot above the screened interval.
A 2-ft thick bentonite seal was installed above the sand. Grout, consisting of Type I/II Portland
cement, was then added to fill the remaining annulus up to the bottom of the well vault.

The electrode wells were completed as flush mounts during installation, with surface completions
consisting of an 8-inch steel traffic rated manhole cover set in a 2 ft x 2 ft x 6-inch thick concrete
pad. The pad was sloped away from the well to shed surface water. The top of the riser casing was
fitted with a threaded coupling to accommodate a PVC riser extension and flange assembly that
extended approximately 1 ft above ground surface and facilitated installation of the down-well
components. Access ports were installed in the flange for installation of the electrode, tubing for
buffer addition and pH monitoring, and level switches. Figure 5-4 presents the details of the
electrode well surface completions.

5.4.2 Supply Wells

Four supply wells (S9 through S12) were installed by HSA drilling in the TTA. Descriptions of
the lithology and supply well construction details are provided in the borehole logs in Appendix
B. Supply well construction details are provided in Figure 5-5. Each supply well was constructed
with 4-inch diameter PVC casing and 0.01-inch slotted screen. The screened interval was between
approximately 19 and 23 ft bgs (i.e., same screened interval as existing monitoring well EKMW-
11) within the clay unit. Two voltage probes were attached to the slotted screen portion of supply
well S9 for use in monitoring the distribution of the electric field within the TTA during Phase 1
operations. A medium sand (20/30) filter pack was placed around the screen from the bottom of
the borehole up to the top of the screen and topped by a fine sand (30/65) filter pack up to one foot
above the screened interval. Approximately 2-ft thick bentonite seal was installed above the sand
pack by placing bentonite pellets and hydrating for at least one hour. Grout, consisting of Type /I
Portland cement, was then added to fill the remaining annulus up to the bottom of the well vault.
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The supply wells were completed as flush mounts during installation, with surface completions
consisting of an 8-inch steel traffic rated manhole cover set in a 2 ft x 2 ft x 6-inch thick concrete
pad. The pad was sloped away from the well to shed surface water. The top of the riser casing was
fitted with a threaded coupling to accommodate a PVC riser extension and flange assembly that
extended approximately 1 ft above ground surface and facilitated installation of the down-well
components, including level switches and tubing for persulfate addition. Figure 5-6 presents the
details of the supply well surface completions.

5.4.3 Clay Unit Monitoring Wells

Three monitoring wells (EKMW-12, EKMW-13B and EKMW-14) were installed in the clay unit
of the TTA using HSA drilling. Descriptions of the lithology and monitoring well construction
details are provided in the borehole logs in Appendix B. Monitoring well construction details are
provided in Figure 5-7. Monitoring wells were constructed as double-cased wells, each with a 6-
inch PVC surface casing installed to approximately 18 ft bgs and grouted in place. Each monitoring
well was then constructed by drilling through the bottom of the grouted 6-inch casing and installing
2-inch diameter PVC casing and 0.01-inch slotted screen. The screened interval was between
approximately 19 and 23 ft bgs (i.e., same screened interval as existing monitoring well EKMW-
11) within the clay unit. Two voltage probes were attached to the slotted screen portions of
monitoring wells EKMW-12, EKMW-13B and EKMW-14 for use in monitoring the distribution
of the electric field within the TTA during Phase 1 operations. A medium sand (20/30) filter pack
was placed around the screen from the bottom of the borehole up to the top of the screen, and
topped by a fine sand (30/65) filter pack above the screened interval. A bentonite seal was then
installed above the sand pack by placing bentonite pellets and hydrating for at least one hour.
Grout, consisting of Type I/II Portland cement, was then added to fill the remaining annulus up to
the bottom of the well vault.

Surface completions for the monitoring wells consisted of an 8-inch steel traffic rated manhole
cover set in a 2 ft x 2 ft x 6-inch thick concrete pad. The pad was sloped away from the well to
shed surface water. The top of the well casing was fitted with a compression cap to prevent entry
of surface water.

5.4.4 Power Supply and Electrodes

Power for the Control and Tank trailers was obtained from the existing electrical panel that was
installed for the EK-BIO Dem/Val, and all electrical connections between the panel and trailers
were completed by a licensed electrician. DC power for Phase 1 operations was supplied by a
Magna Power SL 160-9/VI (160 VDC, 9A, 120V AC in) power supply unit. The DC power supply
was operated in constant current mode allowing the voltage to automatically adjust to the changes
in soil conductivity.
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Each electrode was a titanium rod (¥4-inch diameter) with a mixed metal oxide (MMO) coating
manufactured by Water Star. The coating consists of IrO2/Ta20s and was suitable for use in soils,
carbonaceous backfill, fresh and brackish water, seawater and concrete. The titanium substrate is
designed to remain stable throughout the design life of the electrode. Each electrode was 24 inches
in length and one electrode was hung in each electrode well with the top of the electrode positioned
at the top of the well screen. The electrode was center-connected to cathodic protection cable. The
cable contained soft drawn bare copper strand surrounded with low-density polyethylene (LDPE)
covering that is designed for use in cathodic systems to protect against galvanic and electrolytic
corrosion.

54.5 Amendment Supply System

Dedicated amendment conveyance tubing ran between the EK Control and Tank trailers and the
electrode well network through aboveground PVC conduits. Sodium persulfate (40 grams per liter
[¢/L]) was delivered from a 350-gallon chemical holding tank to the supply wells using timer-
controlled chemical feed pumps. The sodium persulfate solution was prepared by mixing solid
sodium persulfate (Klozur® SP; PeroxyChem) with potable water in the chemical holding tank.

Electrolysis of water in electrode wells produces acid (at the anode) and base (at the cathode)
resulting in pH changes. A recirculation pump system was used to monitor the pH of the
groundwater within each electrode well, and pH buffer (potassium bicarbonate or potassium
carbonate) was supplied from a 500-gallon chemical holding tank to the cathode and anode wells
as needed to adjust the pH in these wells. The pH buffer solutions were prepared by mixing solid
potassium bicarbonate or potassium carbonate with potable water and/or extracted water from the
electrode wells to a maximum concentration of 1.7 g/L (limited by the UIC Approval Order).
Addition of the pH buffers was performed in timed additions using a feed pump controlled by the
system programmable logic controller (PLC).

All chemical holding tanks were located in the Tank trailer. All groundwater amendments used
during the Dem/Val were approved under the UIC permit (Geosyntec, 2019¢; FDEP, 2019; FDEP,
2020). The volumes and concentrations of amendments delivered during Phase 1 operations are
presented and discussed in Section 5.5.2.

5.4.6 Process Monitoring and Controls

The EK system was constructed with instrumentation and controls to monitor and operate the
system automatically using a PLC that was housed within the Control trailer. Overall operation of
the pumps for amendment supply and electrolyte cross-circulation was controlled by timers in the
PLC. The PLC also controlled solenoid valves in the Control and Tank trailers to direct flows
between the chemical holding tanks and individual wells.

In-line water quality stations monitored the pH, temperature, and electrical conductivity (EC) of
the fluid coming from/to an individual electrode well. Voltage was also monitored at the voltage
probes installed on select supply or monitoring wells. Data acquisition systems were used to record
all data collected.
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5.4.7 Conveyance Piping and Utilities

Dedicated amendment conveyance tubing ran between the EK Control and Tank trailers and the
electrode well network through aboveground PVC conduits (Figure 5-2). The conduits were
supported using elevated pipe supports. All electrical connections between the existing electrical
panel and the trailers were completed by a licensed electrician.

5.5 FIELD TESTING

As discussed in Section 5.1, a phased testing approach was developed for the Dem/Val. However,
due to federal budget constraints only the first phase of testing was completed. This section
provides a description of the Phase 1 dipole test activities.

5.5.1 System Start-up

EK system start-up commenced following installation and shakedown of the system components
described above in Section 5.4, and issuance of the UIC Approval Order from FDEP. System start-
up activities involved intermittent DC application via the down-well electrodes in E10, E11 and
E12, along with extraction of water from these wells, amendment of extracted water with potable
water and potassium bicarbonate, and addition of the amended water via the same wells (E10, E11
and E12). A small amount of potable water was also injected via supply wells S9 and S12 during
system shakedown testing. Surface testing of voltages all metal structures in the vicinity of the
TTA was also conducted using a handheld voltage meter during start-up to confirm that structures
were not energized by the EK infrastructure. The field personnel wore rubber boots and rubber
gloves when performing this task.

Start-up operations included continuous monitoring of PLC data to monitor and adjust system
operations as needed based on field observations. Amendment dosing rates and timing for the
electrode and supply wells were adjusted, as necessary, based on operations monitoring. A
recirculation pump system was used to monitor the pH of the groundwater within each electrode
well. If the pH increased (at the cathodes) or decreased (at the anode) beyond the system alarm
setpoints, the PLC would turn off the DC power supply to help prevent the development of highly
acidic or basic conditions from forming within the wells which could result in damage to the wells
or down-well components.

The distribution of the electric field within the TTA was monitored using voltage probes attached
to the slotted screens of the monitoring wells and supply well S9. As discussed in Section 6.1, a
relatively uniform electric field was confirmed for the TTA based on the voltage measurements
taken at these locations.

5.5.2 Phase 1 Operations — Persulfate Migration

Phase 1 operations was initiated on October 9, 2019 and continued for approximately 7 months
until May 8, 2020, when operations ended. Phase 1 operations involved the following activities:

1. Extraction of groundwater from wells E10, E11 and E12, amendment of extracted
groundwater with potable water and potassium bicarbonate or potassium carbonate, and
addition of the amended water via wells E10, E11 and E12;
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2. Addition of sodium persulfate (40 g/L) via wells S9 and S12 from October 9, 2019 to May
8, 2020;

3. Addition of sodium persulfate (40 g/L) via wells S10 and S11 from December 9, 2019 to
May 8, 2020; and

4. Application of DC via the down-well electrodes in E10, E11 and E12.

The distribution of the electric field within the TTA was monitored by determining the voltage
gradient between the electrode wells and voltage probes. Process control parameters (i.e. voltage,
pH, and electrical conductivity) were monitored to evaluate process control requirements. In
addition, the total volume and flow rate of persulfate and pH buffers into the system were
monitored and recorded. System inspections were conducted generally twice a week by a field
technician to monitor and record system operational conditions and perform routine maintenance,
mainly related to amendment stock solution replenishment and filter cleaning/replacement. Flow
rates and the timing for persulfate and pH buffer additions to the wells were adjusted, as necessary.

Table 5-3 summarizes the total mass and volumes of amendments supplied to the TTA during the
Dem/Val. Buffering of pH at the electrode wells was accomplished using potassium bicarbonate
during system startup and for roughly the first two months of Phase 1 operations (i.e., October 9
to December 20, 2019), after which time the supply of potassium carbonate was disrupted due to
a chemical supplier shortage, and potassium carbonate was used until the supply of potassium
bicarbonate was restored on February 21, 2019. Over the course of the Dem/Val, approximately
286 pounds (Ibs; 880 gallons) of sodium persulfate was delivered to the four supply wells, and
approximately 156 lbs of potassium bicarbonate and 5.4 Ibs of potassium carbonate were added to
the electrode wells. The net volume of fluid added to the electrode wells was negligible as the
volumes of extracted and injected water for these wells were roughly the same.

A summary of the performance monitoring groundwater sampling and analysis performed during
Phase 1 operations is provided in Table 5-4. Details about the sampling methods and field quality
control procedures are discussed in Section 5.6. Additional samples were collected from well
EKMW-13B and other wells outside of the TTA on a quarterly basis for analyses required under
the UIC Approval Order.
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Table 5-3.

OU3, NAS Jacksonville

EK-TAP Dem/Val Amendment Injection Totals

Maximum Injection Amounts Under FDEP

kg - kilograms
g/L - grams per liter

Injection Totals UIC Approval Order=*
Total Injection| Total Injection | Imjection | Injection Injection
Volume Mass Concentration | Volume | Injection Mass | Concentration
Wells Injection Amendment {zal) (Th [kgl) (gL} {zal) (b [kgl) (/L)
Potassium bicarbonate 156 [71] 1.7 268 [127] 17
Electrode Tniect Potassinm carbonate 541023] 0.3 268 [122] 1.7
(E?E Elll J;E(;n Potassium phosphate mono-basic NA* 0m 0 18.900 300 [136] 19
' Potassinm phosphate di-basic 0 [0] i 300 [136] 19
Sodium hydroxde 0[0] 0 300 [136] 2
Supphy/Injection . . | -
(59,510, S11,517) Sodium persulfate 280 286 [130] 19 §.400 2,804 [1272] 40
Notes:
gal - gallons
I - pounds

*An equivalent volume of water was extracted from these wells since the pH buffer amendment system was operated as a recirculation loop within each well.
The net injection volume was negligible.
*¥Maxinmm injection amounts approved by FOEP per the modified UIC Approval Order (dated Febmuary 14, 2020).
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Table 5-4.  Summary of Performance Monitoring Program

Matrix Frequency Analyses Location
Field geochemistry®,
persulfate®, sulfate,
Phase 1 Operations | Groundwater Bi-Weekly® sulfur, iron and Au 4 Dem/Val(4)
manganese, TOC, monitoring wells
CVOCs®

(1) Bi-weekly = once every two weeks. Additional samples were collected for select analytes during the Dem/Val,
as needed. Persulfate readings were collected more frequency to assess migration within the TTA.

(2) Field geochemistry = temperature, pH, specific conductance, dissolved oxygen, oxidation-reduction potential,
and turbidity.

(3) Persulfate concentration in groundwater will be measured in the field using a field test kit.
(4) Dem/Val monitoring wells are EKMW-11, EKMW-12, EKMW-13B and EKMW-14

(5) CVOCs: PCE, TCE, cDCE, and VC. While bi-weekly sampling for VOCs was not included in the monitoring
plan presented in the Demonstration Plan (Geosyntec, 2019b), CVOCs were added to the analyte list during
operations as another line of evidence to demonstrate persulfate migration during the Dem/Val.

5.5.3 Decommissioning
Due to federal funding constraints, system decommissioning was not completed as part of the Dem/Val.
5.6 SAMPLING METHODS

In addition to operational data (i.e., electrical current and voltage, flow rates of amendments, pH,
etc.) recorded by the PLC, an overall field monitoring and sampling program was performed for the
Dem/Val. This section describes the sampling and analytical methods, the equipment calibration, the
quality assurance sampling, decontamination procedures, and sample documentation. Sampling was
only conducted when the DC system was not operational to prevent electrical safety hazards.

5.6.1 Sampling and Analytical methods

The Dem/Val monitoring program included both measurements of field parameters and collection
of environmental samples (soil and groundwater) for laboratory analyses. Table 5-5 summarizes
the laboratory analytical methods. The methods for field sample collection and field parameter
measurements are described in this section.

For soil sampling, baseline soil cores were collected using a split-spoon sampling approach during
installation of select Dem/Val wells, as described in Section 5.3. Up to two soil samples were
collected from two locations (E10 and E11), and samples were submitted for laboratory analyses
of CVOCs, anions, total metals, pH, and total sulfur (Table 5-1). Terra Core samplers were used
for soil sample collection to minimize loss of CVOCs due to volatilization. All down-hole drilling
equipment was decontaminated between each boring.

The groundwater monitoring well network for the Dem/Val is presented in Figure 5-1. A summary
of the locations and frequencies of groundwater samples, and the analytical parameters that were
analyzed during the baseline characterization and performance monitoring programs are presented
in Tables 5-1 and 5-4, respectively (see Sections 5.3 and 5.5.2 for details).
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Table 5-5.  Analytical Methods for Sample Analysis

Matrix Analyte Method™ Container Preservative Holding Time
3% 10-oram 2 with NaHSOq;
VOCs 8260B e é’i - 1 with methanol; | 14 days
] 4+2°C
Modified .
. Y . - o .
Soil Persulfate EPA 300 2-oz glass jar 4+2°C
Total metals (Ca’", Fe, Mn )
d 3 ] ] I_ : - 4+ 7° s
Mg, total sulfur 6010B 2-oz glass jar 4+2°C 6 months
Anions (CI', NOs", NOz', SO47) | 300.0 2oz glassjar | 4+2°C Up to 28 days
VOCs 8260B iioq;“r‘ VOA | He1® 42 2°C 14 days
issolv W al 2
DlS?Ol\ ed metals (Ca™", Fe, Mn, 500.7 250 mL_ HNO:: 4 + 2°C 6 months
Mg™) polyethylene
Groundwater 28 days (except
. e _ R 1 250 mL o (2) 2
Amions (CI, NOs", NOz, SO47) | 300.0 . 4+2°C; NOs at 48
polyethylene hours)
Persulfate Field 25 mL glass -- --
JS
TOC SM35310b 125 mL H»804: 4+2°C 28 days
amber glass -

Nofes
1. Anticipated laboratory analytical method. If the contracted lab does not perform the listed method an equivalent EPA or Standard Methods analytical

method will be used.
2. Samples submitted for analysis of VOCs and chloride following oxidant application will be quenched using ascorbic acid as detailed in USEPA (2012).
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Groundwater elevation was measured for each monitoring well prior to sampling. After opening
each well, the groundwater elevation was allowed to equilibrate with atmospheric conditions for
approximately 5 minutes before taking water level measurements. The depth to groundwater and
total well depth were measured using a Solinst interface meter (or equivalent) in 0.01-ft increments,
relative to a permanently marked survey point located at the top of the well casing and recorded on
the purge log field form. Monitoring wells were purged prior to groundwater sample collection.
During purging, in-line water quality parameters were monitored for temperature, pH, specific
conductance, DO, ORP, and turbidity. Stabilized readings of parameters were recorded on the field
sampling log form, and groundwater samples were collected into the appropriate laboratory prepared
and preserved sample containers. Sampling equipment and measurement tools lowered into wells
for in-well readings were decontaminated between wells as described in Section 5.6.4.

All soil and groundwater samples collected during the Dem/Val were submitted to Eurofins
TestAmerica (St. Louis, Missouri, USA). Sampling containers, holding times, and preservation
methods associated with each method are presented in Table 5-5. The sample containers were
clearly labeled and placed in an insulated cooler with ice for shipping to the laboratory following
proper chain-of-custody protocols.

5.6.2 Calibration of Analytical Equipment

The field PID and water quality instruments were calibrated at the beginning of each day of
sampling activities. At the end of the day, the instrument calibration was checked against the
calibration standards. All calibration data were recorded on field calibration sheets.

Appropriate corrective actions were taken if a field instrument fails the instrument-specific
calibration quality control criteria. Corrective action steps were as follows:

e the instrument was checked;

e the cause of failure was investigated;

e the instrument was recalibrated;

e if the instrument recalibration failed again, the instrument manufacturer or rental company
technical support departments were contacted for assistance;

e if the problem persisted, the instrument was sent for service and a replacement unit was
promptly obtained; and

e if the instrument was a rental, the rental office was contacted for immediate replacement
of the instrument.

5.6.3 Quality Assurance/Quality Control

Quality assurance for field sampling comprised of collecting field quality control samples to
indicate the accuracy and precision of the data collected. The quality assurance sampling included
field duplicates, matrix spike/matrix spike duplicates (MS/MSD), field blanks, and trip blanks. No
equipment rinsate blank was required because the groundwater samples were collected using
dedicated sampling equipment.
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Appendix C includes the laboratory chain of custody forms.
5.6.4 Decontamination Procedures

Decontamination of non-disposable sampling equipment was performed to prevent the
introduction of extraneous material into samples, prevent cross-contamination between samples,
and to ensure the health and safety of field personnel. The following general procedure was
followed to clean equipment and sampling devices prior to and between each use.

Sampling equipment and measurement tools lowered into wells for in-well readings were
disassembled to the extent possible and scrubbed with a stiff-bristle brush using a solution of
laboratory grade detergent such as Liquinox and potable water. The equipment was then rinsed
with potable water in a separate bucket to remove any remaining detergent, and then rinsed again
in a third bucket or tub containing deionized or distilled water as a final rinse. After the final rinse,
the equipment was re-assembled and placed on a clean surface covered with plastic or aluminum
foil to air dry.

All decontamination fluids were contained for subsequent disposal by NAS Jacksonville personnel.
5.6.5 Sample Documentation

Field forms were used to record the sampling conditions and the collected samples. All samples
were clearly labeled on-site prior to packing them in coolers for shipment. A custody seal on the
sample coolers and chain-of-custody were employed to ensure the integrity of samples during
shipment. The laboratory was asked to check for completeness and integrity upon receiving a
shipment of samples. Upon receipt of the samples, the laboratory immediately reported any
samples that were missing or appeared damaged.
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6.0 SAMPLING RESULTS AND DISCUSSION

This section presents a detailed summary and discussions of all monitoring/sampling results.
While baseline characterization results have already been presented in Section 5.3, select baseline
characterization data are incorporated in this section, as appropriate, with other performance
monitoring data to support analyses and discussions related to changes of groundwater conditions
during the Dem/Val.

6.1 SYSTEM OPERATIONS MONITORING

Figure 6-1 presents the power usage over the course of Phase 1 operations. The voltage (V) and
current (A) readings recorded at the power supply unit over the duration of operation are used to
calculate the electrical power usage (kilowatt-hour [kW-hr]). The system was designed and
operated to supply a constant current, determined after the start-up phase, and the power supply
unit would then operate at a voltage level that was required in response to field electrical resistivity
in order to maintain the supply of constant current.
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Figure 6-1. Power Usage During Phase 1 Operations

Figure 6-1 shows that the power supply unit’s voltage output remained generally steady during
periods of constant current.

As shown in Figure 6-1, the DC power supply unit was operated at a constant current of
approximately 2.7A for roughly the first 6 weeks of operations, after which time the current was
gradually increased to approximately 4A over an approximate 4-week period. The current was
then lowered to approximately 3.2A and was held at this level for the remainder of system
operations. The DC power supply unit’s voltage output remained generally steady during periods
of constant current. There were, however, several instances in January and February 2020 when
the electrodes in wells E10 and E12 (i.e., cathodes) needed to be cleaned due to a build-up of scale
on the electrode surface. As discussed below, this was also the same time during which control of
pH at the electrode wells was problematic when the supply of potassium bicarbonate was disrupted.
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Prior to the electrode cleaning, the system voltage readings would indicate the operating conditions
were becoming unsteady. Electrode cleaning was accomplished by removing the electrode from
the well and submerging it in a dilute acid bath (e.g., acetic acid) to dissolve the scale. All electrode
cleaning fluids were containerized for subsequent disposal by NAS Jacksonville personnel.

System uptime, measured as DC uptime, or the percentage of time that the DC power supply unit was
on and delivering current to the electrodes, was monitored throughout system operations. A summary
of the system uptime during various periods of pH buffer usage is presented in Figure 6-2.
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Figure 6-2. System Uptime During Phase 1 Operations

Between October 9, 2019 and December 20, 2019 when potassium bicarbonate was used as the
pH buffer, system uptime was approximately 85%. During this period, system downtime (i.e.,
when the DC power supply was off) was predominantly a result of the weekly site visits for O&M
and/or groundwater sampling, in which case the DC power supply was manually turned off in
order to protect the health and safety of field staff during these activities. Between December 21,
2019 and February 20, 2020, when the supply of potassium bicarbonate was disrupted, system
uptime was significantly impacted and decreased to roughly 25% over this period. It is believed
that the potassium carbonate, when added to the electrode wells at the maximum concentration
permitted by the UIC Approval Order, was simply not as effective at controlling pH within the
electrode wells, which resulted in frequent automatic shut-downs of the DC power supply unit
when pH at the electrodes exceeded the alarm setpoints. Once the supply of potassium bicarbonate
was restored on February 21, 2020, pH at the electrodes became easier to control and system
uptime recovered and was roughly 92% through the end of system operations.

The total energy usage by the EK system’s DC power supply unit during the 7 months of system
operations was calculated to be approximately 425 kW-hr. For comparison, this energy usage is
equivalent to operating a single 100W lightbulb for approximately 6 months.

In addition to monitoring the DC power supply unit, field measurements were taken to confirm the
establishment of the electric field within the TTA. Temporal changes in the voltage measurements
over the course of the Dem/Val are shown in Figure 6-3. Voltage measurements within the TTA
showed relatively uniform voltage gradient at all locations (i.e., generally <10% variation among
monitoring locations).
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Figure 6-3. Voltage Measurements at Voltage Probes Within TTA

(Values for each well are the average of the two voltage probes affixed to the well screens)

The voltage measurements taken at individual voltage probes were used to assess if a uniform
electric field was established within the TTA. Voltage measurements at individual wells relative
to a common reference at the EK control system were between 5.9V and 21.9V indicating that an
electric field was established in the area between electrode wells. Voltage gradients between
discrete locations of closest well pairs were calculated and ranged from 0.34 V/m to 0.65 V/m.
The variation in voltage gradients between well pairs was generally <10%, indicating that the
established voltage gradients were relatively uniform and no local focusing of the electric field
was encountered within the TTA.

Table 6-1 below presents the average and standard deviation calculated for the electrical current
to individual wells during periods of constant current.

Table 6-1. Electrical Current to Electrode Wells

Oct to Nov 2019 Current (A)
Target Current: 2.7 A | Anode Cathodes
El1 E10 E12
Avg 2.6 1.3 1.2
Std Dev 0.1 0.2 0.1
Jan to May 2020 Current (A)
Target Current: 3.2A Anode Cathodes
El1 E10 E12
Avg 3.0 1.3 1.6
Std Dev 0.1 0.4 0.3
A —amps

Avg — average
Std Dev — standard deviation
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The data show that the current supply to individual electrode well was generally steady (variation
within 30% of average). Given that (i) soil electrical resistivity is a soil property not expected to
vary over the course of Dem/Val, and (i1) the voltage output by the DC power supply unit and the
current supplied to individual electrodes were generally steady during the time periods indicated
in Table 6-1, the electrical potential between electrode pairs within the TTA should maintain
within 5x of target during operation.

6.2 GROUNDWATER SAMPLING RESULTS

Groundwater monitoring data are summarized in Tables 6-2 through 6-4. The locations of
groundwater monitoring wells are presented in Figure 5-1.

6.2.1 Groundwater Geochemistry

A summary of the groundwater field parameter measurements made throughout the Dem/Val are
provided in Table 6-2, and temporal changes in pH and ORP at the four EKMWs are shown on
Figure 6-4. Changes in pH and ORP were most notable at EKMW-11, with both parameters
transitioning to levels representative of oxidizing conditions (i.e., pH decreased to ~3, while ORP
increased to ~350 millivolts [mV]) approximately 7 weeks after the start of persulfate addition at
well S9. Once established, oxidizing conditions were sustained at EKMW-11 for the remainder of
the Dem/Val. A shift towards oxidizing conditions (i.e., pH decreasing to below 4.5 and ORP
increasing above 150 mV) was observed at wells EKMW-12 and EKMW-13B approximately
7 weeks after persulfate addition was initiated at wells S10 and S11. Despite some fluctuations in
pH and ORP at EKMW-14, no significant changes from baseline conditions were observed for
either parameter at this well. It should be noted that the development of or shift to oxidizing
conditions appears to have been impacted by the period of Phase 1 operations when potassium
carbonate was used as the pH buffer and system uptime was significantly impacted. During this
period of operations there was an apparent reversal in the decreasing pH and increasing ORP trends
that were observed when potassium bicarbonate was used and system uptime was 85% or higher.
As aresult, it is possible that oxidizing conditions may have fully developed at wells EKMW-12,
EKMW-13B and EKMW-14 (like they did at EKMW-11) had the supply of potassium bicarbonate
not been disrupted.
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Table 6-2. Groundwater Field Parameter Results

OU3, NAS Jacksonville

Cumnkatrve Omdation

Vohime Dissobved Reduction

Purged Purge Rate Deepih to Temperature | Conductivity Oxygen Turbadity Potential
Well I Event! Sample Date (zal) (gpm) Water (ft) pH (%] {pSicm) (meT) NT) (V)
Baseline 11-Ful-19 0.25 0.08 5.80 531 1833 46,573 0.7 5.7 355
Baszline 07-Auz-19 035 0.08 6.35 5.60 18346 5,034 LE2 125 a7.0
ML 212-Oct-18 0.5 0.04 6.85 5.70 18.70 §,320 0.65 108 532
PMDUUICT 05-Nov-19 015 0.05 6.03 541 15.83 8,720 064 134 114
] 10-Ho-18 035 0.03 6.08 538 16.65 4,783 [ 6.87 EER]
WOCs 15-Hov-18 035 0.03 7.10 3.61 15.34 5,579 0.39 146 3609
N4 03-Dec-19 075 0.75 741 335 22.10 1,347 0.88 179 4112
Py Metals 18-Dec-19 (5] 0.08 613 .04 2240 3,783 140 .06 4845
EEMW-11 MG 07-Jan-20 035 0.03 WM 522 FEF ] 4,690 3.28 116 3317
Field Parameters | 34-Tan-20 NM M NM 198 M 4,184 0.61 WM 4859
AT 28-Tan-20 | 0.5 0.08 | [ ] 108 1333 5 851 0.85 0.R5 4414
PME 11-Feb-20 [[es] .03 643 264 1219 49,348 148 0e 3343
PMOTICT 25-Fen-20 035 0.06 65.84 165 1245 1,341 171 119 K]
10 10-Mar-20 035 0.03 6.52 276 1314 1,726 134 163 3873
1l 24 Mar-20 | 035 0.04 | 831 197 15.30 10,380 0.78 19.5 3364
12 07-Apr-20 (s .08 0.33 0 15532 2,835 085 9.0 3315
13 21-Apr-20 0.50 0.08 7.50 365 246.01 9,858 103 58 5111
O&M 08-May-20 -- - -- 366 15.50 3,136 301 18.6 471.1
Baszline 11-Fal-10 | 0.5 0.06 | 6.15 5.73 2087 2071 0.32 104 -40.8
Baszline 07-Aus-19 (s 008 3.0 340 JB.59 803 L 435 -383
ol 13-Oct-10 035 0.04 675 541 1040 2787 051 178 115
PO UICT 05-Hov-19 035 0.05 597 1595 4396 0.82 120 -60.0
] 10-Nen-10 | 0.5 0.03 | [ 579 26.76 3023 0.39 134 431
WOCs 15-Now-10 015 0.03 141 397 1248 3,131 0.61 L] -174
N4 03-Dec-19 0.50 0.05 645 611 13.88 2457 014 40 185
P Metals 18-Dec-19 035 0.08 651 5.60 2.1 2357 0.62 17.0 363
EEMW-12 a1 07-Jan-20 | 0.5 0.03 | NM 530 1434 3374 0.83 311 674
- Field Parameters | 24-Tan-20 NM =M NM 481 M 2,054 0.34 KM 1563
o 28-Tan-20 0.5 0.08 787 431 24.05 2986 103 855 1814
PvE 11-Feb-20 035 0.03 9.0 417 25.03 7 0.38 119 5.6
PO TUICT 25-Feb-20 | 0.5 0.06 | 6.82 418 1319 33535 115 10.7 1131
] 10-Mar-20 (s .03 10.40 310 5.1 2,381 0.7 401 1368
11 24-Mar-20 035 0.03 4,62 547 149.52 EXE 5.88 B0 1002
12 07-Apr-20 035 0.08 480 515 2672 4105 145 FYF) 972
13 J-Aprd0 | 035 0.05 | 0.0z 5.33 25.57 4 030 1.69 0.6 613
[ola ] 08-Mav-20 - - - j.66 2612 =325 043 136 31
Baszline 11-Talk18 025 008 7.10 5.86 19.48 3,253 0.0 151 -62.8
Baszline 07-Auz-19 035 0.08 T 534 18.68 3,352 1.74 ERF 5.4
il 12-0ce10 | 0.5 0.04 | 450 547 1968 2871 108 T.16 -17.5
PADIC] 05-Moy-19 (s 003 6.17 3.81 25.07 2378 0.54 113 -7
s B 18-Moy-19 0.5 0.03 T48 571 145.22 3,414 037 745 474
WOCs 25-Nov-19 035 0.03 7.00 5.80 1414 3,790 049 495 -19.6
EEMW-13E N4 03-Dec-19 | .50 0.06 | 10.01 5.83 15.487 2 845 0.62 842 -4
P Metals 18-Dec-19 (s .08 308 3l 1345 3,010 (068 6.8 380
BMIG 08-Tan-20 035 0.03 NM 274 1193 3073 340 513 138.0
Field Parameters | 34-Tan-20 WM T WM 356 M 21041 05l WM 3814
AT 18-Tam-20 | 035 0.08 | £19 408 1382 2041 L01 M6 1357
PR 11-Feb-20 (s .03 L] 381 15,30 3420 (0.6 014 6.1
PMIDUICT 25-Feb-20 025 0.06 [EL] 260 1320 3,182 0.85 L 1739
10 10-Mar-20 035 0.03 5.80 406 1435 4034 L12 403 176.0
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Table 6-2.

Groundwater Field Parameter Results (Continued)
OU3, NAS Jacksonville

Cumnkafive CUmdation
Volume Dissobved Feduction

Purged Purge Eate Depth to Temperature | Conductivity Oxygen Turbadity Patential

WelID Event' | SampleDate |  (za) (pm) | Water(f) pH Q (nSicm) (meL) T (mV)
Pl 12-Mar-20 035 0.03 7.15 513 15.00 4124 013 WM 1307

EEMW-13B P12 07-Apr-20 035 0.08 4.82 537 26.70 ERCH 0.08 0.2 039
(Cont'd) P13 21-Apr-20 025 0.05 080 5.54 2695 3,550 1.83 5.76 0.0
Qi 08-May-20 - - -- .60 A6.35 =079 033 3.06 gl2

Baseline 11-Ful-18 035 0.06 438 838 30.76 1415 L1 hush -3.7

Baselins 07-Auz-19 015 0.08 6.18 118 18.97 23535 L.78 6.5 -110.0

M1 12-0ct-19 015 0.03 17.08 117 19.70 1338 L.72 B0 -30.1

MILUICT 05-Hoy-19 1.00 10.03 11.10 384 26,606 3,898 042 4l -113.8

] 18-Hov-19 015 0.03 1.7 503 45.12 3319 0.57 476 -38.1

VOCs 25-Nov-19 Qa5 0.03 640 5.84 477 3,383 034 400 -19.7

P4 03-Dec-19 L0 0.04 12.68 §.41 1253 2576 040 144 -T11

PS5 Mstals 18-Diec-19 s 0.03 .81 607 1141 3,067 1145 597 408

EEMW-14 ] 08-Jan-20 035 0.03 WM 27 13.76 3772 0.85 g0 -31.0
Field Parameters | 34-Tan-20 M Rl WM 5.74 M 2,508 052 M 30.5

BT 28-Tan-20 0.5 0.03 547 5.80 23,51 2446 L12 11.1 -13.3

PME 11-Feb-20 s 0.03 570 | 1348 ATES 058 156 -16.3

PMBTICT 25-Feb-20 015 0.06 7.03 597 22.08 1,646 L73 193 151

] 10-Mar-20 015 0.03 6.60 §.23 1458 3373 0.30 184 -34.8

Pl 12-Mar-20 015 0.04 7.76 §.15 15.63 3428 0.78 M -56.0

P12 07-Apr-20 ['Ie5] .08 474 9.0 217 3,024 L3 A 41

13 21-Apr-20 015 0.05 10.70 611 26.15 2874 L63 15.6 -7

OfM 08-Mav-20 -- — -- §.23 26.83 3,147 0.35 i3 -4

Notes:

! PM desiznates the performance monitoring sanmpling event (2 2., P = performance momitoring sampling event 1) UTC desiznates the quarterly sampling event required by the TTC

Approval Order (e.g., UIC1 = UIC sampling event for (1)

gl-glos

=pm - zallons per mimte

ft - feat

ST - degrees celsis

wcm - miCTosiemEns per Centimeire
mg L - milligrams per Lire

mV - milliVales

WTU - Hephslometric Tarbidity Units
M - ot meanared

— - oo dafa available
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Groundwater analytical results for various geochemical parameters included in the Dem/Val
monitoring program are presented in Table 6-3. Temporal changes in concentrations of sulfur
species (persulfate, sulfate and sulfur) and iron at the four EKMWs are shown on Figure 6-5.
Consistent with the oxidizing conditions that developed at EKMW-11, increases in concentrations
of persulfate, sulfate and sulfur were noted at this monitoring well. By the end of Phase 1
operations, the concentration of persulfate at EKMW-11 was roughly the same as the amendment
supply concentration (i.e., 40 g/L), and the concentrations of sulfate and sulfur had increased by
roughly 2 orders of magnitude. A decrease in the concentration of iron by roughly 1 order of
magnitude was also observed at this location. Coupled with the field parameter data discussed
above, these data suggest that in-situ activation of persulfate, likely due to the iron, was occurring
in this area of the TTA.

At EKMW-12, the concentration of persulfate also increased to 100% of the amendment supply
concentration by the end of Phase 1 operations, and the concentrations of sulfate and sulfur
increased by roughly 1 order of magnitude. However, the decrease in the concentration of iron was
not as significant as that observed at EKMW-11, and analytical results indicate that the baseline
concentration of iron at EKMW-12 was lower than EKMW-11. Increases in the concentrations of
persulfate at EKMW-13B and EKMW-14 were less noticeable, but concentrations still reached as
high as 1% and 10% of the concentrations of persulfate added to wells S11 and S12, respectively.
No significant changes in the concentrations of sulfate or sulfur were observed at either EKMW-
13B or EKMW-14 throughout the Dem/Val.

Based on the persulfate concentrations observed, the following persulfate migration rates were
estimated: EKMW-11 (0.6 cm/day), EKMW-12 (1.3 cm/day) and EKMW-14 (0.7 cm/day).
Persulfate migration rates were calculated based on the period of time between the start of
persulfate addition to the supply wells and the arrival of persulfate at the monitoring wells at
concentrations greater than 10% of the amended concentration. A persulfate migration rate was
not calculated for EKMW-13B since the concentration of persulfate at this well did not surpass
10% of the concentration added to well S12. A correction factor was also applied to the calculated
migration rates to account for system uptime (i.e., persulfate migration rates assume 100% system
uptime). These results suggest that while EK was effective at enhancing the migration of persulfate
within the low-K clay unit of the TTA, the rate of persulfate migration was inhibited due to in-situ
activation of the persulfate by naturally occurring subsurface conditions (e.g., elevated
concentrations of iron).

6.2.2 Groundwater CVOCs

Groundwater analytical results for CVOCs are presented in Table 6-4, and temporal changes in
concentrations of PCE, TCE, ¢cDCE and VC at the four EKMWs are shown on Figure 6-6.
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Table 6-3.

OU3, NAS Jacksonville

Groundwater Geochemical Results

Total Organic

Persulfate® Sulfate Sulfur Iron Manganese Calcium®™ | Magnesium™ Carbon Chloride®™ Nitrate®™ Nitrite®

Well ID Event' Sample Date | Duplicate (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Baseline 11-Jul-19 - 42 - 96 is 330 68 1.6 2,400 0o02Ur 02UJ
Baseline 07-Ang-19 0.7 — — — — - - - - — —
PM1 22-0ct-19 50 a7 14 20 4.5 - - 14 — — —
PM2/UIC] 05-Nov-19 0.7 78 M 20 4.7 - - 15 - - -
M3 19-Now-19 14 407 42 80 4.8 - - 30 - - -
PM4 03-Dec-19 10 4 23 46 4.5 - - 3.0 - - -
PM5/Metals 18-Dec-19 10 84 L] 16 4.3 - - 31 - - -
PM6 07-Tan-20 11 240 88 24 is — - 3.7 - - —
Field Parameters | 24-Tan-20 45 — - — — - - - - - -
FM7 28-Jan-20 45 360 130 36 L1 - - 34 — - —
PMSE 11-Feb-20 18 430 160 29 4.4 - - 33 - - —
PM9/UTC2 25-Feb-20 450 720 0 11 4.6 - - 3.7 - — —
Persulfate 06-Mar-20 70 — — — — — — — — — —
PMI10 10-Mar-20 112 1000.00 700 1.9 54 - - 44 — — —
EEMW-11 Persulfate 13-Mar-20 230 — — - - — — — — _ _
Persulfate 16-Mar-20 700 — — — — - — — — — —
Peysulfate 20-Mar-20 300 — — — — - - - - — —
Persulfate 23-Mar-20 3,000 - - — — - - - — — —
PMIL 24-Mar-20 1,400 2,300 1,200 457 6.2 - - 5.6 - - -
Persulfate 27-Mar-20 10,000 — - — — - — - — — —
Persulfate 03-Apr-20 3,000 - - — - — - - — —
PMI2 07-Apr-20 1,500 3400 1,500 T 4.5 72 - - 1.5 - - —
Persulfate 10-Apr-20 70,000 — - — - - - — — -
PMI13 21-Apr-20 — 2,600 1,200 T 247 6.4 - - 6.3 — — —
Persulfate 24-Apr-20 2500 — — — — — - - - — —
Persulfate 27-Apr-20 5.000 - - - — - - - - - -
Persulfate 01-May-20 42,000 — - — — - - - - — -
Persulfate 04-May-20 56,000 - - — — - — — — — —
O&M 08-May-20 56,000 - - - - - — - - - -

Baseline 11-Jul-19 - 49 - 35 19 180 51 6.3 810 002U7J 02U

Baseline 11-Jul-19 X - 54 - 30 27 270 40 6.8 T80 0o02Ur 02U17
Baseline 07-Ang-19 07U - - — — - — — — — —
PM1 22-0ct-19 07U 14 6.1 28 7 - - 14 — — —
PM2/UIC] 05-Nov-19 07U 10 417 42 11 - - 13 - - -
ERMW-12 PM3 19-Now-19 0.7J 9.5 53 33 2.7 - - 12 - - -
PM4 03-Dec-19 3.5 H 18 15 0 — - 227 - — -
PM5/Metals 18-Dec-19 07U 3 1 16 17 - - 207 - - -
PM6 07-Tan-20 07U 25 81 29 32 - - 1.7 - - —
Field Parameters | 24-Tan-20 07U - - — — - - - - - -
PM7 28-Jan-20 18 50 1 M 34 - - 1.5 — - —
PMSB 11-Feb-20 14 97 EE] 29 e - - 1.5 - - —

49




Table 6-3. Groundwater Geochemical Results (Continued)

OU3, NAS Jacksonville

Total Organic

Persulfate®™ Sulfate Sulfur Iron Manganese Calcium® | Magnesium™ Carbon Chloride™ Nitrate®™ Nitrite®

Well ID Event | Sample Date | Duplicate | (mglL) (mglL) (mg/L) (mg/L) (mg/L) (mgL) (mg/L) (mgL) (mg/L) (mg/L) (mgL)
PMO/UIC2 25-Feb-20 1.0 90 34 k) 4.0 — — 1.5 — — —
FM10 10-Mar-20 7.0 77 29 41 33 - - 1.6 - — —
Persulfate 13-Mar-20 500 — — — — - — - - — —
Persulfate 16-Mar-20 1.8 — — — - - - — - — -
Persulfate 20-Mar-20 3.0 — — — — - — — - — —
Persulfate 23-Mar-20 EX] — — — — - — — - — —
FMI11 24-Mar-20 21 260 97 41 3.7 - - 1.2 - — —
Persulfate 27-Mar-20 100 — — — — - - - - - —
ERMW-12 Persulfate 03-Apr-20 100 — — — — - - - - — —
(Cont'd) PM12 07-Apr-20 0.7 360 110 42 33 - - 21 - — —
Persulfate 10-Apr-20 26,000 — — — - - - - - — —
Persulfate 13-Apr-20 14 — — — — — - — - — —
Persulfate 17-Apr-20 700 — — — — - — — - — —
PM13 21-Apr-20 0.7 300 1407 467 33 — - 21 - — —
Persulfate 24-Apr-20 15 - - - - - - - - - -
Persulfate 27-Apr-20 100 — — — — - — — — — —
Persulfate 01-May-20 7.000 — — — — - - - - — —
Persulfate 04-May-20 42,000 — — — - - -~ - — — —
O&M 08-May-20 10 — — — — - - - - — —

Baseline 11-Jul-19 - 170 - 21 27 320 55 8.6 820 00207 0207
Baseline 07-Aug-19 070 41 — 19 s - - - 230 — —
PM1 22-Oct-19 07U 33 13 32 27 - - 3.3 - — —
PMI1 22-0ct-19 X — 40 14 12 13 — - 3.6 - — —
PM2/UIC 03-Nov-19 07U 817 17 507 377 — — 157 — — —
PM2/UICT 05-Nov-12 X - 1207 377 207 227 - - 497 - - -
PM3 19-Now-19 07U 87 78 287 23 — - 13 - — —
PM3 19-Now-19 X - 577 77 207 1.8 - - 14 - — —
PM4 03-Dec-19 1.4 140 46 10 23 — - 187 - — —
PM4 03-Dec-19 X — 140 46 12 23 — - 197 - — —
EKMW.13B PMS5/Metals 18-Dec-19 4.2 50 17 13 3.1 - - 117 - - -
PMS5/Metals 18-Dec-19 X — 51 17 21 0 - - 137 — —
PM6 08-Jan-20 07U 15 9 12 33 — — 1.7 - — —
PM6 08-Jan-20 X - 15 11 15 313 — - 1.9 - — —
Field Parameters | 24-Jan-20 1.0 — — - — - — — - — —
PM7 28-Jan-20 21 15 55 8.4 33 - - 1.6 - — —
PMT 28-Jan-20 X - 15 55 8.8 s — - 1.6 - — —
PMB 11-Feb-20 0.7 a1 12 18 4.1 — - 1.5 - — —
PMB 11-Feb-20 X — 32 11 18 4.1 — - 1.5 - — —
PMO/UIC2 25-Feb-20 1.5 52 217 a7 3.9 — — 1.7 - — —
PMO/UIC2 25-Feb-20 X - 56 07 38 4.0 - - 1.6 - — —
FM10 10-Mar-20 14 67 25 M 37 — — 1.7 - — —
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Table 6-3.

Groundwater Geochemical Results (Continued)

OU3, NAS Jacksonville

Total Organic

Persulfate™ Sulfate Sulfur Irom Manganese Calcium®™ | Magnesium®™ Carbon Chloride® Nitrate® Nitrite™

Well ID Event' Sample Date | Duplicate (mg/L) (mg/L) (mgL) (mg/L) (mgL) (mg/L) (mg/L) (mgL) (mg/L) (mg/L) (mg/L)
PM10 10-Mar-20 X — 70 25 13 6 — - 1.7 — — —
Persulfate 13-Mar-20 17 — — — — - - - — — —
Persulfate 16-Mar-20 1.8 — — — - - - - - - -
Persulfate 20-Mar-20 1.7 — — — - - - - — — -
PMi1 24 Mar-20 1.4 66 24 29 33 — - 1.5 - — —
PMI1 24 Mar-20 X 60 23 18 34 - - 1.6 - — —
Persulfate 27-Mar-20 1.8 - - - - - - - - - -
. Persulfate 03-Apr-20 5.0 — — - - - - - — -
EI(QCIQI;;;B PM12 07-Apr-20 0.7 110 26 37 30 — - 1.7 — — —
PM12 07-Apr-20 X — 100 26 16 29 - - 1.7 - — —
PM13 21-Apr-20 — 89 30J 367 9 - - 1.8 - — -
PM13 21-Apr-20 X — 88 0J ECR) 29 — — 1.9 — — —
Persulfate 24-Apr-20 10 — — — — — — — — — -
Persulfate 27-Apr-20 3.0 — — - - — -~ — — — —
Persulfate 01-May-20 0.7 — — — — - - - - — —
Persulfate 04-May-20 420 — — — — - - - - — -
O&M 08-May-20 2.8 — — — — - - - — — —

Baseline 11-Jul-19 — 450 - 1100+= 15 770 270 4.0 0 0.0517 0.02U7
Baseline 07-Ang-19 070 - - — — - - - - - -
PMI1 22-0ct-19 0.7 140 51 2.6 0.57 — - 12 - — -
PM2/UICL 05-Nov-19 07U 200 67 30 2.7 — — 16 - — -
PM3 19-Nov-19 07U 360 120 44 36 - - 33 - - —
PM4 03-Dec-19 0.7 200 76 17 29 — - 107 — - —
PMS5/Metals 18-Dec-19 070 710 260 46 43 — - 28 - — —
PM6 08-Jan-20 — 420 140 21 3.2 — - 29 - - —
Field Parameters |  24-Jan-20 07U — - — — — - - — — —
PM7 28-Jan-20 5.0 300 130 16 31 — - 41 - - —
PMB 11-Feb-20 07U kxR 120 22 37 — - S0 - — —
PM9/UIC2 25-Feb-20 5.0 410 120 20 3.6 — - 50 - - —
EKMW-14 PM10 10-Mar-20 07U 410 150 35 3.6 - - 49 - — —
Persulfate 13-Mar-20 7.0 — — — — — - — — — -
Persulfate 16-Mar-20 070 - — - — — - — — —
Persulfate 20-Mar-20 070 - - — — - — - — — -
PMIi1 24-Mar-20 07U 400 160 44 3.6 — - 45 - - -
Persulfate 27-Mar-20 .2 — — — — - — — — — —
Persulfate 03-Apr-20 07U — — — — — - - — — -
PMI12 07-Apr-20 0.35 480 140 42 34 - - 39 — - —
PM13 21-Apr-20 — 410 1307 407 s — - 44 - - -
Persulfate 24-Apr-20 07U — — — — — — — — — -
Persulfate 27-Apr-20 07U — — — — — - - — — -
Persulfate 01-May-20 1.800 — - — — - - - - — —
Persulfate 04-May-20 3,500 - - - - - - - - — -
O&M 08-May-20 2.8 — — — — - - - — — —
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Table 6-3.

Groundwater Geochemical Results (Continued)
OU3, NAS Jacksonville

Total Organic

Persulfate™ Sulfate Sulfur Iron Manganese Calcium® | Magnesium® Carbon Chloride™ Nitrate™ Nitrite®
Well ID Event' Sample Date | Duplicate (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Baseline 11-Jul-19 - 5.9 - 0.00U 00120 23 79 10U 5 00117 0o1urs

Baseline 07-Ang-19 — — - 0.0 00120 - - - - — -

PM1 22-0ct-19 - 015U 45U 0.00U 00120 - - 10U - - -

PM3 19-Now-19 - 015U 45U 000U 0.012U - - 10U - - -

M4 03-Dec-19 - 0.08 7 45U 000U 00120 - - 10U - - -

PM3/Metals 18-Dec-19 - 015U 45U 0.00U 00120 - - 10U - - -

Field Blank PMé 07-Jan-20 - 015U 45U 000U 00120 - - 10U - - -

PM7 28-Tan-20 - 015U 45U 0.00 U 0.012U - - 10U - - -

PMS 11-Feb-20 — 015U 45U 0.00U 00120 - - 10U - — —

PM9/UIC2 25-Feb-20 - 015U 45U 000U 00120 - - 10U - - -

FMI10 10-Mar-20 - 0.06 7 45U 0.00U 0.012UT7 - - 1.ou - - -

PMI1 24-Mar-20 - 015U 45U 0.00 U7 00120 - - 10U - - -

PMI12 07-Apr-20 - 015U 45U 0.00U 00120 - - 10U - - -

PM13 21-Apr-20 - 015U 45U 0.00U 0.012UT7 - - 1L.ou - - -

Nates:

Bold values indicate detected results

M desipnates the performance monitoring sampling event (e.g.. PM1 = performance monitoring sampling event 1); UIC designates the quarterly sampling event required by the UIC Approval Order (e.g.. UIC1 = UIC sampling

event for Q1)
(&) Persulfate concentrations were determined in the field using Chemetrics test kit

(b) Analyte part of baseline characterization only
mg/L - millizrams per liter
gL - microprams per liter
DUP - Duplicate sample

—-Not analyzed

T - Estimated concentration
U - Not detected above the reporting limit listed

** Value suspected to be anomalous and was not included in the performance assessment
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Table 6-4.

Groundwater VOC Results
OU3, NAS Jacksonville

Valatile Organie Compounids (ug/l) ™

Well ID Event Sample Date | Duplicate PCE TCE tisml 2=DCE v
FHaseline 11=Jul-19 #,700 2,000 3,900 @2
VO 2 5mBrvm] B 681 1,200 4,200 450
PMS | B=lep=1 430 650 3,400 44
PM6 (T2 10 2,000 1,500 4,600 220
PMT 2&mlinm20) 2,100 1,300 2,500 130
EKMW-11 PME 11=Feb=20 1,600 1,100 2,300 H5
PMILIC? 25eleh=20) 3,400 1,200 2,300 524
PMID 1 0=Agar=210 2,600 L5l 1,704 25U
PMI1 2=t fur=21 1,300 430 1,200 1.7U1]
PMI12 O7=Apr=200 Tk I R 1,100 20U
P13 IlmApr=2i 1,200 411 1,400 200
Bascline 1 1=ful=19 6.3 72d 280 200
Haseline 1 lJul19 X 141 137 26y 2210
WOCs 25Noval® 7.2 16 300 39
FhS | BaCrpcm] 4.8 4 20y 19
Phih (7=l ap=20 7.0 16 210 17
ERRW 12 PhIT 2 ] il [} 11 0 1600 11
Fhid 11=Fel=20 15 1] 150 16
PMTIIC? 25aFelml) 21 22 140 29
Pal dellar- 20 s 16 130 18
[ TE (1 7mA 121 12 20 150 a7
a3 Il =il w1 17 140 al
Haseling 1 l=lull% G4 15 14 03l a
PMZANICI E=Nava=l ¥ 14 40 250 0,751
PRI (15N ay=l 9 X 3.9 370 2M) 01,63 1
VO 25Nl B 12 19 240 067
PMS 1 B=[hep=1% 11 w7 170 0,62
PRS 1 Balbecm] X 11 10 160 0,50 1)
PM& Of=fan=200 5.3 54 190 0,67 1
) A ' Ph6 (1m0 X 0.6 8 150 0,7 1
ERAMW=138 o 2820 15 12 120 095
PM7T 2 B2 10 X 14 11 130 0831
PhE 11=Feb=200 21 14 120 1.210
FMR 11=Feb=200 X 21 13 120 L.1J
PMATIC2 25aFelm1 14 12 130 14d
PMIUIC2 25aFehw2 X 15 12 130 1310
Pudl3 IlaApr=2l Jaa P 1100 1.7
PMI3 FlmApma2il X 370 21 110 1.5
Bascline 1 lJul19 1317 1317 1310 130
VOCs 25Nl [T 13 130 5
WOCs 25yl X 8 12 140 0.8
J | Balroo=19 1.9 3.3 140 6.1
EKMW-14 PMlG (1] 1 [} 1.2 21 08 30
PrT I ] i [} 1.5. 300 100 11
PhS | lmF b0 0.35.) 0920 100 112
MO 25-Fel=10 S0 00 110 530
[ETE FlmApire2i] 1] 1.5 130 19
Baseline 1i=Jul-19 051 050 051 05U
Baseline (7=l ¥ 050 051 05U [ELT
PMS | B=lep=1 050 05 05U 05U
PM& OT=frm200 050 05 45U [ELT
PM7T Sy 0 05 050 1,301 05U
Field Blank PME 11=Feb=20 05 050 05U 05U
PMILIC? I5aTelml nsuU 050 05U 05U
PMILD 1 0=Mire 21 051 05U 05U 05U
PMI1 2=t fur=210 0517 050 05U 05U
PMI2 017=Apm=201 050 05U 05U 15U
PMI13 2l=Apr=100 0510 050 033U 05U
UIC3 25alun=211 0510 050 050 05U
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Table 6.4

OU3, NAS Jacksonville

Groundwater VOC Results (Continued)

Volatile Organic Compounds (png/L) ®

Well ID Event Sample Date | Duplicate PCE TCE cis-1,2-DCE VC
Baseline 11-Jul-19 05U 05U 05U 05U
Baseline 11-Jul-19 05U 05U 05U 050U

Baseline 07-Aug-19 05U 05U 05U 05U

VOCs 25-Nov-19 05U 05U 05U 05U

PM35 18-Dec-19 050U 05U 05U 05U

PM6 07-Jan=20 05U 0.5U 05U 05U

Trip Blank PM7 28-Jan=20 05U 05U 05U 05U
PM& 11-Feb-20 050U 05U 05U 05U

PM9/UIC2 25-Feb-20 05U 05U 05U 05U
PMI10 10-Mar-20 050 05U 05U 050

PM11 24-Mar-20 05U 05U 05U 05U

PM12 07-Apr-20 05U 05U 05U 05U
PMI13 21-Apr-20 050U 05U 05U 05U

Notes:

Bold values indicate detected results

(a) Volatile organic compounds (VOCs) analyzed by EPA Method 8260B
PCE - Tetrachloroethene

TCE - Trichloroethene

¢DCE - ¢is-1.2-Dichloroethene
VC - Vinyl Chloride

pg/L - micrograms per liter

T - Estimated concentration

U - Not detected above the reporting limit listed
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At EKMW-11, despite some fluctuations in the data, concentrations of CVOCs decreased
throughout Phase 1 operations. By the end of the Dem/Val, overall reductions in PCE, TCE, cDCE
and VC ranged from approximately 64% (cDCE) to more than 95% (VC). A temporary rebound
in the concentration of PCE was observed during the period of system operations when potassium
carbonate was used as the pH buffer and system uptime was significantly reduced, but PCE
concentrations then decreased once the supply of potassium bicarbonate was restored and system
uptime increased to above 90%. These reductions in CVOC concentrations are attributed to
treatment via chemical oxidation from the persulfate that was distributed and naturally activated
in this area of the TTA.

Some treatment of CVOCs was also observed at the other EKMWSs, however the extent of CVOC
treatment was not as considerable as that observed at EKMW-11. Reductions in the concentrations
of PCE at wells EKMW-12, EKMW-13B and EKMW-14 ranged from approximately 34%
(EKMW-12) to 84% (EKMW-14). However, the baseline PCE concentrations at these locations
were approximately two orders of magnitude lower than the PCE concentration at EKMW-11 (at
which the concentration of PCE was reduced by approximately 82% by the end of the Dem/Val).
TCE concentrations also decreased at all locations except EKMW-12, with reductions ranging
from 73% (EKMW-13B) to 89% (EKMW-14). At EKMW-12, TCE concentrations remained
stable throughout Phase 1 operations and were consistent with baseline. All four EKMWs
displayed an initial increase in the concentration of cDCE compared to baseline concentrations,
but concentrations then decreased over the course of the Dem/Val. By the end of the Dem/Val,
reductions in cDCE concentrations (versus peak cDCE concentrations) ranged from approximately
7% (EKMW-14) to 70% (EKMW-11).

As noted above, the greatest extent of CVOC treatment was observed at EKMW-11. This finding
is consistent with the oxidizing conditions and strong presence of sulfur species observed at this
well. While the other EKMWs (EKMW-12, EKMW-13B and EKMW-14) showed more variable
trends in the concentrations of specific CVOCs, PCE and TCE were generally observed to decrease
at these wells following implementation of EK operations and persulfate addition at the respective
supply wells.

Collectively, the performance monitoring groundwater data collected during the Dem/Val suggest
that EK operations were successful in enhancing the delivery and distribution of persulfate within
the TTA (at varying rates and amounts). Furthermore, in-situ activation of the distributed
persulfate in some areas of the TTA, likely due to elevated concentrations of iron, led to the
development of oxidizing conditions and overall reductions in the concentrations of CVOCs in
these areas.
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7.0 PERFORMANCE ASSESSMENT

This section provides an assessment of the performance of the Dem/Val relative to the performance
objectives previously discussed in Section 3. Each subsection discusses the performance relative
to an individual performance objective.

71  DEMONSTRATE UNIFORM DISTRIBUTION OF PERSUFLATE
The success criteria for this performance objective include:

Criterion

Evidence of persulfate transport to all monitoring wells locations located within the TTA following
the EK migration phase.

As presented in Table 6-3 and Figure 6-5, increases in the concentrations of persulfate were
observed at all four EKMWs during the Dem/Val, and by the end of Phase 1 operations persulfate
was detected at all four EKMWs at concentrations ranging from 1% to 100% of the amendment
supply concentration. Increases in the concentrations of sulfate and sulfur by as much as 1 to 2
orders of magnitude were also observed at wells EKMW-11 and EKMW-12.

The Dem/Val has met this criterion.

Criterion

Persulfate transport rate greater than 2.5 cm/day.

Calculated persulfate migration rates ranged from approximately 0.6 cm/day to 1.3 cm/day.
However, the rate of persulfate migration was inhibited due to in-situ activation of the persulfate
by naturally occurring subsurface conditions (e.g., elevated concentrations of iron).

The Dem/Val has partially met this criterion.

Criterion

No focusing of electric field in any areas (electrical gradient between well pairs no more than 5x
of average gradient between all well pairs).

As shown in Figure 6-3, voltage measurements at discrete locations within the TTA were between
5.9V and 21.9V indicating that an electric field was established in the area between electrode wells.
Voltage gradients between discrete locations of closest well pairs were calculated and ranged from
0.34 V/m to 0.65 V/m and were approximately 100x below the target estimated voltage gradient
of 0.5 V/em (or 50 V/m). The variation in voltage gradients between well pairs was generally
<10%, indicating that the established voltage gradients were relatively uniform and no local
focusing of the electric field was encountered within the TTA.

The Dem/Val has met this criterion.

Criterion

Electrical potential gradient between electrode pairs maintained at level no more than 5x of target
gradient at design current.
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The EK system was designed and operated at a constant current, determined after the start-up
period, during system operations. As presented in Figure 6-1, the voltage required of the DC power
supply unit was generally consistent during periods of constant current, except for a few occasions
when electrodes need cleaning. The electrical current supplied to individual wells during periods
of constant current was generally steady (variation within 30% of average). Given that (i) soil
electrical resistivity is a soil property not expected to vary over the course of Dem/Val, and (ii) the
voltage output by the DC power supply unit and the current supplied to individual electrodes were
generally steady, the electrical potential between electrode pairs within the TTA should maintain
within 5x of target during operation.

The Dem/Val has met this criterion.
7.2  QUANTIFICATION OF EK SYSTEM OPERATIONAL PARAMETERS
The success criteria for this performance objective include:

Criterion

System operational conditions (voltage, current) within £50% of the final designed target voltage
and current.

As discussed in Section 6.1 and Section 7.1 (criterion related to electrical gradient) and presented
in Figure 6-1, the operating voltage and current remained relatively steady except when electrodes
needed cleaning. Excluding these periods of temporary unstable readings, the overall system
operation conditions were steady and within 50% of the average during each normal operation
period. The Dem/Val has met this criterion.

Criterion

Persulfate supply uptime greater than 75% of target.

As discussed in Section 6.1, system uptime was at least 85% during the periods when potassium
bicarbonate was used to control pH in the electrode wells (i.e., a total of roughly 5 months out of
the 7-month operations period). During these periods, system downtime was predominantly a
result of the weekly site visits for O&M and/or groundwater sampling, in which case the DC power
supply was manually turned off in order to protect the health and safety of field staff during these
activities. The Dem/Val has met this criterion.

Criterion

Energy consumption with £30% of the design estimate.

The EK system was designed and operated at a constant current, determined after the start-up
period, during system operations. Given that the energy consumption is a function of voltage and
current and, as discussed above regarding the steady system operation condition criterion, the
overall system operations were steady and, thus, energy usage was also steady. The Dem/Val has
met this criterion.

Criterion

Electrode function is maintained for at least one full cycle of EK-TAP.
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As discussed in Section 5.1, only the first phase of testing (i.e., Phase 1 dipole test) was completed
as a result of federal budget constraints. Other than a few occasions when the electrodes in the
cathode wells needed to be cleaned, electrode function was maintained throughout system
operations. The Dem/Val has met this criterion.

7.3 SAFE AND RELIABLE OPERATION, AND EASE OF TECHNOLOGY
IMPLEMENTATION

The success criteria for this performance objective include:

Criterion

Operation conditions remain stable within the normal designed ranges over the course of the
demonstration period.

As discussed in Sections 7.1 and 7.2 above, the overall operational conditions remained relatively
steady over the course of the Dem/Val. The Dem/Val has met this criterion.

Criterion

No Lost-Time Incidents (LTlIs)

There were no safety-related LTIs. The Dem/Val has met this criterion.

Criterion

Ability to construct using conventional techniques and contractors.

The Dem/Val involved only conventional field construction techniques, including well drilling,
well installation, and piping, as well as remediation system electrical connections performed by a
qualified electrical subcontractor. The Dem/Val has met this criterion.

Criterion

A single field technician able to effectively monitor and maintain normal system operation.

During system operations, one field technician performed routine system O&M tasks roughly
twice per week with approximately 4 hours per visit. During the routine O&M visit, the tasks
primarily included system visual inspections, recording the system operational parameters
(voltage, current, amendment flow and pressure, etc.), and replenishing amendment solutions as
needed. Additional system monitoring was completed remotely. Groundwater sampling events
were also completed by one field technician. Over the course of system operations, there were
fewer than 5 scheduled O&M events that involved two field technicians. The Dem/Val has met
this criterion.
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8.0 COST ASSESSMENT

This section provides cost information that a remediation professional could use to reasonably
estimate the costs for implementing EK-TAP at a given site. Because the heating and persulfate
activation stage of the EK-TAP technology was not performed for this Dem/Val, the cost analysis
is based on actual costs of the tasks completed for this Dem/Val and estimated costs to complete
the heating and persulfate activation portion of the technology based on experience at other sites
where EK-TAP has been applied. Where appropriate, cost information has also been supplemented
with reasonable estimates based on the team’s experience from similar projects at other sites.

It should also be noted that the footprint of the TTA for this Dem/Val was purposely designed to
be smaller than the footprint of most source areas at other sites in order to facilitate a phased testing
approach. Based on our experience at other sites, the size of the area(s) requiring treatment will
likely be larger than the TTA footprint in this Dem/Val. Nonetheless, the information presented
below is considered useful for developing costs estimates of the EK-TAP technology at other sites.

8.1 COST MODEL

A cost model was developed to assist remediation professionals in understanding costs associated
with the EK-TAP technology. The cost model identified the major cost elements required to
implement the EK-TAP technology at a typical site with a CVOC (e.g., PCE) source area. Table
8-1 presents a summary of cost elements and the cost tracking (where appropriate). Select cost
elements are briefly discussed.

Table 8-1.  Cost Model for EK-enhanced Amendment Delivery In-Situ Remediation

(For a Source Area Measuring 25 ft by 5 ft by 5 ft Thick [i.e., approximate footprint of the TTA in this

Dem/Val])
Tracked During the Demonstration or Estimated Based on
Cost Element : ; Costs
Experience at Other Sites
Be.l:lch-ts;ale d e  Aquifer sediment materials provided by NAS Jacksonville.
gzld ;I;( Ce(:;ll?:m e Laboratory bench-scale oxidant tests — $3K $23K
Test e Laboratory bench-scale EK column tests — $20K
Remedial Design e  Professional labor for system design and demonstration plan — $80K
$80K
e  Utility locates and well installation subcontractors — 7
electrode/supply wells and 4 monitoring wells; $20K
Remediation e EK system construction subcontractor - $160K $270K
Construction e  Site construction subcontractor - $50K
e Field construction oversight and system shakedown professional
labor (~7 weeks) — $40K
Baseline
characterization e  Field staff labor - $6K $12K
(soil / e Laboratory analytical costs - $6K
groundwater)
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Table 8-1.

Cost Model for EK-enhanced Amendment Delivery In-Situ Remediation

Tracked During the Demonstration or Estimated Based on

t Element - c t
O Experience at Other Sites RS
Field O&M subcontractor — over 16 months of active operation
(assumes 2 EK-TAP treatment cycles), $45K
geTedliglon p Materials — persulfate, $5K $Z)7K
ystem Operation . . (about
& Maintenance Mater¥als - buffer and other chemicals, $3K §5K/month)
Materials - system parts & consumables, $4K
Professional labor for startup and scheduled O&M visits - $20K
Performance monitoring groundwater sampling: up to 8 rounds of
NA

Field Sampling
(soil /

comprehensive sampling events and 8 rounds of limited scale
sampling events; no cost tracking

Standard soil and groundwater sampling activities; no cost tracking

(dependent on
system design

groundwater) ) ) ) . and regulatory
¢ Field sampling staff labor; no cost tracking requirements)-
e Laboratory analytical costs; no cost tracking

Waste disposal e NAS Jacksonville provided waste disposal; no cost tracking NA

Reporting & Other

Compliance e Project reporting and meetings; no cost tracking NA

Requirements

8.1.1 Cost Element — Bench-scale Testing

For this Dem/Val, several laboratory treatability studies were performed during the site
selection/re-selection process to assess the applicability of the EK-TAP technology for the
OU3 area at NAS Jacksonville. It is recommended that bench-scale testing be considered as
part of the remedial design for an EK-enhanced remedy. The scope of bench testing can vary
depending on the test objectives. For example, the bench test can be designed to estimate
oxidant demand only (for EK-ISCO or EK-TAP), or to include an assessment of amendment
transport rate and treatment effectiveness (for all EK-enhanced remedies). Therefore, the costs
of bench testing can vary based on the scope and objectives but will typically range between
$3,000 to $40,000.

8.1.2 Cost Element — Remediation Construction

For this Dem/Val, no special drilling or field construction methods were required. System
components, including amendment supply systems, a power supply system, and process controls
were housed in two 20-foot trailers that were constructed by a remediation system vendor in
accordance with the project-specific design. No special equipment or parts, other than off-the-shelf
commercial products, were required for the EK system. The electrodes and DC power supply unit
were also commercially available products, as where the persulfate and pH buffer amendments.
During the Dem/Val there were specific requirements regarding the chemical composition of the
pH buffers, but in our experience this was a unique situation and in most cases the regulatory
requirements for addition of chemical amendments for an EK-TAP remedy should be similar to
the regulatory requirements for addition of chemical amendments for other “typical” in-situ
remediation technologies.
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The EK system construction costs will vary depending on the project scale (e.g., number of
electrode wells needed to cover a treatment area, number of electrodes used, etc.) and site
conditions (e.g., the extent of instrument automation due to site access, iron fouling and control
measures due to geochemistry, etc.). However, the cost increase for expanding an EK system at a
site will typically be marginal, with the cost increase primarily related to additional wells and parts
(e.g., electrodes, valves, and pipe fittings, etc.). The EK Control trailer used for this Dem/Val could
have been capable of incorporating up to 10 electrode wells, thereby expanding the treatment
footprint (for the electrode spacing used) by approximately 200%.

8.1.3 Cost Element — Remediation System Operation and Maintenance

The system O&M costs can vary depending on the extent of instrument automation and site
conditions and restrictions. For this Dem/Val, routine O&M tasks were performed by regular
remediation field technicians without needing special personnel. The material costs for chemicals
and system consumables are project-specific but generally scalable. Professional labor costs for
field tasks during this Dem/Val were associated with system installation, start-up, operations
maintenance, and performance monitoring.

8.2 COST DRIVERS

Based on the information and experience obtained from this Dem/Val and application of the EK-
TAP technology at other sites, there are three main cost drivers to consider when evaluating
implementation costs in future projects, including: (i) footprint, depth interval, and volume of
target treatment zone and contaminant mass; (ii) presence and location of above-ground and
subsurface utilities; and (iii) site geochemistry, particularly pH and iron. These are also the same
cost drivers for many other in-situ remediation technologies and not unique to EK technology
implementation. Each of these cost drivers is discussed below.

8.2.1 Cost Driver — Target Treatment Zone and Contaminant Mass

As for most remediation technologies, the size and volume of the target treatment zone as well as
the amount of contaminant requiring treatment significantly affects the overall remediation costs.
Particularly, the drilling and well installation costs for system wells (electrode wells and supply
wells) vary based on the number and depth of these wells needed to adequately address the
treatment zone. The spacing between electrode wells designed for this Dem/Val was
approximately 12 ft, with supply wells located within the electrode well network. This level of
well spacing, coupled with the phased operation program and the duration of operations, can be
considered as within ranges of normal design for this technology. However, as previously noted
the footprint of the TTA for this Dem/Val was purposely designed to be smaller than the footprint
of most source areas at other sites in order to facilitate a phased testing approach.

For this Dem/Val, only the first stage of the EK-TAP technology (i.e., EK-enhanced delivery of
persulfate) was tested during Phase 1 operations, which lasted approximately 7 months. However,
operations lasted several months longer than anticipated due to issues with the supply of pH buffer
chemicals. The need for a second treatment cycle will also depend on the contaminant mass
remaining at the end of the first treatment cycle and the required mass reduction goal.
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While there is no technical limit for applying EK technology in terms of depth, the costs for well
construction increase as the depth of target treatment zone increases. The depth interval (thickness)
of the target treatment zone may affect the number of electrodes within an electrode well and,
therefore, the overall number of electrodes needed. A target treatment zone of shallow depth may
need additional measures and costs related to utility protection as discussed below.

8.2.2 Cost Driver — Utilities

As with other active remediation technologies, a power source is required for this technology.
Although not yet tested, the energy demand and the electrical operation conditions (voltage and
current) demonstrated in this Dem/Val suggest that solar energy with battery units may be a
feasible option.

Special considerations are warranted at sites with metallic subsurface infrastructure or subsurface
utilities that may be electrically conductive. This evaluation should take into account the vertical
separation of the electric field and the utility of concern. If needed, cathodic protection measures
can be considered which can increase the implementation costs. In general, the EK technology is
best suited for sites where the target treatment zone is deeper than 8 ft bgs (i.e., below utilities and
conduits) and the groundwater table is below 5 ft bgs, otherwise special design considerations are
needed.

8.23 Cost Driver — Site Geochemistry

Concentrations of iron and other major cations (e.g., calcium and magnesium) in groundwater is
an important factor that can affect the costs of system construction and O&M. While iron is an
important factor for most in-situ remediation technologies, it requires a special consideration when
implementing an EK remedy because the cathodes will attract and concentrate iron and cations in
the cathode wells, at least temporarily. The EK system for sites with elevated concentrations of
these cations will also need to be sized and equipped with adequate units for handling the
anticipated amount of precipitates. More robust O&M programs and efforts will also need to be
considered for such sites. Over the course of implementation, the O&M issues related to these
major cations should diminish.

In the case of EK-TAP, high levels of iron may result in activation of the persulfate which can lead
to slower persulfate migration rates and extended remediation timeframes. However, in-situ
activation of the persulfate can also result in treatment of target CVOCs which may preclude the
need for activation of the persulfate via a subsequent heating stage and/or the need for a second
treatment cycle.

8.3  COST ANALYSIS

Table 8-2 provides a cost comparison between EK-TAP, conventional direct-injection ISCO,
hydraulic fracturing direct push technology (DPT) injection of zero-valent-iron (ZVI), and ERH
thermal treatment for a typical CVOC source site in low-K materials. The key characteristics of
the framework site are as follows:
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The site characterization and conceptual site model have been completed. The
characterization of the target treatment area is sufficient and no additional pre-design
investigation data are needed to support the remedial design;

The footprint of TTA is approximately 80 ft x 80 ft;

The depth interval of the TTA is between 10 and 30 ft bgs;

Geology consisting of mainly fine-grained clayey material (Kn <10 cm/s);
CVOC mass (chlorinated ethenes) is approximately 500 Ibs;

Treatability testing has been completed to support remediation design. Results of the
treatability testing demonstrate the ability of EK to successfully migrate persulfate in site
soils with persulfate migration rates >2.5 cm/day, and of EK-TAP to degrade the target
CVOC:s to below the target treatment criteria. The results also demonstrate that the levels
of iron in site soils should not unduly activate the persulfate and prevent its delivery to the
TTA using EK;

The site has available potable water supply and adequate power utility; and

No concerns for site access, subsurface obstruction, electrical interference or corrosion.

Estimates of the full-scale implementation costs and key assumptions associated with each
technology for which the estimated costs are developed are presented in Table 8-2. Given that
performance monitoring requirement is highly project-specific, the estimated costs are presented
with and without the costs for performance monitoring. These estimates are prepared at the level
of a feasibility study (e.g., +50%/-30%) for a cleanup site.

For baseline comparison, the cost of excavation with offsite disposal was also estimated. The
feasibility-level cost estimate for an excavation-disposal option is in the range of $1,300,000 to
$1,500,000. This estimate assumes that 50% of the excavated volume would need to be managed
as hazardous waste. If more than 50% of the excavated volume is deemed hazardous, the costs for
implementing this remedial option would increase significantly.
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Table 8-2.

Cost Model for Full-Scale Implementation of Select Source Area Remediation Technologies

Backfill

Hydraulic
Excavation - Injection Fracturing
Cost Element Tasks Dispasal EK-TAP ISCO DPT ERH Descriptions / Assumptions
Injection
ZVI
Design, project workplans, UIC permit
Remedial Design and : T . .
Permitting ERH — also needs air permit, water $50K $70K $50K $65K $80K NA
discharge permit
EK-TAP — e 25 electrode wells and 15 supply wells; 4-inch PVC wells
1. Well installations 1. $53K ¢ Electrode well spacmg at~ 18 ft
2. Site construction; utilities 2. $140K e Two electrodes vertically spaced in each electrode well
3. EK system & control center 3. $175K * One EK control / amendment supply system
fabrication / mobilization / field 4. 360K
connections
4. Professional field oversight and
system shakedown/startup
Remedial Consfruction | Injection ISCO — * 49 mjection wells; 2-inch PVC wells
(*Excavation-disposal 1. Well mstallations 1. $70K ¢ Injection well spacing at ~ 13 ft
and hydraulic fracturing | 2. Site construction; utilities 2. $35K + TInjection ROT at~ 7 ft
DPT ZVI mjectiou costs | 3. Injection system mobilization / 3. $20K * Up to three injection manifolds are constructed
presented in Remediation field connections ) 4. B40K e Area is accessible during injection, and no trenching is required
System Operation & 4. Professional field oversight and
Maintenance below) system shakedown/startup
ERH - s 25 electrode wells and 25 co-located vapor recovery wells
1. Well nstallations 1. 892K * Electrode well spacing at ~ 18 ft
2. Site construction; utilities 2. $180K + A surface cap will not be required
3. ERH system mobilization / field 3. $190K + Include a 20-hp vapor extraction blower
connection / system 4. $60K e Adequate power supply is available for a S00-kW power unit
shakedown/startup ’
4. Professional field oversight
Excavation with Off-site Disposal — s 7,000 CY excavated volume
Remediation System 1. Excavation ¢ 150,000 gallons dewater volume
Operation & ; gg"lmﬂ';f;g Lof <oil and o $1.250K to + 50% _exca\'at&_\d volume as hazardous
Maintenance 3 -site disposal of soil and water $1,450K ¢ 25 miles to disposal facility
5.

Professional field oversight
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Table 8-2.

Cost Model for Full-Scale Implementation of Select Source Area Remediation Technologies (Continued)

EK-TAP - Sodium persulfate and pH buffer chenucal amendments
1. Matenals — chemicals 1. $60K to Approximately up to 3A current between each pair of cathode
2. Materials — parts and supplies $75K and anode
3. Labor— O&M operator 2. $25Kto Four treatment cycles over two years; each cycle is four
4. Labor — professional $40K months of active EK operation followed by one month of
5. Utilities — water and electrical 3. 365K to heating and one month cool-down; a 3™ year is assumed for
power $95K contingency
4. $50K fo Less than 5,000 kW-hr electrical energy required for EK
$75K operation; less than 10,000 kW-hr electrical energy required
5. 37K to for heat activation of distnibuted persulfate
$10K Weekly visit by a system operator; up to three major O&M
events
Injection ISCO — (injection rate from
0.75 gpm to 1 gpm) $25K to Sodmm persulfate as oxidant, sodium hydroxide for base
1. Injection system rental $30K activation of persulfate
2. Matenials — chemicals $65K Achievable injection rate from 0.75 gpm to 1 gpm
3. Labor - field mjection 360K to Up to two re-injection events over a period of five years
4. Utilities — water and electrical $90K
Remedial System power $5K
Operation & 5. Reinjection — 2 reinjection events $155K to
Maintenance $190K
X 2 events
Hydraulic Fracturing DPT Injection 25 DPT injection points; ROI ~12 ft; spacmg ~ 20 ft
ZVI- 1. $695K to 7 fractures per DPT location (~ 3 ft depth interval per
1. Injection vendor all labor/material $845K fracturing)
inclusive costs 2. $30K 1.5% wt ZVT to soil mass (total ZVI mass = 210,000 Ibs)
2. Professional oversight 20 to 25 days of field injection
ERH -
1. System rental and system operator 1. $360K Total heating time of 180 days
2. Labor — professional oversight 2. $24K Approximately 142,000 kW-hr electrical energy needed
3. Utilities — electrical power 3. $114K Approximately 8,000 Ib of activated carbon for
4. Pernut monitoring (air and 4. $30K regeneration/disposal
condensate) 5. 853K Vapor and condensate sampling and analysis m compliance
5. Waste (activated carbon) disposal with permits
Estimated Total $1,300K - $705K - $680K to ST90K - SL1S3K
(no performance monitoring costs) $1.500K $7T93K S785K) $940K ’
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Table 8-2.

Cost Model for Full-Scale Implementation of Select Source Area Remediation Technologies (Continued)

Remediation
Performance
Monitoring

EE-TAP -
Semi-annual groundwater monitoring
for 3 to 4 years; Final soil sampling

Injection ISCO —
Semi-annual groundwater monitoring
for 5 years; Final soil sampling

Hydraulic fracturing DPT ZVI
Injection —

Semi-annual groundwater monitoring
for 3 years; Final soil sampling

ERH -

Two semi-annual groundwater
following the actrve operation; Final
soil sampling

$190K -
$240K

$290K

$190K

$90K

For costing purpose, assumes:
$25K per semi-annual groundwater monitoring event;

$40K for final soil sampling event.

Estimated Total (with performance monitoring costs)

S1,300K -
SLS00K

$895K -
S1,033K

SOTOK -
$1,075K*

$980K -
$1,130K

$1,273K
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Based on the cost estimates presented in Table 8-2, EK-TAP can be potentially more cost
favorable to an ERH remedy or excavation and disposal. The cost saving of EK-TAP compared to
ERH is smaller when factoring in the monitoring costs because ERH can complete the remediation
within a shorter timeframe (approximately 6 months with ERH compared to approximately 2 to 3
years with EK-TAP for the framework site). However, the energy usage required for EK-TAP is
significantly less than the energy usage for ERH, resulting in a much more favorable
environmental performance of EK-TAP over ERH.

The feasibility and effectiveness of the direct-injection ISCO approach is highly dependent on
whether direct injection can achieve a reasonable injection rate and a reasonable radius of influence
(ROI) in the low-K target treatment area of the framework site. For cost estimating purpose, an
injection rate of 0.75 gallons per minute (gpm) to 1 gpm and a ROI of 7 ft are assumed; it is
possible that at certain low-K sites these assumed injection rates and ROI may not be achievable.
The estimated costs for direct-injection ISCO are presented in Table 8-2 as a range based on
injection rates. The estimated cost for the EK-TAP approach is comparable to that of direct-
injection ISCO when factoring in the costs for ISCO reinjections (assuming two reinjections over
five years). When accounting for the performance monitoring costs, which depend on the overall
timeframe of the remedy, EK-TAP is potentially a more cost favorable alternative to direct-
injection ISCO. Therefore, at sites where low-K material and/or high-degree of heterogeneity
limits the feasibility of applying direct injection, EK-TAP can provide a cost-effective solution for
implementing ISCO using persulfate.

Fracturing DPT injection has an overall estimated cost slightly higher than EK-TAP. Certain site
conditions may present more constraints for fracturing DPT injection than EK-TAP, such as
sensitive subsurface utilities or a shallow treatment zone close to ground surface. While fracturing
DPT technology can enhance aquifer permeability, if a target treatment zone is in a heterogeneous
formation, the fracturing technique may still result in non-uniform distribution of injected
amendment. Alternately, the depth interval for fracturing will need to be reduced, with associated
increased costs to achieve uniform distribution.
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9.0 IMPLEMENTATION ISSUES

EK-TAP is a variation on standard ISCO using persulfate, whereby EK is used to more effectively
deliver the persulfate through low-K materials. In addition, EK-TAP utilizes the same
infrastructure to heat the treatment zone to the activation temperature of persulfate.
Implementation of the heating stage for EK-TAP is similar to ERH, albeit with much lower
subsurface temperatures. As such, there are only a few additional requirements or implementation
issues that need to be addressed beyond those typically encountered with standard ISCO and ERH
implementations. Some areas where additional attention may be required, on a site-specific basis,
include:

e Safety considerations related to potential stray current/voltage to surface. To address this
question during the Dem/Val, the current and voltage at the surface steel structures located
within the treatment area (e.g., trailers, perimeter fencing, well manhole steel covers, etc.)
where measured while the EK system was in operation to confirm that there was no safety
concern. Depending on the project site, and for sensitive and active facilities with dedicated
safety departments, additional design and explanation effort may be required for project
approvals.

e Iron fouling of filters and valves along the extraction piping. During this Dem/Val, minimal
fouling of filters and valves was observed, but routine maintenance was required to
minimize potential flow restrictions within the conveyance lines. Scaling of the cathodes
also required maintenance actions to clean the cathode surface. The presence of iron within
target treatment zone resulted in activation of the persulfate which reduced the persulfate
migration rate and extended the duration of operations. However, in-situ activation of the
persulfate also resulted in some treatment of the target CVOCs, which could have reduced
the effort required for a subsequent heating stage had heating been performed during the
Dem/Val.

e Although not encountered during this Dem/Val, corrosion of metallic parts with the system
piping and at wellheads fittings may occur with elevated chloride concentrations. This can
be mitigated by minimizing the amount of metallic wetted parts within the system and
instead using components with plastic wetted parts.

e The technology implementation did not require specialized/proprietary equipment. We
used only standard commercial off-the-shelf equipment. We designed the manifold and
control system and had a remediation system vendor assemble the system per design, but
the overall system was similar to other “typical” in-situ remediation technologies. There
were specific regulatory requirements regarding the chemical composition of the pH
buffers used in this Dem/Val, but in our experience at other sites this was a unique situation
and in most cases the requirements for addition of chemical amendments for an EK-TAP
remedy should be similar to the requirements for addition of chemical amendments for
other “typical” in-situ remediation technologies.

e If the technology is to be implemented near (laterally and/or vertically) utilities that are
“sensitive” to electric interference where there are concerns with corrosion, some
protection measures, such as cathodic protection, may be considered.
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e No special regulatory requirements or permits beyond what are typical for other ISCO
projects such as UIC permit. Depending on the locality-/facility-specific requirements,
local or facility power/electrical departments should be consulted, and local HazMat

response departments should be informed about the use of a chemical oxidant at the project
site.
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE S

NAME: NAS JAX ex TAP | LOCATION: Tacksonville, FL

WELL NO: ERCMW -\ SAMPLE ID: STKMW - W\ DATE: 2/ [20(9
PURGING DATA

WELL TUBING ] WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): & DIAMETER (inches): /% | DEPTH; 19 feetto 23 feet | TOWATER (feety - 10 | ORBAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= ( - feet — - feet) X — gallons/foot = _ gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X  TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= ™ gallons + (0.002% gallonsifoot X 30 feet) + O. 132 gallons = @- 2\gallons
INITIAL PUMP OR TUBING 5 | FINAL PUMP OR TUBING PURGING . PURGING ) TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): 21 INTIATED AT: /1°05 | EnpEDAT: 1/ 08)| PURGED (gallons): © - 25
CumMUL DEPTH H conp. | PRR’
TIME VOLUME VOLUME PURGE TO " pdard TEMP (circle units) i units) TURBIDITY COLOR ORP
PURGED | PURGED RATE | WATER | (stan °C) pumhos/cm (;ﬁmﬁ (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) units) or N

% saturation

ll:09 | ©-25 0.25 | ©.08 |[5.%0 | 5.2l [ 286.33 (73| 0.79 25.7 | clesr | 35.5

WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 17=0.04; 1.25"” =0.06; ”=0.16; " =0.37, " =065 5"=102 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAPLNG . s SAUPLNG
By 2 (,\dﬁ,g(:' / Geosyniic ‘%._4 5/&«4——/ INITIATED AT: {7 ENDEDAT: //: 2.8
PUMP OR TUBING ¥ TUBING /74 v FIELD-FILTERED: Y @ FILTER SIZE: m
DEPTH IN WELL (feet): 2| MATERIAL CODE: e, S Filtration Equipment Type:
FIELD DECONTAMINATION:  PUMP Y (&) TUBING Y  ephced) DUPLICATE: Y o
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # WATERIAL PRESERVATIVE TOTAL VOL FINAL ‘
IDCODE | CONTAINERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
exm-(| / PE 250 L HN Oy — = |Co, Fe g, Mn  APP < /oo
)
o ! PE | 250 L wowne — CL, SOy, NO3, N0, APP < lod
W 3 AG YO AL~ HS0 g s = ToC APP < (o0
" 3 Ce Y0l Hed — - VOoHs APP < /00

REMARKS: e lls h‘-‘hn-cd(," P ,,l.,,[. One  egpipmant volona Pwr_d Oehre so-ph.j.

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE

. . c
NAME: NAS gAX £k THAP LOCATION: Jacksonville, L
WELL NO: MW -\ SAMPLE ID: SRMW - 12 DATE: 7/ [ 2019
PURGING DATA
WELL TUBING ) WELL SCREEN INTERVAL STATIC DEPTH 3 q G‘ PURGE PUMP TYPE PP
DIAMETER (inches): Z DIAMETER (inches): /"f‘ DEPTH: I9 feetto 273 feet | TO WATER (feet): y OR BAILER:
WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) _—
= - feet — feet) X - gallons/foot = - gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= —  gallons + ( 0 «0024, gallonsfioot X DO feety+ O . | 32 gallons = O- 2} gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING . PURGING R TOTAL VOLUME
DEPTH IN WELL (feet): | DEPTH IN WELL (feet): 2\ imiaTeD AT: 11252 enoepat: 11* 5 & | pUrGED (galions): 9 - s
CUMUL. DEPTH ’ COND. R
TIME VOLUME VOLUME PURGE TO (sta?wdard TEMP. (circle units) (circle units) TURBIDITY COLOR ORP
PU'ﬁGED PURGED RATE WATER units) (°c) pmhos/cm or (NTUSs) (describe) (mv)
(gallons) (gallons) (gpm) (=<l o @a % saturation

56| 0.25 | 0.25 | 0.06 | 6.1S | $.72| 29.97 2471 0.32 | j0.4 o | =H0. 9,

WELL CAPACITY (Gallons Per Foot): 0.75"=0.02; 1”=004; 1.25”"=006; 2"=016; 3"=037, 4"=065 5§"=102, 6”=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" =0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0 = Other (Specify)

SAMPLING DATA

S;ABMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SavPLNG 0 SAUPLNG | -
Y Lr\okﬂmf / Geosyntee ’8,1/ ZW INITIATED AT: O| ENDED AT: ‘
PUMP OR TUBING 7 TUBING & V4 ([ FIELD-FILTERED: Y (&) FILTER SIZE: um
DEPTH IN WELL (feet): 21 MATERIAL CODE: 7e, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y TUBING Y (@ Deplaced) pupLicaTE: (D) N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL '
IDCODE_| CONTAINERS | cope | VOLUME USED ADDED IN FIELD (mt) |  pH METHOD CODE (mL per minute)
MW -2 [ PE 250 oAl HND 7 == ] Co., Fe, Mo MA  APP < /o0
i ) PE 250 At NoNV & — -— CA, SOy, NO4, }JOZ_ APP <l00
- 3 G 4O sl H-50y _ — ToC APP < /90
" 3 C6 Y0 ol vied - - Vous APP /00
REMARKGS: . : : T Cot ]
Wells b\«S’I‘\?.!'—H..ﬂ‘\t vaz&.« oA oag (.vnpw volva btm swluv ]
DUP -0 ' ﬁwwpu. <ol .
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; 0O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2)
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5§ NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009

'



Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE = . =

NAME: NAS TAX ck T LOCATION: Jaksonville, T L

WELL NO: CEMW - 12] SAMPLE ID: Ermw - 13% DATE: 7)1\l ) 2019
PURGING DATA

WELL _ TUBING ] WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE  ~—, P

DIAMETER (inches): & | DIAMETER (inches): /4 | peprh: |9 feetto 2% feet | TO WATER (feet): 4.12Z | orBALER: \

WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

— —

=xll feet — feet) X _ gallons/foot = — gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= O galons+ (0 0024 galonsffootX 3O feet)+ O . i3 2 gallons = O .2 Yallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING ) PURGING ] TOTAL VOLUME ,
DEPTH IN WELL (feet): 2\ DEPTH IN WELL (feet): 2\ mimiaTep AT 1240 enpepar. 1244 | pUrceD (gallons): €+ 25
CUMUL DEPTH y COND D'g)f%l‘z’ﬁD
- VOLUME | VOLUME | PURGE TO ongarg | TEMP. | (circleunitsy | DXYSHL | TURBIDITY | COLOR ORP
PURGED | PURGED RATE | WATER (Sjmts”; ©C) umhos/cm (Jﬁcﬁ ) (NTUs) (describe) mv)
(gallons) (gallons) (gpm) (feet) or =

% saturation

44| 0.25 | 0.25 0-06 | 2.10 [ 5.9, | 29.48 3153 0.20 | 8.9\ | dear | ~(2.8

WELL CAPACITY (Gallons Per Foot): 0.75"=0.02; 1”=0.04; 1.25"=0.06, 2"=0.16; " =0.37; ” =0.65; "=102;, 6"=147, 12"=588

TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0,0006; 3/16" = 0.0014;,  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING ]
By, Zimckal / ' G 3rcS— NmiATED AT: 12>SO | enpepar: 43 7 0O
PUMP OR TUBING _ NJ 'Zl TUBING / _ \ FIELD-FILTERED: Y .@ FILTERSIZE: __ pm
DEPTH IN WELL (feet): MATERIAL CODE: ?E, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y XD TUBING Y  pTkplaced) DUPLICATE: Y o
SAMPLE CONTAINER SPEGIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
oo | commmess | e | vorumE | PR | s iy | A | METHOD | GODE | e pormine
XMW -2D PE | 250wl| HNO, e — |Ce,Fe, Mg, A4 APP < /o0
" ! PE | 250wl) wNoweg == ~ |, 504 NO. .nJo, PO < /oo
W 3 | AG | woui] HySoy — - | woc | APl < /00
B 3 Co YO A el - -— N oHs ARP </00

REMARKS: iaredis h;,hn-wﬂ,% porge da,r O eqpiprmet volvae P“"'T'd beGme ,rcmfln:?.

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE

SITE
NAME: @f NAS IRX  Ex TAP | LOCATION: Tacksonuvile, L
WELL NO: CRMW - I SAMPLE ID: ckmMmw -y DATE:  7/11/19
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

1
DIAMETER (inches): & | DIAMETER (inches): /4 | pepTH- 19 feetto 23 feet | TOWATER (feet) 2- 9S | ORBAILER: T¢

WELL VOLUME PURGE: 1 WELL VOLUME =
(only fill out if applicable)

(TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

= - feet — feet) X gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUlPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= = gallons + (0,002 gallons/foot X 30 feety + O . | D2 gallons = O. 24 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING . PURGING . TOTALVOLUME
DEPTH IN WELL (feet): Z\ DEPTH IN WELL (feet): 2\ iNTIaTED AT: 13 301 enpep AT 3 34| PURGED (gallons): © - 25
CUMUL. DEPTH B COND. Dgf%gﬁo
TIME VOLUME VOLUME PURGE TO " pd d TEMP. (circle units) (circle.unit TURBIDITY COLOR ORP
F’UTGED PURGED RATE | WATER | © jr:‘it:;’ C) umhos/cm egnts) (NTUs) (describe) mv)
| ML
(gallons) (gallons) (gpm) (feet oy mSihn | o, Saturation
/13:34| 0.25 |0.2S 0.-96 | 4.5%| 8.30%| 3036 4I5S 116 HIGH | brwwon| -3
WELL CAPACITY (Gallons Per Foot): 0.75” = 0.02; 1" =0.04, 1.25” = 0.06; 2” =0.16; 37 =0.37; 4" = 0.65; 5" =1.02, 6” =147, 12" =5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft): 1/8" = 0.00086; 3/16" = 0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S), SICNG . SAMPLING | - .
By Linckgaf / Geosyynbet INTIATEDAT: 3740 | enpepar: 13750
PUMP OR TUBING TUBING 4 ’ FIELD-FILTERED: Y N FILTER SIZE: pm
DEPTH IN WELL (feet): 2\ MATERIAL CODE:  PE. N Filtration Equipment Type:
FIELD DECONTAMINATION: ~ PUMP Y TUBING Y  (MiDplaced) DUPLICATE: Y @
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL .
IDCODE | CONTAINERs | cope | VOLUME USED ADDED IN FIELD (mL) |  pH METHOD CODE (mi. per minute)
(L NENT ' Pe. | 2S50.l{ HWO. — —  |Ce,Fe, Mg, Mn [i114 < /oo
" U] ee | 250U wowe - — _|er, S0y, np,, MO, AEP clie0
" 3| ap Bamgodl W0y — - ToC AP <to0
& 3| 6 | dosl Hed - = \JO Hs ALP ¢ Lo0
Y mb 1| ¢g 0 L vl - = voHs AP < roo
% 3| co Yo .U Wl — — VOHs ADP </o0

Colleet
MATERIAL CODES: AG = Amber Glass,

REMARKS. v ells anmﬂy ew;v s

CG =

Clear Glass;

One  enup et volvae sza-ﬂf becwe ronpling.
rmofn

PE =

K
Polyethylene; PP = Polypropylene;

S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES:

APP = After Peristaltic Pump;

ESP = Electric Submersible Pump;

B = Bailer; BP = Bladder Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE :

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO: EKMW-11 [ SAMPLE ID: EKMW-11 l DATE: ’ol 27—/ { ﬁ
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): = DIAMETER (inches): / DEPTH: 19 feetto 23 feet | TO WATER (feet): "’ . ?'q OR BAILER: ? P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TOWATER) X WELL CAPACITY

(only fill out if applicable)

feet— — feat) X gallonsifoot = gallons

- ——

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPAGCITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= 0 gallons+(0 .00 24 gallonsffoot X 30 feety+ 0 » {32 ogallons = . zlgallons

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING . PURGING 077 | TOTAL VOLUME S
DEPTH IN WELL (feet)- 2\ DEPTH IN WELL (feet): \ INTIATED AT: 10 * 00 enpepat: /97077 | pUrgED (galions): 0 - 2
CUMUL. DEPTH : COND. Dgf%\E’ﬁD
- VOLUME | VOLUME | PURGE T0 (St;‘ Gard | TEMP. | (eicteunits) | OXYOER | ruraioiTy | coLor ORP
PURGED PURGED RATE WATER units) (°C) umhosicm o ) (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or w2 turation

0:07 | 0.25 1 0.25 | 0.04|6.85 |S.70 [2%.70| 4320 | 0.65 1.9 [clear | 3.2

WELL CAPACITY (Gallons Per Foot): 0.75" =0.02, 1"=0.04;, 1.25"=0.06; 2"=0.16; "=0.37, 4”=065 " =102, 6”=147, 12"=5.88
TUBING INSIDE DIA, CAPACITY (Gal./FL): 1/8" =0.0006;,  3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.0086; 1/2" = 0.010: 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Baller; BP = Bladder Pump, ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING
Baye Zinckored /Gr.omp_hw INTIATED AT: 10 10 | ExpED AT 10 * 20
PUMP'OR TUBING v TUBING a \ FIELD-FILTERED: Y FILTER SIZE: um
DEPTH IN WELL (feet): Z‘ MATERIALCODE: ?E— Filtration Equipment Type:
FIELD DECONTAMINATION; PUMP Y TUBING Y e‘r@d) DUPLICATE: Y @

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP

ANALYSIS AND/OR | EQUIPMENT | FLOW RATE

SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL !
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (m) | pH METHOD CODE (ml per minute)
EKMW-11 1 CHEMETS 25mL NA — — 5208 (Persulfate) APP 300
EKMW-11 3 AG 40mL H2s04 -— — TOC APP £ 100
EKMW-11 1 PE 250 mL NONE - _— S042 APP 3ep
EKMW-11 1 PE 250 mL. HNO3 -_— . Sulfur, Total APP 202
EKMW-11 1 PE 250 mL HNO3 A - Fe, Mn APP 200

REMARKS: e historically purges dry. Purge one equipment volume prior to sampling. (951‘,_03 H (o] M.a /L
Sodium persulfate tested in field with CHEMETS colorimetric tubes. S ;Ob ' ?2 ] ditvh n,\
. viv e

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon, O= Oth:ar (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

PH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5§ NTU or + 10% (whichever is greater)
Revision Date: February 12, 2009



Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;
NAME: NAS JAX EK TAP J LOCATION: Jacksonville, FL.
WELL NO:  EKMW-12 SAMPLE ID:  EKMW-12 ‘ DATE:
N [ lo[22[19
PURGING DATA
WELL TUBING \ WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): /_'~|_ DEPTH: 19 feetto 23 feet | TO WATER (feety .3 | ORBAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)
= —  feet— feet) gallonsifoct = = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

— ¥ —

= O gallons + (0. oo% gallonsffoot X (o) feet) + Q. f3 2. gallons = O. 2. {gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING . PURGING . TOTAL VOLUME
DEPTH IN WELL (feet): ra DEPTH IN WELL (feet): 2‘ INITIATED AT: /0 . "IO ENDED AT: /0 ‘qj PURGED (gallons): 0. zs
CUMUL. DEPTH H COND; © L
TIME VOLUME VOLUME PURGE TO (stapndard TEMP. (circle units) (circle units) TURBIDITY COLOR ORP
PU}EGED PURGED RATE WATER units) (°C) umhos/cm - SF (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) o_rm o =auration

10:47] 0.25 | 0.2 0.04| 6.75 | s. 41 |29.40]| 2787 0.51 17.9 | cleacr |-12.5

WELL CAPACITY (Gallons Per Foot): 0.756" =0.02; 1”=0.04; 1.25" = 0,06, "=0.16; ” =0.37; ” = 0.65; " =1.02; "=1.47, 12"=5.88
TUBING INSIDE DIA. CAPACITY (Gal./FL.). 1/8" = 0.0006:  3/16" =0.0014,  1/4" = 0.0026; 5M6" = 0.004; 3/8" = 0.006; 12" = 0.010; 5/8" =0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump, ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Qther (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING ) SAMPLING Ito
By Zinckarol /Geosyntec &.. 244/ INTIATED AT: 10:S0 | ENDED AT: o
—

PUMPOR TUBING ™ v TUBIN 174 (/ FIELD-FILTERED: Y (@) FILTER SIZE: um
DEPTH IN WELL (feet): 2' MATERIAL CODE: PE Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y AD TUBING Y @aced) DUPLICATE: Y o©

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP

ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL ’
IDCODE | CONTAINERS | cope | VOLUME USED ADDED IN FIELD (mt) | pH METHCD CODE (mL per minute)
EKMW-12 1 CHEMETS 25mL NA - -_— 5208 (Persulfate) APP 300
EKMW-12 3 AG 40mL H2504 — — TOC APP < (00
EKMW-12 1 PE 250 mL NONE - -_— S04 APP 00
EKMW-12 1 PE 250 mL HNO3 -— e Sulfur, Total APP 300
EKMW-12 1 PE 250 ml. HNO3 - = Fe, Mn APP 300
REMARKS: WeII_ historically purges dr_y. I?urge_one equipment volu'me prior to sampling. :zob aD.25 Nﬁ / i
Sodium persulfate tested in field with CHEMETS colorimetric tubes.

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon, O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2)
optionally, + 0.2 mg/L or * 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form F

D 9000-24

GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO: EKMW-13B SAMPLE ID: EKMW-13B DATE:
19/22 /2019
PURGING DATA
WELL TUBING i WELL SCREEN INTERVAL STATIC DEPTH “, PURGE PUMP TYPE
DIAMETER (inches): B DIAMETER (inches): /"l DEPTH: 19 feetto 23 feet | TO WATER (feet): . 7 ' OR BAILER: ?P
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) —
& feet— feet) X = gallons/foot = - gallons

(only fill out if applicable)

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY

X

TUBING LENGTH) + FLOW CELL VOLUME

= ) gallons+( 0.9002%gallonsfoot X 3D feet) + 0.132 gallons =0 . 2{galions
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet) 2 DEPTH IN WELL (feety 21 iNimATED AT: {1 1S | enpep AT: 117 22| PURGED (gallons;: O .2
CUMUL. DEPTH " COND. chr)sf%\E/SD
TIME VOLUME VOLUME PURGE TO (Sta‘:’dard TEMP. (circle units) (circle nits) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°Cc) umhos/cm s (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or Y& sl ratian
22 ]0.25 | 0.28 | 0.04 | (.50| $.47| 29.684 2972 /.09 7.0l | clese | ~17.5
WELL CAPACITY (Gallons Per Foot): 0.75”=0.02; 1"=0.04; 1.25"=0.06; 2"=0.16; 3"=037, 4" =085 &' =102, 6" =147, 12°=5388
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006;: 3/16" =0.0014:  1/4" =0.0026; 516" =0.004;  3/8"=0.006; 1/2"=0.010.  5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING “ . ZS SAMPLING I/ . L/ S
Bt Zan :Q/ Gwm INITIATED AT: {1 ENDED AT:
PUMPIGR TUBING '6 TUBIN /4 / FIELD-FILTERED: Y Cp FILTER SIZE: um
DEPTH IN WELL (feet): MATERIAL CODE: ?E Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y @ TUBING Y P@)Iaced) DUPLICATE: @ N

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP

ANALYSIS AND/OR | EQUIPMENT FLOWRATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL A
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-138 1 CHEMETS | 25mL NA —_ - 85208 (Persulfate) APP 200
EKMW-13B 3 AG 40mL H2504 -— — TOC APP < foo
EKMW-13B 1 PE 250 mL NONE -— — S04 APP 30—0
EKMW-13B 1 PE 250 mL. HNO3 = —_ Sulfur, Total APP 300
EKMW-13B 1 PE 250 mL HNO3 s -— Fe, Mn APP 3 oL
REMARKS:  yygj) historically purges dry. Purge one equipment volume prior to sampling. Szob H 0 .0
Sodium persulfate tested in field with CHEMETS colorimetric tubes, i
DuP-ol Colleciedl

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; § = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain);

ESP = Electric Submersible Pump;
O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revision Date: February 12, 2009



Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE A
NAME: NAS JIRX Ev T LOCATION: Jasksonville, TL
WELL NO: EVMAW - 1Y ] SAMPLEID: g AW - (Y | DATE:  Jo [22.{ 201§
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH kPURGE PUMP TYPE
DIAMETER (inches): Z DIAMETER (inches): '/"{ DEPTH: lq feet to 2.3 feet | TO WATER (feet): ls 53 OR BAILER: ?p
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) —
= ( —  feet— feet) X ~ gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= O gallons + (g . 002 gallonsfisat X B0 feety+ Q.32 gallons =0 . Z'gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING R TOTAL VOLUME
DEPTH IN WELL (feet): 9 DEPTH IN WELL (feet): 19 NiTIATED AT: IS* 1T | enpep aT: 15 2 25| pURGED (gallonsy: O - 25
CUMUL. DEPTH ’ COND. eeELeD
TIME VOLUME VOLUME PURGE TO (staFr:dard TEMP, (circle units) (circle.ynits) TURBIDITY COLOR ORP
PUT’IGED PURGED RATE WATER units) (°C) pmhosicm o o (NTUs) (describe) (mv)
(gallons) (gallons) (apm) (feet) or @ wlesturation

IS:25/0.28 |0.25 | 0.03 | {7.06|7.17 [29.70 /339 | i.72 28.9 | deor | =304

WELL CAPACITY (Gallons Per Foot). 0.75"” = 0.02; *=0.04, 1.25"=0.06; ” = 0.16; =037, 4”=065 5"=1.02, 6”=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" =0.0006;,  3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT)/ AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING . s
2 i 2. IE c {G! % INITIATED AT: lbl'“b()l Enpep AT. §S T 0 /[b S ,
PUM® OR TUBING ( ‘ FIELD-FILTERED: Y _@lb'- GiLTER s1ZE: _ pm
DEPTH IN WELL (feet): 194 MAT PE | Filration Equipment Type:
FIELD DECONTAMINATION: PUMP Y M) TUBING Y @ Tplaced) DUPLICATE: Y ©
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
Beooe | contners | "Gopt | voLME | PR | tom s | o | wEToD - | “GGDE | b prminte
Ecomd 1 |cumers| 26l  NA — = 1 S.00 (pecatelt) ape | ~ 300
3 AG Yo vl HyaSOu = - ToC < /o0
i e 250«4  naNE - — S0 % v 300
] PE | 250~  waiDa = — Sulbur, Toiel ~ 300
v I PE | 2Soml  HNOD4 = - Fe, n ' A~ 300

REMARKS: .y-?waw\ 4.‘1 el ollowes (o redu:.?e_ for 2 hows S?O.bi 0.7 Mﬂ/L—(

. MATERIAL CODES: AG ='Ambef Glass, CG = Clear Glass; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
PH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optlonally, +0.2mg/L or+ 10% (whlchever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009

PE = Polyethylene; PP = Polypropylene;




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO:  EKMW-11 ‘ SAMPLE ID:  EKMW-11 DATE: _,\
["_3‘\0)
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): ' | DEPTH: 19 feetto 23 feet | TO WATER (feet) U | orsalerR: P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

—-— —

= ( feet — feet) X i gallonsffoot = — gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) DAL
= O gallons + ( 0 loo gallons/ffoot X a6 feet) + O " L‘b} gallons = b ‘;.gallons

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet) C} \ DEPTH IN WELL (feet) 9 \ INITIATED AT: 950 ENDED AT: qg% PURGED (gallons): (), 2
CUMUL. DEPTH : COND. D'c')s)f%\E’ﬁD
TIME VOLUME VOLUME PURGE TO sta?\dard TEMP. {circle units) (circle urits) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER | ¢ units) (°C) umhos, = (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or ySicm s bt

051 025 035, H05 [KLG2 |SUDIASEE] RQIYO| DD | 1B | Clesy | 113

WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1" =0.04; 1.25" = 0.06; ”=0.16; 3'=0.37, 4”=0.65 ¥=1.02;, 6" =1.47 12" = 5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" =0.0014; 1/4" = 0.0026; 516" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S), SIGNATURE(S): SAMPLING SAMPLING
W Yownwnbon | (o0 e C Y [ _ INITIATED AT: [OOO | ENDEDAT: {O1O
PUMP OR TUBING | S TUBING  °© l O FIELDFILTERED: Y (N) FILTER SIZE: pm
DEPTH IN WELL (feet). N MATERIAL CODE: Eg Filtration Equipment Type:
N Al
FIELD DECONTAMINATION: puMP Y (N TUBING Y @repmced) DUPLICATE: Y @
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL !
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (m) | pH METHOD CODE (mL per minute)
EKMW-11 1 CHEMETS | 25mL NA WA WA $208 (Persulfate) APP AM~l00
EKMW-11 3 AG 4omL H2504 (& TOC APP \
EKMW-11 1 PE 250 mL NONE OA 8042 APP \
EKMW-11 1 PE 250 mL HNO3 LD Sulfur, Total APP \
EKMW-11 1 PE 250 mL HNO3 < LD Fe, Mn APP -

REMARKS:  yyelt historically purges dry. Purge one equipment volume pricr to sampling.

Sodium persulfate tested in field with CHEMETS colorimetric tubes. —\)> 8;0% . 0,7 VV\% IL—

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO: EKMW-12 ‘ SAMPLE ID: EKMW-12 DATE: ’ ’ IS/Iq
T 1
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

2

DIAMETER (inches): DIAMETER (inches): I[q DEPTH: 19 feetto 23 feet | TO WATER (feet): Q&q OR BAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

—

= — feet — feet) X - gallons/foot = - gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable) : f
= O gallons + ( 0: Doasgllons/footx a"o/ feet) + Ov ’32' gallons = o '>‘gallons

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): P { DEPTH IN WELL (feety. 0 | INITIATED AT: ll)\% ENDED AT: ]0&\ PURGED (gallons): O I
CUMUL. DEPTH H conp. | PO
TIME VOLUME VOLUME PURGE TO (sta‘:\ darg | TEMP. (circle units) (cirdle, units) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°Cc) umhos/cm = (NTUs) (describe) (mV)
(gatlons) (gallons) (gpm) (feet) or S/ Seatiraion

(020 |05 | D35 | 0B [IMEI(S8.97 |2595 Y8l | 0.8> |33 |Qleay.|-4.0

WELL CAPACITY (Gallons Per Foot): 0.75" =0.02; 1”=0.04; 1.26"=0.06; 2”=0.16; 3"=0.37, 4"=065 57=1.02, 6”=1.47; 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006; 3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004, 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Baliler; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURR(S) SAMPLING _ | saveuing _

VQ Soagon [ f')é(gt e ﬂM /%L”/ INITIATED AT: llzé-‘c ENDED AT O
PUMP OR TUBING g d TUBING™ . / . ‘ FIELD-FILTERED: Y 'be’ FILTERSIZE: _____um
DEPTH IN WELL (feet): & ( MATERIAL CODE: «\Ot:'t {) Filtration Equipment Type:

FIELD DECONTAMINATION: pump Y (N) TUBING Y (preptaced) DUPLICATE: Y @

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ISDAggBE CONTXINERS M?:TQFE?EAL VOLUME PRESUESREII;\ e ADDI;_FS |Tr\? tl\é% (mL) F'L“@ : ANAL“ISITSL'Q%D/OR EokélggnIIEENT (’Etg\g mT‘I‘Ee)
EKMW-12 1 CHEMETS 25mL NA A wﬂf $208 (Persuifate) APP ~0D
EKMW-12 3 AG 40mL H2504 £, TOC APP
EKMW-12 1 PE 250 mL NONE A S04 APP
EKMW-12 1 PE 250 mL HNO3 LD Sulfur, Total APP
EKMW-12 1 PE 250 mL HNO3 < LD Fe, Mn APP <7

REMARKS: el historically purges dry. Purge one equipment volume prior to sampling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes. .~ %> OQS = O \/\A% l ‘/

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS {SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2),
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE :
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO:  EKMW-138 | SAMPLE ID:  EKMW-138 | DATE: l ‘I‘SI q
Ll I
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): \[L’ DEPTH: 19 feetto 23 feet | TO WATER (feet): 3 . (p)A OR BAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

-_— -—

= -_ feet = feet) X gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) —
= 0 gallons + ( O ' Ul»%gllons/footx a'tb feet) + 00‘3}- gallons = 0';'gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING . | TOTAL VOLUME
DEPTH IN WELL (feet): ‘; \ DEPTH IN WELL (feet): a. \ INITIATED AT: IA | a ENDED AT: ‘Q;‘b PURGED (gallons): 0;5
CUMUL. DEPTH H COND, POXVGEN
TIME VOLUME VOLUME PURGE T0 (stazdard TEMP. (circle units) (cirgle units) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°C) pmhosicm %‘i . (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or

8 @@ % saturation

DU 0.35 | 08, | Dol (e | 553 Aet] 4578 | 0:Sle | (3.3 | Lloour |-l

WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1”=0.04; 1.25”"=0.06; 2"=0.16; 3"=0.37, 4”=065  5°=1.02; 6”=147; 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" = 0.0014,  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMIEE’D BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING T2
1 S(MU&DWI Geropnded N hr™ INTIATED AT: |20 | ENDED AT: Dg;@
PUMP OR TUBING 4 TUBING YV Y FIELD-FILTERED: Y FILTER SIZE: um
DEPTH IN WELL (feet): C)-‘ L) MATERIAL CODE: Qt S Filtration Equipment Type: @)
FIELD DECONTAMINATION: PUMP Y @ TUBING Y (_N)replaced) DUPLICATE: d’ N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL /
IDCODE | CONTAINERs | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (m per minute)
EKMW-138 1 CHEMETS 25mL NA ATA povt 5208 (Persulfate) APP ~ Lo
\ EKMW-138 3 cG 40mL Hel L; VOCs APP
] R,O EKMW-138 3 AG 40mL H2504 Y TOC APP
EKMW-13B 1 PE 250 mL NONE M \A S042 APP
EEMW—1 3B 3 PE 250 mL HNO3 L. A . Na*; Fe, Mn; Sulfur APP
W-138 1 PE 500 mL NONE wv NA DS APP 3
REMARKS: el histarically purges dry. Purge one equipment volume prior to sampling. § .
Sodium persulfate tested in field with CHEMETS colorimetric tubes. Sz’o?) 0 O /L-
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; 0O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: *+ 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24

GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL
WELL NO: EKMW-14 SAMPLE ID: EKMW-14 DATE: —
Wsle
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYP
DIAMETER (inches): DIAMETER (inches): ‘[L' DEPTH: 19 feetto 23 feet | TO WATER (feef): L‘l . \, ‘ OR BAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEFTH — STATIC DEPTH TO'W

ATER) X WELL CAPACITY

(only fill out if applicable) —_—

e

X gallons/foot gallons

TUBING LENGTH) + FLOW CELL VOLUME

36 feet) +  (Ju(D 2 gallons = 0 ’)Qallons

= feet — feet)
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X

(only fill out if applicable)
D gallons + ( 0 'Wb*'gallons/footx

INITIAL PUMP OR TUBING lq FINAL PUMP OR TUBING § PURGING PURGING TOTAL VOLUME -
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: \?)D? ENDED AT: 2,37 PURGED (gallons): l. AS
CUMUL. DEPTH H COND. Dlos)fsé\ElﬁD
= VOLUME VOLUME PURGE TO (sta‘; darg | TEMP. | (circleunits) | S B | TURBIDITY | COLOR ORP
PURGED | PURGED RATE | waATER | oS ) umhosicm Z’Jl ot (NTUs) (describe) (mv)
(gaI‘Io:;s)/J (gallons (gpm) (feet) or “éﬁ/ £ % saturation
L4 ]
s | 0e B‘ﬁ‘“ 0.05 | 1110 [5.9Y [detele] B8GLr | Oy (U | Qleed |- 1159
-
WELL CAPACITY (Gallons Per Foot): 0.758” =0.02; 1" =0.04; 1.25" = 0.06; 2"=0.16;, 3°=0.37, 4"=0.65 5”=1.02; 6”=147; 12”"=588
TUBING INSIDE DIA. CAPACITY {(Gal./Ft.): 4/8" =0.0006; 3/16" =0.0014; 1/4" = 0.0026; 516" = 0.004; 3/8" = 0.006,; 1/2" = 0.010; 5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)
SAMPLING DATA
SAMPLED BY (PRINT) / AEFILIATION: SAMPLER(Sh$!GNATURE(S): SAMPLING SAMPLING
1A Dowason l {:—)((:@ el INITIATED AT: |5 | ENDEDAT: (2,4 O
PUMP OR TUBING TUBING ‘) FIELD-FILTERED: Y FILTER SIZE: um
DEPTH IN WELL (feet): lq MATERIAL CODE: F/é) Filtration Equipment Type: o
FIELD DECONTAMINATION: PUMP Y ﬂ TUBING ﬁ/ @(replaced) DUPLICATE: Y @‘
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL j
IDCODE | cONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHCD CODE (mL per minute)
EKMW-14 1 CHEMETS 25mL NA MA m S$208 (Persulfate) APP AMAUD
EKMW-14 3 AG 40mL H2504 Ly TOC APP
EKMW-14 1 PE 250 mL NONE NG S04% APP
EKMW-14 1 PE 250 mL HNO3 L) Sulfur, Total APP
EKMW-14 1 PE 250 mL HNO3 N [ Fe, Mn APP v
REMARKS:  well historically purges dry. Purge one equipment volume prior to sampling. —b Lo F‘V\y‘ M o -‘W’f-\‘d-lb-% %D" A

Sodium persulfate tested in field with CHEMETS colorimetric tubes, —& S O =
2V 0 ma /L

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; § =§f|icone; T=Teflon; O = Cther (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain), O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE REAOINGS (SEE FS 2212, secTion 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revision Date: February_12, 2009

ity



Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ”

NAME: NAS JAX EK TAP ‘ LOCATION: Jacksonville, FL

WELL NO:  EKMW-11 l SAMPLE ID:  EKMW-11 [ DATE: ||}.°1, |zo|‘\
PURGING DATA

WELL TUBING \ WELL SCREEN INTERVAL STATIC DEPTH * PURGE PUMP TYPE

DIAMETER (inches): 2 DIAMETER (inches): /‘r DEPTH: 19 feetto 23 feet | TO WATER (feet): 4-46 OR BAILER: VP

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)
= ( 23— feet — - feet) X v - gallonsffoot = = galions
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= — gallons + ( 0.002¢ gallons/foot X z 4 feet) + 0.132 gallons = 0. \9 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): ! DEPTH IN WELL (feet): 2\ INITIATED AT: 1435 | ENDED AT: 144 4 | PURGED (galions): ©-25
CUMUL, DEPTH ; COND. DE;SGL\E’ED
- VOLUME | voLUME PURGE TO (s'aada o | TEMP. | (aircleunits) | RIS | TURBIDITY | COLOR ORP
PUiﬁGED PURGED RATE WATER units)' °C) Lumhasfcm cL_:rrEh;T:r ) (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) oF [ISIERP % saturation
1444 015 0.15 | 0028 | ¢.%F |5 3¢ | 2605 | 7832 O GG R4 Gear | 33

WELL CAPACITY (Gallons Per Foot): 0.75” = 0.02; 1" =0.04, 1.25" = 0.06; 2" =0.16; 3" =0.37; 4” = 0.65; 5" =1.02; 6" =1.47; 12" =588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" =0.0006; 3/16" =0.0014, 1/4" =0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILJATION: SAMPLER| SAMPLING SAMPLING
J _ %-‘z,dww.r P e INITIATED AT: V4o ENDEDAT: JAS ¢
PUMP OR TUBING TUBING FIELD-FILTERED: Y (0> FILTER SIZE: _=~— um
DEPTH IN WELL (feet): MATERIAL CODE: P& Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y @) TUBING Y @‘epluced) Ayrége? | DUPLICATE: Y N
E Tl
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION wore INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TQTAL VOL FINAL :
IDCODE | CONTAINERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-11 1 CHEMETS 25 mL NA - 5.5% 5208 (Persulfate) APP Y-
EKMW-11 8 AG 40 mL H2504 - L2 TOC APP \
EKMW-11 1 PE 250 mL NONE = 53? 5042 APP l
EKMW-11 4 PE 250 mL HNO3 — L2 Sulfur, Tatal APP J/
EKMW-11 1 PE 250 mL HNO3 il L2 Fe, Mn APP
REMARKS:  yell historically purges dry. Purge ane equipment volume prior 1o samoling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes,

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass: PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T = Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); 0O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA_FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: *+ 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5§ NTU or + 10% (whichever is greater)
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .

NAME: NAS JAX EK TAP | LOCATION Jacksoanville, FL

WELL NO:  EKMW-12 l SAMPLE ID:  EKMW-12 lTDATE: ||I|-| Izon b
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

OR BAILER:

DIAMETER (inches): DIAMETER (inches): /4 | DEPTH: 19 feetto 23 feet | TO WATER (feet): 4.82

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL CAPACITY
{only fill out if applicable)

feet — _— feet) X - gallons/foot = — gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= — gallons +( §.002w gallons/foat X 24 feety + 0122 gallons = © R\ gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME __
DEPTH IN WELL (feet): 2, DEPTH IN WELL (feet): INITIATED AT: \&\o | ENDEDAT: 15719 PURGED (gallons): ©'25
CUMUL. DEPTH n COND: DI(?)%\?GL\E/ED
= VOLUME VOLUME PURGE TO (st;;dard TEMP. | (circle units) | mits) | TURBIDITY COLOR ORP
PUR”GED PURGED RATE WATER units) (°C) u% . - (NTUs) (describe) (mV)
allons, -
(gallons) (gallons) (gpm) (feet) of uSic % saturation
-MpGB o025 6.25 o.p25 | N0 | 579 (74,10 | 3023 o. 39 13. 4 beae | -4s.}
WELL CAPACITY (Gallons Per Foot). 0.75" = 0.02; *=0.04; 1.25” = 0.06; 2" = 0.16; 3" =0.37; 4" = 0.65; 57 =1.02; 6" =1.47, 12” = 5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" = 0.0006; 3/16" = 0.0014, 1/4" = 0.0026, 5/16" = 0.004; 3/8" = 0.006; 112" = 0.010; 5/8" =0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SA‘I\ﬁLED BY (PRINT) / AFFILAATION. SAMPLING _ SAMPLING s 20
5' Saenvaetr /(. zosraree "y e INITIATED AT: J & 23 | ENDED AT: A

PUMP ORTUBING 7 TUBING & _ FIELD-FILTERED: Y (N3 FILTER SIZE: = pm

DEPTH IN WELL (feet): z MATERIAL CODE: Y &> Filtration Equipment Type:

FIELD DECONTAMINATION: PUMP Y (D TUBING Y (N (hplacad) DUPLICATE: Y &

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
SAMPLE # MATERAL | o ume | PRESERVATIVE TOTAL VOL FINAL | ANALYSIS ATD/OR EQUIFVENT | [FLOWRATE ;
IDCODE | CONTAINERS CODE USED ADDED IN FIELD (mL) pH (mL per minute
EKMW-12 1 CHEMETS 25 mL NA - sS4 $208 (Persulfate) APP Lo
EKMW-12 3 AG 40 mL H2504 —_ L2 TOC APP
EKMW-12 1 PE 250 mL NONE = s 5042 APP
EKMW-12 1 PE 250 mL. HNO3 - L2 Sulfur, Total APP V

L]
EKMW-12 1 PE 250 mL HNO3 - Lt Fe, Mn APP
REMARKS:  wel histarically purges dry. Purge one equipment volume prior to sampling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes.
MATERIAL CODES: AG = Amber Glass: CG = Clear Glass; PE = Palyethylene; PP = Polypropylene; S = Silicone; T=Teflon; 0O = Other (Specify)

SAMPLING EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump;
SM = Straw Method (Tuking Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .

NAME: NAS JAX EK TAP y LOCATION: Jacksonville, FL

WELL NO: EKMW-138 SAMPLE ID:  EKMW-13B I DATE: 1|14 jzos
PURGING DATA

WELL TUBING Y, WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE op

DIAMETER (inches): G DIAMETER (inches): 4 | DEPTH: 19 feetto 23 feet | TO WATER (feet): 4'35, OR BAILER: \

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

{only fill cut if applicable)

= ( =3 feet — — feet) X ) gallons/foot = - gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
{only fill cut if applicable)

= = gallons + { .0 2¢e gallonsffoot X 7 4 feet)+ 0.3 gallons = O. A gallons
INITIAL PUMP QR TUBING 'y FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): 1 DEPTH IN WELL (feet): 29 INITIATED AT: (543 | ENDED AT: PURGED (gallons):
CUMUL. DEPTH H COND. DIOS)?s(IE—\E/SD
e VOLUME | VOLUME PURGE To (sta‘;dard TEMP. | (circleunits) | 27 7SER | TURBIDITY | COLOR ORP
PU?GED PURGED RATE WATER ite) ©C) umhosfom | (G s ) (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) s % saluration
1553 0.1 oty O.0o25 | .48y s5.m, |[¢-z4 244 ©. 3% 745 aEre. -47.4
WELL CAPACITY (Gallons Per Foot). 0.75" =0.02; 1”=0.04;, 1.25"=006, 2°=0.16, 3"=037, 4"=065 5 =102, 6"'=147, 12"=5088

TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" =0.0006;  3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0,004, 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILZATION; SAMPLER(] SIGHEIAREL]. YT T
J;B/W'M“-f" Giesroree INITIATED AT: ' S S8 | enpep AT @15

PUMP OR TUBING s TUBING PE = FIELD-FILTERED: Y Qv FILTER SIZE: _ —._um
DEPTH IN WELL (feet): = MATERIAL CODE: 4 Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y 2 . TUBING Y CH[ipetvced) DUPLICATE @ N

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP

ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL i
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (ml per minute)
EKMW-138 1 CHEMETS 25mlL NA - - 5208 (Persuilfate) APP PR e o)
EKMW-13B 3 ce 40mL Hel - LT VOCs APP
EKMW-138 3 AG 40mL H2504 - 57 TOC APP
EKMW-138 1 PE 250 ml NONE - S0 SO4> APP \
EKMW-138 3 PE 250 mL HNO3 - 2 Na*; Fe, Mn; Sulfur APP \j/
| — 00 AONE = OS5 PP
REMARKS: el histarically purges dry, Purge one equipment volume prior to sampling —p =
g : - TALE tce
Sodium persulfate tested in field with CHEMETS colorimetric tubes. D V) P ol T 2 =

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Palyethylene; PP = Polypropylene, S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-180, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: * 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turhidity: all readings < 20 NTU; optionally + 5§ NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




. Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ]
NAME: NAS JAX EK TAP LOCATION Jacksonville, FL
WELL NO: EKMW-14 SAMPLE ID: EKMW-14 | DATE: "/‘q {20 19
)
PURGING DATA
WELL B TUBING { WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE >
DIAMETER (inches); DIAMETER (inches): /% | DEPTH: 15 feetto 23 feet | TO WATER (feet). 4-25" OR BAILER: 1
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)
= ( — feet — — feet) X — gallans/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= —  gallons+(0-c02¢ galonsffootX 24 feety+ 0432~ gallons = ©.'Y  gaillons
INITIAL PUMP OR TUBING \ FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): Z0 INITIATED AT: V020 | ENDEDAT: VG 30 | PURGED (galions): ©.2§"
cuMUL DEPTH H conp. | OO
TIVME VOLUME VOLUME PURGE TO (sta;;da d TEMP, (circle units) its TURBIDITY COLOR ORP
PU?GED PURGED RATE WATER umts)r (°c) umhos/cm e ) (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) o ISTEND b
16 30 0-15 025 v.025 | 1L 5.493 | 25012 34 0.57 4.0 FOaGY 581
Fsee
égﬂﬂzg
WELL CAPACITY (Gallons Per Foot): 0.75" =0.02; 1" =0.04; 1.25” = 0.06; 2" =0.16; 3" =037, 4” = 0.65; "=1.02; 6" =1.47; 12" =5.88

TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006;  3/16" =0.0014:  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.0086; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

AMPLING DATA

SAMPLED B PRINT) / AFFILIATION: SAMPLER(§ _ SAMPLING ' SAMPLING e
ARNHAQ’\' Lrsosym e o/ INITIATED AT: | @S~ | ENDED AT:

PUMP OR TUBING 2 TUBING D FIELD-FILTERED: ¥ @ > FILTER SIZE: _ ~ um

DEPTH IN WELL (feet): ! MATERIAL CODE: I’£,5 Filtration Equipment Type:

FIELD DECONTAMINATION: PUMP Y [054 TUBING Y @Ueplaced) DUPLICATE Y (N“ )

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
SAMPLE # MATERAL | o ue | PRESERVATIVE TOTAL VOL FINAL | ANALYSIS ANDIOR | EQUEMENT | FLOWRATE
IDCODE | CONTAINERS | CODE USED ADDED IN FIELD (mL) | pH (mL per minute)
EKMW-14 1 CHEMETS 25mL NA = 5208 (Persulfate) APP Lo
EKMW-14 3 AG 40mL H2504 - LT TOC APP
EKMW-14 1 PE 250 mL NONE - S042 APP
EKMW-14 1 PE 250 mL HNO3 — L0l Sulfur, Total APP N
EKMW-14 1 PE 250 mL HNO3 — L Fe, Mn APP
REMARKS: el histarically purges dry. Purge one equipment volume prior to sampling. Y COMTAIRS 2ZAIE 4’ W HETE

Sodium persulfate tested in field with CHEMETS colorimetric tubes. SVSPENDED SOuLT o5
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8§ = Silicone; T = Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump:
RFPP = Reverse Flaow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE )

NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL

WELL NO:  EKMW-11 [ SAMPLE ID:  EKMW-11 ‘ DATE: i }03/7,91'-\
PURGING DATA

WELL > TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE >

DIAMETER (inches): DIAMETER (inches): ‘/a DEPTH: 19 feetta 23 feet | TO WATER (feet)) %3o OR BAILER: P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

(only fill out if applicable)
= ( —_ feet — — feet) X — gallons/foot = — gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= 0 galons+(p.on2y, 9allonsfootX 20 fee) + g, (32 gallons = 0.2 Jgallons
INITIAL PUMP OR TUBING FINAL PUMP QR TUBING PURGING PURGING _ TOTAL VOLUNE oy
DEPTH IN WELL (feet): A DEPTH IN WELL (feet): = INITIATED AT 11O ENDED AT: V18 PURGED (gallons): >
CUMUL. DEPTH H COND. Dgf\?é\ElﬁD
— VOLUME VOLUME PURGE TO (sta‘:]dard TEMP, | (circle units) (cigle units) | TURBIDITY | COLOR ORP
F’UﬁGED PURGED RATE WATER Unite) (°C) pmhas/em or (NTUs) (describe) (mV)
al =1,
(gallons) (gallons) (gpm) (feet) or 1 Sict % saluration
s Il 0.1$ 0.5 | 7.4 Z.gg 22.a0 Co2%n v &g 1.9 CLZA.cw/ 4.2
ORMIn E
=.s

WELL CAPACITY (Gallons Per Foat): 0.75" = 0.02; "=004, 1.268"=006 2"=016, 3I"=037, 4"=065 5°=102, 6"=1.47, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./FL). 1/8"=0.0008.  3/16" = 0.0014,  1/4" = 0.0026; 516" = 0,004, 3/8" = 0.006, 12" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Purnp; ESP = Electric Submersible Pump, PP = Peristaltic Pump, O = Other (Specily)
/ SAMBY

SAMPLED BY (PRINT) / AFFILJATION: SAMPLER(S) # AR SAMPLING SAMPLING
\T [ | INITIATED AT: 4126~ | ENDED AT:  *'3@
PUMP OR TUBING _ TUBINGY %/,7, | FIELD-FILTERED: Y (@ FILTER SIZE: __—pum
DEPTH IN WELL (feet): z! MATERIAL CODE: 1<, > Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP h @ TUBING Y NPreplaced) DUPLICATE: Y ®

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
Do | comtners | "toge | vorme | P | s | i | Mereon | “G0BE | it pr e
EKMW-11 1 CHEMETS 25mL NA b 3 25 5208 (Persulfate) APP ¢ e
EKMW-11 3 AG 40mL H2504 - [Py TOC APP
EKMW-11 1 PE 250 mL NONE - 335 S04% APP
EKMW-11 1 PE 250 mL HNO3 - L Sulfur, Tatal APP .
EKMW-11 1 PE 250 mL HNO3 = L2 Fe, Mn APP
REMARKS: el histarically purges dry. Purge one equipment volume prior to ling.

Sodium persulfate tested in field with CHEMETS colorimetric tube.:zt;p\ 0\7 Fla)

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; \?'P = Polypropylene; § = Silicone; T =Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Methaod (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revision Date: February 12, 2009



Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .

NAME: NAS JAX EK TAP ‘ LOGATION Jacksonville, FL

WELL NO: EKMW-12 [ SAMPLE ID:  EKMW-12 DATE \1[03/20\4
PURGING DATA

WELL 5 TUBING WELL SCREEN INTERVAL STATIC DEPTH 2 PURGE PUMP TYPE

DIAMETER (inches): DIAMETER (inches): l/‘—‘ DEPTH: 19 feetto 23 feet | TO WATER (feet): 4 3 OR BAILER: P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
{only fill out if applicable)

= ( —_— feet — — feet) X Ememeed gallans/foot = —— gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable)

= — gallons + (5 .wezce  gallons/foot X %o feet) + e—732. gallons = 0.2 |gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING L 600 TOTAL VOLUME
DEPTH IN WELL (feet): C DEPTH IN WELL (feet); "% INITIATED AT; \}S0 ENDED AT: {2° PURGED (galions): ©* S
CUMUL. DEPTH H COND; AN
TV VOLUME VOLUME PURGE TO (sta;:\dard TEMP. (circle units) (circle units) TURBIDITY COLOR ORP
PUfﬁGED PURGED RATE WATER units) (°c) umhos/cm . (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) {feet) or ASat ton
\100 0-S0 .50 0.0S §4¢C G- 2.9y 245" o4 34K Al ‘Lg,s-
‘J/SS

WELL CAPACITY (Gallons Per Faot): 0.75” =0.02; 1”=004; 1.25°=006; 2'=0.16, 3"=0.37, 4”"=065 65§"=1.02 6'=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006; 3/16" =0.0014, 1/4" =0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump, ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)
/ / SAMPLING DATA
SAMPLED (PRINTY/AFFILIATION: SAMPLER( 1G § SAMPLING i SAMPLING
L VIS A . INITIATED AT: [2°0S | ENDEDAT: 1241 S
PU / TUBING - — FIELD-FILTERED: Y Cp FILTER SIZE: _ — um
DEPTH IN WELL (feet): 2\ MATERIAL CODE: ! L’/)J Filtration Equipment Type!
FIELD DECONTAMINATION: PUMP Y (D TUBING Y (O (replaced) DUPLICATE: Y o)

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
SAMPLE # MATERAL | o ume | PRESERVATIVE TOTAL VOL FINAL | ANALYSS AND/OR EQLc”gg"EENT gt
IDCODE | CONTAINERS CODE USED ADDED IN FIELD (mL) pH (mL per minute)
EKMW-12 1 CHEMETS 25mL NA - o U S208 (Persulfate) APP oo
EKMW-12 3 AG 40 mL H2504 —_ LT TOC APP
EKMW-12 1 PE 250 mlL NONE = G-l S04% APP
EKMW-12 1 PE 250 mL HNO3 - ¢ T Sulfur, Total APP
EKMW-12 1 PE 250 mL HNO3J = 7 Fe. Mn APP
REMARKS: el histarically purges dry. Purge one equipment volume prior to sampling. _ \_—5 < —3

Sodium persulfate tested in field with CHEMETS colorimetric tubes. Pe
MATERIAL CODES: AG = Amber Glass;: CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
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Form FD 9000-24

DIAMETER (inches): 2

\
DIAMETER (inches): /4' DEPTH: 19 feetto 23 feet

TO WATER (feety NM

GROUNDWATER SAMPLING LOG
ELI:&E; NAS JAX EK TAP | f(legATl oy, Jacksonville, FL
WELLNO:  EKMW-138 I SAMPLE ID:  EKMW-13B ’ DATE: 12 [es/wn
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

OR BAILER:

WELL VOLUME PURGE:
(only fill out if applicable)

1 WELL VOLUME =

(TOTAL WELL DEPTH - STATIC DEPTH TO WATER)

X WELL CAPACITY

= — feet — sl feet) X gallonsffool = gallons
EQUIPMENT VOLUME PURGE: 1 EQUlPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) _
= ~ gallons +(g. 021 ¢, gallons/foot X z > feet) + ©O- /37/ gallons = Q. u gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): 2 DEPTH IN WELL (feet) 2\ INITIATED AT: 1334 ENDEDAT: +3 4% | PURGED (galions), o.So
CUMUL. DEPTH H ottt "0 e
e VOLUME VOLUME PURGE TO (stall)wdard TEMP. (circle units) @ units) TURBIDITY COLOR ORP
PUF|<|GED PURGED RATE WATER it °c) pmhosfem @ e (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) 3 or {S-fcm {sration
>4z 6-5¢ 0.5 0.0b | 100y | S8 |a2s.en | 23ac 0.9 T4 |z | -24.5
WELL CAPACITY (Gallons Per Faot): 0.75” = 0.02; 1" = 0.04; 1.25” = 0.06; 2” = 0.16; 3" =0.37: 4" = 0.65; 5" =1.02; 67 =147, 12” = 5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" = 0.0006; 316" = 0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump, PP = Peristaltic Pump; O = Other (Specify)

sWLINQp;\TA

SA LERBY (PRINT) / AHFILIATION: SAMPLER(S) 5 E(S). SAMPLING SAMPLING R
) AP T { 20 SAMTEC INITIATED AT: Y347 | ENDED AT: 73
| "PUMP OR TUBING ( TUBING _/ FIELD-FILTERED: Y (D FILTER SIZE: _~ um
DEPTH IN WELL (feet): MATERIAL CODE | Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y /N X TUBING Y &(remaced) DUPLIGATE: N
SAMPLE CONTAINER SPECIFICATION e SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL .
IDCODE | CONTAINERS | cope | VYOLUME USED ADDED IN FIELD (mi) | pH METHOD CODE (mL per minute)
EKMW-13B 4 CHEMETS 25mL NA - s.%2 S208 (Persulfate) APP [T
EKMW-13B 3 AG 40 mL H2504 - L1 TOC APP i
EKMW-138 1 PE 250 mL NONE _ < S04% APP
EKMW-13B 1 PE 250 mL HNO3 - [ Sulfur, Total APP
EKMW-138 1 PE 250 mL HNO3 - L2 Fe, Mn APP
REMARKS:  wye| histarically purges dry. Purge one equipment volume prior to sampling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes R P
- DUP-01  collected
MATERIAL CODES: AG = Amber Glass, CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T =Teflon, O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaitic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turhidity: all readings < 20 NTU; aptionally + 5 NTU or + 10% (whichever is greater)
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ’
NAME: NAS JAX EK TAP l LOCATION: Jacksanville, FL
WELL NO: EKMW-14 SAMPLE ID:  EKMW-14 | DATE: o ,Oslz S
PURGING DATA

WELL TUBING Yy WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches). E: DIAMETER (inches): +~ DEPTH: 19 feetto 23 feet | TO WATER (feet): NM OR BAILER: e
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
{only fill out if applicable)

= ( -— feet — — feet) X — gallons/foot = — gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= ~ gallons +( o.vertergallonsfoot X 26 feet) + —@. /32 gallons = 0 ,2/, gallons
INITIAL PUMP OR TUBING ~ + | FINALPUMP OR TUBIN@/ PURGING PURGING ) TOTAL VOLUME /.0
DEPTH IN WELL (feet): DEPTH IN WELL (feet): /ﬁS INITIATED AT: V4 'Z | ENDED AT 14 39 | purceD (gallons): /-
CUMUL DEPTH p COND. D'gf%gﬁn
TIME VOLUME VOLUME PURGE TO (staida d TEMP. (circle units) circle units TURBIDITY COLOR ORP
PURGED PURGED RATE WATER uni!s)r (°C) pmhos/cm - ) (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or @ e ation
14 2m o.s0 oo 0.0 | NM G0y [24.22 | 32,2 6.2 4 oo | Feey | s
1434 v.S0| [ o0 0-04 | \L6f | 41 | 22.52| 2570 0. Lo 4.6 cer | =77

WELL CAPACITY (Gallons Per Foot): 0.75" =0.02; 1”=0.04, 1.25"=006;, 2”"=0.16, 3”"=037, 4"=065 5'=102. 6"=147. 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" = 0.0006;  3/16" =0.0014,  1/4" = 0.0026; 5/16" = 0.004, 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump, ESP = Electric Submersible Pump, PP = Peristaltic Pump; O = Other (Specify)

= ABA DAT Ay
SAMPLEID BY (PRINT) /P2FILIATION: SAMPLER(S/SIGN ; ERCENG .
¢ MWJMﬂA_W INITIATED AT: 1$:4S | EnpepAT: (4SS
— - |
A Do” 15 | ces  [Baioer ) ©  Amam—p
FIELD DECONTAMINATION: PUMP Y (N TUBING Y X (replaced) DUPLICATE. Y <«

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATICN INTENDED SAMPLING | SAMPLE PUMP
SAMPLE # MATERAL | 0 me | PRESERVATIVE TOTAL VOL FINAL ANALJE'TS;{'S';D’OR EQ%‘SB’ENT (n':t?)‘é‘r’ mzfe)
IDCODE | CONTAINERS |  CODE USED ADDED IN FIELD (mL) pH
EKMW-14 1 CHEMETS 25mlL NA — (.42 | 5208 (Persulfate) APP L
EKMW-14 3 AG 40mL H2504 - L7 TOC APP
EKMW-14 1 PE 250 mL NONE - b. 42 S04 APP
EKMW-14 1 PE 250 mL HNO3 ~ «z Sulfur, Total APP |
EKMW-14 1 PE 250 mL HNO3 - Le Fe, Mn APP Al
REMARKS:  yyelj histarically purges dry. Purge one equipment volume prior to sampling OO = o~ o

Sodium persulfate tested in field with CHEMETS colorimetric tubes, — 3 R B
P 0.7 ppwa- High hobidehy; cosse b bo (9.5 ¢

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass: PE = Palyethylene; PP = Polypropylene;u S = Silicone; l‘(T'= Tefion, ©O= C)‘L'her (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaitic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO: EKMW-11 SAMPLE ID: EKMW-11 DATE: 2/ { 2019
PURGING DATA

WELL 2 TUBING i WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): DIAMETER (inches): /*{ DEPTH: 18 feetto 23 feet | TO WATER (feet): ‘-{ .Sk OR BAILER: ? P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

(only fill out if applicable) _
= ( feet — feet) X — gallons/foot = gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= (O gallons+(0.0024 gallons/foot X 20 feety+ 0. (32 gallons = 0. 2| gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING _ PURGING "oy TOTAL VOLUME
DEPTH IN WELL (feet): 2\ DEPTH IN WELL (feet): 21 INTIATEDAT:  [{: V| | ENDEDAT: {1 PURGED (gallons): O~ 25
CUMUL. DEPTH " COND. Dgf%‘E’ED
TIME VOLUME VOLUME PURGE T0 (Staf] dard | TEMP. (circle units) ircle units) TURBIDITY COLOR ORP
PUI:GED PURGED RATE WATER units) (°c) pmhos/cm E&L& or (NTUs) (describe) (mV)
allons =
(g ) (gallons) (gpm) (feet) el % saturation
/104 .25 0.2S5 0.08 | 6.(S 3.00 [22.40 | $7873 /.40 G-00 deor | 45Y. S

WELL CAPACITY (Gallons Per Foot): 0.75”=0.02; 1" =0.04, 1.25"=0.06, 2"=016; 3”"=0.37, 4"=065 5"=1.02 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" = 0.0006; 3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.008; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S). SAMPLING _ SAMPLING
B Linckarol / Geosyatec 'f%/; Tt INTIATEDAT: /17 1O | ENDEDAT: //:2S

PUMP'OR TUBING \J ’ ! TUBIN 4 Y FIELD-FILTERED; N FILTER SIZE: @-4 5 um

DEPTH IN WELL (feet): Z‘ MATERYAL CODE: 6, S Filtration Equipmeni Type:  ia = {finae

FIELD DECONTAMINATION: PUMP Y A TUBING Y  X{igplaced) DUPLICATE: \ o)

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
%ot | commees | “eone | vorome | GV [ oo DR | e | MeTHoD | CO0C | ntprmi
EKMW-11 1 CHEMETS 25mL NA —_— — $208 (Persulfate) APP ~ 200
EKMW-11 3 AG 4omL H2504 — — TOC APP < /00
EKMW-11 1 PE 250 mL NONE — — 5042 APP ~ 3vo
EKMW-11 1 PE 250 mL HNO3 = - Sulfur, Total _ APP a 300
EKMW-11 4 2| e 250 ml HNO3 = e A + 300
e~ 3 6 Yo ml He( — — NOC< y ‘WEPP < 16O

REMARKS: \yell historically purges dry. Purge one equipment volume prior to sampling. S, 0 ® " (o [ L
Sodium persulfate tested in field with CHEMETS colorimetric tubes. ‘“3

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings <20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO: EKMW-12 SAMPLE ID:  EKMW-12 DATE: \Z / (0( Z«Ol‘{
PURGING DATA

WELL TUBING ! WELL SCREEN INTERVAL STATIC DEPTH —~ PURGE PUMP TYPE

DIAMETER (inches): 2 DIAMETER (inches): /‘{ DEPTH: 19 feetto 23 feet | TO WATER (feet): 5./0 OR BAILER: TP

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) .

= ( feet — — feet) X — gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable)

= p galons+(g. 002 galonsffootX 2, feet) + o, 182  gallons = o7 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING ] PURGING , TOTAL VOLUME
DEPTH IN WELL (feet) 2\ DEPTH IN WELL (feet): 2| iNmATED AT: 11339 | enpepat 1 42| PURGED (galions): 0 -25
CUMUL. DEPTH H conn. | Do
TIME VOLUME VOLUME PURGE TO (sta%dard TEMP. (circle units) (circle_units) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°c) umhos/c; D or (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or @;5 Seeaturation

42| 0.25 | 0.25 | 6.0® | (.S|| S 69 |22.22]| 2357 062 7.0 Azov | 36.3

WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1”=0.04; 1.25"=0.06; 2"=0.16, 3"=0.37, 4"=065 5"=1.02 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8"=0.0006; 36" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.008; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING <
- 11:So .12 0

Biee Zunckael / Gensynkec INITIATEDAT: [[* SO | ENDED AT:
PUMP OR TUBING ~ v TUBIN 4 [} FIELD-FILTERED: (YY) N FILTER SIZE: 0. &S um
DEPTH IN WELL (feet): 2\ MATERIAL CODE: PE,S Filtration Equipment Type: ;. - fine_
FIELD DECONTAMINATION: PUMP Y R TUBING Y  Mkeplaced) DUPLICATE: Y @

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP

ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE ¥ MATERIAL PRESERVATIVE TOTAL VOL FINAL f
IDCODE_| CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-12 1 CHEMETS 25 mL NA ny — S208 (Persulifate) APP ~ Fue
EKMW-12 3 AG 40 mL H2804 —_— — TOC APP < (oo
EKMW-12 1 PE 250 mL NONE g — 504> APP A 300
EKMW-12 1 PE 250 mL HNO3 — — Sulfur, Tot APP A 300
EKMW-12 1 PE 250 mL HNO3 — - Ao ted 3;' " JAPP ~ Jo0
U S22 4

fmiv-y2 3 G Yo L @w ucl — —_— VoCe APP < oo

REMARKS:  yygl| historically purges dry. Purge one equipment volume prior to sampling, $20p: 0 M3 =
Sodium persulfate tested in field with CHEMETS colorimetric tubes. e 12 (Ms/ng D\ it ‘

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA _FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE i
NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL
WELL NO: EKMW-13B SAMPLE ID: EKMW-13B DATE: /16 / 2019
PURGING DATA
WELL TUBING i WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): /'-{ DEPTH: 19 feetto 23 feet | TO WATER (feet): q’ b OR BAILER: PP
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) _
= ( e feet — - feet) X — gallons/foot = gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= 0 gallons + (6. 00 2.& gallons/foot X 30 fee)+ (9. (32  gallons = 0.2 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING . PURGING . 39 TOTAL VOLUME
DEPTH IN WELL (feet): 2 DEPTH IN WELL (feet): 21 INTIATED AT: /37 36| EnpepaT: /37 31| PURGED (gallons): O 25
CUMUL. DEPTH " COND. D'g)f%\E’ﬁD
TIME VOLUME VOLUME PURGE TO (sla%dard TEMP, (circle units) (circle units) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°c) umhos/cm @ . (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) oy

or p8TEn % saturation
13:39 | 0.25 | 0.25 v.08 S 63| S 7 | 23.45] 3olo 0.8 26.% ear | 38.0

WELL CAPACITY (Gallons Per Foot): 0.75” = 0.02; 1" = 0.04; 1.25” = 0.06; 27 = 0.16; 3"=0.37, 47"=0.65  57=1.02; 6" =1.47, 12” =5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006; 3/16" =0.0014. 1/4" = 0.0026; 516" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING ‘ SAMPLING

Buyce Lonckarel / Geosyntec ’8_,4_,/ wmatepar: /3°4S | ExpepaT  141S
PUMP OR TUBING " 21 ¥ TUBING ‘ ¥ FIELD-FILTERED: (¥ ,@’ @ FILTER SIZE: ©. 45 um
DEPTH IN WELL (feet): MATERIAL CODE: Pe . ¢ Filtration Equipment Type: T —/tae_
FIELD DECONTAMINATION: PUMP Y AR TUBING Y @placed) DUPLICATE:  Y) N

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP

B | cowners | "o | voue | PRIV [ o TR | g | memoo | oot | mpwrmini
EKMW-138 1 CHEMETS | 25mL NA — - §208 (Persulfate) APP ~ 300
EKMW-138 3 cG 40mL HCI — - VOCs APP < foo
EKMW-138 3 AG 40ml H2504 — — TOC APP < /0D
EKMW-138 1 PE 250 mL NONE - — 5047 APP ~ Rvo
EkMw-138 | &2 & 2 PE 250mL HNO3 — —- Mb@'ﬁ? 7 ~ Juo
EKVW-38| e [PSA0L RO yowe ynOd — —  |[(@D 308 sulbr  APP A 300

REMARKS: el historically purges dry. Purge one equipment volume prior to sampling. $20¢: 4.2 m3 I (o range colwr — less pra 44)
Sodium persulfate tested in field with CHEMETS colorimetric tubes.
DuP -0l fFreta  otuplicate collecseof .

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone? T=Teflon, O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L_ or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE i
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO: EKMW-14 SAMPLE ID: EKMW-14 DATE: i Z/ lf’)/Zo La
PURGING DATA
WELL 5 TUBING | WELL SCREEN INTERVAL STATIC DEPTH ) PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches): /“| DEPTH: 19 feetto 23 feet | TO WATER (feet): 3. 1S OR BAILER: PP
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)
= —— feet — . feet) X — gallons/foot = — gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

3 = O gallons + (0. 0p2.¢ gallons/foot X 30 feet) + (. (3 2. gallons = 0.2 gallons
INITIAL PUMP OR TUBING ,d;iyl’ FINAL PUMP OR TUBING PURGING 429 PURGING .3y TOTAL VOLUME
DEPTH IN WELL (feet): 19 DEPTH IN WELL (feet): 19 INITIATED AT: | ENDEDAT: 14* PURGED (gallons): O - ZS
CUMUL. DEPTH , COND. D'g)f%\E’ﬁD
TIVE VOLUME VOLUME PURGE TO (Sta‘; darg | TEMP. | (circle units) (crcle units) | TURBIDITY | COLOR ORP
PURGED PURGED RATE WATER units) (°C) umhos/cm or (NTUs) (describe) (mV)
(gallons) (gallons) (gom) (feet) or @7 g atian
14:34 | 0.2S 0.5 0.6S S.bil b.oq |22 .4\ 2067 .1 $.97 claoe | - ¥0.9

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1” = 0.04; 1.25" = 0,06; 2" = 0.16; 3'=037, 4" =065 5" =1.02; 6”7 =147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0,0006; 3/16" = 0.0014, 1/4" = 0.0026; 516" = 0.004; 3/8" = 0.008; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) /AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING ’L‘, . L{ o SAMPLING | (+ ] SS
By Zinckeavoal / Geowyrted W INITIATED AT: ENDED AT:
PUMP OR TUBING ) TUBING ( 1 FIELD-FILTEREQ: Y./ pgy" FILTER SIZE: €. ¥Sum
DEPTH IN WELL (feet): 14 MATERIAL CODE: / PE, S Filtration Equipment Typ& v —f.mne
FIELD DECONTAMINATION: PUMP Y 4D TUBING Y  Msblaced) DUPLICATE: Y @™
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE [ MATERIAL PRESERVATIVE TOTAL VOL FINAL /
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-14 1 CHEMETS 25mL NA et — 5208 (Persulfate) APP ~ 3O
EKMW-14 3 AG 40mL H2504 — — TOC APP < (o0
EKMW-14 1 PE 250 mL NONE _— — S04z APP a oo
EKMW-14 1 PE 250 mL HNO3 _ p— Sulfur, Total . o, APP ~ Qoo
L
EKMW-14 1 PE 250 mL HNO3 = T 1;0;?:_ SAPP ~ o0
v
cumw- 3 Co Yo ~L e - e nJOCs 40P cloo
REMARKS: istori ; i ;
WeII_ historically purges dry. I':’urge‘one equipment voll.!me prior to sampling. S‘L Og" o gy /L
Sodium persulfate tested in field with CHEMETS colorimetric tubes.
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE -
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO: EKMW-11 | SAMPLE ID: EKMW-11 DATE: “7 I }O
. PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYR
DIAMETER (inches): B DIAMETER (inches): ‘,L»t DEPTH: 19 feetto 23 feet | TO WATER (feet). NM OR BAILER: p

WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= feel - feet) X b galionsifool = s qallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable) y . \g
= D gallons + ( Ol Oo3 gaiions.‘{nulx %L} feet) + O A\ B3 gallons = O‘; allons
INITIAL PUMP OR TUBING , FINAL PUMP OR TUBING  ._ PURGING | purGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: ENDEDAT: { L} PURGED (gallons):
il
CUMUL. DEPTH H ' COND. Dgf%\EIED
IME VOLUME | voLUME PURGE TO standard | TEMP. | (circle units) el units) | TURBIDITY | COLOR ORP
PURGED | PURGED RATE WATER | ¢ units)’ (°c) pmho: ? o (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or g e

ML [ 0SS (D35 [ 000D N [, 3002 30 e3[4, 23 [ 1L \o [sloav[z2]

=

WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1”=004; 1.25"=0.06; " =016, 3"=037, 4"=065 5'=102, 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal/Ft.): 1/8" =0.0006;  3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 112" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLE?(§ IGNATURE(S). SAMPLING . SAMPLING
A i fion | et ,51._, RERESAr 10 | SEEBAT |
PUMP OR TUBING J TUBING FIELD-FILTERED: ¥y N FILTER SIZEQ:YS pm
DEPTH IN WELL (feety 2\ MATERIAL CODE: , Filtration EquipmentType:
ot
FIELD DECONTAMINATION: PUMP Y (RD TUBING @") N-(replaced) DUPLICATE: \4 (D)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE

SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL i
IDCODE | CONTAINERs | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (ml per minute)
EKMW-11 1 CHEMETS | 25mL NA 5,20) | 5208 (Persulfate) APP ALOD
EKMW-11 3 AG 40mL H2S04 20 TOC APP !
EKMW-11 1 PE 250 mL NONE 5,93, S04% APP
EKMW-11 1 PE 250 mL HNO3 i s Suifur, Total APP
EKMW-11 o PE 250 mL HNO3 2D .Fe, Mn APP Y

: - - - foralt N

Euwh 5 [ 02 [ Yomd  HCI Lo TP Laep | W
REMARKS: g hlstoncally purges dry. Purge one equipment volume prior to sampling. 2.0 SECW
Sodium persulfate tested in field with CHEMETS colorimetric tubes. «
P 7 N~ LWl Sa0%

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; ~ SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: +5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ’
NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL
WELL NO: EKMW-12 SAMPLE ID: EKMW-12 DATE: 11‘7[2&_)
! |
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

2

DIAMETER (inches): DIAMETER (inches): \]L\ DEPTH: 19 feetto 23 feet | TOWATER (leety A3AA | orRBALER: OO

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

={ = feet — = feet) X — gallons/foot = ingd gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable) . sl i . o
= D gallons + ( ()l W?‘ﬁlons/feotx % feet) + Os \6>_ gallons = O Mgallons

INITIAL PUMP OR TUBING .| FINALPUMP OR TUBING PURGING i PURGING TOTALVOLUME
DEPTH IN WELL (feet): A\ | pEPTHINWELL (et D | INITIATED AT: JYLf\) | ENDED AT: | 4= | PURGED (gallonsy O 2>
CUMUL. DEPTH H conp. | PISSOLVED
e | VOLUME | volumE | PURGE T0 stobiag | TEMP. | (cicleunits) | DREEEL | TURBIDITY | COLOR ORP
PURGED | PURGED RATE | waTer | ¢ e ©c) umhos/em @ b (NTUs) | (describe) mv)
oo | Godow | oom | "t B | LB,

=0l 0025 [0S [6a3B MM EZ0[ 2424 2308 [0.X5 [%an [Clewr] (3,

WELL CAPACITY (Gallons Per Foot): 0. 75" = 0.02; »=0.04, 1.25"=0.06;, 2"=0.16 »=037; 4"=065 5§°=102; €”"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" =0.0006; 3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0 = Other (Specify)

SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMBLING
B : BT T e St o
. INTIATED AT: ]SS, | ENDED AT: \bl @)
TUBING — FIELDFILTERED( Y N FILTER SIZE: Q. L'5pm
DEPTH IN WELL (feet): MATERIAL CODE: pi:f) Filtration Equipment Type:
— ¥
FIELD DECONTAMINATION: ~ PUMP Y (W) TUBING (Y) N (replaced) DUPLICATE: v (N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE 7 MATERIAL PRESERVATIVE TOTAL VOL FINAL :
iDCODE | contamers | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-12 1 CHEMETS | 25mL NA 520 | 5208 (Persuliate) APP MOU
EKMW-12 3 AG 4omL H2504 <D TOC APP
EKMW-12 1 PE 250 mL NONE 52y S04 APP
EKMW-12 1 PE 250 mL HNO3 [ Sulfur, Total APP
EKMW-12 > PE 250 mL HNO3 1 Fe, Mn(FZ20 LA AP
Plwil 9 (e | upwe| HeY N L] T b X
REMARKS: el historically purges dry. Purge one equipment volume prior to sampling. ~ AbD
Sodium persulfate tested in field with CHEMETS colorimetric tubes. =% a_ 0,‘1 WIL, E
)
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump;  SM = Straw Method (Tubing Gravity Drain), O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: +5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

NAME: NAS JAX EK TAP LOGATION: Jacksonville, FL

WELL NO: EKMW-13B SAMPLE ID: EKMW-13B DATE: A lgfao
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPI%.'

DIAMETER (inches): 2 DIAMETER (inches): \IH DEPTH: 19 feetto 23 feet | TO WATER (feet): [\)M OR BAILER: Y P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

(oniy fill out if appiicable) Qe — I
= { - fEEt feet) X gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) Ao 4. IR e\
= (7 gallons +( () I Gallons/foat X Zo feety+ VB2~ galions = © gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING . PURGING ,' R TOTAL VOLUME o
DEPTH IN WELL (feety ) DEPTH IN WELL (feet) ! INTIATED AT: VS 0 ENDED AT: (8> | PURGED (galionsy ¢ D
CUMUL. DEPTH y COND DL)S)?%‘E’ED
TIME VOLUME VOLUME PURGE TO Sta?ldal’d TEMP, (circle units) (cir nits TURBIDITY COLOR ORP
PUFIQIGED PURGED RATE | WATER | (5t ) ©c) pmhosfem yoe) (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) g(pSf n % Slralion

022 10:2% (OWD INIA UAY [P 2573 [5,90 [ 517 [((Wedlizso

WELL CAPACITY (Gallons Per Foot). 0.76" =0 02, 1"=004; 1.28"=008 2" = 0.16; 3"=037, 4"=065 65 =102 8'-14 7, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal/Ft). 1/8"=0.0006;, 316" = 0.0014, 1/4"=0.0026. 516" = 0.004; 3/8" = 0.0086; 172" = 0.010, §/8" = 0.018

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S)

SAMPLING  ,, . SAMPLING
: kec /}42,,—————'“—‘ INITIATED AT: (B | EnpED AT- \2—,5(_)
PUMP GR TUBING . TUBING v — FIELD-FILTERED: () N FILTER SIZE:(QrS pm
DEPTH IN WELL (feat): \ MATERIAL CODE: . 9 Filtration Equipment Type.
L — . L) r
FIELD DECONTAMINATION:  PUMP v TUBING Y (Wideplaced) pupLicate: [ v ) N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED 1 SAMPLING SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL f
IDCODE | contamers | cope | VOLUME USED ADDED INFIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-138 1 CHEMETS 25 mL NA LU §208 (Persulfate) APP LSt
[
EKMW-138 3 cG a0mL Hel £ VOCs APP
EKMW-13B 3 AG 40 mL H2504 in TOC APP
EXMW-13B 1 PE 250 mL NONE | A.=94 804 APP
EKMW-138 3 PE 250 mL HNG3 Z 2 [TotaliDissolved Fe, Mn APP
REMARKS: gy historically purges dry. Purge one equipment volume prior to sampling AP Y L\ Co\\eetgaA
Sodiu ulfate tested in field with CHEMETS colorimetric bes. i ™, < -~ el
odium persulfate fested in field w i "\>>NOD°""'L3'>’{L ?;,u% ‘{"bf &k (1.(00\(@ L
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T= Teflon, O = Other (Specify) S
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-1 60, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212 sECTION 3)

PH: + 0.2 units Temperature: +0.2°C Specific Conductance: +5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revision Date: February 12, 2009
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL.
WELLNO: EKMW-14 SAMPLE ID:  EKMW-14 DATE: : )
VSl
PURGING DATA
WELL TUBING ) WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYP)
DIAMETER (inches) 2 DIAMETER (inches): 1] L | DEPTH: 19 feetto 23 feet | TOWATER (feety NJM | ORBAILER: 50
WELL VOLUME PURGE: 1WELL VOLUME - (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X _WELL CAPACITY
(only fill out if applicable) - - —
- feet - feat) X gallansifoot = gallons

- =
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TURING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME \
{only fill out if applicable) o iy . " e
= O gallons + ( O IUD gallonsifoot X 5 O feet) + O Ak-re gailons = O gallons

INITIAL PUMP OR TUBING : FINAL PUMP OR TUBING _ PURGING _ PURGING TOTAL VOLUME
DEPTH IN WELL (feet): a, \ DEPTH IN WELL (feet): ) ) INITIATED AT: \"—}-\ > | ENDED AT: {48=5( ) | PURGED (gallons): {0} 523
cumuL DEPTH ) conp. | DISSOLVED
— VOLUME | VOLUME PURGE To sta‘; dard | TEMP. | (circleunits) SRS | TURBIDITY [ COLOR ORP
PURGED | PURGED RATE | waTER | ¢ <t ©c) wmhosiem | ¢ &” ) (NTUs) (describe) mv)
(galions) | (gallons) {gpm) (feet) units) o (Siemy o

%salurajron _ = I'Q 1
5 9 [onde

1Z230[0:25 | 0,35 [0 NA | ea2l3zd 37793 AT ot -2z ()

WELL CAPACITY (Gallons Per Fool): 0.76"=0.02; 1"=0.04, 1.26"=006, 2"=0.16, 3°=037. 4'= 065 6"=102, 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal/Ft.). 1/8" = 0.0006: 316" =0.0014; 1/4" = 0.0026; 516" =0.004;  3/8" = (.008; 1/2"=0.010,  §/8" =0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump, ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specily)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S). LI SATLIG

By Aan lBe R ankor ;l A INITIATED AT: §20=55 | ENDEDAT: (| { ()
PUMP OR TUBING L TUBING™ N— FIELD-FILTERED: (¥) N FILTER SIZEC):{'S pm
DEPTH IN WELL (feet): ,—), \ MATERIAL CODE: O\' g I Filtration EqutpmenL'F)pe.
FIELD DECONTAMINATION: PUMP v (N  TUBING Y @Uep:aeed) DUPLICATE: Y ﬂj

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED sAMPAING | SAMPLE PuMP

%Aggég Go e M?:TOE[I)?L VOLUME PRESLIJESRIQ/[;\ = ADDET[? mlﬁl\é% (ml) F'E: : ANAL'\I'?ITSH?’ED/OR EQLCJJHSBAEENT (T:'EOPZY ::ﬁ‘zlEe)
EKMW-14 1 CHEMETS 25mL NA \>>y )| S208 (Persulfate) APP — I
EKMW-14 3 AG domL H2504 <D TOC APP
EKMW-14 1 PE 250 mL NONE ey S04% APP
EKMW-14 1 PE 250 mL HNO3 LD Sulfur, Total | y APP \
EKMW-14 3 PE 250 mL HNO3 1~ Fe, Mn (¥7 5@’ hep <

REMARKS: g historically purges dry. Purge one equipment volume prior to sampling. i "
Sodium persulfate tested in field with CHEMETS colorimetric tubes. 3.0 oM \/\/%' L (3 AD%

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

PH: + 0.2 units Temperature: + 0.2°C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SHiE SITE ;

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO:  EKMW-11 SAMPLE ID:  EKMW-11 DATE. | [ 26 (2020
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): 2 DIAMETER (inches): '/4f | DEPTH: 19 feetto 23 feet | TOWATER (feety 4. B2 | ORBAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= feet - e feet) X = gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X' TUBING LENGTH) + FLOW CELL VOLUME 0.3
(only fill out if applicable)
= O gallons+(p. 0072A, gallons/foot X 30 fee)+ O-132  gallons =p,2 | gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING . 3 PURGING 12: l& TOTAL VOLUME 0.25
DEPTH IN WELL (feet): 2\ DEPTH IN WELL (feet): 2| INITIATED AT: /3 1 ENDED AT: PURGED (gallons): Y- ¢
CuMUL. DEPTH 5 cono. | PERRCRD
TIME VOLUME VOLUME PURGE TO (staeldard TEMP. (circle units) (circle units) TURBIDITY COLOR ORP
?Ua':gi? PURGED RATE WATER units) (°C) umhos/cm o (NTUs) (describe) (mV)
(] (gallons) (gpm) (feet) ﬁf@ Uration

13:16 | 0.25 025 |0.08 |6.22 |2.98 | 23.33| sos/ 0.9S 9.8S | cwor | H42.4

WELL CAPACITY (Gallons Per Foot): 0.75" =0.02, 1"=0.04;, 1.25"=0.06; 2"=0.16, "=037, 4'=0.65 5'=1.02 "=1.47, 12"=5.88
TUBING INSIDE DIA. CAPACITY (Gal /Ft.): 1/8" =0.0006; 3/16" = 0.0014;  1/4" = 0.0025; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING ‘ SAMPLING ‘
'Bqu, ztmoVﬁm—Q /éww/vﬂo W INITIATED AT: [3:2S | ENDEDAT: /3 40
PUMP OR TUBING TUBING / Y. FIELD-FILTERED, Y./ N FILTER SIZED-4'< pm
DEPTH IN WELL (feet): 2\ MATERIA CODE: 4 re, 'S Filtration Equipment Type:  jn -/« as_

FIELD DECONTAMINATION: PUMP Y TUBING Y  MTeplaced) DUPLICATE: Y ™

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL ‘
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (ml per minute)
EKMW-11 1 CHEMETS 25mlL NA — — $208 (Persuifate) APP ~ 300
EKMW-11 3 AG 40 mL H2504 = —_ TOC APP « /o0
EKMW-11 1 PE 250 mL NONE — — 504> APP ~ 30D
EKMW-11 1 PE 250 mL HNO3 — — Sulfur, Total APP A 300
wk 4
EKMW-11 | 2o @ = 250 mL HNO3 — — Fe.Mn (TS s el )PP A 30D
Semml-th 3 cG qo wl Hel — — vVocCg APP < /00
REMARKS: e historically purges dry. Purge one equipment volume prior to sampling. $20¢ " ys /L
Sodium persulfate tested in field with CHEMETS colorimetric tubes. “8
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer,; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revision Date: February 12, 2009



Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .

NAME: NAS JAX EK TAP LOGATION: Jacksonville, FL

WELL NO: EKMW-12 SAMPLE ID:  EKMW-12 DATE: | [ 26)(202.0
PURGING DATA

WELL ) TUBING | WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): DIAMETER (inches): / 4 | DEPTH: 19 feetto 23 feet | TOWATER (feet) @ .S 3| ORBAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL CAPACITY
{only fill out if applicable)

= ( feet — =_— feet) X — gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 0.3
(only fili out if applicable)
= O gallons+( 0.002A,gallonsifoot X 3 0 feet) + 6.1 22  gallons =6, 2{ gallons
INITIAL PUMP OR TUBING ) | FINAL PUMP OR TUBING PURGING . £ 5 | PURGING ) TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): 2| INITIATED AT: /$° ENDEDAT: /3:S®| PURGED (gallons): 0 25
CUMUL. DEPTH B COND. Dg'f%‘E’ED
TIME VOLUME VOLUME PURGE TO (Sta% darg | TEMP. (circle units) (circle units) TURBIDITY COLOR ORP
PUIEGED PURGED RATE WATER units) (°C) pmhos/cm o (NTUs) (describe) (mV)
on: o
(gallons) (gallons) (gpm) (feet) [els L‘f’ﬁa % Saturation
13'5% | 0.2S 0.5 0-08 | 7.97 [ Y.32 [24.05]| 298¢ /.03 8S.S |"82eu] /82,
U
WELL CAPACITY (Gallons Per Foot): 0.75” = 0.02; 17 = 0.04; 1.25” = 0.08; 2” = 0.16; 3" =0.37; 4” = 0.65; ” =1.02; 6” =1.47, 12" =5.88

TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006; 3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other {Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SATIETING 1408 SAMPLNG /) 2o
Buyyw Zincigral /[ Geosyattc _%4,/ INITIATED AT: 0S| ENDED AT:

PUMP ORTUBING - ’ TUBING / 4 0 FIELD-FILTERED: (¥ N FILTER SIZE: Q. ¢S pm

DEPTH IN WELL (feet): 2\ MATERIAL CODE: PE.S Filtration Equipment Type:  in - . ax_

FIELD DECONTAMINATION: PUMP Y D TUBING Y @ad} DUPLICATE: (YD N

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE

SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL i

IDCODE_| CONTAINERS | cope | VOLUME USED ADDED INFIELD (mL) | pH METHOD CODE (mL per minute)

EKMW-12 1 CHEMETS 25mL NA —_ —_— 5208 (Persulfate) APP ~ 300

EKMW-12 3 AG 40mL H2504 —_ — ToC APP < /o6

EKMW-12 1 PE 250 mL NONE — — 8047 APP ~ 300

EKMW-12 1 PE 250 mL HNO3 = “ Sulfur, Total | | \APP A Jvu

A VO

EKMW-12 | 2.1 @ PE 250 mL HNO3 —_ — Fe, Mn (o,-gg.r APP A Vo
cuaw-L 3 3 Yo L Hel — — VDCs APP < (00

REMARKS:  well historically purges dry. Purge one equipment volume prior to sampling. EkMW-12 (M /M.SD) collected G- VOCS,

Sodium persulfate tested in field with CHEMETS colorimetric tubes.
p S20g: 2.0 mall (ovege-pinte i cslo)

MATERIAL CODES: AG = Amber Glass, CG = Clear Glass; PE = Polyethylene; PP = Polypr;pylene; S = Silicone; T= Teﬂoulf'l; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009



Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE :

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO: EKMW-13B SAMPLE ID: EKMW-13B DATE: t{2? { 2020
PURGING DATA

WELL TUBING | WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): 2 DIAMETER (inches): /“l DEPTH: 19 feetto 23 feet | TO WATER (feet): 6 . S77 OR BAILER: %

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= ( — feet— feet) X — gallons/foot = - gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X  TUBING LENGTH) + FLOW CELL VOLUME 0.63
(only fill out if applicable)
. = 0 gallons+ (0. 002, gallonsifootX 30 feety+ 0. (32 gallons = () ;(gallons
INITIAL PUMP OR TUBING 8 FINAL PUMP OR TUBING PURGING _ PURGING TOTAL VOLUME
DEPTH IN WELL (feet): ;/0( 2{ | DEPTH IN WELL (feet): 21 inmaTeD AT: 1434 | EnbepaT: /437 | PURGED (galions): O 25
CUMUL. DEPTH = COND. Dﬁ‘ﬁ%‘éﬁb
TIVE VOLUME VOLUME PURGE TO (sta‘; darg | TEMP. | (crcleunits) | C0 units) | TURBIDITY | COLOR ORP
PUfﬁGED PURGED RATE WATER units) (°C) umhos/cm L or (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or ST o Saturation
. Y=
i4:37 | 0.25 0.25 0.08 | %. 14 #4.09 [23.L2 | 2932 /.0l 24.¢ "o Tlew 2351
d

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1" = 0.04, 1.25” = 0.06; 2" =0.16; 3"=037, 4"=065 5'=1.02 6” = 1.47, 12" =588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" =0.0006; 3/16" =0.0014;  1/4" = 0,0026; 516" = 0.004; 3/8" = 0.0086; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAVEENG ‘ FOTE )
Bafor Zinekgrol [/ Geosyafec -ﬁW’W INTATED AT: /4 4S | ENpEDAT: /S/S
PUMP OR TUBING TUBIN J | FIELD-FILTERED: N FILTER SIZE: 0.4 S um
DEPTH IN WELL (feet): 2\ MATERIAL CODE: PE, S Filiration Equipment Type: in - [ 1A
FIELD DECONTAMINATION: PUMP Y D TUBING Y (N {igplaced) DUPLICATE: ﬂ) N

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
I?JA('\)ASSE conramees || cone - | VoLume || PRESSENITVE | pEDINEELS (mL) F',?f«\ T Mo " | "edoe (;I':?’\g m‘r‘fe)
EKMW-13B 1 CHEMETS | 25mL NA —_ —_ $208 (Persuifate) APP ~ 300
EKMW-138 3 AG 40 mL H2504 — - TOC APP < /00
EKMW-138 1 PE 250 mL NONE — - S04> APP ~ 3o
EKMW-13B 1 PE 250 mL HNO3 - — Sulfur, Total |\ APP ~ 3vo
e 24 @D ee 250 mL HNO3 — = Fe, Mn ("’:,?;‘scwd“ hpp ~3v0o

Evmw-1BR 3 CG $oul ucl s . JOCg APP <lvo

REMARKS: el historically purges dry. Purge one equipment volume prior to sampling. DubP-0 ‘ colleeted .
Sodium persulfate tested in field with CHEMETS colorimetric tubes. i
S /Og\ 2. »\? /L

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: £ 0.2 units Temperature: + 0.2 °C Specific Conductance: * 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO: EKMW-14 SAMPLE ID: EKMW-14 DATE: 1 [ 29 ( w20
PURGING DATA

WELL o TUBING ) WELL SCREEN INTERVAL STATIC DEPTH So PURGE PUMP TYPE

DIAMETER (inches): DIAMETER (inches): /"{ DEPTH: 19 feetto 23 feet | TO WATER (feet): b. OR BAILER: PP

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

—

= ( feet— feet) X - gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X  TUBING LENGTH) + FLOW CELL VOLUME 0.3
(only fill out if applicable)
= O galons+( 0.002{ gallonsffootX 30 feey+ 0. {32  gallons = O. 2 [gallons
INITIAL PUMP OR TUBING 4 FINAL PUMP OR TUBING PURGING . PURGING ) TOTAL VOLUME
DEPTH IN WELL (feet): / DEPTH IN WELL (feet): 19 INITIATED AT: 1S40 | EnpEDAT: (S°4S | PURGED (gallons): 0 - 25
CUMUL. DEPTH N COND. D'g)f%\E’ﬁD
TIVE VOLUME VOLUME PURGE TO (st;; dard | TEMP. | (circle units) (circle units) | TURBIDITY | COLOR ORP
PUIﬁGED PURGED RATE WATER units) (°c) umhos/cm or (NTUs) (describe) (mvV)
(gallons) (gallons) (gpm) (feet) or ‘3519 9 saturation
1S:4S [ .25 0.25 0.0S | 8.47 | S. 90| 22.51 | 24y /.12 .y Aoor -12.2
WELL CAPACITY (Gallons Per Foot): 0.75" =0.02; 1"=0.04, 1.25"=0.06, 2"=016, 3"=037, 4"=0.65, 5'=1.02, 6"=1.47, 12"=5088

TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8"=0.0006; 3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004, 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING )
Bafe Lincegrol / 6es syyAdec /‘/W INITIATED AT: 1S:S O | EnpEDAT: (€7 0S

PUMP OR TUBING TUBIN 174 I FIELD-FILTERED: (¥° N FILTER SIZEO, S um

DEPTH IN WELL (feet): | o‘ MATERIAL CODE: YE, S Filtration Equipment Type: sa - /e

FIELD DECONTAMINATION: PUMP Y TUBING Y P@Iaced) DUPLICATE: Y @

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
DCovE | conthners | - cone | Vorume | PREGEETVE | opesIN FIBD (mL) Flm Mo | oo (”F"I:OF’ZY mT“ItEe)
EKMW-14 1 CHEMETS 25mlL NA — . 5208 (Persulfate) APP ~ 3o
EKMW-14 3 AG 40mL H2504 - - TOC APP ¢ (o0
EKMW-14 1 PE 250 mL NONE - - S04% APP A Joo
EKMW-14 1 PE 250 mL HNO3 — - Sulfur, Total | APP A 2,00
ekuwta | Dy 2. | pe 250 mL HNO3 - - Fe, Mn( 100l JAPP ~ 300

goaw-lf 3 60 ol Hel - — Volg APP « 100
REMARKS: WeII_ historically purges dry. Purge'one equipment volu_me griorto sampling. S ZO?) .50 MO /(__
Sodium persulfate tested in field with CHEMETS colorimetric tubes.
MATERIAL CODES: AG = Amber Glass, CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO: EKMW-11 l SAMPLE ID: EKMW-11 DATE: ) l )l ]bo
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): B DIAMETER (inches): \LL( DEPTH: 19 feetto 23 feet | TO WATER (feet):L'{ .% OR BAILER: Pp

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= ( feet — feet) X - gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable) DAL >
= O gallons + ( O. dg gallons/foot X /))U feet) + 04 lb> * gallons :Mo.gallons
L

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feety X \ DEPTH IN WELL (feet) INITIATED AT: [(} D= | ENDEDAT: |{R% | PURGED (galions): O¢ 2>
CUMUL DEPTH " HSINIDY ch?)?\%\E/ED
TIME VOLUME VOLUME PURGE TO ta‘; dard | TEMP (circle units) civcle ity TURBIDITY COLOR ORP
PURGED | PURGED RATE | wATER (sunns) ©c) pmhosiom | { @ ) (NTUs) | (describe) mv)
(gallons) (gallons) (gpm) (feet) or )@m) S Tration

W22 0:25 | 055 D05 M5 [M3] & | 1% [J0.G ieer| 553

WELL CAPACITY (Gallons Per Foot): 0.75"=0.02, 1”=004;, 1.26°=0.06;, 2"=0.16, 3"=0.37, 4”=065 "=1.02, 6"=147, 127=588
TUBING INSIDE DIA. CAPACITY (Gal /Ft.): 1/8" = 0.0006;  3/16" = 0.0014;  1/4" = 0.0026; 6/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0 = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLW SIGNATURE(S). SAMPLING = SAMPLING \
\Q (-SD W‘%OV\ f (% MI\M@ INITIATED AT { |3 ENDED AT: | =
PUMP OR TUBING \ ~TUBINS-— T FIELD-FILTERED: (¥) N FILTER SIZE: 45 pm
DEPTH IN WELL (feet): a\ MATERIAL CODE: p;—- C_& Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y TUBING Y (&ypuean.)_ DUPLICATE: Y (N )
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL i
IDCODE | CONTAINERS | cope | VOLUME USED ADDED IN FIELD (mly | pH METHOD CODE (mL per minute)
EKMW-11 1 CHEMETS 25 mL NA —_— - $208 (Persulfate) APP ~\ \j[_)
EKMW-11 3 AG 40mL H2504 = (2} ToC APP
EKMW-11 1 PE 250 mL NONE - M S04 APP
EKMW-11 1 PE 250 mL HNO3 . LD, Suifyr, Total APP
EKMW-11 b PE 250 mL HNO3 - \ ; e, Mn APP
Bumwi(| 1 Al T A - d VOCs, R0

REMARKS: gl historically purges dry. Purge one equipment volume prior to sampling = AA '
Sodium persuifate tested in field with CHEMETS colorimetric tubes. 33_03 = A A% %1 L' .

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene, PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE "
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO: EKMW-12 SAMPLE ID: EKMW-12 DATE: Wl
2 WO
PURGING DATA
WELL TUBING \ WELL SCREEN INTERVAL STATIC DEPTH = PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): lq DEPTH: 19 feetto 23 feet | TO WATER (feet): t.a-aA) OR BAILER: .po

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= { - feet - feet) X hoamnd gallons/foot = . gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME =
(only fill out if applicable) : D> .
= O gallons + ( O-W gallons/foot X ’)‘71_) feet) + 0 ¢ | '$>- gallons =~ ‘galluns

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME 2
DEPTH INWELL (feety ) | DEPTH IN WELL (feet) o { INITIATED AT: [ MU0 | ENDEDAT: { DX | PURGED (gallons): O-
CUMUL. DEPTH " COND D'g)?%-‘E’ED
me | VOLUME | voLumE | PURGE T0 stendarg | TEMP. | (circle units) P untsy | TURBIDITY | COLOR ORP
PURGED PURGED RATE wATER | ¢ it (°c) pmhgsiem . (NTUs) (describe) (mV)
(gallons) | (gallons) (gpm) (feet) untte) o E’& o gl

a0 (0.5 0,25 [0.05 | Qi) Mo [Rreod r 0BY

—
-

CALAS | DS

WELL CAPACITY (Gallons Per Foot): 0.75” =002, 1”=004; 1.25"=006, 2"=016;, 3"=037; 4"=065 5"=102, 6"=147, 12°-588
TUBING INSIDE DIA. CAPACITY (Gal./Ft): 1/8"=0.0006; 3/16" =0.0014;  1/4" =0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; Q = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S), SAMPLING _ | sameLinG o
‘p‘ = SO\/\V‘FHDV\ [l INITIATED Af; 2SS | enpepat: 1D
PUMP OR TUBING ) TUBING™ FIELD-FILTERED: {(¥J N FILTER SIZE: 45 um
DEPTH IN WELL (feet): (;l \ L MATERIAL CODE: PF g Filtration Equipment Type.
¥
FIELD DECONTAMINATION: PUMP Y ( N' TUBING Y @upme)— DUPLICATE: Y (N)J
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL ’
IDCODE | conTamners | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-12 1 CHEMETS 25mL NA —_ . $208 (Persulfate) APP M~ W
EKMW-12 3 AG 40 mL H2504 \ L TOC APP
EKMW-12 1 PE 250 mL NONE [P e 504> APP
LJ
EKMW-12 1 PE 250 mL HNO3 L} ulfur, Total APP
EKMW-12 ) PE 250 mL HNO3 { Aol APP
s, 4 Co | YowmL W\ v v Vi e hd
REMARKS: ey historically Ea:lrges dry. Purge one equipment volume prior to sampling. Q ‘
Sodium persulfate tested in field with CHEMETS colorimetric tubes. Saog =g = l ‘('1 C
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S =Silicone; T=Teflon, O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); 0O = Other (Spegcify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2, STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
PH: £ 0.2 units Temperature: + 0.2°C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2)
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE -
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO: EKMW-13B SAMPLE ID: EKMW-13B DATE: a \ | IB'O
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYP
DIAMETER (inches): 2 DIAMETER (inches): \1\1 DEPTH: 19 feetto 23 feet | TO WATER (feet). S Y, O OR BAILER: P
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) o
= il feet — feet) X gallons/foot = qallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) 7 Lz ~ o /
= 0 gallons + ( gallons/foot X ’b (&) feet) + o | 65' gallons = ! gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): r)_‘ DEPTH IN WELL (feety. b \ INITIATED AT: | \4?»4) | ENDED AT: PURGED (gations): (). %
CUMUL. DEPTH H COND. DI(?)??(IB-\EIED
TIME VOLUME VOLUME PURGE TO (sta‘:\dard TEMP, (circle units) (cl nits) TURBIDITY COLOR ORP
PUF;GED PURGED RATE WATER units) (°c) umhos/oni o (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) o @ % saturation
5 Ll _—
UL 0SS |05 | 65,0300 B\ 12520 239 | Olae (91U Neal [Diete. ||
WELL CAPACITY (Gallons Per Foot). 0.75" =0.02; 1”=0.04; 1.25"=006; 2"=0.16; 3"=037, 4"=065; "=102, -6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8™ =0.0006; 3/16" =0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" =0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES:

B = Bailer; BP = Bladder Pump;

ESP = Electric Submersible Pump;

PP = Peristaltic Pump;

O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION, SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING
BN r 0T 4 INITIATED AT: U,\L(‘b ENDED AT: \5}5 .
PUMP OR TUBING [ TUBING =3 8 FIELD-FILTERED: FILTER SIZE: 845 um
DEPTH IN WELL (feet): A \ MATERIAL CODE: 9_‘:, Filtration Equipmen pe /:‘
FIELD DECONTAMINATION: PUMP Y TUBING Y  (M)replaced) DUPLICATE: { Y ) N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED ] SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL g
IDCODE | CONTAINERS CODE VOLUME USED ADDED IN FIELD (mL) bH METHOD CODE (mL per minute)
EKMW-13B 1 CHEMETS 25mL NA — - $208 (Persulfate) APP A O
EKMW-138 3 AG 4omL H2504 £, TOC APP
EKMW-13B 1 PE 250 mL NONE 2 ‘%j S04 APP
EKMW-138 1 PE 250 mi HNO3 Lo Sulfur, Total APP
BuwBl PE 250 mL HNO3 \ L “n APP |
L~
Bumiss B [ A | Yo |  wic g v Vs, WP |

REMARKS:  yyel historically purges dry.

Sodium persulfate tested in field with CHEMETS colorimetric tubes.

Purge one equipment volume prior to sampling.

S

J0g = A 0,7 wegfL

MATERIAL CODES:

AG = Amber Glass,

CG = Clear Glass;

PE = Polyethylene;

PP = Polypropylene;

S = Silicone;

T = Teflon;

O = Other (Specify)

SAMPLING EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer,

SM = Straw M

BP = Bladder Pump;

ethod (Tubing Gravity Drain);

ESP = Electric Submersible Pump;
O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Qe o M &1Cept 05

> Qo

Revision Date: February 12, 2009
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .

NAME:  NASJAXEKTAP I DocATIOoN.  Jacksonville, FL .

WELLNO: EKMW-14 SAMPLE ID:  EKMW-14 DATE: ’” / >
PURGING DATA L

WELL TUBING l WELL SCREEN INTERVAL STATICDEPTH __ PURGE PUMP TYP ()

DIAMETER (inches): 2 DIAMETER (inches): /‘1 DEPTH: 19 feetio 23 feet | TO WATER (feet) %5« 70 | ORBAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) — —

= ( feel - feet) X - gallons/ffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable) puANe A DS
= 0 gallons + ( 0' gallonsffoot X w feet) + 01‘%} gallons = gallons

—

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME 0
DEPTH IN WELL (feet): ; \ DEPTH IN WELL (feet): a ( INITIATED AT: |575~7| ENDED AT: I;S'U PURGED (galions): 5
CUMUL. DEPTH " conp. | D'c?f%\éﬁ[)-
TIVE VOLUME VOLUME PURGE TO sta‘; dard | TEMP (circle units) (cirglonitsy | TURBIDITY | COLOR ORP
PURGED PURGED RATE wATER | ¢ i (°c) pm y (NTUs) (describe) (mv)
(galons) | (galons) | (@pm) | (o) | U o i) | g Sattration

1550 (b 0SS 0,65 330 [SA1 [ISWFK | 0.5% | T [Oletw| DeS

WELL CAPACITY (Gallons Per Foot): 0.76" =002, 1"=004; 1.26"=006; 2"=016, 3"=037, 4”"=065 6" =102 " =147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal/Ft.). 1/8" = 0.0006; 3/16" =0.0014; 1/4" =0.0026;  5/16" = 0.004; 3/8" = 0.008, 1/2" = 0.010; 5/8" = 0016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATIGN: SAMPLER(S) SIGNATURE(S), SAMPLING _ [ sampune
[5e> IA,____ﬂ_— INITIATED AT: |SSS | ENDEDAT: /ot
PUMP OR TUBING A TUBING ~ *@F FIELD-FILTERED: ¥/ N FILTER SIZE: ¢ um
DEPTH IN WELL (feet): r;( MATERIAL CODE: _....,9 Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y hﬁ TUBING Y ( N)ep}acea; DUPLICATE: Y @?
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL 4
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-14 1 CHEMETS 25mL NA — = S208 (Persulfate) APP ~ OV
EKMW-14 3 AG 40mL H2504 £ TOC APP
EKMW-14 1 PE 250 mL NONE 8§21 §04% APP
EKMW-14 1 PE 250 mL HNO3 ) Sulfur, Total APP
EKMW-14 A, PE 250 mL HNO3 \ 5 & vin APP
v > | (o | ybwd] @yl ~ NO(% ARC |
REMARKS: gl historically purges dry. Purge one equipment volume prior to sampling. =
Sodium persulfate tested in field with CHEMETS colorimetric tubes 3&0% -~ MDD WML
MATERIAL CODES: AG = Amber Glass, CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S =Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaitic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2, STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3

PH: £ 0.2 units Temperature: + 0.2°C Specific Conductance: +5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO: EKMW-11 1 SAMPLE ID:  EKMW-11 1 DATE: 2 / 25/ 202 .
PURGING DATA
WELL TUBING ) WELL SCREEN INTERVAL STATIC DEPTH . PURGE PUMP TYPE
DIAMETER (inches): B DIAMETER (inches): /"‘ DEPTH: 19 feetto 23 feet | TO WATER (feet): 5.7 L‘ OR BAILER:
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) N
= ( ey feet — feet) X gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY x TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) 0. 132
= O gallons+(0-00Z{ gallonsffoot X FASY feet) + Pt~ gallons = O . ZO gallons
INITIAL PUMP OR TUBING 2 { FINAL PUMP OR TUBING PURGING . PURGING 02 | TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): 21 INITIATED AT: [0°S® | enpep aT: {170 PURGED (gallons): 0- 2.5
CUMUL. DEPTH 9, COND. e
P VOLUME | voOLUME | PURGE To Wh o | TEMP. | (circle units) (crdaonitsy | TURBIDITY | COLOR ORP
PURGED | PURGED RATE | WATER | ¢ i ©c) pmhos/cm "ﬁj“or (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or e ~tion
{02 0.2S | 0.28 |v.0ob [£.94 |2.6S | 2245 | L34 2.7 12 -9 ey | 592.3
WELL CAPACITY (Gallons Per Foot); 0.75" = 0.02; 1” = 0.04; 1.25” = 0.06; 2" = 0.16; "=0.37, 4" =065 " =1.02; * =1.47, 12" = 5.88
TUBING INSIDE DIA. CAPACITY (Gal./Fr.): 1/8" = 0.0006; 3/16" = 0.0014; 1/4" = 0.0026; 516" = 0.004; 3/8" = 0.008; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

SAMPLING DATA

PP = Peristaltic Pump; O = Other (Specify)

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S). ZAMBLING . SAMPLING ‘
By Zinckarof /GODS—L/NF‘C— INTIATED AT:  [(*(0 | ENDEDAT: (> 25
PUMP OR TUBING TUBIN V FIELD-FILTERED: N FILTER SIZED. 4 S pm
DEPTH IN WELL (feet) 2 MATE&IAL CODE: €,S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y D) TUBING Y  N{replaced) DUPLICATE: Y )
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL :
IDCODE | contaners | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-11 1 CHEMETS 25 mL NA —_— — 5208 (Persulfate) APP ~ 300
EKMW-11 3 AG 40mL H2504 =— —_ TOC APP < (o0
EKMW-11 1 PE 250 mL NONE — — S04% APP ~ 300
EKMW-11 1 PE 250 mL HNO3 i — Sulfur, Total 1 [ APP ~ 300
il B
EKMW-11 e PE 250 mL HNO3 — - Fe.Mn( Dros ,wul,}\PP ~ 300
Ewmun -1 3 e LN Hel — — VOCg App < /o0

REMARKS: e histarically purges dry. Purge one equipment volume prior to sampling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes.

SzO% b qso M—J /L (/0 2 d:’&/l'lav\)
Moderodt corn gaira  Compla callecbpn .
PE = Polyethylene; PP = Polypropylene, 8= Siﬂwne: | = Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: ali readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5§ NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass;




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP { LOCATION: Jacksonville, FL
. EKMWA12 . E i
WELL NO SAMPLE ID KMW-12 DATE 2{25 l 26720
PURGING DATA
WELL B TUBING i WELL SCREEN INTERVAL STATIC DEPTH - |0 PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches): /4 DEPTH: 19 feetto 23 feet | TO WATER (feet): 5. OR BAILER: "PP

WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH -~ STATIC DEPTH TO WATER) X WELL CAPACITY

(only fill out if applicable)
= —— feet— — feet) X — gallonsffoot = = gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) .20
= (O gallons+( ¢, vo 2 gallonsffoot X 2S feety+ . (32 gallons = &~—2falon

=)

INITIAL PUMP OR TUBING | FINAL PUMP OR TUBING | PURGING . PURGING j TOTAL VOLUME
DEPTH IN WELL (feet): Z DEPTH IN WELL (feet): 2 INTIATED AT: 117 SO | enpep AT (- 5‘( PURGED (gallons): 0-2S
CUMUL, DEPTH ’ COND. D'gf%‘éﬁo
TIME VOLUME VOLUME PURGE TO (staF:Idard TEMP. (circle units) (circle, units) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°c) umhos/cm o @ o (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or % S3turation
11:54 1 0.25 | 0.2S |0.96 | 6.2 | 4.4p |23.19 | 33SS | 1.2% 0.7 daor | 2131
WELL CAPACITY (Gallons Per Foot): 0.76” =0.02; 1”=0.04; 1.25"=0.06, 2”=0.16; 3”=0.37, 4" =0.65 "=102, 6°=1.47, 12'=588

TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 4/8" =0.0006;  3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004, 3/8" = 0.006; 1/2" =0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer,; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING )
B Zmdz.gw’/@ /6@&//\4—«% ’éﬂ/ INITIATED AT: 12:00 | ENDEDAT: {27 1S
PUMP'OR TUBING V TUBING é,/ ¥ | FIELD-FILTERED: N FILTER SIZE: 2-4S um
DEPTH IN WELL (feet): 2\ MATERIAL CODE: e, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y CW__) TUBING Y dﬂ_’@laced) DUPLICATE: Y @D
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
et | comness | "o | vorume | PR | d O Eec | - | WETHOD | “GoDE | i permite)
EKMW-12 1 CHEMETS 25mL NA R —_ S208 (Persulfate) APP A 3o
EKMW-12 3 AG 40mlL H2504 —_ — TOC APP <loo
EKMW-12 1 PE 250 mL NONE _ . 504> APP A 300
EKMW-12 1 PE 250 mL HNO3 = = Sulfur, Total APP Aa-300
EKMW-12 Y 2 PE 250 mL HNO3 — e Fe, Mn APP ~ Qo0
gnaw-{2 3 C6 Yo all el — = VoCs APP < /o0
REMARKS:  well histarically purges dry. Purge one equipment volume prior to sampling. S;,OB . /.0 Mﬁ/‘_

Sodium persulfate tested in field with CHEMETS colorimetric tubes.
P Lkl roan  olwing  Sangpling

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP; Polypropylene; §= Sﬂfcone: 'i' = TB?Ion; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain), O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revisian Date: February 12, 200
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Form FD 9000-24
. GROUNDWATER SAMPLING LOG

SITE SITE i
NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL
WELL NO: EKMW-13B SAMPLE ID: EKMW-13B ’ DATE:
2(25 (2070
PURGING DATA

WELL TUBING i WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches): /L{ DEPTH: 19 feetto 23 feet | TO WATER (feet): L{ . Sal OR BAILER: P?
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill aut if applicable)

= — feet— e feet) X e gallons/foot = — gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= O gallons +( .00 Z{gallonsficot X Z5 feety+ ©-{3Z  gallons = 0.2¢) gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING X PURGING E } TOTAL VOLUME o LS
DEPTH IN WELL (feet): { DEPTH IN WELL (feet): { INITIATED AT: 12726 | ENDED AT: O | PURGED (gallons): @ =
cumuL oeptH [, COND. | CSREN.
TIME VOLUME VOLUME PURGE TO (stapndard TEMP. (circle units) il units) TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°C) umhos/cm {cird P + (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet or ';(S@i % saluration

12°30 | 0.25 | 0.25 | 0.0, |6.44 | 4.0 |23.20]| g2 .55 | 264 cear | 73.9
WELL CAPACITY (Gallons Per Foot): 0.75” = 0.02; " =0.04; 1.25” = 0.06; » = 0.16; 7 =037, 4'=065 5"=1.02; 6"=1.47, 12" =5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" = 0.0008; 3/16" = 0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" =0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

PP = Peristaltic Pump;

O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S). SAMPLING . SAMPLING 1'3‘3 zZS
By Uncagral /Geow,vf’cc. INITIATED AT: 12°40 | EnpED AT:*‘M@b
EP)EMIE’H?E WEBLTG " 2 ' TUBWG 7/ 5 V | FIELD-FILTERED: () N FILTER SIZE:Q.4< um
(fest): MATERIAL CODE: E, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP ¥ M) TUBING Y N (eplaced) DUPLICATE: b N DyP-Ol; AS/MYD
SAMPLE CONTAINER SPECIFICATION | SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
B ooe | conness | e | VoM | PR | oMo (| - | MetHoD | “COBE | ot perminte)
EKMW-13B 1 CHEMETS 25mL NA = —_— S$208 (Persulfate) APP ~~ 300
EKMW-138 3 CG 40mL HCI - - VOCs APP < /oo
EKMW-138 3 AG 40mL H2504 — - TOC APP <lo0
EKMW-13B 1 PE 250 mL NONE — = S042 APP ~ 3vo
EKMW-138 A4 PE 250mL HNO3 - — Na*; Fe, Mn; Sulfur APP ~ 3oo
EKMW-138 1 PE 500 mL NONE — = DS APP ~ 300

REMARKS: el historically purges dry. Purge one equipment volume prior to sampling. 33,05 2.5 “3 /C
Sadium persulfate tested in field with CHEMETS colorimetric tubes.

DuP-o\, ErmW-I138 (MS/MED ) collecied .

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone;

T = Teflon;

O = Cther (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain);

ESP = Electric Submersible Pump;
O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION

3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009



Form FD 9000-24
GROUNDWATER SAMPLING LOG
SITE

l LOCATION:
‘ SAMPLE ID: EKMW-14

PURGING DATA

WELL SCREEN INTERVAL

SITE
NAME:

WELL NO: EKMW-14

NAS JAX EK TAP Jacksanville, FL

DATE: les [ZOLD

WELL TUBING STATIC DEPTH PURGE PUMP TYPE

2 'y S.50

DIAMETER (inches): DIAMETER (inches): DEPTH: 1g feetto 23 feet | TO WATER (feet): OR BAILER: E'g P
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)
= — feet— . feet) X - gallons/foot = - gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
- = O gallons + (0 . 002 b gallonsfoot X 2s feet)+ 0. (32  gallons = o 7 pgallons
INITIAL PUMP OR TUBING b FINAL PUMP OR TUBING 2( PURGING <o PURGING 14 TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: ,4 S ENDED AT: 4' S.‘[ PURGED (gallons): O 2§
CUMUL. DEPTH ’ COND. e
TIME VOLUME VOLUME PURGE TO (staF:\dard TEMP, (circle units) (circla nits) TURBIDITY COLOR ORP
F'UFI\‘IGED PURGED RATE | waTer | (Eris C) pmhos/em l%ﬂ or (NTUS) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or @ o S ration
14:59 0.2 | 6.25 |o-0b [7.03 |6.947 |22.06 | zo4b (.73 -3 | ctaar | =25
WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1"=0.04; 1.25"=0.06; 2"=016; 3I"'=037, 4"=065 "=1,02, 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" = 0.0008; 3/16" = 0.0014.  1/4™ = 0.0026; 5/16" = 0.004, 3/8" = 0.0086; 1/2" = 0.010, 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION SAMPLER(S) SIGNATURE(S): SAVPLNG . SAMPLING
By Unckave /Gms«qm, N e INITIATED AT: 197 0S| ENDED AT, IS 20
PUMP DR TUBING TUBING % e FIELD-FILTERED: (¥ N FILTER SIZE: (2. YS um
DEPTH IN WELL (feet): 2| MATERIAL CODE E,S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y TUBING Y (N'@placed) DUPLICATE: Y )
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL d
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-14 1 CHEMETS 25mL NA —_ = §208 (Persulfate) APP A 300
EKMW-14 3 AG 40mL H2504 — — TOC APP < loo
EKMW-14 1 PE 250 mL NONE — - S04% APP ~ 300
EKMW-14 1 PE 250 mL HNO3 - — Sulfur, Total o APP A 300
i s Y
ekmw-14 | 9 | PE 250 mL HNO3 — - Fe, Mn (D kcdved APP ~ 3ob
ELMW (Y 3 6 Yo sl Hel — - VOoCg PP < /00
REMARKS: el histarically purges dry. Purge one equipment volume prior to sampling. So Oe, - S.0 u.ts /C Lisht vown. ol ~ fa “'r’{"‘

Sodium persulfate tested in field with CHEMETS colorimetric tubes o. cred block Svs ) paty . :‘M'pbh

PE = Polyethylene; PP = Polypropylene; § = Silicone; T =Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Baller; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2),
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass;




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ]
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO:  EKMW-11 [ SAMPLE ID:  EKMW-11 | DATE: b' ’UI}O
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches). 2 DIAMETER (inches): \l Y | DEPTH: 19 feetto 23 feet | TO WATER (feet): U SO | ORBAILER: PP
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TOWATER) X WELL CAPACITY
(only fill out if applicable) _—
=( feet — feet) X gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME 0.2
(only fill out if applicable) e d @
= D gallons + ( 0 4 U‘u>‘g(z?|€:ms/foot X %O feet) + U v | 9" gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME Yy
DEPTH IN WELL (feet): ,§\ DEPTH IN WELL (feet): 2\ INITIATED AT: | ENDED AT: l(% PURGED (gallons): 0.
— A=
CUMUL. DEPTH H COND. D'Os)f%‘E’ﬁD
TIME VOLUME VOLUME PURGE TO (sta‘; gard | TEMP. | (circle units) (circda wnits) TURBIDITY COLOR ORP
PURGED | PURGED RATE WATER units) (°c) pmhos/cm % B (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or ;

% saturation

Qe oM [T | LB | oD (Mo | 551.3

el 0.5 0.2 0.0 LS

=

WELL CAPACITY (Gallons Per Foot): 0.76" =0.02; 1"=0.04; 1.25"=0.06, 2"=0.16; " =037, 4"=065 5"=1.02 €"'=147 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft). 1/8"=0.0006; 3/16™ =0.0014; 1/4" = 0.0026; 5/16" = 0.004, 3/8" = 0.006; 1/2" =0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump, ESP = Electric Submersible Pump, PP = Peristaltic Pump; O = Other (Specily)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILJATION: SAMPLEF?j) IGNATURE(S): SAMPLING SAMPLING
A 420 INTIATED AT: |DY O | EndED AT { o?‘o
PUMP OR TUBING TUBING = FIELD-FILTERED: N FILTER SIZE:QMS um
DEPTH IN WELL (feet): 9‘) \ MATERIAL cope: D A Filtration Equipment Type:
L)
FIELD DECONTAMINATION: PUMP Y @ TUBING Y @epnaceu) DUPLICATE: Y /ﬁ }
e
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOWRATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL .
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD COBE (mL per minute)
EKMW-11 1 CHEMETS 25mL NA —_— ,2.7\9 5208 (Persulfate) APP A lioer
EKMW-11 3 AG 40mL H2504 <) TOC APP
EKMW-11 1 PE 250 mL NONE PpAY-) 504> APP
EKMW-11 1 PE 250 mL HNO3 (2> Sulfur, Total APP
EKMW-11 A PE 250 mL HNO3 RN "m"m"er, Mn APP
- =
Busi 3 Ce, | Mt Ve s A2 L>|  voces v

REMARKS:  well historically purges dry. Purge one equipment volume prior to sampling. = 0‘ i W
Sodium persulfate tested in field with CHEMETS colorimetric tubes. QBD% = AR %‘b (A]k \ *

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); 0O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP I LOCATION: Jacksonville, FL
WELL NO: EKMW-12 | SAMPLE ID:  EKMW-12 | DATE: Z}) \IDt )’( D)
PURGING DATA
WELL ) TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPEW
DIAMETER (inches): DIAMETER (inches). \M DEPTH: 19 feetto 23 feet | TO WATER (feet): 8 .%L) OR BAILER:
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) — — J— —
= ( feet — feet) X gallonsffoot = gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
{only fill out if applicable)

O. 25
= D gallons + ( O B %ons/foot X %) feet) + O ’ ['5 >—'gallons =~ gallons

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): Q \ DEPTH IN WELL (feet). S\ INITIATED AT: || § 2\, | ENDED AT: [133 | pUrGED @atons): O, Y
CUMUL. DEPTH y COND. D'g)f%\E’ED
e VOLUME VOLUME PURGE TO (st;; dard | TEMP. | (ercleunits) | G2 TR | TURBIDITY | COLOR ORP
PUlﬁGED PURGED RATE WATER units) (°c) pmw ”o'r (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or S/ S aratioh

po. | 025 0.25 [0.9%5 (DO [S.L0 WS YZEES-| 0.729 | Y. [T 3R

WELL CAPACITY (Gallons Per Foot): 0.76” =0.02;, 1"=0.04; 1.25”=0.06; 2"=0.16; 3"=0.37, 4”=065 6 =102, 6" =147, 12"=568
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006;  3/16" =0.0014;  1/4" =0.0026; 5/16" = 0.004; 3/8™ = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLERS) SIGNATURE(S): TN _ [ samrine _
kot L INITIATED AT: | 125 | enoeoar VS,
PUMP OR TUBING ~ J TUBING A — l FIELD-FILTERED:/ ¥ ‘Eg FILTER SIZE:{) 5 um
DEPTH IN WELL (fest): Y MATERIAL CODE: @p g Filtration EquipmeM-P{pe” _
FIELD DECONTAMINATION: — PUMP ¥ (W) TUBING Y (replaced) DUPLICATE: Y ( N')

SAMPLE CONTAINER SPECIFICATION | SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
I%Agngélé CONTXINERS M/(\:T(SEETEAL vorume | PRESEATVE | obED |Tr\? EED (mL) Flm | A o EQ%EBAEE NT (r:tc;\el\l{ Eﬁﬁfe)
EKMW-12 1 CHEMETS 25mL NA —_— &;. UOD| s208 (Persulfate) APP ~ l (-JU
EKMW-12 3 AG 40mL H2504 2D ToC APP
EKMW-12 1 PE 250 mL NONE 5= LVO S04 APP
EKMW-12 1 PE 250 ml. HNO3 A Sulfur, Total APP
EKMW-12 Y PE 250 mL HNO3 [ '!iglfe, Mn APP

Busn. 785 | Ol | Yowt|  \ACA (s | vVere [aed

REMARKS: Wﬂisto'rically purges dry. Purge one equipment volume prior to sampling.

[ —
Sodium persulfate tested in field with CHEMETS colorimetric tubes. Sab% = \.1 W\%l L..

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; § = Silicone; T =Teflon, O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Baliler; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain), O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

PH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2)
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

>/ CoWeps NOC %\M&(} Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO:  EKMW-13B SAMPLE ID:  EKMW-13B 1 DATE: 3 LO[(>0
PURGING DATA )
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYP.
DIAMETER (inches): 2 DIAMETER (inches): ’L[ DEPTH: 1g feetto 23 feet | TO WATER (feet): Li L/ | ORBAILER: p
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) —
= = fest— — feat) X e gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X ING LENGH) + FLOW CELL VOLUME O —_
(only fill out if applicable) 2 h A 4a-b
= D gallons + ( OWnns/foot X eet) + O o gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feety: o\ \ DEPTH IN WELL (feet): \ iNTIATED AT: YA | ENDED AT: | % PURGED (gallons): (2™
CUMUL. DEPTH ’ COND. D'g)f%‘E’ﬁD
TIME VOLUME VOLUME PURGE TO ( ta‘:\ dard | TEMP. | (circle units) icleunits) | TURBIDITY | COLOR ORP
PUlﬁGED PURGED RATE WATER sunns) (°c) pmhos/cm © f (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or @/cm g Eataration

2% 025 025 o 530490 hsS | ypad | 1 [ Y02 | Mesd| (qies

WELL CAPACITY (Gallons Per Foot): 0.76"=0.02; 1"=004, 1.268"=0.06; 2”=0.16; 3°=037, 4"=065 5" =102, 6"'=147, 12°=5088
TUBING INSIDE DIA. CAPACITY (Gal/Ft): 1/8"=0.0006;  3/16" =0.0014; 1/4" = 0.0026; 516" = 0.004, 3/8" = 0.006; 1/2" = 0.010; 6/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) p‘AFFirATiON SAMPLER(S) SIZNATURE(S). SAMPLING SAMPLING |
N :
VESowaan | Goseunket i Tsar (S | Beeo: 16
PUMP OR TUBING J TUBING S D g FIELD-FILTERED: Q) N FILTER SIZEQOs Y& ym
DEPTH IN WELL (feet): MATERIAL CODE: F Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y (N) TUBING Y @(replaced) DUPLICATE /‘F ) N
L —
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL d
IDCODE_| CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) METHGD CODE (mL per minute)
EKMW-138 1 CHEMETS | 25mL NA —_ %ﬁb S208 (Persulfate) APP ~ WO
EKMW-13B 3 AG 4omL H2504 TOC APP
EKMW-138 1 PE 250 mL NONE Mcjb,l_f S042 APP
v
EKMW-138 1 PE 250 mL HNO3 Ly Sulfur, Total APP
EKMWA3B| N PE 250 mL. HNO3 /N ";ﬂ%‘ﬂe, Mn APP
—
gz, 2, (o | YOmh WL v (1 \[O(e AP N

.

REMARKS: gl histarically purges dry. Purge one equipment volume prior to sampling. Q O e
o Sodium persulfate tested in field with CHEMETS colorimetric tubes. ~) % l.u m%b.

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP =_Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE_FS 2212, SECTION

PH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);

optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revision Date: February 12, 2009
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ’
NAME: NAS JAX EK TAP N LOCATION: Jacksonville, FL ,
WELL NO: EKMW-14 | SAMPLE ID: EKMW-14 —I DATE: / D/
3/10/>t)
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH

- | PURGE PUMP TYPFPF )
DIAMETER (inches): 2 DIAMETER (inches): 'Iu DEPTH: 19 feetto 23 feet | TO WATER (feet): (/I. )b OR BAILER:
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL CAPACITY

(only fill out if applicable) -
=( feet — feet) X gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X  TUBING LENGTH) + FLOW CELL VOLUME 0 .
(only fill out if applicable) Ao O &
= 0 gallons + ( OI wy&llons/foot X 60 feet) + b; l%} gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING - | PURGING TOTAL VOLUME
DEPTH IN WELL (feet): ,; \ DEPTH IN WELL (feet): ,_2_ \ INITIATED AT: [L{ U | ENDED AT: \\4 {\o | PURGED (gallons): 0‘(']
CUMUL. DEPTH H S, ok
TIME VOLUME VOLUME PURGE TO (sta‘; dard | TEMP. (circle units) (cirgle units) | TURBIDITY COLOR ORP
PURGED PURGED RATE WATER units) (°C) umhasicm a (NTUs) (describe) (mv)
(gallons) {gallons) (gpm) (feet) or 9% ¥furation

S [0S [0.335 [0.0B] w0 o IMSK BT 0.>0] RY [Clecd 24X

WELL CAPACITY (Gallons Per Foot): 0.76” =0.02; 1”=0.04; 1.28"=006; 2”=0.16; 3”=0.37; 4"=0685 §"=1.02, 6”"=1.47, 12"=5388
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006; 3/16" =0.0014;  1/4" = 0.0026; 516" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" =0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFIJATION: SAMPLER(ZTBIGNATURE(S): SAMPLING SAMPLING
_PMW%A Ssntar INTIATED AT: | (g3 ) | ENDEDAT: | &f 2
MP OR TUBING (/ @) TUBING ~" {E g FIELD-FILTERED: {¥) N FILTER SIZEJ/S um
DEPTH IN WELL (feet): ~ MATERIAL CODE: 7 Filtration Equipment T¥pe: \
FIELD DECONTAMINATION: pove Y @ TUBING Y @mplaced} DUPLICATE: Y @ )
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT | FLOW RATE
SAMPLE ¥ MATERIAL PRESERVATIVE TOTAL VOL FINAL .
IDCODE | CONTAINERS | copE | VOLUME USED ADDED IN FIELD (mL) | pH METHOD .CODE (mL per minute)
L ——
EKMW-14 1 CHEMETS 25 mL NA . )_) 5208 (Persulfate) APP MMJ
EKMW-14 3 AG 40mL H2504 £> TOC APP 1
EKMW-14 1 PE 250 mL NONE 0.0, S04 APP
EKMW-14 1 PE 250 mL HNO3 LD Sulfur, Total APP
EKMW-14 2 PE 250 mL HNO3 D Fe. Mn APP
o
Bl 35 | (o | Yol ) i L5 Voce QP

REMARKS:  yyell historically ?ﬂrges dry. Purge one equipment volume prior to sampling. S 0 A, O 7 W\-%
Sodium persulfate tested in field with CHEMETS colorimetric tubes. AV g - [ L.
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.

2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE

SITE Jack ille, FL
NAME: NAS JAX EK TAP | LOCATION: acksonville
WELL NO: EKMW-11 I SAMPLE ID:  EKMW-11 DATE: 03, ’2 ‘t/zo
PURGING DATA
WELL TUBING | WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): Z DIAMETER (inches): /4 DEPTH: 19 feetto 23 feet | TO WATER (feet): + 7 | OR BAILER: P‘P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

—

-

= == feet - feet) X ~ gallonsffoot = = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME pSp——
(only fill out if applicable)
= ~— gallons + ( o.00 26 gallons/foot X 23 feet) + <22 gallons = 0.2 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): Z) DEPTH IN WELL (feet): 2\ INITIATEDAT: |22\ | ENDEDAT: V22 & | PURGED (gallons): @ Zs5—
CUMUL. DEPTH . COND. D'gf%‘E’ED
i VOLUME | VOLUME PURGE TO g P darg | TEMP. | (circle units) : : TURBIDITY | COLOR ORP
L PURGED | PURGED RATE | WATER (sfr:‘“:)' ©°c) pmhos/cy &:‘;ﬁ"::s) (NTUs) (describe) (mv)
allons; &L
(gallons) | (gallons) (gpm) (feet) o_“ i
1228 ©.1> 075 0.04 | 8.3 2717 |25.20 | 10,380 | ©-7% 195 U=Sa?Z | 59

WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1”=0.04, 1.25"=0.06; 2”=0.16; 3”=0.37, 4”=065 5"=1.02, 6”"=147, 12"=5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" =0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

/ B NG DATA
SAMPLED BY (PRINT) / AFFILIATIDN: SAM;‘\L7((S) S). SAMPLING SARBLING
s bl ;AEpHAQ—’ lrEesrirrec g INTIATEDAT: 53— | ENDEDAT:( > 49
PUMP OR TUBING d - TuBlNG — FIELD-FILTEREDL Y D N FILTER SIZE: .4~ um
DEPTH IN WELL (feet): \ MATERIAL CODE: e, Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y én’/ TUBING Y @{placed) DUPLICATE: Y @

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
SAMPLE [ MATERAL | oL umE | PRESERVATIVE TOTAL VOL Rl | AU OION | (EQUIFMENT | FLOWRATE
IDCODE | CONTAINERS CODE USED ADDED IN FIELD (mL) pH CODE (mL per minute)
EKMW-11 1 CHEMETS 25mL NA s - $208 (Persulfate) APP —
EKMW-11 3 AG 40mL H2s04 - Py i ToC APP ~ 00
EKMW-11 1 PE 250 mL NONE = 1,99 S04 APP <7200
EKMW-11 1 PE 250 mL HNO3 " LY Sulfur, Total APP
EKMW-11 1 PE 250 mL HNO3 = Fe, M", TOTAU APP P

h 1 tr e 1 — | (GIMJ\IF:L’E);P "o 4
REMARKS:  \yel| historically purges dry. Purge one equipment volume prior to sampling
i 3 S0 LB
Sodium persulfate tested in field with CHEMETS colorimetric tubes. F6 LFATE ‘\'3, L-
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass;  PE = Polyethylene; } pp= Polypropylene; S = Silicone; T=Teflon;, O = Other (Specify)

SAMPLING EQUIPMENT CODES:  APP = After Peristaltic Pump; B=Bailer;  BP =Bladder Pump;  ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3

PH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




e VO(/'

Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

e BASJRsRLIar LOCATION; _Jacksonville, FL

WELL NO: EKMW-12 SAMPLE ID: EKMW-12 DATE: oz lz(‘, ’zazo
PURGING DATA

WELL 5 TUBING \ d WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): DIAMETER (inches): /4» DEPTH: 19 feetto 23 feet | TO WATER (feet): 2.4-O OR BAILER: F 7

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

- —_— e

= feet — feet) X - gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X  TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) xX3=o.
= =~ gallons +( ©-c¥2( gallonsffootX Z= feet)+ ©.132_ gallons =© -2 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet). | DEPTH IN WELL (feet): Z\ INITIATEDAT: | 4> | ENDEDAT: 1409 | PURGED (gallons): ¢ 25~
CUMUL. DEPTH COND. DISSOLVED
Me | VOLUME | VOLUME | PURGE T0 pt TEMP. | (circleunits) | | OXYCEN | ryeeipiTy | coLor ORP
PURGED (standard e upits) -
(gallons) PUlﬁGED :?ATE WATER s (°C) umh: i@ (NTUs) (describe) (mV)
allons m
(9 ) gpm) (feet) o_,ds;f:ﬁ; et
" —— -
o1 | 0257 025|005 [Cor | 5.47 |26.04] 4,3 C 65 269 | ewor | joo-2
TZ~T
WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1”=0.04; 1.25” =0.06; " = 0.16; ” =037, 4°=065 57=1.02;, 6”"=147, 12"=588

TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" = 0.0006; 3/16" =0.0014, 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2"=0.010;  5/8" =0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

, MPLING DATA
SAMPLED BYSPRINT) / AFFILIATI®N: SAMPLER( . S MPLING pre——

j. %AM HART /> Eest B A%\% INITIATED AT: 14— 4_ ENDED AT: (42§
Sown G TOaING 7 " TUBKG \_/' P s | F!ELQ.HLTE_RED:Q)_ N FILTER SIZE: ~4S um
DEPTH IN WELL (feet): MATERIAL CODE: ’ Filtration Equipment Type:

FIELD DECONTAMINATION: PUMP Y (R) TUBING Y Gifreplaced) DUPLICATE: Y @

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
SAMPLE # MATERAL | oLuME | PRESERVATIVE TOTAL VOL FINAL ANALJ E'TiggD/OR EQgggAEENT ( r:t?)\g mztee)
IDCODE | CONTAINERS | CODE USED ADDED IN FIELD (mL) pH
EKMW-12 1 CHEMETS 25mL NA — = $208 (Persulfate) APP
EKMW-12 3 AG 40mL H2504 = 7 ToC APP ~loo
EKMW-12 1 PE 250 mL NONE = .47 S04 APP < 206
EKMW-12 1 PE 250 mL HNO3 = <7 Sulfur, Total APP |
EKMW-12 1 PE 250 mL HNO3 ~ | Fe.Mn To7AaL|  APP |

" b X A " . '4/ FE MN Frugeg 'J/
7 : 2 - i ing.
RENARS! Wl isercaly es . e e e meraien, ¢ | PERSAPAE: LA, « cietig]e
MATERIAL CODES: AG = »;\mber Glass; CG = Clear Glass; PE = Polyethylene,; { PP = Polypropylene; S = Silicone; T=Teflon, O = Other (Specify)

EQUIPMENT CODES:  APP = After Peristaltic Pump; B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump;
SANPLIG Q) RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2°C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optio_nally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

- Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE s,
NAME: NAS JAX EK TAP I LOCATION:, Jacksunville, FL w
WELL NO:  EKMW-138 | SAMPLE ID:  EKMW-13B | —
Y320 [z
PURGING DATA 7
WELL TUBING \ WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE ———‘
DIAMETER (inches): 2 DIAMETER (inches): /Q— DEPTH: 19 feetto 23 feet | TO WATER (feet): RN ) OR BAILER: Pf

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

(only fill out if applicable) _
= feet — — feet) X —  gallonsffoot = — gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable) G oo
= gallons + (o .©92¢ gallonsfootX 272 feety + 0 132 gallons = o Z gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): 21 DEPTH IN WELL (feet. 2\ INTIATED AT: \42% | ENDEDAT: 144 ™7 | PURGED (gallons): @ 2.5
CUMUL. DEPTH H COND. Dgf%\éﬁo
- VOLUME VOLUME PURGE TO (st a‘; dard | TEMP. (circle units) . e TURBIDITY | COLOR ORP
PURGED |  PURGED RATE | WATER | 700 ©c) pmhos/cm CZm ) (NTUs) | (describe) (mv)
3 o
(gallons) (gallons) (gpm) (feet) m@ % saturation

1447 | oz | o235 |6.03 | TS | 2590955 | 4124 | 025 | X | UTAR| 1290

WELL CAPACITY (Gallons Per Foot): 0.75” = 0.02; 17 =0.04; 1.25”=0.06; 2”=0.16; 3”=0.37, ? = 0.65; ”=1.02, 6" =147, 12” =5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" =0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

/ / 1452
SAMPLED &YjPR TAFFILIATION: SARBLING [ saveLNG {
C VAR N WA & a7 /"G INITIATED AT: 4425€J0) ENDEDAT: /S (7
PUMP OR TUBING % TUBING ~—7 FIELD-FILTERED: (Y ) N FILTER SIZE: -§5~yum
DEPTH IN WELL (feet): 2| MATERIAL CODE: ’?GIS Filtration Equipment Type:
FIELD DECONTAMINATION:  PUMP Y TuBING Y (replaced) DUPLICATE: Y) N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
SAMPLE # WATERAL | yoLume | PRESERVATIVE TOTAL VOL FIRAL | SRR SR | SR EREt ; i coidiin
IDCODE | CONTAINERS | CODE = USED ADDED IN FIELD (mL) pH P ute)
EKMW-138 1 CHEMETS | 25mL NA - — §208 (Persulfate) APP
EKMW-138 3 AG 40mL H2504 = L2 TOC APP A106
EKMW-138 1 PE 250 mL NONE 5 s.13 S04% APP L7200
EKMW-138 1 PE 250 mL HNO3 il ez Sulfur, Total APP )
EKMW-138 1 PE 250 mL HNO3 - | Fe.Mn Te7a]  APP |
\( vi “ Wb S - 4 o P Feuredgs APD 4/
REMARKS: \ell historically purges dry. Purge one equipment volume prior to sampling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes. rorave . .4 =) ) i

] oy
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass;  PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump;  SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or £ 10% (whichever is greater)
Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE Jacksonville, FL l

NAME: _ NAS JAXEKTAP I LOCATION:

WELLNO: EKMW-14 SAMPLE ID:  EKMW-14 DATE: © 5/z/éa l
PURGING DATA /

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE AP

DIAMETER (inches): 2 DIAMETER (inches): /4~ | DEPTH: 19 feetto 23 feet | TO WATER (feet) 4.z OR BAILER: -

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= ( — feet— — feet) X — gallonsffoot = — gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) X2 204
= ~— gallons + (0-c0z2¢ gallons/foot X 23 feet) + » (FZ2_ gallons = ©:2 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): Z.\ DEPTH IN WELL (feet): 2| INITIATED AT: IS 2% ENDED AT: PURGED (gallons):
CUMUL. DEPTH " COND. D'os)f%‘éﬁo
VOLUME VOLUME PURGE TO P TEMP. (circle units) : ) TURBIDITY COLOR ORP
TIME | PURGED | PURGED RATE | waTgr | (tandard | “oc, pmhos/c &wts) (NTUs) (describe) mv)
(gallons) (gallons) (gpm) (feet) units) or @ % saturaTiron

1s25| 0.29 | o027 0.0F5|19¢ | ©!S |25063 | By °o.7% BIAy | KEAR | - O

WELL CAPACITY (Gallons Per Foot): 0.75” = 0.02; ”=0.04; 1.25” =0.06; ” = 0.16; " =037, 4"=065 5"=1.02, 6”=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006;  3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004, 3/8" = 0.006; 1/2" =0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Baliler; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

P / SAMPLIN TA
SAMPLE7 BY 7Qs)nm / AFFILIATION; SAMPLER(S) SAMPLING S4o SAMPLING 1S 55—
(] PETT ) INITIATED AT: {=E=52—| ENDED AT:

PUMP OR FUBING 2y TUBING Pe FIELD-FILTERED: N FILTER SIZE: - F<um
DEPTH IN WELL (feet): MATERIAL CODE: :5 Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y TUBING Y @ replaced) DUPLICATE: v

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
SAMPLE # MATERAL | o ume | PRESERVATIVE TOTAL VOL FIRAL | ANALCES ANDIOR. | EQUISMENT | FLOWRATE
IDCODE | CONTAINERS CODE USED ADDED IN FIELD (mL) pH (mL per minute)
EKMW-14 1 CHEMETS 25mL NA i - $208 (Persulfate) APP o
EKMW-14 3 AG 40mL H2504 = . TOC APP 100
EKMW-14 1 PE 250 mL NONE —_ Cas— S04 APP < 260
EKMW-14 1 PE 250 mL HNO3 - LT Sulfur, Total APP
EKMW-14 1 PE 250 mL HNO3 - \ Fe.Mn rorad  APP

P IS R Y - F T bmwwih peP | Y
REMARKS:  \yej| historically purges dry. Purge one equipment volume prior to sampling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes. ‘?ng\)(,FA e« 2.0 11—2, 8

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

PH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL
WELL NO: EKMW-11 SAMPLE ID: EKMW-11 DATE: q {07 I’LOLO
PURGING DATA
WELL TUBING ) WELL SCREEN INTERVAL STATIC DEPTH 4 10 PURGE PUMP TYPE v
DIAMETER (inches): 2 DIAMETER (inches): /‘{ DEPTH: 19 feetto 23 feet | TO WATER (feet): OR BAILER: P
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) =
= ( feet — I feet) X —— gallons/foot = gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= () galons+(0.002 gallons/foot X 30 feet)+ 0-{3Z  gallons = 0. Z( gallons
INITIAL PUMP OR TUBING 210 FINAL PUMP OR TUBING ( PURGING } PURGING ) TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INTIATED AT (2 43| enpepaT: 12 46 | pyrgeD (gallons): ©- 29
CUMUL. DEPTH " COND. Dg‘)f%‘E’ﬁD
TIME VOLUME VOLUME PURGE TO (St;:] darg | TEMP. (circle units) (Gircle units) TURBIDITY COLOR ORP
F’UF;GED PURGED RATE WATER units) (°C) umhos/cm @BWU oc (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or ot Ezturation
12406 0.25 | 0.2% 0.0 | 6.35|3.20 |25.54| 993s 0.9 29.0 cleav |S53(.S
WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1"=0.04, 1.25"=006, 2"=0.16 3"=0.37, 4'=065 5"=102, 67"=147, 12'=588

TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" = 0.0006;, 3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 412" = 0.010; 5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S).
B 2 £/ 6ensynk 7 NTATED AT (2:50 | ENbEDAY. 13 16
e (Y oh‘:;\q—c. 3’\-{4 ed : :

PUMP ORTUBING 21 TUBING &~ L FIELD-FILTERED:(Y) N FILTER SIZE: 0. 4 Sum
DEPTH IN WELL (feet): MATERIAL CODE: PE,S Filtration Equipment Type:

FIELD DECONTAMINATION: PUMP Y (D TUBING Y @placed) DUPLICATE: Y (y

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL g
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-11 1 CHEMETS 25mlL NA — — S208 (Persulfate) APP ~ 3vo
EKMW-11 3 AG 40mL H2504 —_ — TOC APP < loo
EKMW-11 1 PE 250 mL NONE — — S04* APP ~ Jvo
EKMW-11 1 PE 250 mL HNO3 — -  Sulfur, Total APP - 300
A

EKMW-11 Az | m 250 ml HNO3 — —  Tssote n APP ~ 306
el 3 <6 Yoml Hel — — NOCs AP < /o0
REMARKS: \yell historically purges dry. Purge one equipment volume prior to sampling. 320+ 2.5 5/ [ (i—e-e‘_-)d loguwiw -v\)

Sodium persulfate tested in field with CHEMETS colorimetric tubes. /e
MATERIAL CODES: AG = Amber Glass, CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); 0O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL

WELL NO: EKMW-12 SAMPLE ID: EKMW-12 DATE: Y /07 {20 20
PURGING DATA

WELL TUBING ; WELL SCREEN INTERVAL STATIC DEPTH 3 PURGE PUMP TYPE  _

DIAMETER (inches) 2 DIAMETER (inches): /4 DEPTH: 19 feetto 23 feet | TO WATER (feet): 3.39% OR BAILER: ? P

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= ( — feet — feet) X - gallons/foot = - gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
{only fill out if applicable)

= (O gallons+(p.0024 gallons/foot X 30 feety+ 0. 13 2- gallons = 0.2 | gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING | PURGING 3 PURGING } TOTAL VOLUME
DEPTH IN WELL (feet): zl DEPTH IN WELL (feet): INITIATED AT: /3~ 4 ENDEDAT: /3° 37 | PURGED (gallons): 0 . 25
CUMUL. DEPTH " COND. Dg’f%\E’ﬁD
TIME VOLUME VOLUME PURGE TO (Staf‘ darg | TEMP. (circle units) (circle Units) TURBIDITY COLOR ORP
PUlﬁGED PURGED RATE WATER units) (°cy umhos/cm D or (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) o ST | o saturation
12:37 | 0.25 |o.2% 0.00% 4.90 | 5.1 | 26.72| Yi0S .45 7.1 Aear a47. 2
WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1"=004; 1.25°=006, 2"=0.16; 3"=037, 4"=065 5" =1.02 6"=1.47, 12"=5288

TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 316" =0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (F'RINT)!AFFILIAT?N: SAMPLER(S) SIGNATURE(S): PG SAMPLING )
By 2inckgy ol [ Ceosynted ’éz R INmIATED AT: /3 4S | EnpEDAT. 14100
PUMP ORTUBING  ~ 2\ TUBING =~ /7 )4 I"| FIELD-FILTERED: N FILTER SIZE0. S pm
DEPTH IN WELL (feet): MATERIAL ODE: PE S Filtration Equipment Type:

FIELD DECONTAMINATION: PUMP Y D TUBING Y  {eplaced) DUPLICATE: Y W

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP

DG | conmes | "dae | vouume | P | O Fo | g | METHOD | "CODE' | i po e
EKMW-12 1 CHEMETS 25mL NA _ = $208 (Persulfate) APP 2~ 3oo0
EKMW-12 3 AG 4mL H2504 — - TOC APP < /o0
EKMW-12 1 PE 250 mL NONE = - S042 APP ~ 300
EKMW-12 1 PE 250 mL HNO3 — - Sulfur, Total | o,  APP ~ 300
EKMW-12 > PE 250 mL HNO3 — = Fe, Mn (Dicspived lapp ~ 300
cumw-1. 3 c6 Yol He ) — — VoCs ApP < /o0

REMARKS:  well historically purges dry. Purge one equipment volume prior to sampling. S2% . 0.7 3 /e
Sodium persulfate tested in field with CHEMETS colorimetric tubes.

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon, O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Tahle FS 2200-2),
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE :

NAME: NAS JAX EK TAP Ve Jacksonville, FL

WELL NO:  EKMW-13B _ | SAMPLEID: EKMW-13B DATE: (/07 | 2020
PURGING DATA

WELL TUBING ' WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): 2 DIAMETER (inches): '/ | DEPTH: 19 feetto 23 feet | TO WATER (feety 2 . 3 Z—| ORBAILER: e

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) - I ==

=( - feet - feet) X gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable)

= (O gallons+(0-002{ gallons/foot X 30 feet)+ ¢. /3 2 gallons = (. 2| gallons
INITIAL PUMP OR TUBING ‘ FINAL PUMP OR TUBING \ PURGING ) PURGING ;5 9 | TOTAL VOLUME
DEPTH IN WELL (feet) z DEPTH IN WELL (feet): nmatepaT: 1419 | enoepaT: 14’ 22| pURGED (gallons): 0. 2S
CUMUL. DEPTH H conn. | PRGN
TIVE VOLUME VOLUME PURGE TO (Staa sarg | TEMP. (circle units) (crcle units) | TURBIDITY | COLOR ORP
PURGED PURGED RATE WATER (°C) umhos/cm (NTUs) (describe) (mv)

or

o ’ﬂ's‘ c? J % ;‘Iatura'ﬁon

1422 | 0.25 | 0.2S 0.0 | 462 |5.37 | 26.70] 3724p 0.98% .62 cleov 93.9

(gallons) (gallons) (gpm) (feet) SIiLS)

WELL CAPACITY (Gallons Per Foot): 0.75” =0.02; 1"=0.04; 1.25"=0.06; 2"=0.16; 3"=0.37; 4"=0.65 ”=1.02, 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8"=0.0006: 3/16" =0.0014:  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S). ST SENE =
Bufee Unckaral /Censynatec 2z INTIATED AT: 1430 | EnDEDAT: /S ‘00
PUMP OR TUBING 4 TUBING )74 v FIELD-FILTERED: /%7 N FILTER SIZE.2. 4YS um
DEPTH IN WELL (feet): 2| MATERIAL CODE: ve, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y D TUBING Y  N@placed) DUPLICATE: D N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
SO0 | comtness | e | vorume | PR | oy | - | MEmoD | " GODE' | (ot permmte
EKMW-138 1 CHEMETS |  25mL NA — — $208 (Persulfate) APP A 300
EKMW-138 3 AG 40mL H2504 — = TOC APP c /o0
EKMW-13B 1 PE 250 mL NONE — — S04 APP a 300
EKMW-138 1 PE 250 mL HNO3 — - Sulfur, Total o A&PP ~ 390
SOLE | e PE 250mL HNO3 — - T e ~ 306
cumw-(BB 3 c6 Yo nl Hc — - voCs AP < /o0
REMARKS: el historically purges dry. Purge one equipment volume prior to sampling. Freld DVUP-0] colected - Ekw-(38 (AS/ D) cottecteed .

Sodium persulfate tested in fiefld with CHEMETS colorimetric tubes, S, OB R /L

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ;

NAME: NAS JAX EK TAP LOCATION: Jacksonville, FL

WELL NO: EKMW-14 SAMPLE ID: EKMW-14 DATE: oY [0 71 2020
PURGING DATA

WELL 5 TUBING [ WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE P

DIAMETER (inches): DIAMETER (inches): /‘-‘ DEPTH: 19 feetto 23 feet | TO WATER {feet): 3.24 OR BAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= ( feet — o feet) X . gallons/foot = I gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only filt out if applicable)

= (O  gallons+(0-u02{ gallons/footX 30 feet)+ ©-/232 gallons = 0.2 [ gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING ‘ TOTAL VOLUME )
DEPTH IN WELL (feet): 2.\ DEPTH IN WELL (feet): A INITIATED AT: IS - 2| | ENDEDAT: 15 * 24 | PURGED (gallons): 0 . Z5
CUMUL. DEPTH . conp. | DCoEN
TIME VOLUME VOLUME PURGE TO (sta%dard TEMP, (circle units) (circle units) TURBIDITY COLOR ORP
PUIEGED PURGED RATE WATER units) (°C) umhos/cm - (NTUs) (describe) (mV)
alion X
(gallons) (gallons) (gpm) (feet) or STgn o Eataration
124 | 0.28 0-25 0.0% | 474 ['6.077 | 26.17| 3Iouy /oS 7.02 clesv | - 44|

WELL CAPACITY (Gallons Per Foot): 0.75”=0.02; 1”=0.04; 1.25"=0.06; 2"=0.16; 3"=0.37; 4"=0.65 5"=102 6"=147, 12°=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006;  3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.008; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION SAMPLER(S) SIGNATURE(S), SAMPLING < 2 SAMPLING
B Zinclegral / 6eo syynbec ﬁ'\/l_/’ W INITIATEDAT: 1S° 30 | ENDEDAT: IS 4§
PUMP OR TUBING TUBING ‘( ’/ FIELD-FILTERED: ¢/ N FILTER SIZE: 0. 4 Sum
DEPTH IN WELL (feet). 2.1 MATERIAL CODE: PE, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y (R TUBING Y NTiplaced) DUPLICATE: Y )
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL i
IDCODE | CONTAINERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (ml per minute)
EKMW-14 1 CHEMETS 25mL NA ; = - $208 (Persulfate) APP ~ 300
EKMW-14 3 AG 40mL H2504 - - TOC APP < /60
EKMW-14 1 PE 250 mL NONE e - S04% APP ~ 300
EKMW-14 1 PE 250 mL HNO3 - - Sulfur, Total | 9¢ APP ~ 300
A ¥/
EKMW-14 > PE 250 mL HNO3 . - Fe, Mn (%;s Lo\ ApP ~ 300
gumw-(4f 3 c6 o ~L He . == VvOCs A¢P < fou
REMARKS: Wel[ historically purges dr_y. Purge one equipment volqme prior to sampling. S, 0 0.3S ,:5/(_ (M e ww~3
Sodium persulfate tested in field with CHEMETS colorimetric tubes.
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA_FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ]
NAME: NAS JAX EK TAP \ LOCATION: Jacksonville, FL
WELLNO:  EKMW-11 | SAMPLE ID:  EKMW-11 | DATE: ) ]z; / Zeo
T
PURGING DATA
WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): /4’ DEPTH: 19 feetto 23 feet | TO WATER (feet): 4 s OR BAILER: —
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) X WELL CAPACITY 2
(only fill out if applicable) _ -
= { feet — feet) X — gallonsffoot = Cat gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) —
= gallons + (£. &€ Z&> gallonsffoot X 232 feet)y+ ©-132  gallons = ©- 2 gallons
INITIAL PUMP OR TUBING 2 FINAL PUMP OR TUBING z PURGING PURGING i TOTAL VOLUME )
DEPTH IN WELL (feet): I DEPTH IN WELL (feet): ! INITIATED AT; ) 34'7 ENDED AT: \354' PURGED (gallons): @ 'g
CUMUL. DEPTH ’ COND. D oaen”
TIVE VOLUME VOLUME PURGE TO (staF; arg | TEMP. | (circle units) vcle units) | TURBIDITY | COLOR ORP
PURGED PURGED RATE WATER . (°c)y umhosicm (NTUs) (describe) (mv)

units) or

(gallons) (gallons) (gpm) (feet) % saturation

WS/

By | .85 | 0 | gor | VL |Beg | o) | 9558 | (28 | 757 [CEAR [S/27

WELL CAPACITY (Gallons Per Foot): 0.76"=0.02, 1"=0.04; 1.256"=0.06; 2"=0.16; 3"=037; 4"=0865 5"=1.02;, &"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" =0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.008; 1/2" = 0.010; 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump, ESP = Electric Submersible Pump, PP = Peristaltic Pump; O = Other (Specify)

Iy SAMP NG DATA
SAM LEDBY (PRINT) / AFFILIATION: SAMPLER(S)SIGN SAMPLING SAMPLING
M“m?" r FoayTE C INITIATED AT: 14@e | ENDEDAT: |41
PUMI'-'"UR"'I'UBING TUBING N o FIELD-FILTERED: QD FILTER SIZE:€-45 pm
DEPTH IN WELL (feet): Z\ MATERIAL CODE: 'FE, = ] Filtration Equipment Type: 'é:@
FIELD DECONTAMINATION: PUMP Y TUBING Y (NTrgplaced) DUPLICATE: Y @
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING | SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL /
IDCODE | CONTAINERS | cope | VYOLUME USED ADDED IN FIELD (mL) | pH METHOD CODE (mL per minute)
EKMW-11 1 CHEMETS 25mL NA —_ $208 (Persulfate) APP Lot
EKMW-11 3 AG 40mL H2504 - L2 TOC APP
EKMW-11 1 PE 250 mL NONE — - S04% APP
EKMW-11 1 PE 250 mL HNO3 - Al Sulfur, Total APP _
EKMW-11 1 PE 250 mL HNO3 - L4z Fe, Mn APP 4
]
REMARKS: el historically purges dry. Euéu ane equipment volume prior to samplingy
Sodium persuifate tested in i colorimetric TODES:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE —
NAME: NAS JAX EK TAP I;LOCLATION: Jacksonville, FL
WELL NO:  EKMW-12 | SAMPLE ID:  EKMW-12 | DATE: ¢ 4/, /20
7
PURGING DATA /
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

(
DIAMETER (inches): 2 DIAMETER (inches): 74 DEPTH: 19 feetto 23 feet | TO WATER (feet): 4&3’ OR BAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable)

= ( = feet — — feet) X e gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME \
(only fill out if applicable)
= #— gallons +( #.00 2 gallons/foot X 2% feet)+ ©- 132  gallons & R gallons
INITIAL PUMP OR TUBING 7 | FINAL PUMP OR TUBING —Z PURGING — | PURGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): ) INITIATED AT:] 439 ENDED AT: 14' 3() PURGED (gallons): 025-
CUMUL. DEPTH y COND. Sl
TIME VOLUME VOLUME PURGE TO (sta’;dard TEMP, (circle units) n its) TURBIDITY COLOR ORP
PUIﬁGED PURGED RATE WATER T °C) ;;:(myuu\ éj{?&v%{ (NTUS) (describe) (mv)
(gallons) (gallons) (gpm) (feet) pSr‘cry Sturation )
1429 | 4725 | 025 |095 |497 | 5.53 |2Wey | 4670 | o2 o |eleag | G253
WELL CAPACITY (Gallons Per Foot): 0.75" =0.02; 1" =0.04, 1.25"=0.06; " =0.16; ? = 0,37, » = 0.65; * =1.02; 6" =1.47, 12" = 5.88

TUBING INSIDE DIA. CAPACITY (Gal./Ft): 1/8" = 0.0006; 3/16"=0.0014;  1/4" = 0.0026; 516" = 0.004; 38" = 0.006; 1/2" =0.010,  5/8" =0.016
PURGING EQUIPMENT CODES: B = Baliler; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)

| SANPLING DATA
)

SAMPLED'BY (PRINT) / AFFILIAT, 'N- SAMPLER(S) SI
] AR WS, (s T EC s

SAMPLING SAMPLING
INTIATED AT: | 43C | ENDED AT; ffb’

PUMP DR TUBING T??NG’&\___,/ FIELD-FILTERED: (Y ) N FILTER SIZE: . ¢S um
DEPTH IN WELL (feet): Z | MATERIAL CODE: PEIS Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y ) TUBING Y  Mroplaced) DUPLICATE: Y A

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP

ANALYSIS AND/OR | EQUIPMENT FLOWRATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL /
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mt) | pH METHOD CODE (MEiRerpinire)
EKMW-12 1 CHEMETS 25mL NA po— - 5208 (Persulfate) APP <zeg
EKMW-12 3 AG 40mL H2504 . 2 TOC APP ,
EKMW-12 1 PE 250 mL NONE — 5042 APP I
EKMW-12 1 PE 250mL HNO3 _ ez Sulfur, Total APP |
EKMW-12 1 PE 250 mL HNO3 sl I Fe, Mn APP \J
e ————
REMARKS: el historically purges dry Pufga one equipment volume pfior@g - = /
A ' i — LFA D07
Sodium persulfate tested in field Wit GHEMETS. colorimetric ubes: '7 0&5 re 9 .

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8§ = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)
pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Taple FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

Revision Date: February 12, 2009




Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE ]

NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL.

WELL NO:  EKMW-13B | SAMPLE ID:  EKMW-138 | DATE: © q,/ 21 /20
PURGING DATA

WELL ) TUBING \ WELL SCREEN INTERVAL STATIC DEPTH g PURGE PUMP TYPE

DIAMETER (inches): DIAMETER (inches): /Li’ DEPTH: 19 feetto 23 feet | TO WATER (feet): -7 ’ OR BAILER: PP

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

(only fill cut if applicable)

= ( - feet — - feet) X - gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
=.—  gallons + (¢ 922G galionsffoot X 2= feet) + €21 >72  gallons = ©. <gallons
INITIAL PUMP OR TUBING 2 FINAL PUMP OR TUBING PURGING - PURGING _TOTAL VOLUME o 2+
DEPTH IN WELL (feet): ( DEPTH IN WELL (feet): Z (| INTIATEDAT: L5 @GC | ENDEDAT: /570 5[ PURGED (gallons): s
CUMUL. DEPTH B COND. pL ey
TIME VOLUME VOLUME PURGE TO staF:\dard TEMP. (circle units) clde units) TURBIDITY COLOR ORP
PURGED | PURGED RATE | waTER | ¢ s (C) ymhos/em olr (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) @ SesEhoration

o5 025 | 425 |0-06 | GBe |5 54697 20| 1 323 | g |cppm| 520

WELL CAPACITY (Gallons Per Foot). 0.78" = 0.02; "=0.04; 1.25"=006;, 2"=0.16, "=0.37, 4"=085 "=1.02; "=1.47, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.). 1/8" =0.0008;  3/16" =0.0014,  1/4" = 0.0026, 5/16" = 0.004; 3/8" = 0.008; 1/2" = 0.010, 5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Fump/ 8P = Electric Submersible Pump; PP = Peristaltic Pump, O = Other (Specify)

[ 7 LING/DATA

SAMF'LEr] B?lm) / AFFILIATION SAMPLER({SYSI RE(B): SAMPLING B SAMPLING N _

e 2 HAil"T; évgasfmf-. L)L INITIATEDAT: )& JO | ENDED AT  [53
PUM?‘QH TUBING TUBI . FIELD-FILTERED: g) N FILTER SIZE:© Gg—ym
DEP 'I-HN'éLL (feet): [ MATERIAL CODE: Pb /j | Filtration Equipment Type: _

h)
FIELD DECONTAMINATION: PUMP Y [W? TUBING Y Meplaced) DUPLICATE: W N
= ey
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL d
IDCODE | CONTANERS | cope | VOLUME USED ADDED IN FIELD (mL) | pH EETLCD eor {TICIESHTIE)
EKMW-13B 1 CHEMETS 25mL NA — = §208 (Persulfate) APP ¢ 206
EKMW-13B 3 AG 4omL H2504 - 4L TOC APP
EKMW-13B 1 PE 250 mL NONE -= - S04% APP
EKMW-13B 1 PE 250 mL HNO3 - <t Sulfur, Total APP
EKMW-13B 1 PE 250 mL HNO3 g'b Fe, Mn APP o
REMARKS: WeII_ historically purges dr_y. I?urge one equipment volume p_rior to sampling. ‘JP o i Ms M5)
Sadium persulfate tested in field with CHEMETS colorimetric tubes. -

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3}

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2)
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
Revision Date: February 12, 2009
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Form FD 9000-24
GROUNDWATER SAMPLING LOG

SITE SITE :
NAME: NAS JAX EK TAP | LOCATION: Jacksonville, FL
WELL NO:  EKMW-14 | SAMPLE ID:  EKMW-14 ‘ DATE: ¢ ‘f/Zt/‘Zc;
PURGING DATA
WELL TUBING \ WELL SCREEN INTERVAL STATIC DEPTH e PURGE PUMP TYPE
DIAMETER (inches): DIAMETER' (inches): /" DEPTH: 19 feetto 23 feet | TO WATER (feet): 4 —4 OR BAILER: 77?
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
(only fill out if applicable) . N
= ( feet — feet) X gallonsifoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) J'_
= gallons + ( 0 -00Z&> gallonsffoot X 2 feety + © /22 gallons = 9 -Z gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING — 4| PURGING o TOTAL VOLUME
DEPTH IN WELL (feet): Z | DEPTH IN WELL (feet): | INITIATED AT: [ ATS ENDED AT: / S/ PURGED (gallons): <. 2<$T
CUMUL. DEPTH n | conp. U
TIME VOLUME VOLUME PURGE TO (staF:udard TEMP. (circle units) S nits) TURBIDITY COLOR ORP
PURGED | PURGED RATE WATER units) c) pmho o o o (NTUs) (describe) (mV)
(gallons) (gallons) {gpm) (feet) or S/cm) hataian
Is51 | 0 23 07 | @05 | Vo | |4ois | 2804 16 |15 | Ger| @Y
WELL CAPACITY (Gallons Per Foot): 0.75"=0.02;, 1" =0.04, 1.25"=0.08; " =0,16; "=0.37, 4" =0.65 "=1,02, 6”=147, 12"=5.88
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" = 0.0006:; 3/16" = 0.0014; 1/4" = 0.0026; 5/16" = 0.004, 3/8" = 0.008; 1/2" = 0.010; 65/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Other (Specify)
bin, / S&M?NG DATA
e A ¥
SAMPLED BY_{PRINT) / AFFILIATION:. SAMPLER(S) SIGNATURE(S) SAMPLING SAMPLING
! l AP HATT Crgesy 1% 5 INITIATED AT: 15;55 ENDED AT: /60@
PUMP OR TUBING 2 TUBING A T FIELD-FILTERED:( Y J N FILTER SIZE: © £ pm
DEPTH IN WELL (feet): MATERIAL CODE: Pc,, S Filtration Equipment Tjpe:
FIELD DECONTAMINATION: PUMP Y (N: TUBING Y (Nyreplaced) DUPLICATE: Y NS
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR | EQUIPMENT FLOW RATE
SAMPLE # MATERIAL PRESERVATIVE TOTAL VOL FINAL A
IDCODE | CONTANERS | cope | VO-UME USED ADDED IN FIELD (mL) | pH METHOD CODE (ml per minute)
EKMW-14 1 CHEMETS | 25mL NA = et §208 (Persulfate) APP L2000
EKMW-14 3 AG 40 mL H2804 - L2 TOC APP
EKMW-14 1 PE 250 mL NONE - = S042 APP
EKMW-14 1 PE 250 mL HNO3 — aT Sulfur, Total APP
EKMW-14 1 PE 250 mL HNO3 - ‘.‘L Fe, Mn APP
REMARKS:  yyell historically purges dry. Purge one equipment volume prior to sampling.
Sodium persulfate tested in field with CHEMETS colorimetric tubes.
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Poly-propylene; S = Silicone; T=Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTION 3)

pH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation (see Table FS 2200-2);
optionally, + 0.2 mg/L or + 10% (whichever is greater) Turbidity: all readings < 20 NTU; optionally + 5 NTU or £ 10% (whichever is greater)

Revision Date: February 12, 2009
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Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. E10 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Joshua Barnhart Borehole Diameter: 4 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 11 June 2019
Geologic Samples Well Comments
a Configu-
5| = _ -§ g = P ration
€| E| 8|8 Lithologic Description 38 > £ g
= £ o Q s
s |ls|5|2 &a s | £ &
Q Q o © =8 o o) =
] ] = c = ] - [
a Q| = | & 50 4 o N

T No recovery ., br< Flush-mount

1= T protective cover

B Surface Seal

4 Grout

2
3*:7 1
4—
5
6
—2
7
8
. = Portland Cement
9| Type I/l
103
1
12—
13— 4
14—+
15—
16—

-5 Bentonite Pellet
1775 SAND, grey, wet, loose, fine grain, light brown __Sp___ Seal, Type TR30
18— at bottom. sc

. ; % Clayey SANE.)’ grey, we.t, cohesive, fine grain. |« 30/65 Fine Sand
197 Orange staining in the first 0.5 feet. CL - Filter Pack

:*6 Sandy CLAY, grey, wet, semi-firm, low plasticity. —

20{ SAND, light grey, wet, cohesive, fine grain. sP ] =20/30 Sand Filter

41 CLAY, grey, wet, semi-firm, low plasticity. cL ; Pack
2173 SAND, grey to b t, cohesi —| = 4-inch Dia.

I , grey to brown, wet, cohesive. - — Slotted SCH 40
22— — PVC Screen

] CLAY, grey, wet, semi-firm, medium plasticity. cL — (0.01 inch)
23—+7 ==—4-inch Dia. PVC

E, Borehole depth 23.0 ft End Cap
24— Notes:

4 m - metres

. ft - feet
25 - NA - not applicable

- PID - photoionization
26j78 detector

- ppmv - parts per million
27; by volume

-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. E11 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Joshua Barnhart Borehole Diameter: 4 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 12 June 2019
Geologic Samples Well Comments
a Configu-
5| = -5 g - P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ = o 8 s
s | s |5 2 8 2 = b
5| 5 8|8 £ S | a =
] ] - c = (0] = Q
a) Q| = | & 50 4 o N
T No recovery ., br< Flush-mount
1= T protective cover
B Surface Seal
4 Grout
2
3*:7 1
4—
5
6
T2
7—
8
T = Portland Cement
9| Type I/l
10— 3
1M1—
12—
13— 4
14—
157: SAND, grey, saturated, loose, fine grain, orange SP
16*: g 7 \staining throughout. sC
Efs 7 g;aiﬁ?ggSAND, grey, cohesive, fine grain, orange/ oL Bentonite Pellet
177:* 77277\ Sandy CLAY, grey, semi-firm, low plasticity. sc Seal, Type TR30
18— 1 Clqygy SAND, grey, compact, fine grain, orange
] staining in t.hs.s: f|r§t 0.25'feet gt '« 30/65 Fine Sand
19+ 4 Orange staining in the first 0.25 feet. - Filter Pack
:*6 / Increase in grain size in the last 0.25 feet. cL —
20—: Sandy CLAY, grey, semi-firm, low plasticity, wet. 1 1=20/30 Sand Filter
T CLAY, grey, semi-firm, semi-plastic, wet. cL — Pack
21— Sandy CLAY, grey, semi-firm, low plasticity, wet. | oL —{=——4-inch Dia.
] Orange staining in the first 0.25 feet. — Slotted SCH 40
22— \CLAY, grey, wet, semi-firm, medium plasticity. / cL — PVC Screen
. — = —] (0.01 inch)
4 Sandy CLAY, wet, grey, semi-firm, low plasticity. EH. | .
237 R i 4-inch Dia. PVC
] Orange staining in the first 0.25 feet. End Cap
241 CLAY, grey, semi-firm, medium plasticity. Notes:
1 Borehole depth 23.0 ft o s
25— ft - feet
- NA - not applicable
- PID - photoionization
26j78 detector
- ppmv - parts per million
27; by volume
El PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. E12 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Bryce Zinckgraf Borehole Diameter: 4 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR and Mitch Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 25 June 2019
Geologic Samples Well Comments
a Configu-
T | = -5 S - P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ |5 |5|2 3 | 3 | & b
Q Q o © = g o o) =
] ] =) c = Q = [
a) Q| = | & 50 4 o N

T Not logged 1], = k= Flush-mount

1= protective cover

B Surface Seal

4 Grout

2

3*:7 1

4—

5

6

T2

7j7

8

97{ = Portland Cement
10—3 Type I/l
1
12—
13— 4
14—
15—
16—

45
17—

18—

7 = 30/65 Fine Sand
19— — Filter Pack
20{76 |  =20/30 Sand Filter

1 —] Pack
21— —==1—4-inch Dia.

al — Slotted SCH 40
22— — PVC Screen

= —] (0.01 inch)

a7 kel =—— 4-inch Dia. PVC
= 1 Borehole depth 23.0 ft End Cap
24f Notes:
Ee m - metres
i ft - feet
25 - NA -eﬁot applicable

- PID - photoionization
26j78 detector

- ppmv - parts per million
27; by volume

-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. EKMW-12 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Joshua Barnhart Borehole Diameter: 2 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 10 June 2019
Geologic Samples Well Comments
a Configu-
T | = -5 S - P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ |5 |5|2 3 | 3 | & %
Q Q o © =8 o o) =
] ] =) c = Q = [
a) Q| = | & 50 4 o N
T Not logged —_ k< Flush-mount
1= T protective cover
B Surface Seal
4 Grout
2
3*:f 1
4—
5—
6
T2
7j7
8
9 = Portland Cement
a Type I/l
10— 3
1
12—
13— 4
14—+
15—
16—
45
17— ; = Bentonite Pellet
J Seal, Type TR30
18— T 30/65 Fine Sand
1 Filter Pack
19— —
16 — i
20— — [=20/30 Sand Filter
1 —] Pack
21— —==1—2-inch Dia.
al — Slotted SCH 40
22— — PVC Screen
= —] (0.01 inch)
7 el ——2-inch Dia. PVC
= 1 Borehole depth 23.0 ft End Cap
24f Notes:
Ee m - metres
] ft - feet
25 - NA -eﬁot applicable
- PID - photoionization
26j78 detector
- ppmv - parts per million
27; by volume
-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. EKMW-13B Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Joshua Barnhart Borehole Diameter: 2 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 11 June 2019
Geologic Samples Well Comments
a Configu-
- > -5 g = P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ £ o Q s
s |ls|5|2 &a s | £ &
Q Q o © =8 o o) =
] ] = c = ] - [
a Q| = | & 50 4 o N
T No recovery ., br< Flush-mount
1= T protective cover
B Surface Seal
4 Grout
2
3*:7 1
4—
5
6
—2
7
8
9+
. r<Portland Cement
10— 3 Type Il
1
12—
13— 4
147; SAND, light brown, saturated, loose, fine grain SP
15— ; Clayey SAND, light brown and grey, wet, sc
1 »' cohesive, fine grain, orange staining throughout.
16— g 2 Sandy CLAY, grey, wet, compact, semi-plastic, CL
-5 Zoar \orange staining throughout. sc
17 / 4 Clayey SAND, grey to light grey, wet, cohesive,
0 fine grain and increasing with depth
18— Orange staining in the first 0.75 feet Bentonite Pellet
] — - — entonite Pelle
1 CLAY, grey, wet, semi-firm, medium plasticity. TSeaI, Type TR30
19— ] 30/65 Fine Sand
16 — Filter Pack
20— cL —] [™20/30 Sand Filter
1 — Pack
21— —1=+7—2-inch Dia.
= — Slotted SCH 40
22— — PVC Screen
- —] (0.01 inch)
23—7 ==—2-inch Dia. PVC
E, Borehole depth 23.0 ft End Cap
24— Notes:
4 m - metres
. ft - feet
25 - NA - not applicable
- PID - photoionization
26j78 detector
- ppmv - parts per million
27; by volume
-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. EKMW-14 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Blaine Dawson Borehole Diameter: 2 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 7 June 2019
Geologic Samples Well Comments
a Configu-
- > -5 g = P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ £ o Q s
s |ls|5|2 &a s | £ &
Q Q o © =8 o o) =
] ] = c = ] - [
a Q| = | & 50 4 o N
T No recovery ., br< Flush-mount
1= T protective cover
B Surface Seal
4 Grout
2—
3*:7 1
4—
5—
6 = Portland Cement
-—2 Type I/l
7—
8
9+
103
1
T Bentonite Pellet
12— Seal, Type TR30
13— 4
147; ; SAND, light brown to grey, saturated, loose, fine SP
15— v 4 \grain, well sorted. sc
] #7277 Clayey SAND, light brown, saturated, cohesive, .
16*: / fine grain, well sorted, orange staining cL *gﬁt/gf;;gﬁ Sand
15 72727 | \throughout. [l sc
17 Sandy CLAY, grey, wet, semi-soft, low plasticity.
I Orange staining throughout first 0.25 feet.
18— Clayey SAND, grey, wet, soft, fine grain, orange
] staining throughout, cohesive.
19 CLAY, grey, wet, firm, medium plasticity. -
20 ° o | =20/30 Sand Filter
1 —] Pack
21— 11— 2-inch Dia.
sl — Slotted SCH 40
22— — PVC Screen
- —] (0.01 inch)
2317 e «——2-inch Dia. PVC
E, Borehole depth 23.0 ft End Cap
24— Notes:
-+ m - metres
. ft - feet
25 - NA - not applicable
- PID - photoionization
26j78 detector
- ppmv - parts per million
27; by volume
-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. S9 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Blaine Dawson Borehole Diameter: 4 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 7 June 2019
Geologic Samples Well Comments
a Configu-
T | = -5 S - P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ |5 |5|2 3 | 3 | & %
Q Q o © = g o o) =
] ] =) c = Q = [
a) Q| = | & S50 o o %)
T Not logged —_ k< Flush-mount
1= T protective cover
B Surface Seal
4 Grout
2—
3?7 1
4—
5
6
T2
7j7
8 = Portland Cement
a Type I/l
9—
10— 3
1
12—
13— 4
14—+
15—
< Bentonite Pellet
16— 5 Seal, Type TR30
174
18- =30/65 Fine Sand
a Filter Pack
19— —
T 6 — i
20— — [=20/30 Sand Filter
1 —] Pack
21— —1==1—4-inch Dia.
sl — Slotted SCH 40
22— — PVC Screen
= —] (0.01 inch)
a7 kel =—— 4-inch Dia. PVC
= 1 Borehole depth 23.0 ft End Cap
24f Notes:
+ m - metres
i ft - feet
25 - NA -eﬁot applicable
- PID - photoionization
26j78 detector
- ppmv - parts per million
27; by volume
-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. S10 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Bryce Zinckgraf Borehole Diameter: 4 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR and Mitch Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 24 June 2019
Geologic Samples Well Comments
a Configu-
T | = -5 S - P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ |5 |5|2 3 | 3 | & b
Q Q o © = g o o) =
] ] =) c = Q = [
a) Q| = | & 50 o o %)

T Not logged 1], = k= Flush-mount

1= protective cover

B Surface Seal

4 Grout

2—
3?7 1
4—
5
6
T2
7j7
875 = Portland Cement
9 Type I/l
10— 3
1
12—
13— 4
14—
15—
16—

-5 Bentonite Pellet
17— Seal, Type TR30
18—

7 = 30/65 Fine Sand
19— — Filter Pack
20{76 |  =20/30 Sand Filter

1 —] Pack
21— —==1—4-inch Dia.

sl — Slotted SCH 40
22— — PVC Screen

= —] (0.01 inch)

a7 kel =—— 4-inch Dia. PVC
= 1 Borehole depth 23.0 ft End Cap
24f Notes:
+ m - metres
i ft - feet
25 - NA -eﬁot applicable

- PID - photoionization
26j78 detector

- ppmv - parts per million
27; by volume

-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. S11 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Bryce Zinckgraf Borehole Diameter: 4 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR and Mitch Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 24 June 2019
Geologic Samples Well Comments
a Configu-
T | = -5 S - P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ |5 |5|2 3 | 3 | & b
Q Q o © = g o o) =
] ] =) c = Q = [
a) Q| = | & 50 o o %)

T Not logged 1], = k= Flush-mount

1= protective cover

B Surface Seal

4 Grout

2—
3?7 1
4—
5
6
T2
7j7
875 = Portland Cement
9 Type I/l
10— 3
1
12—
13— 4
14—
15—
16—

-5 Bentonite Pellet
17— Seal, Type TR30
18—

7 = 30/65 Fine Sand
19— — Filter Pack
20{76 |  =20/30 Sand Filter

1 —] Pack
21— —==1—4-inch Dia.

sl — Slotted SCH 40
22— — PVC Screen

= — (0.01 inch)

a7 kel =—— 4-inch Dia. PVC
= 1 Borehole depth 23.0 ft End Cap
24f Notes:
+ m - metres
i ft - feet
25 - NA -eﬁot applicable

- PID - photoionization
26j78 detector

- ppmv - parts per million
27; by volume

-1 PVC - polyvinyl chloride




Geosyntec®

Report: MASTER (MASCO); File: P:\PRJ\ADMIN\GINT\PROJECTS\TR0673 EK-TAP.GPJ; 9/27/2019

consultants
Borehole No. S12 Page 1 of 1 Borehole Log
Project No.: TR0673 Location: NAS-JAX OU3, FL
Client: ESTCP Coordinates:
Logged By: Blaine Dawson Borehole Diameter: 4 inches
Reviewed By: M. Watling Site Datum:
Drilling Company: EDS - JR Pennington Ground Surface Elevation:
Drilling Method: Hollow Stem Auger Top PVC Casing Elevation: N/A
Well Material: Schedule 40 PVC Completion Date: 11 June 2019
Geologic Samples Well Comments
a Configu-
T | = -5 S - P ration
€| E| 8|8 Lithologic Description 38 > £ g
£ |5 |5|2 3 | 3 | & %
Q Q o © = g o o) =
] ] =) c = Q = [
a) Q| = | & 50 o o %)
T Not logged —_ k< Flush-mount
1= T protective cover
B Surface Seal
4 Grout
2
3*:7 1
4—
5—
6
T2
7j7
8
9 = Portland Cement
a Type I/l
10— 3
1
12—
13— 4
14—
15—
16—
45
17— % g
b Bentonite Pellet
18— Seal, Type TR30
7 = 30/65 Fine Sand
19— — Filter Pack
20{76 |  =20/30 Sand Filter
1 —] Pack
21— —==1—4-inch Dia.
sl — Slotted SCH 40
22— — PVC Screen
= —] (0.01 inch)
a7 kel =—— 4-inch Dia. PVC
= 1 Borehole depth 23.0 ft End Cap
24f Notes:
+ m - metres
i ft - feet
25 - NA -eﬁot applicable
- PID - photoionization
26j78 detector
- ppmv - parts per million
27; by volume
-1 PVC - polyvinyl chloride
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Ot Jo 9 abed

(z 'no¥) 6TOZ/ZT/2T

Eurofins TestAmerica, St. Louis

: > <% eurofins o
13715 Rider Trail North ‘8‘ A“ﬂtﬂ Chaln of 0ust0dy Record E[.Jlr').n]-ihfﬂl Testing
Earth City, MO 63045 TestAmerica
Phone: 314-298-8566 Fax: 314-298-8757
Sampler i F Lab PM: Cammer Tracking No(s} COC No
Client Information B. Z—“"C"‘ﬂ’r Awalt, Jayna K 160-8189-4152 1
Client Contact Phone: E-Mail Page
Mr. Mark Watling (ao Lf) -302- (5 OOljayna awalt@testamericainc.com Page 1 of 1
Company Job #:
Geosyntec Consultants, Inc Analysis Requested
Address Due Date Requested: ‘IPreservation Codes:
130 Stone Road West
% A-HCL M - Haxane
City TAT Requested (days): B3 T B - NaOH K- Nane
Guelph x g 2k I C - Zn Acelate O - AsNa02
State. Zip STD §xd £ oy 1274 D - Nitric Acid P - Na204s
ON, N1G3Z2 Wl & o [/ ] E - NaHSO4 Q- Na2S03
e =5 2 = iy ~ | F-meoH R - Na25203
5 g ® -} G- Amchlor S -H2504
100004032 p - H-Ascorbic Acid T - TSP Dodecahydrate
Email WO #: Q@ § I-Ice U - Acetone
mwatling@geosyntec.com g 2 "E’ == @ | o - O water V- MCAA
Project Name [Project # g g ﬁ g E_’Eg:'q ;V_'e'::;'(‘: sel
NAS Jacksonville Project TRO673 16008378 a Sl aihian | 7 e
B SSowa gl2(2|% 8 Jother:
NAS JAX e TAP g3l >
, 52|24
Sample Matrix Els|8| &
Type (wewater, e 8 8‘ &
Sample | (C=comp, O-sv::ll:éil. :L ;I § §
Sample Identification Sample Date | Time | G=grab) |ar-risaus, a-sic SI&|B|8& Special Instructions/Note:
‘.. " — ,,T‘.a-'“ : —. : :',:_:,‘ R E 2 - > 3 T - : .‘\f. -'\f{;i; _(:,- ¥ ==:'_. vy .V'_,r ., = = ,E_,._‘_':_',,‘
ECMW - (1 2| tas | G | wate W [ x([x|x|x
Elkmw - 12 7211iq12:00| G Water x| x|x|x
Exmw -138 2014 12250 G | Watr x| x| x| x
B MW -4 TIW[R | 13:40] G | water X|X|X| X
buP -ol - == (‘, Water x| x|xlx =
EYWMAW -1y (MS\! TInR | 13:4o G Water X ] iR ,
exemw -1 (msp) a4 G | water %
FIELD BLANK TN dS | G| water (]| x[X([x[X
TR\P  BLAWNK = = — | water X
TR\P BLanvk 2 —_ —_ - Water X _ 160-34870 Chain of Custody
T
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin lrritant — Paison 8 Unknown — Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested. |, 11, Il IV, Other (specify) Special Instructions/QC Requirements:
IEmpty Kit Relinquished by: [Date |Tirne: Method of Shipment
Relinquished by. Date/Time Company Rﬁﬂéﬁ'i_/ & DatelTime Company
}%’/W {11 ]2018 (B-00 | Geosynl M OFzte 95| TA sTL
Relinquished by ﬂ / v Date/Time: | Company [ Received by. — Date/Time Company
}-ﬁehnquiahed by: Date/Time Company Received by Date/Time Company

Custody Seals Intact: |Custody Seal No.:

A Yes A No

Cooler Temperature(s) °C and Other Remarks:

Ver: 01/16/2019



9z Jo G abed

(T "'noY) 6TOZ/2T/2T

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045

Phone: 314-298-8566 Fax 314-208-8757

.~ eurofins

Chain of Custody Record

Sampler Lab PM Carrier Tracking Na(s) COC No
Client Information B. LAM /T RBa-wloAAwalt, Jayna K 160-8517-4315. 1
Client Contact Phone: E-Mail Page
Michelle Cho ‘iot{ 3-0?- ISvo jayna awalt@testamericaine com Page 1 of 1
Company Job #
Geosyntec Consultants, Inc. Analysis Requested
Address Oue Date Requested: Preservation Codes:
130 Stone Road West - W s
City TAT Requested (days): B -NaOH N - None
Guelph o~ C - Zn Acetate O - AsNaO2
State. Zip S-rD g,' & D - Nitric Acid P - Na204s
ON. N1G3Z2 o '-_C- E - NaHS04 Q - Na2s03
! o | £ F - MeOH R - Na25203
Phone PO # > Wz G - Amchlor S-H2504
100004032 = ° G - H-Ascorbic Acid T - TSP Dodecahydrate
Email WO # = _| = o |« I-lce U - Acetone
mcho@geosyntec.com alglsS || 2| a J - DI water V- MCAA
@geosy alZl o | 5|5 |5 21k.-eota W-pH 4.5
Project Name Project # sl_' = i =2 ) e & o
" . Zall = = = = | L-EDA Z - other (specify)
NAS Jacksonville Project TRO673 16008378 ofli®] 5| 2 |z g
Site SSowE glz)ls|a|e|z g |otner:
alell 15|88 -
wjwl c ° M, =]
ol S| 528 5
Sample | Matrix |E1g@) =2/ 5|2 £
Type | (v [EfE)S18 1918 #
Sample |(C=comp,| ommwor [Bl €| 2| =S| 5 ]
Sample Identification Sample Date Time G=grab) [er-reswaa)|lic] 2| S [ S [ 2| & e Special Instructions/Note:
Preservation Cede: N [D |s ID
Exaw -1l jol2219 | j0:(o| @ | Water XXX Y
Ecaaw - 12 lo:So Water YUY
Exaw- 3B -8 Water XIX[X
EXmw - 14 15:3D Water XXX
DuP-0]| —_ Water X XXX
FIELD BLANK 4 lo: 20 y Water X XX
0-36113 Chain of Custody
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard - Flammable I:I.Skm Irritant ] Paison B ] Unknown - Radjiological Return To Client L Disposal By Lab Archive For Months
Deliverable Requested: |, II, Ill, IV, Other (specify) Special Instructions/QC Reguirements:
Empty Kit Relinquished by: |Date. IT‘rme: IMethoﬁ of Shipment
*ﬁelmq ed by Date/Time Company Recewad by Date/Time Company
jg,’-’ /Z//V 10/23/(9 l6: 0D GeogyntHe L Mu 102419 093¢ £74 ST
Relin by q Date/Time Company I Received by Date/Time Company
Relinquished by Date/Time Company Received by DatelTime Company
Custody Seals Intact: |Custody Seal No Cooler Temperature(s) °C and Other Remarks
A Yes A No

Ver: 01/16/2019



G Jo 9 abed

(T 'noY) 6TOZ/TT/2T

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045
Phene 314-298-8566 Fax' 314-298-8757

Chain of Custody Record

< eurofins

Client Information

Sampler

. 2iadeaa @

Lab PM
Awalt, Jayna K

Carner Tracking No(s)

COC No

160-8549-4327 .1

Client Contact Phone N E-Mail Page
Michelle Cho a‘ oY - Jo2-(So0 jayna awalt@testamericainc. com Page 1 of 2
Company Job #
Geosyntec Consultants, Inc Analysis Requested
Address Due Date Requested: Preservation Codes:
130 Stone Road West e HEL TR
City TAT Requested (days): B - NaOH N - None
Guelph = C - Zn Acelale O - AsNaO2
State, Zip. ST o ol D - Nitric Acid P - Na204S
ON. N1G3Z2 | = E - NaHS04 Q - Na2503
- 2l= F - MeOH R - Na25203
Phone PO# e w |2 - G - Amchtar S - H2504
100004032 5| 6 (3 s H H - Ascorbic Acd T - TSP Dodecahydrate
Email WO # E 1 :1-; E w & £ |- lce U - Acetone
h e ntec.com ole]| 3 == 2 = 2 J - DI Water V- MCAA
meha@geosy el 2 |5 |E|=2|5 2 £1k-eota W . pH 4-5
Project Name Project # =I5l | T2 (2= " ElL-EDA Z - other (specify)
NAS Jacksonville Project TROB73 16008378 apiod 5| 2 cl=|a & g
Site SEOWR = =l £ |a | B z|@ = S |other:
NAS TAX Ex TAP el o | B8 210 5 P
ohEl S| =293 v P
3z [ Nl 2 = 0 T
Sample Matrix E = E e §, n 8 "D) g -E
Type: | foed |SHER 21812 [8]5]53 2
Sample | (C=comp,| ocmmasteri, 2 2 S. -l = e § % =
Sample Identification Sample Date Time G=grab) | ar=tisue, a=air)| i ols|lalslgls w8 = Special Instructions/Note
Preservation Code N |ID[s [p|a IN |D ey
EkMwn - (| iLos/ig|/o:00| G Water |WIN|T[1]3
EX MW - (2 [0:25 Water | TR O e )
EX MW - 138 [2:30 Water e Y
____——_
= : =——
Eaw - ¢ 13:30 Water 0 16 s 5 =——
-ﬁ——__
——
A J4: 05 Water 4 RN =—
—
\
. : =
PZ - 07 (MS/SD) 14:05 water ] 1Y 2 =
_———
_
PWO0OS | I5:00 waer |y 31 =—
=—————
—_——
_
DUP - o]l v — y Water ~V.L A = T =
_——
% ©
Water Ss—=0
=0
_——
Water 0
-——__-_:“‘——'—-—-___‘ o
Water
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin Irritant Foison B Unknown Radiological Return To Chent Disposal By Lab Archive For ___ Months
Deliverable Requested. |, I, Ill, IV, Other (specify) Special Instructions/QC Requirements:
ty Kit Rel ished b Date Time: Method of Shipment
Empty inquished by l I = I 7
Relinquished by Date/Time Company Recgivad be //’W Dat "inme / Co }p
2 Ap W/06/19 __(1:00 |Geosiyntec | Wi, U219/ 2900 | 7Ths
Relinquished by / / q Date/Time Company | Received by ' Date/Time 1’4 ! o= Company
Relinquished by DatefTime Company Received by Date/Time Company
Custody Seals Intact: |Custody Seal No Caoler Temperature(s) °C and Other Remarks

A Yes A No

Ver: 01/16/2019

7]



9z Jo G abed

610¢/¢T/cT

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045

Phone: 314-298-8566 Fax 314-298-8757

Chain of Custody Record

«neurofins

Sampler Lab PM Carrier Tracking No(s) COC No:
Glieritintomaation . Doaanwarc— Awalt. Jayna K 160-8613-4372.1
Client Contact Phone . E-Mail Page
Michelle Cho Aoa. gs7 'R jayna awalt@testamericainc com Page 1 of 1
Company Job #
Geosyntec Consultants, Inc. Analysis Requested
Address Due Date Requested: Preservation Codes:
130 Stone Road West & L A
City TAT Requested (days): B - NaCH N - None
Guelph = C - Zn Acelate 0 - AsNa02
Stale. Zip 51s D - Nitric Acid P - Na204S
2| = E - NaHS04 Q- Na2s03
ON, N1G3Z22 El s F - MeOH R - Na25203
Phone PO = A E: G - Amchlor S - H2S04
100004032 = o G 9 H - Ascorbic Acid T - TSP Dodecahydrate
Eman WO # z 2 ofc I-lce U - Acetone
sle|s5| 15| @ J-DI'Water V- MCAA
mcho@geosyntec com HE R 5|8 | M Vit
Project Name ‘ Project # zlg]le| T2 2 E|L-EDA Z - other (specify)
NAS Jacksonville Project TRO673 16008378 o|l8ls|2|cls 2
Site SSowWHA g zls|a|e| 2 g |other:
. A1 o
NAS- AAx G FYIEIERE %
= B E R R 5
Sample | Matrix [S]18 = 2| 5|2 €
Type [ fwewe JZIEIB 1B z
=sohd, 1 —
Sample | (C=comp, | omwston |2 £ gx b é b =
Sample |dentification Sample Date | Time | G=grab) |errsswsead|ic] ] 3 | & | & | & o Spesial Instructions/Note:
Preservation Code: N Ip Is |D
EKmw - 1t t\||?/zor1 \ASeo (o Water | g ) e bl 5
EXMw- 12 1523 & Water | %l el 2 6
EWXMw-15R =4 G Water |y X ¥ |x|X G
£ MW= 1 & iess | &G water gl [ x [ x| x|x G
Due- o) = €y Water | X x|x|x G
v
Frevo Brarw 1S (3 Water | Xl K|l x| X G
Water
“ “ ‘l N m\ ‘\“ “\\\“m\ .
~  160-36445 Chain of Custody —
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard e Flammable — Skin lrritant Paison B Unknown Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: |, 11, lll, IV, Other (specify) Special Instructions/QC Reguirements:
Empty Kit Relinquished by lDate ITime lf-‘-sthuﬁ of Shipment
-
Relinquighed by DatefTime Company Recesyged by Dale/Time Company
j?»zwmr MW 1'7;"/3”7 \o* 30 i M é;- izilia odeo
Relinquished by 4 = DateMme. Company Received by e DatefTime Company
Relinguished by Date/Time Company Received by Date/Time. Company
Custody Seals Intact: |Cuslody Seal No Cooler Temperature(s) °C and Other Remarks
A Yes A No

Ver: 01/16/2019




TZ Jo G abed

610¢/L2/CT

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045
Phone: 314-298-8566 Fax: 314-298-8757

Chain of Custody Record

<= eurofins

Sampler Lab PM Carner Tracking No(s) COC No
Client Information TJosthe Bo wlat Awalt, Jayna K 160-8668-4400.1
Client Contact Phone E-Mail Page
Michelle Cho qo4 - 0SB - (DY jayna.awalt@testamericainc.com Page 1 of 1
Company . Job #
Geosyntec Consultants, Inc. Analysis Requested
Address Due Date Requested: Preservation Codes:
130 Stone Road West A HEL M e
City TAT Requested (days): B - NaOH N - None
Guelph = C - Zn Acetate 0 - AsNaO2
State, Zip o i B B g D - Nitric Acid P - Na204s
= @ E - NaHS04 Q- Naz2s03
ON, N1Gs72 < © F - MeOH R - Na25203
Phone: PO# z|z @ G - Amchior S - H2804
100004032 Sl o« G H-Ascorbic Acid T - TSP Dodecahydrate
Email WO # E % w o | -lce U - Acetone
mcho@geosyntec com al®l1s|2| 2|5 J- DI Water V - MCAA
- l@g z — ol 2 12183 £ |k-eoma W-pH 4.5
roject Name i ol o | s | T | ElL-EpA Z - other (specify)
NAS Jacksonville Project TRO673 16008378 o| 8] s 3|2 g g
Site SSOWs g =1 5 = al 8 S |other:
NAS TAX Ew TAP sl2|s|2|5|3 5
=il 2 ln | =] & s
v = o a A
sample | Matrix [2}@f ') 0| 2| § £
Type | (e JTLEIS 18182 : 2
Sample | (C=comp,| ommseron. z £ :. ;i ;;I % E
Sample |dentification Sample Date Time G=grab) |er-rsswasalic] &1 S | 2| 8 | 8 c Special Instructions/Note:
Preservation Code: N D |ID |s
ekmw - (I rzfo3(1q||1:25 G Water IWIN[/ |1 |1 |3 =—— |
—— &
Cmw - 12 205 | G Water 3l =—— °
=2
e - 138 13347 6 Water i s ="
_— 0
Eleaaw - (Y 14 4s G Water T R ===
===—— ¢
—_— )
DuP - o) = G Watiar AR ==
—
4 : Water =——1u NO PRESEMVATIVES
CLELD RLANK 12:00 G vl ] {13 8 NOE  ErRGUOGH wortLes
ey WERE. SHIPPED
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard L Flammable Skin Irritant Pojson B Unknown Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: |, I, IIl, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit Relinquished by: IDate —l?ime: IMEmﬂd of Shipment y
Relinquisi y: Date/Time Company Received by: - W / Date/Tjme: / 16 Company
ﬁ T oty e j2/03/1q  (7: 30 Gosynle (%u/ﬂ/ Vi L\ W9/ 013 454
Rennqmsﬁ? - / e q DatelTime: Compan{ Received by” ¥ 7 Date/Time: 7 Company
Relinquished by Date/Time Company Received by Date/Time Company

Custody Seals Intact: |Custody Seal No

A Yes A No

Cooler Temperature(s) °C and Other Remarks

Ver: 01/16/2019




G¢ Jo 9 abed

610¢/L2/CT

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045
Phone: 314-298-8566 Fax: 314-298-8757

Chain of Custody Record

<= eurofins

Sampler Lab PM Carrier Tracking No(s) COC No
Client Information By unckaval  [Awal Jaynak 160-8697-4420.2
Client Contact Phone ’ =) E-Mail Page @
Michelie Cho QoY - 302 - ISoo jayna.awalt@testamericainc com Pagezetz / ofF |
Company: Jab #
Geosyntec Consultants, Inc. Analysis Requested
Address Due Date Requested: Preservation Codes:
130 Stone Road West 1z{27(2019
A -HCL M - Hexane
City TAT Requested (days): B - N2OH K= None
Guelph w C - Zn Acetate O - AsNaD2
State. Zp 20S }-" g W s D - Nitric Acid P - Na2045
ON. N1G3Z2 & | 2 & E - NaHS04 Q - Na2503
- —~ o o| = F - MeOH R - Na25203
Phone | 2|6 5 5| £ G - Amehlor 5 - H2504
100004032 5 5 | = G . 2 H- Ascorbic Acid T - TSP Dodecahydrate
Email WO # = 2 -g, a1e - | - Ice U - Acetone
mcho@geosyntec.com sl S (2| 2| |2l2|a < - Dl Water V - MCAA
- %g Y — = HEEIEIR R £l k-EDTA W-pH 45
i s roject >lo] | = glg|l8lzs|E ElL-EDA Z - other (specify)
NAS Jacksonville Project TR0673 16008378 ol8ls|e|a8|lslzlz 2 £
Site SSOWR glzls|=|12(2(z]2]|a S lother:
NAS TJAX Ek TAP alala|E[(2|6|8]|2|3 P
i -1 21 F ol e a a e Py
i o 2| 2lel & &]d]| 2
Sample | Matrix |EYg] =2 |2 | 52 2|8 £
Type | (vt |ZREIS 18(9]|C|8[8|8 2
Sample | (C=comp, g=.:,|e,.,.|, % '?_- 2» £ § § gl e gl =
Sample Identification Sample Date Time G=grab) |er-resen-ar)El 2] S | S| R[S [ S| 8| 8 X Special Instructions/Note:
Preservation Code: N ID |A Is D |D D _
e e
Sl = 14 2Zle (a0 | G | Water X =
——————
- A Water —
CvMmwW = L [l:So >< =.
3 ]
Exmw — (2 CMS/M'D) W ER) Water >< __4%4,
= —_— U
ECeaw - (39 13:4S Water X XX =-
——— g e
cedmw = (¢ 14: 40 Water X X>< >< =——1F
——— O
_—
DyP - a \ e il >< 1
; _—
FIELD BLANWK N IS:0S Water X x>< :%
————————— =
TR\P  BLANK — = | =] Ve % —
Water
Water
Water
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable - Skin Irritant Poison B Unknown L Radiological Return To Clent Disposal By Lab Archive For Months
Deliverable Requested: |, II, lll, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit Relinquished by: lDaie: lTirne‘ lMelhod of Shipment: S
A
Relin ed by Date/Time Company REW by M DaleS\lmaO / Company | &
ﬁ? o W wagcﬂz{lq!l‘-‘n 4: 30 Geosyntec o Uy~ 12-00-4/11 00 ff?f?’v
Reln\?&! by ﬂ \t t Date/Time Company * Received by. Date/Time ! Campany
Relinquished by DatefTime: Company Received by Date/Time: Company

Custody Seals Intact:
A Yes A No

Custody Seal No

Cooler Temperature(s) °C and Other Remarks

Ver: 01/16/2019




LT Jo G abed

lfestAmerica, St. Louis

Chain of Custody Record

<% eurofins

610¢/L2/CT

21 Trail North
.y, MO 63045
314-298-8566 Fax: 314-298-8757
Sampler Lab PM Carrier Tracking No(s) COC No
Jdent Information B i Zu\ckqm_c—— Awalt, Jayna K 160-8697-4420.1
Client Contact Phone ; 7 E-Mail Page
Michelle Cho q 04 = B2 = [S'O (o] jayna await@testamericainc.com Page 1 of 2
Company Job #
Geosyntec Consultants, Inc Analysis Requested
Address Due Date Requested: Preservation Codes:
130 Stone Road West 1z(27(2019
City TAT Requested (days): g :g&_‘ x :;:::ne
Guelph o C - Zn Acetate O - AsNaD2
State, Zip ROS q ol el [P D - Nitric Acid P - Naz04s
ON, N1G3Z2 a |23 E - NaHS04 Q- Na2s03
in. [= 30 - F -MeOH R -Na25203
[ -
Phone ?88‘004032 _E‘ é @ E & G - Amchlar S - H2S04
o g = G ' 2 H - Ascorbic Acid T - TSP Dodecahydrate
Email WO # ZI 5 = | =| 0 2 2 I-lce U - Acetone
mcho@geosyntec.com szl s €2 Sleg|ala o | -0 water V - MCAA
= - afel 2 | = || 2 g9 & | <-EDTA W - pH 4-5
Project Name Project # S b 0] o r o = e
: \ > B[ | = ete ] s e = |L-EDA Z - other (specify)
NAS Jacksonville Project TRO673 16008378 sl 8 |[E|la|lc]2|8]|E =2
i SSOWE ol E (2|0 | 8|22 3 S |ower:
NAS JAX EK TAP el > 1s|213|8|3|= 3
A== (e[ f{e|s|a]le 2
: 2 | ' o = . . ' @
Sample | Matrix |S}Zl =28 58 &8 £
Tee | Lo |ZENE (S| 5|2 (888 z
Sample | (C=comp,| o=wastermi. % -g 2 & § é ol (] [ 3
Sample Identification Sample Date Time | G=grab) [er-mwaand| )] S [S (S |2 ]8(8] 8 : e Special Instructions/Note:
Preservation Code: N Ip |la Is Ip |D'ID
—
Ewmw - U el |u:to | G Water [\ ==
——
e
EC MW - ll: SO Water =—
e —
——
» —
-— —————
EXMW - (38 13:45 Water =——73
E =
——
EXmw - (U 14: 40 Water Y =—3
——
E——————
PZ-07 15:5S0 Water E‘E
1
= —
. —_——
PWOO:’ !b‘-{‘O Water >< %5
e
E————
DUk -0l — Water >< =———2p
e 70
———
: ————
FLELD BL/A'NK v |S:0S Water \ ————
0
——
Water
Water
Water
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin lrritant Poison B Unknown — Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: |, Il, lIl, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit Relinquished by |Da!e IT:me' = lMelhaa of Shipment
Relinquished by Date/Time Company Rem / W DatTTg-e ’)0 / Company , j
/E\/L/ 2/1a/iq 1430 Geosynted Ve ¥ )-19) (48] (i
Relinguished by / / { Date/Time Company | Received by. Date/Time Company
Relinquished by Date/Time Company Received by Date/Time Company
Custody Seals Intact; |Custody Seal No Cooler Temperature(s) °C and Other Remarks
A Yes A No
Ver: 01/16/2019




Ot Jo 9 abed

0coe/velt

Eurofins TestAmerica, St. Louis

13715 Rider Trail North
Earth City, MO 863045

Chain of Custody Record

<= eurofins

Environment Testing

TestAmerica

Phone: 314-298-8566 Fax: 314-298-8757
Sampler, Lab PM: Carrier Tracking No(s) COC No
Client Information &"S-(. mww Awalt, Jayna K 160-8737-4435.1
Client Contact Phone : i ; E-Mail Page
Michelle Cho C)M t«]ﬂ_}-{é‘-@) jayna await@testamericainc.com Page 1 of 2
Company: = s : Job #
Geosyntec Consultants, inc. E) Analysis Requested
Address Due Date Requested: s Preservation Codes:
130 Stone Road West i b —
City TAT Requested (days): 8 - NaOH N - None
Guelph b 2 C-Zn Acetate 0 - AsNaD2
State, Zip: g8 D - Nitric Acid P - Na204S
ON, N1G3Z22 e [T E - NaHS04 Q- Na2503
- Dl=s]|E F - MeCH R - Na28203
Phone PO# > B T : T G - Amchlor S - H2504
100004032 5 S G " ile H-Ascorbic Acid T - TSP Dodecahydrate
Email. WO # = 2 PN & £ - lce U - Acetone
i slgls | 2| 2(=|alE|= J- DI Water V - MCAA
mcho@geosyntec.com o 3 g; & Sls|E|8|e E e EOTe g At
Project Name Project # e o [T(e|212|5]. E|L-epa Z - other (specify)
NAS Jacksonville Project TROB73 16008378 sl8ls|2|g)| < 22| = ]
Site: SSOW# g5 |3|c|2|2|3)|8 3 lother:
Eli= 2215|522 a
O LB |82 |E|= %
sl g (2| 3]el2|®|2 2
i of o 2 w ' : X
Sample Matrix s|= “ES § 8 §, § § § 'g
Type (:f:::il:n E . E; 3 Q‘ C!' . o| ol G‘ =z
Sample | (C=comp,| omwseion, || €] S| 5|8 ||~ ||~ s
s 2 A 2l S| E(8)18)|128|8|8 o i i
Sample Identification Sample Date Time G=grab) |er=tsswessar]ic]a | 8 | K|S |8 [ |2 | & [ Special Instructions/Note:
Preservation Code:! N |Ip [A |s ID I |D |
|
\ - 1 1 Water -
TV UUA- oo [ | & Kl 1L [B02]
= = = ~ F —
e S y - Water 1 5 —_—
B [ +(}6@M%D\ 1P [¥SS & KX [2]D] ] =———
- X g = o ——
b N D : 1" Water I ———
B v~ 2 Lo 110l 0 SR =—
v - ___‘—'—‘—
- Naes : = Water - 1
T AL (¢ {[l%bo 2] < [ [ =l =—3
e ——— ()
— e Water ’ _
Dul- ol - G X 11 [ A ] =—o
o >
1 v - Ak e Water R I L =——=75 ! ko y 9 §
=\ QN ll?L)‘l’ DN Z[0) p) HER A1) =——-c | angxond Contauniy
—— e ~— ————— Sttt o
l ( Water = _L:': [ TR o
\_—
-\
—————
——
Water E g
— g
—————v
Water ————
—_— ‘(E
Water
Water | ] | |
Possible Hazard identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin irritant Poison B Unknown L Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: |, II, Il, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit Relinquished by: IDate; ITime; IMelhod of Shipment
Relmqu?p?d by: Date/Time, ' Company Rac Date/Time Company
£ -y 3 /
Ll LBz 750 &Y [:F 20 9160 | ETAST
Relingbghed by / Date/Time Company Received by: Date/Time: Company
Relinquished by Date/Time Company Received by DatefTime Company
Custody Seals Intact: |Custody Seal No Cooler Temperature(s) °C and Other Remarks

A Yes A No

ﬂl’!(s#](}!l)

&



T J0 9 abed

0co¢/1T/C

Eurofins TestAmerica, St. Louis

<= eurofins

13715 Rldef Trail North Cha'n of Custody Record l‘;ri'.m‘::llwln:mll Testing
Earth City, MO 63045 TestAmerica
Phone: 314-298-8566 Fax: 314-298-8757
Sampler Lab PM: Carrier Tracking No(s) COC No:
Client Information %41(1_. L\r\o‘fﬂ m.Q-— Awalt, Jayna K 160-8807-4469 2
Client Contact: Phone: iy e E-Mail Page
Michelle Cho cio"f -%02- 1S90 jayna.awalt@testamericainc.com Page2-ofZ" / of- I
Company Job #
Geosyntec Consultants, Inc. Analysis Requested TRob13
Address Due Date Requested: . |Preservation Codes:
130 Stone Road West = A~ HEL s R
City: TAT Requested (days): B - NaOH N - None
Guelph > = | c-Zn Acetate 0- AsNa02
St 2 ST o5 D - Nitric Acid P- N2204S
ON. N1G3Z2 al= E - NaHS04 Q- Na2s03
) . 2| s § F - MeOH R - Na25203
Phone: FO : z Slelz|a G - Amchlor S - H2504
100004032 5 o u.l. s | § =] H - Ascorbic Acid T - TSP Dodecahydrate
Emal WO =zl 2 - ol s o U - Acetone
slol 5 | = Elalsl|= =] J - DI Water V- MCAA
mc,ho@geosyntec'cum ] a5 HELE 5 £ 81« eora W - pH 4.5
Projchiame: Erelect >Med - | T (2122 |4 2l eon Z - other (specify)
NAS Jacksonville Project TRO673 16008378 a| & §|:2 2=z 2= ,g
Site SSOWH =l 2|3 |¢ £z a2 3 [other:
NAG JAX Ewx TAP el | E|(S|3[E]8 5
- - el e =Y ol el '5 |
Sample | Matrix |SESH = | 3|5 2|22 S
wweer, |ElE]l 6|0 [8[0|2f{0]|0 5
Type S=solid, L] 2 | S A1 T (e =
sample | (C=comp,| omaswor. [Z[8| 2|5 |8 |2 |55 5 ]
Sample ldentification Sample Date Time | G=grab) [er-tuswes=a)jicjel] S | & [& | S | R [& | & o Special Instructions/Note:
: Preservation Code: N D |a Is ID ID |D
e wW =L | [7,?)[2,02,0 13:25 G Water (R B _—
EXwAN -2 | i4:05 Water: (| 1{3]3]L]! = =
—_— O
Exmnw -\2 (M.S/M.S‘D) 14:0S Water 3 ——— §
Evmin - 12 I4:4s Water S O = e == “CE-,
==—— ¢
Exmw - (4 I6:5D Water 4138 B g =
_ | 2 linsvEFIlENT D
FIELD RBLANK 6-1S | | p ]k —*‘=__-*—_—§ | wWATER. PRAOVIDED
™
DUP -0| v — | ¥ v ARES =—°9 &
3
TEIP BLANK = =) =] e 3
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
L Non-Hazard Flammable Skin Irritant Poison B Unknown Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: |, 11, lll, IV, Other (specify) Special Instructions/QC Requirements;
Empty Kit Relinquished by: lDaie: ITJrne: lMe!ﬁod of Shipment: 3
Relin ed by Date/Time: Company Receved by: Date[rlme. / Compan L
b 2020830 | aemssntet ohlihdlen Yo 34-20 /0850 | s
Ralmq%d by / ‘/ Date/Time Company b Received by: Date/Time: 7 Company ¥
Relinquished by Date/Time Company Received by Date/Time: Company
Custody Seals Intact: |Custody Seal No.: Cooler Temperature(s) °C and Other Remarks.
A Yes A No
Ver: 01/16/2019




T J0 9 abed

0cocivie

Eurofins TestAmerica, St. Louis

13715 Rider Trail North

Chain of Custody Record

<~ eurofins

Bl fam) Y

=555

Water /

Environment Testing
Earth City, MO 63045 TestAmerica
Phone: 314-298-8566 Fax: 314-298-8757
Samptler Lab PM Carrier Tracking No(s) COC No
Client Information B DU S Awalt, Jayna K 160-8838-4488 3
Client Contact Phone. E-Mail Page
Michelle Cho QW YD Yoae jayna awalt@testamericainc. com Page 3 of 4
Company. Job #
Geosyntec Consultants, Inc. Analysis Requested
Address Due Date Reguested: Preservation Codes:
130 Stone Road West A=HOL M Hiie
City TAT Requested (days): = B- NaOH N - None
Guelph i S C - Zn Acetate O - AsNa02
State. Zip g = = D - Nitric Acid P - Na204s
& = = E - NaHS04 Q- Nazs03
ON, N1Gazz ) s|E|= F - MeOH R - Na25202
Phone PO # > “ ol all Bila 5 G - Amchlor $ - H2504
100004032 5 S 5 L e (Rl (B -t H - Ascorbic Acid T - TSP Dodecahydrate
Emall WO £ z £ ela|%ld]lelz|E]e - lce U - Acetone
; slgl3 |z = 5|22 3 J-DI Water V- MCAA
mcho@geosyntec.com alZ| 2|5z £ 3 ElE|el2)3 £|k-cota W -pH 4-5
Project Name ] F‘-”ﬂ!@-f-l # >lol a|T 2 |0 § =18 & :°n L ElL-EDA Z - other (specify)
NAS Jacksonville Project TR0G673 16008378 o8] 5|2 81z 2)ls|= il g
Site SSOW# 2— b 5 @ = g 2| a T ; = | = 8 Other:
sl S |E|8|7|8|E|=2|5|35|8 P
al2] 9 ? ol 3 Ao ° @ o |- | = o
= g‘. e el B = ] g s §|e E
Sample | Matrix |51 @] = | w| 5 318|8|8[8]|3|=2 €
wewae. |ZElglC |0 |OC|a[O|C|Q|0O|w]|= 3
Type S=solid, wl e z 2 M g et Kot sl [ n z
Sample | (C=comp,| omaswen |Bl2| 2|52 |2 |5 (5 55|88 5
Sample ldentification Sample Date Time G=grab) |sr=rissue, i)} & s slgs|lsl2l|lalsics|lgl®g]s il Special Instructions/Note:
Preservation Code: N s |la|ppip o |N ID
» Water ?(
ElLlun- ( RSITCEA P X< X
- -
Water K | ( )
STRIEDY RS MV X XA * B[ MO (o
Wate: ?<
ELw -1 Y4s x i 2

f =
il Water _—
“:l‘ll d Qhrun.u/ (OS50 ——R
o A 2 ﬁ
——————T]
< - i —_— 4 Water /1 =9
'__-——_-
=0V VRV s AN ==¢
Water =0
‘%
__.-—4 =)
E————
Water = o
=0
_—
Water —1
—————
=
Water E———a
,_—______————_—;—_
=23
Water E———u
Possible Hazard Identification Sample Disposal ( A fee may be assessed . -« cudinied longer than 1 month)
Non-Hazard Flammable Skin Irritant Poison B Unknown Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: [, II, Ill, IV, Other (specify) Special Instructions/QC Requirements
Empty Kit Relinquished by: ]Date: ITime [Memaa of Shipment
Relinquished by Date/Time Company Recei bys f Date/Time / Compan =
= - > - fi
af—"——" 12(>0 20| (5 M’b/ W 213200935 | TH &1
Relinquished by: Date/Time " 5 Company Received by ¥ Date/Time Company
Relinquished by Date/Time Company Received by Date/Tine Company
Custody Seals Intact: |Custody Seal No.: Cooler Temperature(s) °C and Other Remarks
A Yes A No




917 Jo 9 abed

0¢0c/8T/E

Eurofins TestAmerica, 5t Louis %% eurofins
13715 Rider Trail North : - Env
Earth iy, MO 83045 Chain of Custody Record g
Phone: 314-298-8566 Fax: 314-208-8757 B
Sampler: - 3 f L G
Client Information Poisee  PancliaveC Awalt, Jayna K 160-37388 Cha_ln_ of Cusfody e
Chiert Contoct Phona: | o E-hlal: [Foge—
[Michelle Cho o - 302=IS00O izyna.awall@testamericainc.com Page 10f4” /
Comparny. baks @
Geosyntec Consultants, Inc. Analysis Requested TR0
[— Due Date Requestad: ] | Preservation Codes:
130 Stone Road West
A-HCL M - Hexane
g:fel oh TAT Raquested {days): = B~ NaOH N - Hdone
% € - Zn Acatata -
Stats, 75 ST 5 K 2 D - Nitric Acid R
on. vicszz HEHAE e e
Phone:. o PO % E 053] - a-
l_ 100004032 " H i s 8|2 8lglE B AsoorbioAcd T Tap Dedscatydruls
s i FEHREHEHEEHEEE e Ve
wu@mm.m _ HEER 3|5 i AEARAR 3 £ | k-£0TA W-pH 45
F i Projoct #: =8l a|T|E|2 8% HIP ? E|L.eDA Z- other (specify)
NAS Jacksonville Project TR0673 16008378 FHHEEAEEHE FE ]\
= ESOW. =l 2| & S 2|d|=|5]|5]|8 § [other:
NAS JAX E¥ TAP Sela|3(3|:2(F(3|2|8 8 5
o :, R R R H
Sample | Matrix 5 E| 5| § slalslzl3 i £
Type | o= (EIEIE(|8]%|2]8|8|8|8| %2 3
Sample | (C=comp,| ommmns, |2 HE IR EIRINE § 3
]Sampleldenﬁﬁcaﬁon Sample Date | Time | G=grab| [srmemsn|E| | 8 | & |8 | S| K| RIR[/3| 8 e Siioclal Instructions/Note:
== - Presorvation Code [X/ XN D |8 |A Ip |p D o |k |D e
EXMW - {1 2l28(20|l1:10 | 6 | waer JyIN XXX
EKMW - (2 , [\z:00 | | water | |\ || )
| . I iy _
EKMmW - 138 : 12:40 ! water [\ [ [ Rxx."\ XS
Exmw - 128 (M3) i2:40 water )|/
EUMW - (3B (MSD) 12:40 water N[V |
Exmw- 1k | histos| || weer Jy[n[ XXX
Pz-07 | Jwoo]| | water ||| [ XX
PWoDOS [ 7:05| | water v I ™ X e
FIELD BLANK .' 14:00 water [N [>T X< X KX
DuP-ol v — b Water | N X X )<
TRIP BLANK — — | = | Water
Possible Hazard Identification Sample Disposal { A fea may be assessed If samples are refained longer than 1 month)
DMnHazam — Flammable DSkr'nIriaLﬂ :IPoisonB - Unknown — Radiciomical Retum To Clioni Ciismazal By Lab Archive For _ Months
Deliverable Raquested: I, 11, {ll, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit Ralinquished by: [Date: [Time: rMeihud of Shipment
Refnquished by. 7 - - [t Time: Company "~ [Received by. Date/Time:
oy A 2iz6l20z0  12:30 | Gevsynted) g DR 7R 555 |TErAsE
Relinquishad by ¢ ] Date/Tima: Company Roceived by Data/Tima: Cureany
Relinquished by Data/Time: Company Received by: Data/Tima: i-:.;.-.my
Custody Seals Intact. |Custody Seal No.. Cooler Temperatune{e) °C and Other Remarks
A Yes A No
Ver: 01/16/2019

N
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Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City. MO 63045

Phone: 314-298-8566 Fax 314-298-8757

Chain of Custody Record

<= eurofins

) ] Sampler Lab PM Carnier Tracking No(s) COC No
Client Information VSt i~ o Awall, Jayna K 160-8943-4537 3
Client Contact Phone E-Mail Page
Michelle Cho QL}'{ e Uusien jayna awalt@testamericainc com Page 30f 3
Company Job #
Geosyntec Consuftants, Inc Awsis Requested
Address Due Date Requested: Preservation Codes:
130 Stone Road West & .
City TAT Requested (days): EE . g 3 :&(:(;H ’\Nﬂ ::::”E
Guelph ol 5] C - Zn Acelate 0 - AsNa02
State. Zip .3 2 = D - Nitric Acwd P - Na2045
ON. N1G3Z2 o ::- E E - NaHS04 Q - Na2503
3 ] F - MeOH R - Na2s203
c = s & 2
Phone 980"00 i 8| = @ Blu|® iy G - Amchlor S - H2S04
1 4 = 3 G : g |2 | H - Ascorbic Acid T - TSP Dodecahydrate
Emall WO # E =] = B | o fred £ @ |- lce U - Acetone
mcho@geosyntec.com ofiel 5 | o | = 2le|= A [ gif 4~ Bl Waler V- MCAA
= 8 nle|8|lag|lB|2|w|= o | K-EDTA W - pH 4-5
roject Name Project # gls] o | = cle|2 e == ElL-EDA Z - other (
NAS Jacksonville Project TRO673 16008378 Sl 5 || c|a|3 2|85 = olher (specify)
= 2 35 < = = =
Sie SSowE alzlz|al8|g|z]|a|2|s 5 |oter
=) e W R e = o
2] B2 =t S 1 = () o
12 Rt Bl B e R el B s %
Sample Matrix g 2 Eleola § 813|188 £
Type (';"_!""I':" Z|E| & 8‘ 21e/8|8|18(8 E
Sample | (C=comp,| oowaseioi, ‘% L gu e § ‘é ;‘ ;r 'SI r;‘ B
Sample Identification Sample Date Time Gegrab) e aevllicllogl 2 |2 |8 | 218 | 8]8] 8 e Special Instructions/Note:
Preservation Code: N |p|s |aA D |ID |D |D
Water
B LaaAl 3w 1w | L, NEES NS
= r
BAL AAADAD Wl | X RIS ¥laovek VOC s
-
B A ABS (S 1 KKK X% K asiel VOCS
T AU —\Y 20, | K< IR K Flasel VX,
w 7 - =
5 ” \ X I9X
\(\_P)\d @\.Q)A/\- < (8110 ) XXX
Ttd Bod | o | 42 D4 XXX X ¥\ ol VOCs,
s Ao \ vy
160-37531 Chain of Custody =
Possible Hazard Identification Sample Disposal ( A fee may be assessed if sampies are retained longer than 1 month)
Non-Hazard Flammable Skin Irritant Poison B Unknown Radiological Return To Chent Disposal By Lab Archive For Months
Deliverable Requested: |, Il, [Il, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit Relinquished by IDate ITime [Melhud of Shipment
Relinguished byO Date/Tyne Copgany Recewved by Date/Time Company
O ?%\m lae ) ) FE
Relinquished by DatefTirke  \ bi Company Receped by = Date/Time Company
FE DK-—J e =) dulzze 635 ETp STL
Relinquished by DateTime Company Rédeved by [ B 4 DatelTime Company

Custody Seals Intact: |Custody Seal No

A Yes A No

Cooler Temperature(s) "C and Other Remarks

Ver: 01/16/2019
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Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045
Phone. 314-298-8566 Fax: 314-298-8757

Chain of Custody Record

< eurofins

Sampler Lab PM Carrier Tracking Nals) COC No
Client Information g A O A TR Awalt, Jayna K 160-8982-4550.2
Client Contact lene E-Mail Page
Michelle Cho { Ge & \ 22 v s Jjayna awalt@testamericainc com Page 2 of 3
Company = i Job #
Geosyntec Consultants, Inc Analysis Requested
Address Due Date Requested: Preservation Codes:
130 Stone Road West Ryl i
City TAT Requested (days): =} B - NaQH M - None
Guelph . & C - Zn Acetate 0 - AsNa02
Stale, Zip g I = D - Nitric Acid P - Na204$
o = = E - NaHS04 Q- Na2503
ON, N1G3Z22 =3 s L o F - MeOH R - Na2s203
Phone PO # > ® = - G - Amchlor §-H2804
100004032 = S S s Flo | H-Ascorbic Acid T - TSP Dodecahydrate
Email WO B = 2 e i £ £l I-lce U~ Acetone
il = ~| E 2| T | 2|2 J- DI Water V- MCAA
mcho@geosyntec com HE =z ez | g it
Project Name Project # 215 . b=l (O ) 2 a | 2 E|L-EDA Z - othier (specify)
NAS Jacksenville Project TR0673 16008378 aleell 5|2 slglg|2|=|s& =
She SSOWE sl S lalaloe|2]|a 2| S |other:
] T D I el = e ) >
slala| 2|9 ol gl s5ls o
W @© ] o - = Q =] B
°| = b i (=l gl s et g
H w
Sample | Matrix E; gl=la|d =0 = e E
Type (Wewater, ZlE g 8 o =) 8 8 8 g g
S=solid,
Sample | (C=comp,| ormess, |Z[ €] S SEIE IS N B
Sample Identification Sample Date Time G=grab) |artsenafic| £} S | 2 | S | & | 8 &|R8|8 e Special Instructions/Note:
Preservation Code: N ID|s |A Do lp |p
Ermw-i Bl |pas | ¢ | waer X x| xlx X 9
Exmuo-iz_ 1414 Water X x|« |x X 9
Eemw - 132, 452 Water A x| % |x X a HOLD vee ANalyyzs
—
Exmw — 14 G4 Water XXX |x X V| Howd vor ANALT ST
=
DuP- — Water XX [x | X5 X 4| HoLD var AnmMNSES
~ —— —3
Freld Buark b | s 4 Water XIxix |x % 4
Water
Water
Water
Water
Water
Possible Hazard Identification Sample Disposal ( A fee ma y be assessed if samples are retained longer than 1 montkh)
Non-Hazard Flammable Skin liritant — Poison B Unknown Radiofogical Returmn To Client Disposal By Lab Archive For Months
Deliverable Requested: |, II, IIl, IV, Other (specify) Special Instructions/QC Requirements
Empty Kit Reiinqwshew lDate ITlmei lMe!hod of Shipment
Relinquished by Date/Tinie )any Received by Date/Time Company
oslfler /12 00 pFomee FE
Relinquished by 7 Date/Time Company Recefved by = Da!e Company
“gl—[ -‘47 Z _thLP_LO_LJ_ﬁﬂLET ==
Relinguished by Date/Time Company ived by l & DatelTim Company

Custody Seals Intact: |Custody Seal No.-

A Yes A No

Cogler Temperatura(s) °C and Other Remarks

= E(l!.flri.’jfll‘)
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Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045
Phone: 314-298-8566 Fax 314-298-8757

Chain of Custody Record

<= eurofins

Sampler. Lab PM Carnier Tracking No{s) COC No
Client Information B EiA uﬁvc_; Awalt, Jayna K 160-5009-4556 1
Client Cantact Phane E-Mail Page
Michelle Cho 9od - 302 - (SoO jayna awalt@testamericainc.com Page 1 of § {
Company = Job #
Geosyntec Consultants, Inc Analysis Requested TROLT3
Address Due Date Requested: Preservation Codes:
130 Stone Road West 2 A-HCL T
City TAT Requested (days): . = & B-NaOH N - None
Guelph i =2 S Z & C - Zn Acetate 0- AsNa02
State. Zip ST R g & = = ,,- D - Nitric Acid P - Na204S
ON, N1G3zZ2 2 = = - = E - NaHS04 Q- Na2503
@ S| = E ] @ F - MeOH R - Na25203
Phane PO # 2 0 Tl : = 2yl 25 g G - Amchior S. H2504
100004032 = & 5 |l Glwlglg S & H- Ascorbic Acid T - TSP Dodecahydrate
Email WO # = 2 o= & ol s Blel|d = I-lce U - Acetone
mcho@geosyntec.com ol s [sl=lz|le|B|la|sl=ld|® @ [ g |- DI Water V- MCAA
allfl @ |lcl2lgle|l2|=|2]2]|3|= @ | 5|k-EDTA W - pH 45
Praject Name Pt >ligll « | T 2| C § = | B i 2 % 2 § EfL-EDA Z - other (specify)
NAS Jacksonville Project TRO673 16008378 w| &) 5|2 clelel2|2|a|2]|5| 2|8 o | £
Site SSOW# 2 Zls|a(2|Q|2|a|E|8 =1z | & 21 2| g [otner:
NAS TAX X AP el a 28|21 22|22 |2|18|a8|2!|s
sl2l & (2 g2 2|E|2|qlal8|2]|5]s
% ' . . ' ' = | [
Sample | Matrix 5130 = 12| 818 /2|5|2(8|2|5(z|5]|8|¢
Type (Wewater Zlel ¢ 2 e = Qoo |ofe) g g 2 [
3% S=solid, sl = 1 1 1 1lo]|lal|o 1 H =
Sample | (C=comp,| omwasian, |Z|E O W~ B (R 0 - 1| | = |3
g i . =% 2lslg|le|8|(&|s|e8|8|8|&|s|g|8|8|%° x I
Sample ldentification Sample Date Time G=grab) jarersswsaafic]a ] 5 |8 | S | S |&([R|R|([K8[8|Z|8|8[&[& Special Instructions/Note:
Preservation Code: N Ipi|s |[A |bjplp D[N IDIN [S ID = e A
ewmw - (| lozlzo | 12:So| G water |YINT 11|33
EwvmWwW — (2 135551 water |YIN| | | |3|3]I
v -
cumw - (38 14: 30 water |YIN| 1| eyl fHoLD voCs
EKMW - 133 (MS/msD) 14:30 water |N| Y b MS/MsD
Cumw - 14 1S: 30 Water |M|N| /] /|3 {
3
FLELD BLANK b 00 Water [N|N| [ ]| { e * HolD vbies
ElELE DUP-o| ‘J — v water [N[N| [/ [3]2% ™ HoLD VOCs
e Water
Water
Water
Water
37773 Chain of Custody
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin Irritant Poison B Unknown L Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested. |, Il, Ill, IV, Other (specify) Special Instructions/QC Requirements
Empty Kit Relinquished by |Dale |T|me IMElhod of Shipment
Relinquished by j e Date/Time Company Received by DateMime Company
,672_,-. ’ dlop(zozo /830 Geosyrted FED EX
Relinquished by / / FED Ex / Date/Time Company Receped by, DaterTime Company
L . UBfiore  q:70  |ETA STL
Relinquished by Date/Time Company PEcelved Date/Time Company
Custody Seals Intact: |Custody Seal No Cooler Temperature(s) °C and Other Remarks
A Yes A No

Ver: 01/16/2019
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Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Chain of Custody Record

< eurofins

Environment Testing

AN

Earth City, MO 63045 TestAmerica
Phone 314-298-B566 Fax: 314-298-8757
Sampldr Lah PM Carrier Tracking No(s) COC No
Client Information 7 ARNHART Awalt, Jayna K 160-9064-4589 1
Clent Contact Phorer. — E-Mail Page.
Michelle Cho /r.1 Q'Y\ 220 - (pt SZ}—— jayna.awalt@testamericainc.com Page 1 of 3
Company p= . Job #
Geosyntec Consultants, Inc Analysis Requested
Address Due Date Requested: Preservation Codes:
2 1
130 Stone Road West 2 A~ HOL N Faxans
City, TAT Requested (days): = s 2 B - NaOH N - None
Guelph s e %- & C - Zn Acetate O - AsNa02
State. Zp o S = = & D - Nitric Acid P - Na204s
ON. N1G3Z2 P = = 2 = E - NaH504 Q- Na2s03
‘ @ | & - o 7] F - MeOH R - Na25203
Phone PO # z @ algl a2 | = = G - Amchlor S - H2504
100004032 5 3 =3 elS1e(vlz|8|E - H - Ascorbic Acid T - TSP Dodecahydrate
Email WO # z : % "é = hd bod g o = £ u—’_ = |- lee U - Acetone
=l = w A - o — = & '

Il S |zl =ls|le| 8|S | 8ls|2)| 8 » J - DI Water V- MCAA
mcho@geosyntec com : 2| 2] 3 & s|2|5|8|¢ £33 : s E b Wi
Project Name Praject # >liog o | © clelg| n e Q@ - 2 | E|L-EDa Z - other (specify)
NAS Jacksonville Project TRO673 16008378 o|é] 5|2 €132 Sl I I A I @ T |8
Site SSOWE gl S lala|e|2|a|2|E % 2| 5|9 2| g|other

Ellal ~ (=1 &[22 =(S|=|E|a|l:|g]8|S

alelels |2 |=|2|s|s|2[r|L|lglg]|e]|®

=112 G Rl B SRR Bl A B T e L

sample | Matrix |28l = 12 5|8 1 2|2|2(8|2|5(2|5(8|¢
Type | fewe |ELENSIR1C15]18(8(8(8[2|3(2(8)8|2
=golid, H -
Sample | (C=comp,| omue |ZIR1 0|5 818 5|5 5]2|5|8|a|E|5|E : '
Sample Identification Sample Date Time G=grab) |artssuesa]C]a ] S [ R [ (S | R || |R|R[B8[8|8|& |- Special Instructions/Note:
Preservation Code: N loDls |lA Iplp o lopIN D IN IN |D
E Emw 1) U4[2|[10 hoo | Water X x| x|x X
¥ i
=
E Kmuw-1T O‘H'“[if—' 42 | (G Wator X XXX )i
t
Ekmio- 138 ok|71)20 | 15t | @ | Water XX x| X X HotD VOO Anavvsrs
= t
E Emud~ 4 otl2ifro | 1555 | @& Water X1 x| XX X HELD VOCANALY ST
u
- L%
Frees DOt o) ok|2\ |20 o Wals XX XX X Hoed voe ANALYS
(@ Water
Freed Bravik o420 5 (= a X XXX X
Water
Water
Water
Water
Water 160-37878 Chain of Custody
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable L Skin Irmitant Poison B Unknown Radiological Return To Client Disposal By Lab Archive For Months
Deliverable Requested: |, Il, lll, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit ReIqu/uéhed ‘b’// 7 / lDate JTime‘ ]Meth:c of Shipment
Relinquished by Date/Time: Company Received by: Date/Time Company
,-4///&%/’ o4lzlre OO (rEasyn Ter FED EX
Relinquished by’ @ i Date/Time. | Company Receive@loy DatelTime Company
sl EX q?l'i}z.v:,u RHU ETh ST
Relinquished by Date/Time: Company Received by { 8 Dale/Time Company
Custody Seals Intact: |Custody Seal No.: Cooler Temperature(s) °C and Other Remarks:
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CONTACT ORGANIZATION E-mail Role in Project
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v x Waterloo, ON, Canada ECox@Geosyntec.com up projectg
US Army ERDC Co-PI
Dr. David Gent Environmental Lab David.B ?érl‘?é)t:aizezarm mil Senior technical
Vicksburg, MS o Aarmy. support
Performer

Mark Watling

Geosyntec Consultants
Guelph, ON, Canada

519-515-0879
MWatling@Geosyntec.com

Technical design
and execution

Dr. David Reynolds

Geosyntec Consultants Pty.
Ltd.
Surry Hills, NSW, Australia

+61 (0)478 187 62
DReynolds@Geosyntec.com

Senior technical
support

Dr. James Wang

Geosyntec Consultants
Columbia, MD

410-381-4333
JWang@Geosyntec.com

Senior technical
support

Michael Singletary
Adrienne Wilson

NAVFAC Southeast
Jacksonville, FL

904-542-4204
Michael.a.singletary@navy.mil
Adrienne.Wilson@navy.mil

Site Liaison,
technical review
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