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EXECUTIVE SUMMARY

This Demonstration/Validation (Dem/Val) project was conducted at Naval Air Station (NAS)
Jacksonville, Florida, to assess and validate the performance of an electrokinetic (EK) technique
to promote uniform and effective distribution of remediation amendments (e.g., electron donors,
electron acceptors, chemical oxidants) in low-permeability (low-K) and heterogeneous subsurface
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. 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. 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 (dc)
electric field provide the driving force to transport remediation amendments, including electron
donors, chemical oxidants, and even bacteria, through the subsurface.

The EK Dem/Val system consists of nine (9) electrode wells and eight (8) supply wells located
within a target treatment area (TTA) measuring approximately 40 feet by 40 feet. The remediation
amendments distributed by the EK remediation system included electron donor (lactate provided
as potassium lactate), pH control reagents (potassium carbonate), and a dechlorinating microbial
consortium (KB-1®) containing Dehalococcoides (Dhc). Following the system startup, initial site
conditioning, and bioaugmentation of the site, the Dem/Val included two (2) separate stages, 5-
month each, of active operation with a 6-month incubation period between the two active stages.

The overall goal of this Dem/Val is to demonstrate and validate EK-enhanced amendment delivery
for in-situ bioremediation (EK-BIO) via enhanced reductive dechlorination (ERD) of a
tetrachloroethene (PCE) source area in clay. Several performance objectives were identified and
assessed based on the performance monitoring data collected:

I.  Demonstrate uniform distribution of the amendments and relative uniformity of the established
electrical field.

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

e At groundwater monitoring locations within the TTA after the completion of active EK
operation, post-EK concentration of total organic carbon (TOC) was at least 5x baseline;
and

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

I1. Demonstrate effectiveness of treatment established by EK-BIO operation within the TTA.
This Dem/Val met this objective by meeting the success criteria, including:

e >60% reduction in average PCE concentrations was achieved in soil and groundwater
within the TTA. While groundwater data also showed coupled and comparable increases
of dechlorination daughter and end products, no such apparent increases of degradation
products were observed in soil samples;

e Ethene was detected at 100% of groundwater monitoring wells within the TTA; and
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e >10x increases of Dhc from baseline was observed at >60% of soil and groundwater
samples collected from within the TTA.

I11. Demonstrate suitability of this technology for full-scale implementation.
This Dem/Val met this objective by meeting the success criteria, including:

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

e Amendment supply up-time was >75% of target; and

e Energy consumption was within £ 30% of design estimates.

This Dem/Val showed that a critical and distinct advantage of the EK-enhanced amendment
delivery over other conventional advective flow-based approaches is that EK can achieve
relatively uniform transport 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 two 100-W lightbulbs over the same time interval.

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: (1)
footprint, depth interval, and volume of target treatment zone and contaminant mass; (2) presence
and location of above-ground and subsurface utilities; and (3) 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.

A cost comparison was developed and showed that EK-BIO could be potentially more cost
favorable to an in situ thermal treatment approach, electrical resistance heating (ERH). It is also
noted that the significant difference in the electrical energy needed for these two technologies
indicating a much more favorable environmental performance of EK-BIO over ERH. The cost
comparison also showed that EK-BIO approach is slightly more cost favorable to direct-injection
enhanced in situ bioremediation (EISB) and fracturing enhanced zero-valent iron (ZVI) direct
injection. However, at sites where low-K material and/or high-degree of heterogeneity likely
preclude the consideration for direct injection, EK-BIO provides a cost-effective solution for
implementing in situ bioremediation.

While EK-BIO is mainly a variation on standard EISB whereby EK is used to more effectively
deliver the required amendments through low-K materials, some areas where additional attention,
beyond those typically considered for EISB, may be required on a site-specific basis include:

e Safety considerations related to potential stray current/voltage to surface. To address this
question, we checked the current and voltage at the manhole steel cover located within the
treatment area while the EK system was in operation to confirm that there was no safety
concern. Depending on project site, and for sensitive and active facilities with dedicated safety
departments, additional design and explanation effort may be required for project approvals.
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Iron fouling of filters and valves along the catholyte (well water from cathode wells) extraction
line. In this Dem/Val, we re-plumbed the system to minimize potential flow restriction points.
Scaling of the cathodes also required maintenance actions to clean the cathode surface. As
indicated above, this issue diminished over the course of the Dem/Val.

Corrosion of metallic parts in the manifold system & wellhead fittings due to elevated chloride
concentrations. In this Dem/Val, we replaced most metallic contacting parts with plastic parts
upon discovering that chloride levels were far higher than initially known.

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.

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 protection, may be considered.

No special regulatory requirements or permits beyond what are typical for other EISB or ISCO
projects such as UIC permit. Depending on the locality-/facility-specific requirements, local
or facility power/electrical departments should be consulted.
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1.0 INTRODUCTION

This Draft 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 remediation
amendments (e.g., electron donors, electron acceptors, chemical oxidants) in low-permeability
(low-K) and heterogeneous subsurface materials, for the purposes of improving remediation
success at low-K sites. This project was conducted in collaboration with Naval Facilities
Engineering Command (NAVFAC) 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 enhanced in-situ bioremediation (EISB) and in-situ chemical oxidation (ISCO), 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 EISB and ISCO 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 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 (dc) electric field provide the driving force to transport
remediation amendments, including electron donors, chemical oxidants, and even bacteria,
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

The overall goal of this project is to Dem/Val the use of EK-enhanced amendment delivery to
achieve uniform and effective distribution of remediation amendments into and through low-K
and heterogeneous materials in the subsurface, thereby improving the effectiveness of in-situ
remediation (in this case, EISB) and reducing the costs of remediation at DoD sites impacted by
chlorinated and recalcitrant contaminants. The specific technical objectives for this Dem/Val
project are as follows:

i) demonstrate and quantify the ability to uniformly distribute remediation amendments (in
this case, lactate and Dehalococcoides (Dhc) microorganisms) across a target treatment
area (TTA) using a dc electric field,

i) demonstrate the ability to promote and sustain effective biodegradation within the TTA as
a result of amendment delivery by EK;

iii) evaluate EK system operational parameters and resolve potential operational issues (e.g.,
scaling of electrodes) to allow engineering design and implementation of full-scale EK
systems; and

iv) develop costing information for technology evaluation by DoD and remediation practitioners.
1.3 REGULATORY/TECHNICAL/COST 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 noted that treatment of low-K zones would
require adoption of 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). EISB has generally been considered as one of the more
cost-effective remedial options available for chlorinated solvent sites. However, there are sites
where the effectiveness of EISB is limited by the presence of low-K zones, or sites where more
expensive alternatives are the presumed options due to the concerns of low-K materials. Improved
delivery of remediation amendments can reduce the overall duration and cost of EISB, as well as
allow the consideration of lower cost EISB options at more DoD sites where low-K zones represent
a limiting factor in remedy selection and success.



20 TECHNOLOGY

This section provides an overview of the EK-enhanced amendment delivery technology that was
demonstrated in this project. Advantages and potential limitations associated with this technology
are also discussed.

21 TECHNOLOGY DESCRIPTION

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 then the driving force for transporting remediation reagents, including electron
donors for microorganisms, chemical oxidants, and even bacteria, through low-K soils or
uniformly through heterogeneous formations. The EK transport process relies on three
mechanisms which occur with the application of the electric field:

e 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;

e 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; and

e Electrophoresis — the movement of charged particles, such as clay particles or bacteria,
through an aqueous medium in response to the applied electric field. Similar to
electromigration, the direction of ion migration is toward the electrode with a polarity
opposite to that of a particle’s net charge.

This Dem/Val project focused on the amendment transport facilitated by electromigration and
electroosmosis. While ion migration phenomenon is readily apparent and understandable as it
reflects basic electrochemistry, electroosmosis is a more complex EK phenomenon. Certain
subsurface materials, such as clays, have a negative surface charge due to their mineral contents
and crystal lattice structures. Porewater surrounding these soil particles, containing mixtures of
cations and anions, forms a boundary layer system (i.e., double layer) around these negatively
charged soil particles consisting of an inner immobile zone (Stern layer) and an outer mobile zone
(Diffuse layer). The electrical potential at the interface between the two zones is known as the zeta
potential. Upon the application of a voltage gradient, the surface of the Stern layer (positively
charged layer in this case) allows the movement of cations drawing along the surrounding water
molecules toward the negatively charged electrode (i.e., cathode). The value of the zeta potential
is dependent on the pore fluid’s ionic strength and pH.

The rate of electroosmotic flow is proportional to the coefficient of electroosmotic permeability
(ke), which is a measure of the rate of fluid flow per unit area under a unit voltage gradient. The
value of ke is a function of the zeta potential of the soil particle surface, viscosity of the pore fluid,
porosity, and electrical permittivity of the medium.



One reason why EK represents a fundamentally more effective delivery technique for low-K and
heterogeneous soils compared to an advective hydraulic approach is the relatively uniform
electrical property of various soil materials. For example, as presented in Figure 2-1, while the
hydraulic conductivity of fine sand and kaoline materials can vary by several orders of magnitude,
the coefficient of electroosmotic permeability of fine sand (4.1E-05 cm?/sec-V) is comparable to
that of kaoline (5.7E-05 cm?/sec-V) and clayey till (5.0E-05 cm?/sec-V). 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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Fine Sand ClayeySilt Rock Kaolin London Bentonite
Flour Clay

Figure 2-1. Hydraulic and Electrical Properties of VVarious 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 (HsO*) 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,

2H20 ==> 4e + 4H" +O2 (at Anode) (1)
2H20 + 2e¢ ==> 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 (Hz) 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 electrode wells and potentially additional 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 electrodes at designed
settings of voltage and/or current. The electrical field will transport the amendments from the
electrode wells and supply wells into and through the formation materials to achieve a relatively
uniform transport and distribution. Cross-circulation and 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°C). A modest increase in temperature often results in an improvement in the bioremediation
process, as has been shown for Dhc during trichloroethene (TCE) dechlorination, where
dechlorination was faster at 30°C than 15°C (Friis et al., 2007).
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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 (K=10" cm/s) and vertically deposited clay (K=10° cm/s) at
rates of 2.1 and 2.5 cm/day, respectively, with a voltage gradient near 0.5 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 (K=10" 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. 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). 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.

Geosyntec, in collaboration with ERDC, completed a field pilot test of EK-enhanced 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. The pilot test involved simultaneous
biostimulation (using lactate) and bioaugmentation (using dechlorinating culture KB-1®) targeting
a PCE source area. Active EK operation for lactate distribution was conducted for approximately
8 weeks, followed by 16 weeks of post-EK monitoring. Results from the pilot test (both
groundwater samples and clay cores) indicated general uniformity of distribution of electron
donor, rapid establishment and growth of the bioaugmented Dhc within the clay, and rapid
dechlorination of PCE, TCE, and cis-1,2-dichloroethene (cDCE) to vinyl chloride (VC) and
ethene. Results from both laboratory studies and the field pilot test for this site showed that the
applied electrical field had no deleterious impacts on the microorganisms or subsurface conditions.
During the EK field pilot test, the average groundwater temperature in the demonstration area
increased from 17°C to 25°C, which was believed to provide improved conditions for PCE
dechlorination by the introduced Dhc.

2.3 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. When
coupled with existing in situ remediation technologies (i.e., EISB and ISCO), EK-BIO and EK-ISCO
can achieve direct treatment and destruction of target contaminants in situ instead of transferring
contaminants to the gas phase, which requires additional containment/collection and treatment.



The electrical energy usage of EK-enhanced delivery is relatively low compared to current thermal
remediation technologies. The EK-BIO field pilot test conducted by Geosyntec in Denmark
required less than 100 volts (V) and 15 amp (A) of electrical power to sustain the EK operation.
The energy usage of the EK-BIO pilot test was equivalent to the energy needed to power
approximately ten 100-watt light bulbs, reflecting the small carbon footprint and excellent
environmental performance of this technology. As discussed in Section 6.1 of this report, the
electrical power used in this Dem/Val (maintained at <30V and <10A) also demonstrated the
excellent energy efficiency of this technology.

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

» 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.

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.

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

— Very high levels of sulfate or nitrate that challenge the supply of electron donors for
promoting and sustaining reductive dechlorination. This limitation is not specific to EK
amendment delivery, instead, it is a limitation for anaerobic in situ bioremediation.

— 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.

— High levels of chloride and/or iron 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.
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3.0

PERFORMANCE OBJECTIVES

The overall goal of this Dem/Val is to demonstrate and validate EK-enhanced amendment delivery
for in-situ bioremediation via enhanced reductive dechlorination (ERD) of a PCE source area in
clay. Performance objectives were identified and approved by ESTCP to provide the basis for
evaluating the performance and costs of the Dem/Val technology. Table 3-1 presents a summary
of the quantitative and qualitative performance objectives, which are further discussed in the
following subsections.

Table 3-1.  Performance Objectives
Perfo_rmgnce Data Requirements Success Criteria Assessment
Objective
Quantitative Performance Objectives
I.  Demonstrate e Pre- and post-EK monitoring of | e At groundwater monitoring locations within the
uniform the concentrations of TTA after the completion of active EK operation
distribution of amendments — post-EK concentration of TOC is 5x baseline, or
the Monitoring of voltage and 10x detection limit if baseline is below detection
amendments electrical current within the EK | o No local focusing of electric field within the TTA Objective Met
and relative system during operation —no electrical potential gradient between any

uniformity of
the established
electrical field

individual pair of cathode-anode is 5x the average
electrical gradient between all pairs of electrodes
Electrical potential gradient between electrode
pairs maintained at level no more than 5x target
gradient at design current

(see Section 3.1)

Il. Demonstrate
effectiveness
of treatment
established by
EK-BIO
operation
within the TTA

Pre- and post-EK
concentrations of chlorinated
ethenes in soil and groundwater
Pre- and post-EK
concentrations of ethene in
groundwater

Pre- and post-EK
concentrations of biomarker
(gPCR analysis of Dhc and/or
vinyl chloride reductase
[vcrA]) in soil and groundwater

> 60% reduction in average PCE concentrations in
soil and groundwater within the TTA, with coupled
and comparable molar concentration increases of
dechlorination daughter and end products
Ethene/ethane detected at > 75% of groundwater
monitoring wells within the TTA before the
completion of post-EK monitoring

> 10x increases of Dhc from baseline at > 50% of
soil and groundwater samples collected from within
the TTA before the completion of post-EK
monitoring

Objective Met

(see Section 3.2)

I11. Demonstrate
suitability of
this technology
for full-scale
implementation

EK system operational
parameters, amendment usage,
and energy consumption

System operation conditions (voltage and current)
within + 50% of the designed target conditions
Amendment supply up-time > 75% of target
Energy consumption within + 30% of design
estimates

Objective Met

(see Section 3.3)

Qualitative Performance Objectives

Performance

L Data Requirements Success Criteria Assessment
Objective
(AVA nge and ¢ Monitoring of system ¢ Operation conditions remain stable within the Objective Met
reliable operational parameters normal designed ranges over the course of the
operation demonstration period :
P e No lost-time inFc):idents (see Section 3.4)
V. Ease of o Feedback from field personnel o Ability to construct using conventional techniques

implementation

on installation and operation of
technology and system

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

Objective Met

(see Section 3.4)




3.1 PERFORMANCE OBJECTIVE: DEMONSTRATE UNIFORM DISTRIBUTION
OF AMENDMENT

The main objective of the EK technology is to achieve uniform distribution of the remediation
amendments in the subsurface upon injection under the established electric field conditions. The
effective distribution of the amendments (electron donor and Dhc,) is essential to the success of
the technology (EISB via ERD in this project).

3.1.1 Data Requirements

Uniform distribution of remediation amendments was determined by measuring concentrations of
remedial reagents at all monitoring locations in the TTA. Groundwater and soil core 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 amendment (represented by
TOC) transport at monitoring locations (5x baseline or 10x detection limit if baseline is below
detection). Potential variability associated with the baseline data was assessed through calculating
the arithmetic average and standard deviation.

For successful achievement of a uniform electric field at design levels, the electrical gradient
between any individual pair of cathode-anode should not be more than 5 times the average
electrical gradient between all pairs of electrodes. 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 6-4, every monitoring well within the TTA had TOC concentrations >8x
baseline levels (for each well) during Stage 1 and/or Stage 2 operation, with the exception of EKMW-
04 where the maximum TOC detected was 1.8x of the baseline. However, at EKMW-04 the
maximum VFA detected was >9x its baseline. With respect to VFAs, all but one monitoring well
(EKMW-05) had concentrations >9x baseline levels. As such, the Dem/Val has met this criterion in
the EK was able to substantially increase electron donor concentrations across the entire TTA.

As presented in Figure 6-2, the voltage measured at discrete locations within the TTA were
between 5.3V and 6.2V, with a standard deviation of 0.31V (5%). Voltage gradients were
calculated between locations of closest pairs shown in Figure 6-2 and range between 0.1 to 0.26
V/m. The calculated voltage gradients between these pairs are within 3x of each other and within
2x of the average gradients (0.13 VV/m) indicating no local focusing of electric field within 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 the Dem/Val. As presented in Figure 6-1, during Stage 1 and Stage 2 operation, the voltage
required of the power supply unit was generally consistent at between 15V and 30V, except for a few
occasions when electrodes were in need of replacement. The electrical current supplied to individual
wells during each stage of operation was generally steady (variation within 37% of average).
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Given that (1) soil electrical resistivity is a soil property not expected to vary over the course of
Dem/Val, and (2) the voltage output by the 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: PROMOTE AND SUSTAIN EFFECTIVE
BIODEGRADATION

The success of biodegradation depends on a sustained supply of remediation amendments such as
electron donor. The benefit of the EK technology is its ability to facilitate transport of the
remediation agents into hard-to-reach contaminant storage (low-K) areas/zones, thereby creating
conditions that stimulate microbial activity and accomplish contaminant degradation.

3.2.1 Data Requirements

The effectiveness of EK in promoting biodegradation in the TTA was evaluated on the basis of
concentrations of chlorinated ethenes in groundwater and soil, and ethene/ethane concentrations
in groundwater in the TTA. Pre- and post-EK groundwater and soil core samples were collected
and analyzed to assess the changes in chlorinated ethenes and ethene concentrations in the TTA.
A baseline characterization event was performed to assess the pre-EK concentrations and establish
the baseline conditions within the TTA.

3.2.2 Success Criteria

This objective is considered achieved through the observation of a 60% average reduction in PCE
concentrations in groundwater and soil, coupled with comparable molar concentration increases
of dechlorination daughter and end products at monitoring locations in the TTA. In addition,
detection of ethene/ethane in more than 75% of groundwater monitoring wells within the TTA is
indicative of successful attainment of this objective. Sustained biodegradation was successfully
demonstrated by observing an increasing trend, or sustained elevated levels, of degradation
intermediates and end products in the groundwater monitoring wells within the TTA for as long
as sufficient (e.g., greater than 5 times the baseline concentration) electron donor was present.

3.2.3 Performance Objective Assessment

For each of the six monitoring wells located within the TTA, decreases of >80% in PCE
concentration were achieved at the end of either Stage 1 and/or Stage 2. Also presented in Figure
6-3 and Table 7-1, the decreases of PCE from baseline at each well within the TTA were coupled
with evident increases of dechlorination daughter products and/or ethene. The Dem/Val has met
this criterion for groundwater.

Figure 6-5 presents a comparison of soil chlorinated volatile organic compounds (CVOC) at
corresponding locations between the three (3) sampling events. The data presented in Figure 6-5 are
arranged per individual locations and sampling depths. Overall, soil PCE concentrations of all samples
collected from 18.5 feet below ground surface (ft bgs) at the nine (9) locations within the TTA
decreased by 78% (C6) to 99% (C3) from baseline to post-Stage 2, with an average decrease of 88%.
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It was also noted that while C6 was the only location with evident baseline PCE concentration at
21 ft bgs (5.5 mg/kg), the PCE concentration at this depth and location decreased to 0.21 mg/kg
(96% reduction) and below in subsequent post-operation sampling events. As such, the Dem/Val
met the PCE soil reduction criterion.

As presented in Figure 6-3 and Table 7-1, every (100%) monitoring well within the TTA showed
increased concentrations of ethene (up to >1,000 pg/L) during the Dem/Val. The Dem/Val has
met this criterion. Figure 6-3 also shows that every monitoring well within the TTA showed
significant increases (several orders of magnitude) of Dhc and vcrA. The Dem/Val has met this
criterion for groundwater.

As presented in Table 6-9, among the nine post-Stage 2 soil samples collected from within the
TAA, six samples were reported with quantifiable levels, plus one with estimated level, of Dhc,
while all baseline soil samples did not contain detectable levels of Dhc. Of the seven samples with
detected Dhc, five samples (C2, C3, C5, C7, and C9) showed functional genes for VC
dechlorination. Thus, while not as impressive as the groundwater results, the Dem/Val has met this
criterion for soil.

3.3 PERFORMANCE OBJECTIVE: DEMONSTRATE SUITABILITY FOR FULL-
SCALE IMPLEMENTATION

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

3.3.1 Data Requirements

The suitability of the EK 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.

3.3.2 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 up-time to be greater than 75% of target and the energy consumption
to be within £ 30% of the design estimate.

3.3.3 Performance Objective Assessment

The EK system was designed and operated at a constant current, determined after the start-up period,
during the Dem/Val. As discussed in 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 were in need of replacement. There were three occasions when different electrodes needed
to be replaced: late October/early November 2015 and late January/early February 2016 during Stage
1 operation; and December 2016 during Stage 2 operation. Prior to electrode replacement,
the system voltage readings would indicate the operating conditions were becoming unsteady.
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As discussed in Section 6.1, excluding the temporary unstable readings during the three periods
shortly before the electrode replacement, 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.

Other than the scheduled major O&M events between the two stages of operation, there were only
three occasions when the system was shut down to allow replacement of electrodes. Overall, the
system up-time was well >75% during the Dem/Val. The Dem/Val has met this criterion.

Figure 6-1 presents cumulative energy consumption during each stage of operation. Given that
the energy consumption is a function of voltage and current and as discussed above regarding the
steady system operation condition criterion, excluding the temporary unstable voltage conditions
during the three short periods before the electrode replacement, the overall system operations were
steady within £ 30% and, thus, the energy usage as well. The Dem/Val has met the energy
consumption criterion.

3.4 QUALITATIVE PERFORMANCE OBJECTIVES: DEMONSTRATE SAFETY,
RELIABILITY, EASE OF IMPLEMENTATION

In addition to 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.

34.1 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. For ease of implementation criterion, field operation logs and records
documented the utilization of field technician efforts for system operation and maintenance.

3.4.2 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.

34.3 Performance Objective Assessment

As discussed in Sections 7.1 and 7.3 above, the overall operation conditions remained relatively
steady over the course of system operation. The Dem/Val has met this criterion. There were no
safety-related lost-time incidents. The Dem/Val has met the safety criterion.

The Dem/Val involved only conventional field construction techniques, including well drilling,
well installation, and trenching and piping, as well as remediation system assembly performed by
regular, qualified subcontractors. The Dem/Val has met this criterion.
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During the operation, one field technician performed routine system O&M tasks twice per week
with approximately 2 to 3 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), and replenishing amendment solutions as needed. Other than
sampling groundwater, 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 SITEDESCRIPTION

The target area for this Dem/Val is located within Operable Unit 3 (OU3) at Naval Air Station
(NAS) Jacksonville in Duval County, Florida (Figures 4-1 and 4-2). The Site Selection
Memorandum was accepted by ESTCP on 27 November 2013. This section provides a summary
of site information most relevant to this technology Dem/Val.

41  SITE LOCATION AND HISTORY

The EK-BIO 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 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) 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 TCE, cDCE, and VC, have been detected
in this area in permeable sand layers within the shallow aquifer (5 to 16.5 ft bgs). Moreover, site
characterization results also 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.

42  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 751t016.5 ft bgs: Fine sand/silt to fine sand with silt/clay;
e 16.5t0185 ft bgs: Clay/silt with trace fine sand,

e 185t025 ft bgs: Clay with trace sand; and

e 251030 ft bgs: Fine sand with silt/clay to fine sand.
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Figure 4-1.  Site Location
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Figure 4-2. Target Dem/Val Area
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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 during this Dem/Val with a representative soil core collected
from within the TTA during monitoring well installation (EKMW-02) also presented in Figure 4-
3. The EK-BIO Dem/Val specifically targeted the CVOCs (predominately PCE) in the clay layer
between approximately 16.5 to 24 ft bgs underneath the shallow sand unit in this area.

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

EKMW-02 Cores

Deptn (15 -25 ft bgs) Depth

transition

Figure 4-3.  Lithology of the Target Dem/Val Area

(OU3-4 from ESTCP ER-201032; EKMW-02 from this Dem/Val)

Prior to the Dem/Val, depth to groundwater measurements local to the test area were collected in
August 2009, January 2011, June 2011, and September 2011. Groundwater in this area was first
encountered 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 ft/year (using a gradient of 0.005 and the mid-range 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 K was 4x107° cm/sec (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 K from the shallow sand (5x1073
cm/s) to the clay at a depth of 17 ft (4x10° cm/sec), it is believed that the clay material below 17
ft bgs has a hydraulic conductivity lower than 10° cm/sec.
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43 CONTAMINANT DISTRIBUTION

Site investigations prior to the Dem/Val showed that PCE and degradation daughter products
(TCE, cDCE, and VVC) 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 ug/L in well PZ-04 to
51,000 pg/L in well PZ-02 (Figure 4-4).

- _
(- E_ F
A=) 1= T b

Figure 4-4.  Total Chlorinated Ethenes in Select Groundwater Monitoring Wells in
Shallow Sand Aquifer

(January 2013; concentration unit: pg/L)

Previous SERDP/ESTCP projects have profiled the distribution of CVOCs across both the sand
and clay units in the target Dem/Val area (Figures 4-5 and 4-6). Figure 4-5 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).
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Figure 4-5.  Profile of Groundwater CVOC Distribution
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As shown in Figures 4-2 and 4-5, previous sampling location OU3-3 is located within the target
Dem/Val footprint. Figure 4-6 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).
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Figure 4-6.  Profiles of Soil and Groundwater CVOC Concentrations at OU3-3
(Source: ESTCP Project ER-201032)

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 area. Previous efforts to obtain water samples from the clay unit using
conventional approaches were reported to be difficult, highlighting the expected limitations that
would be encountered in an attempt to hydraulically migrate remediation amendments into this
clay unit. Therefore, the Dem/Val footprint (as shown in Figure 4-2) and the target depth interval
of 16.5 ft bgs to 24 ft bgs are deemed appropriate for this Dem/Val. Subsequent characterization
data collected during the Dem/Val baseline characterization are presented in Section 5.3.
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5.0 TEST DESIGN

This section provides the details pertaining to the design, installation, and implementation of the
EK-BIO technology in the target Dem/Val area.

5.1 CONCEPTUAL EXPERIMENTAL DESIGN

As presented in Figure 5-1, the overall EK system consists of nine (9) electrode wells [E1 through
E9] and eight (8) supply wells [S1 through S8] located within a TTA measuring approximately 40
feet by 40 feet. Also presented in Figure 5-1, are seven (7) monitoring wells [EKMW!1 through
EKMW-7] located within the TTA and four (4) located outside the TTA.

The remediation amendments distributed by the EK system included electron donor (lactate
provided as potassium lactate), pH control reagents (potassium carbonate), and a dechlorinating
microbial consortium (KB-1®) containing Dhc. The power supply unit, amendment supply units
and manifolds, and system operation monitoring and control unit were housed in a shed located
adjacent to an existing utility building approximately 35 feet south of the TTA. Amendment
conveyance tubing and electrical wiring conduit were installed along a trenched corridor to connect
the EK control/amendment supply system to the well network in the TTA.

Table 5-1 presents a summary of major project milestones for this Dem/Val. To support the
Dem/Val design, a bench-scale EK column test was conducted. The bench test and test results are
discussed in Section 5.2. A baseline characterization event was conducted prior to the system
construction and installation. Baseline characterization results are presented in Section 5.3. After
the completion of system construction/installation and system startup, the overall Dem/Val
involved two separate stages of EK operations. Each stage was operated with varying anode and
cathode configurations to alter the primary direction of electric fields. Figures 5-2 and 5-3 present
conceptual orientations of the electric field established during each EK operational stage.
Bioaugmentation of the TTA with reductive dechlorination culture (KB-1®) was conducted during
Stage 1 operation. There was an incubation period of approximately 6 months between the two
stages of active operation. Following the completion of the second EK operation stage in March
2017 and a subsequent incubation period of 3 months, a post-EK performance monitoring event
was conducted in June 2017 to complete the Dem/Val.

During each stage of operation, the EK system was operated to achieve and maintain a constant
current supplied to the overall electrode network. The voltage that was required to achieve and
sustain this constant current is a site-specific characteristic related to the electrical resistance of
the subsurface materials.
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Table 5-1.  Major Project Milestones

Well Installation

September 2014

Baseline Characterization

October 2014

System Fabrication / Field Construction / System Installation
& Shakedown

October 2014 — June 2015

System Startup & Initial Field Conditioning

June — August 2015

Stage 1 Operation Period

August 2015 — Mach 2016

Bioaugmentation (Supply Wells and Electrode Wells)

October 29, 2015

End-of-Stage 1 Monitoring Event

March 2016

Post-Stage 1 Incubation Period

March — September 2016

Stage 2 Operation Period

October 2016 — March 2017

End-of-Stage 2 Monitoring Event

March 2017

Post-Stage 2 Incubation Period

March — June 2017

Final Sampling Event

June 2017

i EKMW-D3
EKMW-01 £
i

e
AT

Figure 5-2.  Stage 1 Conceptual Electric Field
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 EKMW-05

Figure 5-3.  Stage 2 Conceptual Electric Field

Potassium lactate was used to provide electron donor for ERD of CVVOCs. Lactate was supplied to
all electrode wells and all supply wells during the system operation. In addition to lactate,
potassium carbonate (K2COs) was added to all supply wells during EK operation as a pH buffer
due to the low baseline pH (<6) in the TTA (which is not optimal for ERD). The EK system would
also cross-circulate electrolytes (fluids in electrode wells) between cathodes and anodes, as well
as provide supplemental acid or base, as needed, to individual electrode wells for overall pH
control. The following sections provide specific details of individual phases completed under this
Dem/Val.

5.2 TREATABILITY OR LABORATORY STUDY RESULTS

Preliminary characterization of the aquifer materials from the target Dem/Val area was performed
to support design of the EK system. The descriptions of testing are provided in Appendix B.
Approximately 24 feet of soil core was obtained from the vicinity of the target area with direct
push approaches. Mineralogical analysis of the core through X-Ray Diffraction (XRD) indicated
that the clay is predominantly kaolinite (61%), with smaller amounts of illite (1.4%), chlorite
(11.9%), and smectite (15.3%). These fractions are within the range of soils encountered at other
EK field sites.

Zeta potential measurements were conducted on samples from the soil cores by the University of
Toronto. Zeta potential is a soil characteristic affecting electroosmosis of bulk water through soil
pores under an applied electric potential. Two sets of testing were performed at various pH values.
A flat zeta potential curve was measured, with values of approximately -25 mV above a pH of 4.5,
suggesting that the EK system design should target pH control in electrode wells to levels above
pH 5 to maintain operational efficiency. The zeta potential of the site soil is similar to that of the
materials from sites previously tested for other EK projects.
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A bench-scale EK column test was also conducted using the core material from the site to estimate
the migration rate of amendments. Three 10-cm sections of the core materials were individually
compacted using a piston into a 10-cm PVC column (3-inch diameter). A filter assembly was used
at each end of the PVVC column to connect the soil column to the electrode cells. A conservative
bromide tracer (1 g/L of sodium bromide solution) was added to the cathode cell reservoir. Sodium
phosphate solution (1.3 g/L) was added to both cathode and anode cells as electrolyte and buffer.
The electrodes were connected to a dc power supply unit. A constant current of 25 mA was applied
during the EK column test. The voltage needed to sustain this target current varied from the initial
reading of 69.8 V after 29 hours to a lower reading of 54.3 V after 72 hours indicating the core
material in the column became more electrically conductive.

At the completion of 72 hours of testing, the column was detached from the electrode cells and
frozen. The frozen core was subsequently cut into a total of eight 1-cm sections along the direction
from anode toward cathode. These samples, plus a background soil sample, were analyzed for
bromide concentrations. The results presented in Table 5-2 show that bromide migrated across the
entire length of the 10-cm column from the cathode to the anode within 72 hours. These results
suggest a minimum electromigration rate of 3.3 cm/day.

Table 5-2. Bromide Tracer Test Results

sample Background 3-cm from 5-cm from 7-cm from 10-cm from

P Soil cathode cathode cathode cathode
Bromide <1 205 158 157 284
(mg/kg)

5.3 BASELINE CHARACTERIZATION

As discussed in Section 4, several previous SERDP/ESTCP projects (ER-0705, ER-1740, and ER-
201032) have characterized the geology, hydrogeology, and contaminant distribution in the area
that encompasses the target Dem/Val area. To establish the baseline geochemical conditions,
microbial conditions, and contaminant distribution specifically within the Dem/Val footprint, a
baseline characterization event was performed in October 2014 following the completion of well
installation. Table 5-3 presents a summary of the overall monitoring program for the Dem/Val,
including the baseline characterization discussed in this section. Specific activities and details for
the monitoring activities performed during system operation are discussed in Section 5.5.

531 Baseline Groundwater Sampling

Groundwater samples were collected from the 11 groundwater monitoring wells (EKMW-01
through EKMW-11; seven within and four outside the TTA) shown on Figure 5-1. Baseline
geochemical characterization of groundwater included measurements of field parameters
(dissolved oxygen [DO], oxidation-reduction potential [ORP], conductivity, and temperature) and
laboratory analyses for metals, inorganic anions (chloride, sulfate and nitrate), CVOCs, total
organic carbon (TOC), volatile fatty acids (VFASs), and dissolved hydrocarbon gases (DHGs:
methane, ethene and ethane). Baseline measurement of various carbon indicators, such as TOC
and VFAs, allowed the subsequent tracking of electron donor distribution.
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Baseline groundwater microbial characterization included quantitative analysis of Dhc and
Dehalobacter (Dhb), as well as the key biomarker, vcrA. These microbial characterization data
were collected to establish the baseline conditions regarding the specific microbiological capacity

within the Dem/Val footprint.

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 D.
The baseline groundwater sampling results of select key parameters are summarized in Table 5-
4a and presented in Figure 5-4a and 5-4b. Baseline data indicated that groundwater within the
TTA was generally acidic and slightly oxidizing with low DO between 0.2 to 0.6 mg/L. Baseline
TOC and VFAs were relatively low (mostly below 6 mg/L), and, with the exceptions of EKMW-
01 and EKMW-05, there was no detectable levels of Dhc, Dhb, and vcrA. Additional detailed
discussions of groundwater baseline characterization results are presented in Section 6.3.

Table 5-3.  Summary of Monitoring Program
Phase Matrix Frequency Analyses Location
VOCs®, Metals®, 9 locations within the
Soil Three depths® | Microbial (Dhc, Dhb & target treatment area
per boring vcrA), Grain-size (TTA) and 2 locations
Baseline outside the TTA
Characterization VOCs, DHGs®, VFAS®),
Metals, Anions®, TOC, All 11 monitoring wells
Groundwater One Time Field Geochemistry(, (EKMW-01 through
Microbial (Dhc, Dhb & EKMW-11)
vcrA)
System Start-up Field Geochemistry, Electric | 7 Monitoring wells within
Phase Groundwater Weekly Field © TTA
Weekly Electric Field 6 Monitoring wells within
. the TTA (EKMW-01
Stage 1 Operations | Groundwater Monthly TOC, VFAs through EKMW-07 except
EKMW-06)
. . 9 select locations within
(Y]
End of Stage 1 Soil Two dbecf)rtif:]s per g?/ng)Mlcmb'al (Dhc, Dhb the TTA and 1 location
Operation & End of g outside the TTA
Incubation Period VOCs, DHGs, VFAs, All 10 monitoring wells
between Stage 1 and Groundwater One Time Metals, Anions, TOC, Field | (EKMW-01 through
Stage 2 Operations Geochemistry, Microbial EKMW-11 except
(Dhc, Dhb & vcrA) EKMW-06)
Weekly Electric Field 6 Monitoring wells within
. TTA (EKMW-01 through
Stage 2 Operations | Groundwater Monthly TOC, VFAS EKMW-07 except
EKMW-06)
End of MO | v/ocs, Microbial (Dhe, Dhib
. _ Ppost-op .| &verA); 9 locations within TTA
Soil incubation period; . .
s . a and and 1 location outside TTA
Post-Operation Two depths™ per
. o . Metals
Final Monitoring boring
(8 months) End of 3-month Field Geochemistry; TOC, All 10 monitoring wells,
. VOCs, DHGs Metals, . . o
Groundwater post-operation - . including 6 Monitoring
. . . Microbial (Dhc, Dhb & .
incubation period verA) wells in TTA
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(1) Baseline event: discrete soil samples collected from approximately 18.5, 21, and 23 ft bgs. Subsequent events:
two sampling depths per location at 18.5 and 21 ft bgs.

(2) VOCs: PCE, TCE, cDCE, and VC.

(3) lron, Manganese, Calcium, and Magnesium.

(4) Methane, Ethene, and Ethane.

(5) Lactate, Acetate, Propionate, Formate, Butyrate, and Pyruvate.

(6) Nitrate, Sulfate, and Chloride.

(7) Conductivity, Temperature, Redox, pH, and Dissolved Oxygen.

(8) Voltage measurements taken at select wells. Readings of electric currents to individual electrodes recorded at
wellhead using portable current clamp.
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Table 5-4a.  Analytical Results in Groundwater-baseline Sampling Event
OU3, NAS Jacksonville

Analyte Units EKMW-01 | EKMW-02 | EKMW-03 | EKMW-04 | EKMW-05 | EKMW-06 | EKMW-07 | EKMW-08 | EKMW-09 | EKMW-10 | EKMW-11
Volatile Organic Compounds
1.1-DCE ng/L 25U 41 21 11 5U 11 2Uu 2U 25U 2 02u
cis-1,2-DCE ng/L 1,190 950 760 380 773 120 970 90 288 260 10
PCE pg/L 7.640 170 190 250 1.800 G40 1,300 1.600 5,220 120 160
trans-1,2-DCE ng/L 323 11 21 4 81 21 44 41 50 3 02u
TCE ng/L 1,670 150 150 130 344 130 260 77 482 170 8
VC pg/L 33U 61 1U 3 TU 9 89 2U 33U 5 041
Dissolved Hvdrocarbon Gases
Methane ng/L 190 1200 330 54 270 29 110 110 120 1300 10U
Ethene pg/L 15 10U 1ou 1ou 73 10U 11 1ou 10U 10u 10U
Ethane pg/L 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Microbial
Dhe cell/L 8.0E+05 3.0E+03 U | 3.0E+03 U | 3.0E+03 U | 3.0E+05 30E+03 U | 40E+03 U | 3.0E+03 U | 40E+03 U | 3.0E+03 U | 40E+03 U
Dhb cell/L. J0E+03 U | 3.0E+03 U | 3.0E+03 U | 3.0E+03 U | 3.0E+03 U | 3.0E+03 U | 40E+03 U | 30E+03 U | 40E+03 U | 3.0E+03 U | 40E+03 U
verA gene copy/L | 3.0E+03 - - - 4.0E+05 - - - - - -
Volatile Fatt Acids
Lactate mg/L 0.96 039U 0.52 039U 039U 0.41 039U 039U 039U 0.46 0.55
Acetate mg/L 2.3 16 054U 1.9 1.8 46 2.2 31 2.3 1.3 0.81
Propionate mg/L 031U 031u 0.74 031 u 031U 031U 031u 031U 031U 03u 031u
Formate mg/L 022U 022U 022U 022U 022U 1 022U 022U 022U 0.32 022U
Butyrate mg/L 041U 041U 041U 041U 041U 041U 041U 041U 041U 041U 041U
Pyruvate mg/L 069U 069U 069 U 069 U 0.69 U 069 U 069U 069U 069 U 069U 0.69 U
Total VFAs mg/L 3.26 1.6 1.26 1.9 1.8 6.01 2.2 3.1 2.3 2.08 1.36
Other Organics and Inorganics

TOC mg/L 2.5 2.5 2.5 36 1.7 14 6.8 2.3 1.6 19 31
Chloride mg/L 3400 550 520 570 1900 1700 790 1000 2800 570 170
Nitrate (as Nitrogen) mg/L 017U 017U 017U 017U 017U 005U 017U 017U 017U 025U 017U
Sulfate mg/L 57 27 241 45 50 23 140 38 36 211 16 1
Calcium mg/L 350 100 89 120 400 400 150 150 460 140 130
Iron mg/L 130 57 58 47 160 61 23 67 130 49 2.9
Magnesium mg/L 98 30 27 3 110 100 21 45 130 42 0.74
Manganese mg/L 2.8 0.86 0.79 0.99 3.3 31 0.48 1.1 4.1 1.2 0.015
Field Parameters
pH unit 4.7 5.8 5.8 49 5.2 5.1 5.1 5.7 5.0 6.0 10.6
ORP mV 54 -21 -21 42 G4 81 34 12 100 =27 -9
Do mg/L. 0.6 0.2 0.2 0.2 0.3 0.9 0.5 0.4 1.2 0.6 0.1

Notes:

PCE - Tetrachloroethene VFA - volatile fatty acid

TCE - Trichloroethene TOC - Total organic carbon

1,1-DCE - 1,1-Dichloroethene ORP - oxidation reduction potential

cis-1,2-DCE - cis-1,2-Dichloroethene DO - dissolved oxygen

trans-1,2-DCE - trans-1,2-Dichloroethene ng/L - microgram per liter

VC - Vinyl Chloride L - liter

Dhc - dehalococcoides mg/L - milligram per liter

Dhb - dehalobacter mV - millivolt

verA - vinyl chloride reductase

U - The compound was analyzed for but not detected

| - The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
(a) gene copy per liter is generally equivalent to cell per liter
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Notes:

PCE - Tetrachloroethene
TCE - Trichloroethene

Table 5-4b.  Analytical Results in Soil — Baseline Sampling Event
OU3, NAS Jacksonville
Sample Velatile Organic Compound: (mgks) Inorzamics
Depth
501l Boring (ft bgs) PCE TCE cis-1,2-DCE Ve Caleium Iron Aagnesium Aanganesze
155 16 042 0381 0.032 2500 20000 3400 60
Cl1 21 0.029 0.032 0.006 0.0013 U - ~ — -
23 0.04 0.061 0.0077 0.0014 U 2200 17000 2700 54
155 15 0271 016 0.012 1200 5000 1600 27
2 21 0.028 0017 0.006 0.0011 U - - — -
23 0.082 0.067 0.0083 0.0014 U 2400 16000 3100 62
185 69 042 19 0.077 U 1200 8100 1600 26
C3 21 0.084 U 007 U 0099 T 0.084 U - - - -
23 0.084 U 007U 0.097 U 0.084 U 2200 13000 2800 49
185 47 0.17 0.14 0.023 2400 18000 3300 6
Cc4 21 0.081 0018 0.0082 0.0015 U - - — -
23 0.01 0.04 0.014 0.0014 U 2700 21000 3600 71
185 12 0141 0121 0.083 U 2200 15000 2800 47
cs 21 0.022 0.007 0.0046 T 0.00057 U - - - -
23 0.047 0.043 0.0067 I 0.0011 U 2300 15000 2800 57
185 10 0271 0.16 0.027 3100 29000 4500 34
6 21 55 0.18 0.12 0.017 - - - -
23 31 018 011 0.016 2700 20000 3300 70
155 008 U 0067 U 33 008U 2200 20000 3200 58
c7 21 0.027 0.0025 I 0.11 0.00052 U - - - -
23 0.011 0.011 0011 0.00056 U 2800 19000 38300 71
155 76 012 086 0.2 2900 27000 4100 75
s 21 0.025 0.024 0.0058 0.0045 - - - -
23 0.021 0.062 0.0062 0.0011 U 2100 16000 2600 51
155 14 031 0221 0.037 1800 13000 2200 42
co 21 0.035 00096 0.0018 I 0.0015 U - - — -
23 00013 U 0.03 0.0066 0.0012 U 2400 17000 2900 61
155 45 0.1 0.031 0.00052 U 1500 12000 2000 3§
c1o® 21 11 0.015 0.004 1 0.00055 U - - - -
23 15 0.0076 0.0016 I 0.0005 U 2500 18000 3200 34
185 49 0.024 0.0082 0.0015 1 2700 19000 2900 69
c1 21 0.034 0.0014 U 0.0014 U 0.0017 U - - - -
23 0.087 U 0081 U 011U 0.097 U 4100 24000 4400 260

cis-1,2-DCE - cis-1,2-Dichloroethene

VC - Vinyl Chloride

Dhc - dehalococcoides

mg/kg - milligram per kilogram

U - The compound was analyzed for but not detected

| - The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit

-- - not analyzed

(a) Sampling locations C10 and C11 are outside the target treatment area.

31




N
(a) Groundwater Geochemistry (b) Groundwater cVOC and Biomarkers l
- = 5 - = o = PoE 768 pail ] 498 poiL RCE 170 [!.
oRP s my bR 31 m BRE 2y TCE 1670 pail TCE 150 il TCE 150 gl 1
+ls ] 0.8 mg'l oo 0.2 mgiL na 0.ImgiL cOCE 1,190 pgit cDIE VB pgiL <DCE 950 pgl
Chloride 3,400 mgiL Chivide  B20mgiL Chloride 56 mgil yo <1 pglt vic 6 pgl
suitate 57 mgiL Sulume 24 mgiL. Sultats 27mgiL Ethana =10 gl Ethana 10 gk
fren 130 ng'L Irar 56 mpiL Iron STmaiL Db D e
Wagnosium 98 mglL Magnesium 27 mgil lM:an!:inm 30mpiL L‘.ﬁ.,... E‘Enmn :I:isn.- :JE‘,.,.“.
1 —
2 £
D EXNMW-09 & e:/ PCE 1,300 pail EKMIW-10
- 4 ERMW-10 5 B TCE 200wl
y S : P gt o | d R m o
B o BRI D1 oo O\ man. e v DCE gy ve 5 el cDCE 20 bt
oRp 100 my Chiorida 78 mgiL oRe 27 mi e i Etmarna 1 gl . i
B0 43 mall Suttata 140 myie oo M7, Eh i . Db O Eth -
Chiorita ZE00 ML pH T 5 Iroin 23mglL Chioride 570 mpiL un:"' o va! FCE 260 gL &0 i ND m:“ e ¥
Hmfate a5 mall- ORP a2 my i Sultate 21 mpi Maih, 110 L
ron 1w mal | oo 0.2 mall £t 15 | | Mgt Sl ram & mgL verd D E153 phvek = Py il i verd Wop o
Magnesium 130 mglL Chicrige a70 mgiL & o~ Nagnesium 2 myiL | Mk 120 pgi Ve 3 gl ¥ | T 1300 pgiL
Sultate 45 maiL = ey
iran &7 maL ERRP o e PCE. 1,400 pgiL
H 5z e 2 e
Magnacium 31 mgil Qirw--n? DQHF' A ;‘l:;'“ Nﬂ” i @ w07 | gDCE TTE IuB'L
Do 0.3mgll $_:,;_u.,._n,. L =7 gL
Chiorids 1,90 mgiL Eth 73wl
s =" | s BOREL PCE 540 pgiL ] Eg"_"._oi-‘- b 5108 pwsil
3] &}/—ﬁ Iran 1B mglL. TCE 130 PB{'— 'ﬁ verd AE+08 parl
ORP 1 omy | Magresum  110mgiL sDCE 120 pgll. Methare m pgll
Do 1.8 mgil . o gl
Chindde 1700 mal Etheae <4 il
ulfste 23 mplL e o
Iron & mgiL verk ND -
Magessium 100 mgiL Methane 20 pgll
(c) Soil PCE
: | PeE 481 a0z vooa 'PCE 83 /ND WD |
PCE 15 / 002 /008 — é‘ ; "RCE 47 1 00171001
\L.
PCE 12 {002 (004 | -
c¢/
=3 -
v, B |PCE ND 0.2 001
ES ¢' '—/
g C10 [=7d &
FCE 45 | 11 126 | G -':7 o
- o
FCE 1.0/ 0RZ P 00Z
PCE 40 | 5 | 34
L = E /’E‘? EE: E
s/ - >
| i S N i |
= d
FCE 14 1 0.03 { ND
,{ PCE 43/ 003 iND |
en
Legend — . . ESTCP ER-201325
-$- Electrode Well @ Soil Core Location Baseline Characterization
% Vonitoring Well PCE (mg/kg) at 185/t / 21-ft / 23t OUS. NAS Jacksomville
Dem/Vval Area . Geosyntec° Figure
:' ND : non-detect i
5-4
Columbia, Maryland | Movember 2017

FIFRI\MdremPROJECT SITROMER ESTCP EK-BIOFhase X - ReportingiFigures

Figure 5-4.

32

Baseline Characterization



5.3.2 Baseline Soil Sampling

Soil cores were collected from nine (9) locations within the TTA and two (2) locations outside the
TTA (Figure 5-4c). At each location, a soil core was collected using Direct Push Technology
(DPT) to a target depth of 24 feet. With each collected soil core, three (3) discrete soil samples
were collected from approximately 18.5, 21, and 23 ft bgs.

Baseline soil characterization included laboratory analyses for metals and CVOCs, as well as
quantitative analyses of Dhc, Dhb, and vcrA. In addition, the baseline soil characterization
included soil grain size analysis.

Field sampling and laboratory analyses were performed in accordance with the sampling and
analysis methods presented in Section 5.6. Field sampling forms and chain of custody forms are
provided in Appendices D & E. The baseline soil sampling results of select key parameters are
summarized in Table 5-4b and the soil PCE data are presented in Figure 5-4c. The baseline soil
characterization data indicated that there was very little apparent reductive dechlorination activities
within the TTA prior to the Dem/Val. The data also suggested that the majority of soil PCE within
the TTA appeared to be present above the depth of 21 ft. Additional detailed discussions of soil
baseline characterization results are presented in Section 6.2.

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 and cross-circulation were housed in
an equipment enclosure located adjacent to an existing utility building to the south of the TTA.
Given the operational needs of NAS Jacksonville, the wellhead components and the connections
between electrode/supply wells and the equipment enclosure (conveyance piping, electrical
wiring, instrumentation wiring) were installed below ground. 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.

541 Electrode Wells

A total of nine (9) electrode wells (E1 through E9) were installed by hollow-stem auger drilling in
the treatment area. Electrode well construction details are provided in Figure 5-5. Each electrode
well was constructed with 4-inch diameter PVC casing and 0.01-inch slotted screen. The screened
interval was generally between 19 and 23 ft bgs across the clay unit (which was expected to be
observed between approximately 16.5 to 25 ft bgs). A medium sand 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
filter pack up to 1/2 foot above the screened interval. A 2-foot thick (~ 16.5 to 18.5 ft bgs) bentonite
seal was installed above the sand pack by placing bentonite chips and hydrating for at least one
hour. Grout, consisting of cement and bentonite powder, was then added to fill the remaining
annulus up to the bottom of the well vault.

Figure 5-6 presents the details of the electrode well vault. Locking well vaults (traffic-rated, 2-ft
x 2-ft x 2-ft) were installed with concrete protection around the vault and a gravel base. The
electrode well casing was completed at the top with the installation of a PVVC flange.
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Access ports were installed in the flange for installation of the electrode, electrical cable, tubing,
and a pressure safety valve (PSV). Additional descriptions of the conveyance system and control
instrumentation are provided in Sections 5.4.5 through 5.4.8.

54.2 Supply Wells

A total of eight (8) supply wells (S1 through S8) were installed by hollow-stem auger drilling in
the treatment area. Supply well construction details are provided in Figure 5-7. Each supply well
was constructed with 4-inch diameter PVC casing and 0.01-inch slotted screen. The screened
interval was across the clay unit at depths between 19 and 23 ft bgs. Construction details for supply
wells are the same as electrode wells. Figure 5-8 presents the details of the supply well vaults.
Additional descriptions of the conveyance system and control instrumentation are provided in
Sections 5.4.5 through 5.4.8.

54.3 Monitoring Wells

A total of 11 monitoring wells were installed by hollow-stem auger drilling within and around the
treatment area (Figure 5-1). Monitoring wells were constructed as double-casing wells each with a
6-inch PVC surface casing installed to 18 ft bgs and grouted in place (Figure 5-9). Each 2-inch
diameter monitoring well was then constructed by drilling through the bottom of grouted 6-inch
casing to install 0.01-inch slotted screen section at depths between 19 and 23 ft bgs. A medium
(20/30) sand filter pack was placed around the screen from the bottom of the borehole up to 1/2 ft
above the top of the screened interval. A 2-foot thick bentonite seal was installed above the sand
pack by placing bentonite chips and hydrating for at least one hour. Grout, consisting of cement and
bentonite powder was then added to fill the remaining annulus up to the bottom of the well vault.

544 Power Supply and Electrodes

The power supply unit for the EK system was a Magna XR250-24/240 dc power supply unit with
input power from 3-phase alternate current (AC) 240V. This 6kW unit has a capacity to output O
to 250V and 0 to 24A. The power supply was operated in constant current mode with varying
voltage automatically adjusted to the changes in soil conductivity.

During each EK operational stage, six (6) electrode wells were used as cathodes and three (3)
electrode wells as anodes. The electrode arrangements for Stage 1 and Stage 2 operations are shown
in Figures 5-2 and 5-3, respectively. The electrodes consisted of a titanium rod (%s-inch diameter;
4-ft long) with mixed metal oxide (MMO) coating (TELPRO tubular anodes manufactured by
Titanium Electrode Products, Inc., Stafford, TX). The coating consists of IrO2/Ta20s and is suitable
for use in soils, carbonaceous backfill, fresh and brackish water, and seawater.

545 Amendment Supply System

Electron donor solution was prepared by adding 60% (w/w) potassium lactate (WILCLEAR®) to
250-gallon totes for transfer to supply wells and electrode wells by the amendment supply system.
Buffer solution was prepared by adding potassium carbonate (anhydrous power, 99%) to 250-
gallon totes for transfer to supply wells by the amendment supply system. The amendment supply
was performed as short-duration pulsed injections using feed pumps controlled by timers. The
duration and flow rate of each pulse injection cycle were programmed so that each injection event
generally introduced less than %2 gallon of solution to each well.
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5.4.6 Cross-Circulation and Electrode Well pH Control System

Electrolysis of water in electrode wells produces acid (anode) and base (cathode) resulting in pH
changes in the wells. Cross-circulation of electrolytes between anodes and cathodes can balance
pH to an extent and reduce the amount of supplemental pH-adjusting reagents needed. Cross-
circulation between cathode wells and anode wells was achieved by transferring electrolyte from
individual cathode wells to individual anode wells and vice versa. During a given programmed
cross-circulation event, the system extracted catholyte from a cathode well to a catholyte holding
tank, while at the same time extracting anolyte from an anode well to an anolyte holding tank.
Extraction was performed by peristaltic pumps controlled by timers. In-line monitoring stations
monitored the pH of the extracted electrolytes. Following the extraction event, the system pumped
the extracted electrolyte in the holding tank back to the electrode well of opposite polarity (i.e.,
catholyte to anode well and vice versa). Depending on the pH reading of the extracted electrolyte,
supplemental lactic acid solution (for cathode well) or sodium hydroxide solution (for anode well)
was added to the electrolyte injection tubing during the re-injection cycle when electrolyte was
pumped from the holding tank back to an electrode well.

54.7 Process Monitoring and Controls

The EK system was constructed with instrumentation and controls to monitor and operate the
system automatically using a programmable logic controller (PLC). 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 at the central manifold in the equipment shed to
direct flows from and to individual wells.

In-line water quality stations installed on the electrolyte extraction lines monitored the pH of the
electrolyte coming from an individual electrode well. A data acquisition system was used to record
the pH monitoring data collected.

5.4.8 Conveyance Piping and Utilities

Dedicated conveyance piping was run between the system equipment enclosure and the well
network through a combined conduit. The conduit was installed in shallow trenches as shown in
a typical trench detail (Figure 5-10). Additional conduits were placed in the trenches for the
installation of electrical wires to electrodes.

5.5 FIELD TESTING
This section provides a description of each significant phase of operation and the activities

conducted during that phase. A schedule illustrating the sequence and duration of individual phases
of operation is presented in Table 5-5.

41



Table 5-5.  Dem/Val Field Testing Phases

System Startup & Initial Field Conditioning June 2015 - August 2015

Stage 1 Operation August 2015 — Mach 2016

* During Stage 1 Operation — Bioaugmentation

* October 29, 2015
(Supply Wells and Electrode Wells)

* End-of-Stage 1 * March 2016
Post-Stage 1 Incubation Period (no operation) March 2016 — September 2016
Stage 2 Operation October 2016 — March 2017

* End-of-Stage 2 * March 2017
Post-Stage 2 Incubation Period (no operation) March 2017 — June 2017

551 System Start-Up

EK system Start-Up commenced following the installation and shakedown of the system
components described above in Section 5.4. During the start-up, carbonate (Na2CQOz3) solution was
delivered to the supply wells in order to condition the pH in the formation around the supply wells
prior to the addition of electron donor in the next phase. The duration of the start-up period for
buffer addition was approximately 60 days. Buffer addition continued during the subsequent two
active EK operational phases (Stage 1 and Stage 2) together with lactate amendment supply.

During the start-up operation, daily remote-monitoring of PLC data and weekly system field
inspections were conducted to monitor system operations. The distribution of the electric field
within the TTA was confirmed by lowering an insulated reference electrode into a given
monitoring well and using a hand-held voltage meter to measure the voltage difference between
that location and a universal reference cathode, which in our case was the power supply unit in the
system shed. The field personnel wore rubber boots and rubber gloves when performing this task.
As discussed in Section 6.1, relatively uniform electric field was confirmed based on the voltage
measurements taken at all monitoring wells within the TTA.

55.2 Stage 1 EK Operations and Monitoring

Following system start-up, electron donor (lactate solution) was added to the TTA during Stage 1
EK operation. This operational stage included 2 segments — before bioaugmentation and after. The
electrode polarity arrangement for Stage 1 operation is shown in Figure 5-2 with E2, E5, and E8
as anodes.

Lactate solution was supplied to all electrode wells and all supply wells as individual short pulses
several times a day. Other system operation activities included buffer amendment to supply wells,
cross-circulation between electrodes, and supplemental acid and base addition, as needed, to
electrode wells.
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Bioaugmentation

Bioaugmentation of the TTA with dechlorination microbial culture containing Dhc was performed
to establish adequate reductive dechlorinating populations. After approximately 75 days of active
operation when geochemistry monitoring data indicated anaerobic and reducing conditions at
supply wells and monitoring wells within the TTA, the system was shut down 48 hours prior to
the bioaugmentation event, which occurred on 29 October 2015. To bioaugment the TTA, 4 liters
of KB-1® culture (SiREM Laboratory, Ontario, Canada) was added to each supply well, and 1.5
liters to each electrode well. The KB-1® culture selected for this project contain Dhc that are
capable of fully degrading chlorinated ethenes under mildly acidic (i.e., pH <6.0) conditions. The
system operation resumed 48 hours after the bioaugmentation event.

The Stage 1 operation continued for approximately 5 months following bioaugmentation and was
completed in March 2016. During the operation, system inspections were conducted generally
twice a week by a field operator to monitor and record system operational conditions and perform
routine maintenance, mainly related to filter cleaning/replacement and amendment stock solution
replenishment. The distribution of electric field within the TTA was confirmed by measuring
voltages at monitoring wells as described above. Groundwater sampling and analysis for
performance monitoring was conducted in accordance with Table 5-3 and the sampling methods
presented in Section 5.6.

55.3 Post-Stage 1 Incubation

Following the completion of Stage 1 operations, the system was shut down and the project entered
a 6-month post-Stage 1 incubation period. An end-of-Stage 1 monitoring event was completed in
March 2016 immediately following the system shut down. An end-of-post Stage 1 incubation
monitoring event was completed in September 2016. Sampling and analysis for these monitoring
events were performed in accordance with Table 5-3 and the methods presented in Section 5.6.

55.4 Stage 2 EK Operations and Monitoring

After the 6-month post-Stage 1 incubation, the electrode polarity arrangement was adjusted to start
Stage 2 operation (Figure 5-3) with E4, E5, and E6 as anodes. The system operational program
for electron donor amendment, buffer addition, cross-circulation between electrodes, and
supplemental acid and base addition essentially followed the same approach as that of Stage 1
operation. There was no bioaugmentation in Stage 2 operation.

The Stage 2 operation continued for approximately 5 months from October 2016 through March
2017. During the operation period, system inspections and maintenance, as well as field
measurements, were conducted following the same program and procedures as described above
for the Stage 1 operation.

555 Post-Stage 2 Incubation

Following the completion of Stage 2 operations, the system was shut down and the project entered
a 3-month post-Stage 2 incubation period. An end-of-Stage 2 monitoring event was completed in
March 2017 immediately following the system shut down. An end-of-post Stage 2 incubation
monitoring event (also as the final performance monitoring event) was completed in June 2017.
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Sampling and analysis for these monitoring events were performed in accordance with Table 5-3
and the methods presented in Section 5.6.

5.5.6 Decommissioning

NAS Jacksonville and NAVFAC are currently in the process of preparing a Feasibility Study (FS)
for remediation of the OU3 area, which encompasses the Dem/Val TTA. Itis anticipated that EK-
B1O will be retained in the FS as a technology in consideration for treatment of impacts in the clay
layer outside of the Dem/Val TTA. As such, the Dem/Val infrastructure will remain in place until
the FS is completed, and a decision rendered on remedy, in the event that the decision is to expand
the EK-BIO remedy to the wider source zone. Should EK-BIO not proceed further, Geosyntec
will then remove the surface infrastructure (i.e., EK Control Center and solution tanks) from the
site, while NAS Jacksonville will complete final disposition of the wells. Details will be provided
in a separate letter.

5.6 SAMPLING METHODS

In addition to operational data related to the system (i.e., electrical current and voltage, flow rates
of amendments and cross-circulation), an overall field monitoring and sampling program for the
Dem/Val is presented in Table 5-3. Table 5-3 presents the sample matrix (i.e., soil and
groundwater), the locations and frequencies, and the analytical parameters performed during each
phase of this Dem/Val.

56.1 Sampling and Analytical Methods

As presented in Table 5-3, the Dem/Val monitoring program included both measurements of field
parameters and collection of environmental samples (soil and groundwater) for laboratory
analyses. Table 5-6 summarizes the laboratory analytical methods. The methods for field sample
collection and field parameter measurements are described in this section.
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Table 5-6.

Analytical Methods for Sample Analysis

Matrix Analyte Method Container Preservative! Holding Time
3x 10-aram 2 with NaHSO4;
\VOCs 82608 g 1 with methanol; | 14 days
Terra Cores
4+2°C
Soil Metals (Ca, Fe, Mn, Mg) 6010B 2-0z glass jar 4+2°C 6 months
Tracer (Br) 300.0 2-0z glass jar 4+2°C 28 days
Biomarkers (Dhc, Dhb, and vcrA) Gene-Trac® Method 50 m.L conical tube 4+2°C 14 days
provided by laboratory
VOCs 8260B 40 mL VOA vial HC1;4 +2°C 14 days
VFAs lon Chromatography | 40 mL VOA vial 4+2°C 14 days
DHGs (methane, ethane, ethane) RSK-175 40 mL VOA vial HC1;4 +2°C 14 days
Groundwater Total Metals (Ca, Fe, Mn, Mg) 6010B 250mL polyethylene HNO;3; 4 + 2°C 6 months
Anions (NOs-, SO42, CI) and Tracer | 300.0 250mL polyethylene 4+2°C 28 days (except
(Br) NOs- at 48 hours)
TOC 9060A 125 mL amber glass HC1, 4 + 2°C 28 days
Biomarkers (Dhc, Dhb, and vcrA) Gene-Trac® Method | 500 mL polyethylene | 4 + 2°C 14 days
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For soil sampling, soil cores were collected using DPT tooling. For each soil sampling event, one
continuous core from ground surface to approximately 24 feet bgs was collected from each of the
11 soil sampling locations (C1 through C11) shown in Figure 5-11. Soil cores were collected in
acetate sleeves for observation and sampling. Discrete soil samples were collected for laboratory
analyses from the selected depths. For the baseline event, samples were collected at each location
from approximately 18.5, 21, and 23 ft bgs. The field personnel documented that clay was the
predominant geologic material at all the locations and all these sampling depths. As discussed in
Section 6.2, based on the baseline soil sampling results, subsequent soil sampling events only
collected samples from 18.5 and 21 ft bgs, since CVOCs were not typically present below 21 ft
bgs. For VOC analysis, Terra Core samplers were used to minimize volatilization loss. Upon
completion of soil sampling, each borehole was backfilled with bentonite chips and surface
repaired in accordance with NAS Jacksonville requirements.
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Figure 5-11. Soil Sampling Locations (C1 through C11)

The groundwater monitoring well network for the Dem/Val is presented in Figure 5-1.
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
before taking a water level measurement. The depth to groundwater was measured using a Solinst
interface meter (or equivalent) in 0.01-foot increments, relative to a permanently marked survey
point located at the top of the well casing and recorded on the purge log field form. The water
level meter was decontaminated between wells.
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Groundwater sampling was conducted following low-flow purging protocols with the use of a
peristaltic pump and dedicated tubing. With the low-flow sampling, the intake of the sampling
tube was placed mid-way between the top and bottom of the well screen. The water level was
monitored during purging to measure drawdown and determine the appropriate flow rate for the
well. During purging, in-line water quality parameters were monitored continuously in a flow-
through cell for temperature, pH, specific conductance, DO, and ORP. Purging was considered
complete when a minimum of one casing volume of water had been removed with collection of at
least three sets of field measurements spaced at two (2) to three (3) minute intervals, or when
groundwater field parameters stabilized. The indicator parameters were considered stabilized when
three consecutive readings met the following criteria:

e Temperature £ 0.2°C
(i.e., the second and third reading must be within 0.2°C of the first reading);

e pH=*0.2 pH units;

e Specific Conductance + 5% units; and

e DO +0.2 mg/L or £10% (whichever is greater).
Readings of stabilized parameters were recorded on the field sampling log forms. Following
stabilization of indicator parameters, groundwater samples were collected into the appropriate
laboratory prepared and preserved sample containers. Sampling containers, holding times, and
preservation methods associated with each method are presented in Table 5-6. The sample

containers were clearly labeled and placed in an insulated cooler with ice for shipping to
laboratories following proper chain-of-custody protocols.
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6.0 SAMPLING RESULTS AND DISCUSSIONS

This section presents a detailed summary and discussions of all monitoring/sampling results.
While baseline characterization results have already been presented in Section 5.2, 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 soil and groundwater
conditions during the Dem/Val.

6.1 SYSTEM OPERATION MONITORING

Figure 6-1 presents the power usage over the course of Stage 1 and Stage 2 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 [kKW-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.

Figure 6-1 shows that the power supply unit’s voltage output remained generally steady between
approximately 18V and 28V (Stage 1) and 12V and 20V (Stage 2). There were three occasions
when different electrodes needed to be replaced, including late October/early November 2015 and
late January/early February 2016 during Stage 1 operation, as well as December 2016 during Stage
2 operation. Prior to the electrode replacement, the system voltage readings would indicate the
operating conditions were becoming unsteady. By inspecting the electrodes, it was determined
that the initial shakedown/start-up operations at the start of Stage 1 operation, particularly an initial
conservative electrode polarity reversal program, overly stressed the anode leading to damage of
the electrode surface coatings. The polarity reversal program was corrected after the start-up
operation in June/July 2015, however, the initial damages to the electrodes shortened the life-span
of the anodes leading to the need to replace them during the operation. Other than the periods
when electrodes were in need of replacement, the power supply unit operating conditions were
relatively steady.

The total power consumption was calculated for Stage 1 at 1,037 kW-hr and Stage 2 at 548 kW-
hr. Calculations for Stage 1 include the initial start-up operation (June-July 2015) and the initial
buffering/conditioning operation (July-October 2015) preceding the 5-month Stage 1 full EK-BIO
operation (October 2015-March 2016) counting after the TTA bioaugmented with the
dechlorination culture. Stage 2 operation included only the 5-month full operation (October 2016-
March 2017). As a comparison, the total energy usage by the EK system during the 14 active
months of the Dem/Val (1,585 kW-hr) is equivalent to operating two 100-W lightbulbs over the
same time interval, or operating a single 100-W lightbulb for approximately 660 days (22 months).
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Figure 6-1. Power Usage During System Operation

In addition to monitoring the power supply unit, field measurements were taken to confirm the
establishment of electric field within the TTA. Figure 6-2 presents the field measurements made
in October 2015 when electrode wells, E2, E5, and E8 were anodes.
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Figure 6-2.  Voltage Measurements (V) at Monitoring Wells Within TTA

The voltage measurements taken at individual monitoring wells were used to assess if a uniform
electric field was established within the TTA. Voltage measurements at individual wells relative
to a common cathode reference at the EK control system were between 5.3V and 6.2V with an
average of 5.6V and a standard deviation of 0.31V (5% variation from the average) indicating that
an electric field was established in the area between electrode wells. Voltage gradients between
discrete locations of closest pairs are also calculated and summarized below.

Well Pairs MW-1 & MW-2 & MW-4 & MW-5 & MW-5 &
MW-3 MW-3 MW-6 MW-6 MW-7
Voltage
Gradient (V/m) 0.12 0.26 0.1 0.1 0.1

The calculated voltage gradients between these pairs are within 2x of the average gradients (0.13
V/m) measured also suggesting no local focusing of electric field within TTA.

Table 6-1 below presents the average and standard deviation calculated for the electrical current
to individual wells during each stage of operation. The data show that the current supply to
individual electrode well was generally steady (variation within 37% of average). Given that (1)
soil electrical resistivity is a soil property not expected to vary over the course of Dem/Val, and
(2) the voltage output by the 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.
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Table 6-1. Electrical Current to Electrode Wells
Cathodes Anodes
Stage 1
E1l E3 E4 E6 E7 E9 E2 E5 ES
Avg 15 1.0 14 15 1.8 1.3 3.2 2.3 31
Std Dev 0.2 0.3 0.1 0.3 0.3 0.2 0.5 0.6 0.4
Cathodes Anodes
Stage 2
E1l E2 E3 E7 ES E9 E4 E5 E6
Avg 14 1.7 0.8 15 1.7 1.1 2.3 2.9 2.2
Std Dev 0.1 0.3 0.2 0.2 0.1 0.2 0.8 0.3 0.6

Table 6-2 summarizes the amendment supplied to the TTA and the energy usage throughout the
Dem/Val. The duration and quantity reported for Stage 1 operation include the initial start-up
operation and buffering/conditioning operation prior to bioaugmentation of the field when the 5-
month full EK-BIO remediation operation was considered to start.

Table 6-2. EK System Operation Summary
Stage 1 Lactate to 8 Lactate to 9 K-Carbonate
Operation Supply Wells Electrode Wells to All Wells SR\
80 kg via 370 gal 158 kg via 620 .
June 2015 — gal 35kgvia 655
- - 985 kW-hr
March 2016 10 kg/well via 47 17.5 kg/well via gal
gal/ well 69 gal/well
Stage 2 Lactate to 8 Lactate to 9 K-Carbonate Enerav Usage
Operation Supply Wells Electrode Wells to All Wells 9y g
105kgvia  520gal | 2t2kgvia 1038 _
October 2016 — gal 16 kg via 305
, _ 548 KW-hr
March 2017 13.1 kg/well via 65 23.5 kg/well via gal
gal/ well 115 gal/well
Lactateto 8 Supply Lactate to 9
Wells Electrode Wells K-Carbonate to Total Energy
Dem / Val Total 185 kg / 890 gal 370 kg / 1,658 gal All Wells Usage
(23 kg/well via 112 (41 kg/well via 51 kg /960 gal 1,533 KW-hr
gal/well) 184 gal/well)

It should be noted that in this Dem/Val, amendment delivery was driven by electric field and
not hydraulic pressure. The total volume of lactate amendment solution delivered throughout
the Dem/Val was approximately 2,550 gallons. This accounts for only 16% to 22% of the
total pore volume within a treatment zone of 35 ft x 35 ft x 5 ft at 25% to 35% total porosity.
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Therefore, amendment distribution and the resulted biotreatment achieved within the TTA, as
discussed below based on the monitoring data collected, should be recognized as the results of
enhanced amendment delivery beyond diffusion mechanism.

6.2 GROUNDWATER SAMPLING RESULTS

Groundwater monitoring data are summarized, per sampling event, and provided in Appendix F.
The locations of groundwater monitoring wells are presented in Figure 5-1. One monitoring well
within the TTA, EKMW-06, was later found to not produce sufficient groundwater volume for
sampling likely due to blockage. Therefore, EKMW-06 was not included in the monitoring
program.

6.2.1 Groundwater Geochemistry

Groundwater geochemistry data, including the baseline characterization results, are summarized
in Table 6-3. The baseline groundwater geochemistry data are also presented in Figure 5-4. The
discussion in this section is organized by three separate areas — upgradient of the TTA, within the
TTA, and downgradient of the TTA. For each area, data collected from the baseline event and
subsequent performance monitoring events are discussed.

Monitoring well EKMW-09 is located upgradient of the TTA. Baseline data indicated that
groundwater in this area was acidic (pH at 5), oxidizing (ORP at 100 mV and DO at 1.2 mg/L),
with high chloride (2,800 mg/L), and high iron (130 mg/L). Throughout the Dem/Val, groundwater
remained acidic (pH below 5.2) and slightly oxidizing (ORP above 60 mV with low DO). The
chloride concentration decreased from baseline to below 1,800 mg/L post-Stage 2, the reasons for
the decline are unknown. Iron concentrations decreased from baseline to below 80 mg/L.

Within the TTA, baseline characterization data showed that groundwater was acidic (pH 4.7 at
EKMW-01 to pH 5.8 at EKMW-02 and EKMW-03), slightly oxidizing (ORP at 34 to 64 mV,
except -21 mV at EKMW-02 and EKMW-03) with low DO at 0.2 to 0.6 mg/L. Other notable
baseline geochemical conditions included:

e Three relatively distinct baseline chloride levels - EKMW-01 at 3,400 mg/L; EKMW-05
and EKMW-07 at 1,900 and 790 mg/L, respectively; and EKMW-02, -03, and -04 at 520
- 570 mg/L.

e Sulfate at 140 mg/L at EKMW-07, while at 24 to 57 mg/L at all other wells.

e Relatively high iron at EKMW-01 (130 mg/L) and EKMW-05 (160 mg/L), while generally
at 60 mg/L for iron at other wells.

Based on baseline chloride, and iron concentrations, groundwater at EKMW-01 and EKMW-05
seemed to have similar geochemistry as that of upgradient well EKMW-09. While EKMW-01 is
located near the upgradient edge of the TTA, EKMW-05 is near the down-/side-gradient edge of
the TTA.
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Table 6-3.

Groundwater Geochemistry Data Summary

EKMW-01 { 0.:?:1::?3;1 4| Tulv2015 | October 2015 | December 2015| March 2016 |September 2016| December 2016| March 2017 | June 2017
pH S.U. 47 5.1 5.0 0.4 5.6 5.74 5.9 5.5 5.7
ORP mV 54 130 -170 -50 -103 -120 -76 -79 -161
Dissolved Oxyvgen mg/L 0.6 21 0.1 0.6 0.2 0.13 0.1 0.1 1.1
Analvte Units Result Result Result Result Result Result Result Result Result
Bromide mg/L 401 NA NA NA 23 NA NA NA 451
Chloride mg/L 3400 NA NA NA 1450 NA NA NA 1950
Nitrate (as N) mg/L 017U NA NA NA 0.1 NA NA NA NA
Sulfate mg/L 57 NA NA NA 132 NA NA NA 15U
Calcium mg/L 350 NA NA NA 210 NA NA NA 229
Iron mg/L 130 100 NA NA 874 NA NA NA 93 4
Magnesium mg/L 98 NA NA NA 61.9 NA NA NA 37.7
Manganese mg/L 28 NA NA NA 196 NA NA NA NA
Potassium mg/L NA 8.1 5.7 5.2 5431 NA NA NA 591

EKMW-02 { Oc]?ual:::-u;ill g| Tuly2015 | October 2015 |December 2015| March 2016 |September 2016/ December 2016| March 2017 | June 2017
pH SU. 5.8 6 6.0 6.6 59 6.3 58 5.0 6.4
ORP mV -21 31 -21 -35 -34 -22 13 -58 -70
Dissolved Oxygen mg/L 0.2 0.3 0.1 0.5 0.1 0.1 0.1 02 0.7
Analyte Units Result Result Result Result Result Result Result Result Result
Bromide mg/L 006 U NA NA NA 331 NA NA NA 261
Chloride mg/L 550 NA NA NA 664 NA NA NA 756
Nitrate (as N) mg/L 0170 NA NA NA NA NA NA NA NA
Sulfate mg/L 27 NA NA NA 10.7 NA NA NA 6 U
Calcium mg/L 100 NA NA NA 177 NA NA NA 202
Iron mg/L 57 9.5 NA NA 121 NA NA NA 103
Magnesium mg/L 30 NA NA NA 33.7 NA NA NA 344
Manganese mg/L 0.86 NA NA NA 1.74 NA NA NA NA
Potassium mg/L NA 2.1 41 4 446 1 NA NA NA 4941
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Table 6-3.

Groundwater Geochemistry Data Summary (Continued)

EKMW-03 { oc?:;:?;zl B July 2015 | October 2015 |December 2015| March 2016 |September 2016|December 2016| March 2017 |  June 2017
[pH S.U. 5.8 5.8 5.8 6.3 5.6 5.8 6.1 5.8 6.3
ORP mV -21 04 -1.3 -33 -5 -36 =17 -43 -79
Dissolved Oxygen mg/L 0.2 1.1 0.1 0.5 0.1 0.1 01 01 1.4
Analyte Units Result Result Result Result Result Result Result Result Result
Bromide mg/L 006 U NA NA NA 120 NA NA NA 120
Chloride mg/L 520 NA NA NA 674 NA NA NA 717
Nitrate (as N) mg/L 017U NA NA NA NA NA NA NA NA
Sulfate mg/L 24 1 NA NA NA 15.6 NA NA NA 7.7
Calcium mg/L 89 NA NA NA 208 NA NA NA 174
Iron mg/L 58 70 NA NA 101 NA NA NA 99
Magnesium mg/L 27 NA NA NA 629 NA NA NA 33
Manganese mg/L 0.79 NA NA NA 1.85 NA NA NA NA
Potassium mg/L NA 4.2 4.1 4.2 6.161 NA NA NA 5861

EKMW-04 Baseline July 2015 | October 2015 |December 2015| March 2016 |September 2016/ December 2016| March 2017 |  June 2017

{October 2014)

pH S.U. 4.9 5.8 5.7 6.3 59 3.6 5.8 5.5 6.9
ORP mV 42 3 -54 27 -20 0.1 -3 45 -173
Dissolved Oxygen mg/L 0.2 0.7 0.2 0.5 35 12 0.1 0. 15
Analyte Units Result Result Result Result Result Result Result Result Result
Bromide mg/L 006 U NA NA NA 06U NA NA NA 06U
Chloride mg/L 570 NA NA NA 462 NA NA NA 465
Nitrate (as N) mg/L 017U NA NA NA NA NA NA NA NA
Sulfate mg/L 45 NA NA NA 153 NA NA NA 17
Calcium mg/L 120 NA NA NA 126 NA NA NA 115
Iron mg/L 47 56 NA NA 396 NA NA NA 36.3
Magnesium mg/L 31 NA NA NA 356 NA NA NA 313
Manganese mg/L 0.99 NA NA NA 128 NA NA NA NA
Potassium mg/L NA 4.5 5.3 6.3 711 NA NA NA 36l
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Table 6-3.

Groundwater Geochemistry Data Summary (Continued)

Baseline

EEKANMW-05 (October 2014) July 2015 October 2015 |December 2015| March 2016 |September 2016 December 2016 March 2017 June 2017
pH s.U. 5.2 54 3.5 59 6.2 3.6 5.3 48 57
ORP mV 64 74 17 NA -118 -1 -10 49 -39
Dissolved Oxvgen mg/L 03 0.4 0.1 0.5 4 1.0 0.1 03 04
Analyte Units Result Result Result Result Result Result Result Result Result
Bromide mg/L 12U NA NA NA 120 NA NA NA 30U
Chloride mg/L 1900 NA NA NA 1240 NA NA NA 1570
Nitrate (as N) mg/L 017U NA NA NA NA NA NA NA NA
Sulfate mg/L 50 NA NA NA 1151 NA NA NA 2731
Calcium mg/L 400 NA NA NA 259 NA NA NA 229
Iron mg/L 160 130 NA NA 131 NA NA NA 02.4
Magnesium mg/L 110 NA NA NA 72.5 NA NA NA 358
Manganese mg/L 33 NA NA NA 239 NA NA NA NA
Potassium mg/L NA 74 38 3.3 6121 NA NA NA 621

EKMW-07 { Oc?:l:::‘”;‘[’“ 4| July2015 | October 2015 | December 2015| March 2016 |September 2016 December 2016| March 2017 | June 2017
pH SU. 5.1 6.5 6.0 6.6 6.2 6.6 58 59 62
ORP mV 34 67 -63 NA -114 -56 -53 -75 -88
Dissolved Oxvgen mg/L 0.3 03 0.1 0.5 3.1 0.1 0.1 0.1 09
Analyte Units Result Result Result Result Result Result Result Result Result
Bromide mg/L 0.06 U NA NA NA 12U NA NA NA 30U
Chlaride mg/L 790 NA NA NA 975 NA NA NA 1670
Nitrate (as N) mg/L 017U NA NA NA NA NA NA NA NA
Sulfate mg/L 140 NA NA NA 891 NA NA NA 15U
Calcium mg/L 150 NA NA NA 275 NA NA NA 419
Iron mg/L 23 30 NA NA 329 NA NA NA 851
Magnesium mg/L 21 NA NA NA 34 NA NA NA 56.9
Manganese mg/L 0.48 NA NA NA 1.09 NA NA NA NA
Potassium mg/L NA 8.4 49 5.7 991 NA NA NA 16.3
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Table 6-3.

Groundwater Geochemistry Data Summary (Continued)

EKMW-08 ( offﬁ:fnzﬁ e September 2016|  June 2017
pH SU. 5.7 3.5 3.4
ORP mV 12 NA -57
Dissolved Oxveen mg/L 0.4 0.1 1.2
Analyte Units Result Result Result
Bromide mg/L 006 U NA 12U
Chloride mg/L 1000 NA 1300
Nitrate (as N) mg/L 017U NA NA
Sulfate mg/L 38 NA 15.5
Calcium mg/L 150 NA 258
Iron mg/L 67 NA 809
Magnesinm mg/L 43 NA 72
Manganese mg/L 1.1 NA NA
Potassium mg/L NA NA NA
Baseline . , -
EEMW-09 July 2015 March 2016 (Septemhber 2016(Decemher 2016| March 2017 June 2017
(October 2014)
pH SU. 5.0 4.5 4.5 4.8 49 38 5.2
ORP mV 100 163 201 102 74 62 109
Dissolved Oxyvgen mg/L 1.2 0.8 41 01 1.7 14 05
Analyte Units Result Result Result Result Result Result Result
Bromide mg/L 60U NA 0381 NA NA NA 300
Chloride mg/L 2800 NA 2190 NA NA 1790 1630
Nitrate (as N) mg/L 017U NA NA NA NA NA NA
Sulfate mg/L 36 NA 184 NA NA 2281 2341
Calcium mg/L 460 NA 431 NA NA 295 296
Iron mg/L 130 NA 125 NA NA 79.2 78.1
Magnesinm mg/L 130 NA 128 NA NA 8513 778
Manganese mg/L 4.1 NA 448 NA NA 29 NA
Potassium mg/L 9.4 9 8351 103 741 631 391
Total Dissolved Solids me/L 5700 6900 5760 6190 4400 2950 3890
(Filterable)
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Table 6-3.  Groundwater Geochemistry Data Summary (Continued)
Baseline _ . _ -
EEMW-10 July 2015 March 2016 (September 2016 December 2016| March 2017 Jumne 2017
(October 2014)
pH S.U. 6.0 6 58 7.2 5.7 53 6.3
ORP mV -27 10 -5.9 -630 -92 30 -101
Dissolved Oxyvgen mg/L 0.6 0.6 3.6 0.1 0.1 0.2 0.1
Analyte Units Result Result Result Result Result Result Result
Bromide mg/T 006 U NA 0321 NA NA NA 120
Chloride mg/L 570 NA 788 NA NA NA 793
Nitrate (as N) mg/L 250 NA NA NA NA NA NA
Sulfate mg/L 211 NA 12 NA NA NA 229
Calcium mg/L 140 NA 193 NA NA NA 166
Iron mg/T 49 NA 533 NA NA NA 495
Magnesium mg/T 42 NA 393 NA NA NA 477
Manganese mg/L 1.2 NA 1.62 NA NA NA NA
Potassium mg/L 78 6.1 16.1 117 236 124 214
Total Dissolved Solids mg/L 1700 3000 2290 2280 1980 1230 2040
(Filterable)
EKMW-11 Baseline | @ tember 2016 March 2017 | June 2017
{October 2014) -

pH S UL 10.6 5.6 52 3.6

ORP mV -92 35 114 11

Dissolved Oxvgen mg/L 0.1 14 0.1 0.1

Analyte Units Result Result Result Result

Bromide mg/L 006 U NA NA 60U

Chloride mg/L 170 NA 2430 222

(Nitrate (as N) mg/L 017U NA NA NA

Sulfate mg/L 161 NA 3651 4181

Calcium mg/L 130 NA 386 345

Iron mg/L 2 NA 95.5 104

Magnesium mg/L 0.74 NA 36.3 739

Manganese mg/L 0.02 NA 4.1 NA

Potassium mg/L NA NA 811 NA

Notes:
S.U. Standard Units NA Not analyzed.
mV millivolts U The compound was analyzed for but not detected.

mg/L milligrams per Liter

NTU Nephelometric Turbidity Unit

I The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
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Geochemistry data collected from within the TTA in October 2015 following approximately 3
months of system operation adding buffering reagent showed pH increases at all wells from
baseline to between pH 5.5 and pH 6, except at EKMW-01 where pH increased from baseline pH
4.7to pH 5. The data showed negative ORP at all wells, except at EKMW-05 where ORP changed
from 64 mV baseline to 17 mV. DO was at or below 0.2 mg/L at all wells. Bioaugmentation with
low-pH KB-1® dechlorination culture was conducted at the end of October 2015.

Within the TTA following bioaugmentation and through Stage 1 and Stage 2 operations,
groundwater pH generally remained between 5.5 and 6.6 and ORP was mostly negative after the
Stage 1 and Stage 2 operations. Notable changes of certain geochemical conditions over the
duration of Dem/Val include:

e Chloride — At EKMW-01, the concentration decreased from a baseline of 3,400 mg/L to
1,950 mg/L post-Stage 2, and at EKMW-05 from 1,900 to 1,570 mg/L. However, at
EKMW-02 and -03, concentrations increased from baseline levels of 520-550 mg/L to
717-750 mg/L, and at EKMW-07 from 790 to 1,670 mg/L. Relatively smaller changes
were observed at EKMW-04 (570 to 465 mg/L). These data suggest that some migration
and redistribution of chloride (and likely other anions) might have occurred within the TTA
as a result of the EK application.

e Sulfate — concentrations at all wells decreased from baseline levels of around 50 mg/L
(except 140 mg/L baseline at EKMW-07) to 9 to 15 mg/L, including at EKMW-07, at end
of Stage 1 operation. Sulfate concentrations generally remained low thereafter. These data
are indicative of sulfate reduction in the TTA.

e Iron - concentrations decreased from baseline at EKMW-01 and EKMW-05, the two wells
with the highest baseline iron, to approximately 90 mg/L at post-Stage 2 incubation.
However, at EKMW-02, -03, and -07, iron concentrations doubled or more from their
baseline levels to 85— 100 mg/L. These data suggest that some migration and redistribution
of iron (and likely other cations) occurred within the TTA as a result of the EK application.

At downgradient well EKMW-10, baseline conditions were slightly acidic (pH at 6) and reducing
(ORP at-27 mV and DO at 0.6 mg/L). Baseline chloride (570 mg/L), sulfate (21 mg/L), and iron
(49 mg/L) concentrations were consistent with those observed in most of the wells in the TTA.
Over the duration of Dem/Val, groundwater pH generally remained close to pH 6, while ORP
became more reducing (-101 mV post-Stage 2). Chloride increased from 570 mg/L baseline to
over 780 mg/L post-operation. Sulfate decreased after Stage 1 operation, but increased to baseline
level after Stage 2. Relatively minimum changes (less than 8 mg/L in changes) in iron
concentrations occurred throughout the Dem/Val.

6.2.2 Groundwater Chemical and Microbial Analytical Results

The discussion of groundwater sampling results is organized in this section with respect to
assessment of (1) amendment distribution and (2) reductive dechlorination of CVOCs.
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Amendment Distribution

Groundwater TOC and VFA concentrations at monitoring wells provided an assessment of
amendment distribution across the TTA. While lactate was provided as the amendment, it was
expected that lactate would biodegrade as it was transported in the subsurface. Therefore, total
VFAs were considered as an appropriate indicator of amendment distribution. Table 6-4 presents
a summary comparing the baseline TOC and VFA concentrations detected at individual
monitoring wells to the maximum concentrations of each detected during the Dem/Val.

Table 6-4.  Groundwater TOC and VFA Summary

(Baseline vs. Maximum During Stage 1 / Stage 2)

Well ID TO_C TOC (max VFA* VFA*  (max
(baseline) S1/S2) (baseline) S1/S2)
EKMW-01 25 12.8/20.1 3.2 60.7 /57.6
EKMW-02 25 36.2/4.30 1.6 141/2.50
EKMW-03 25 57.9/4.60 1.2 233/11.3
EKMW-04 3.6 6.70/3.50 1.9 18.3/8.20
EKMW-05 1.7 15.9/2.30 1.8 6.60/1.00
EKMW-07 6.8 12.5/57.0 2.2 21.71204.7
EKMW-09 16 1.40/1.90 2.3 140/ NA
EKMW-10 19 1.50/10.1 2.1 140/ NA

* VFA = total of lactate, acetate, propionate, formate, butyrate, and pyruvate.

Units: mg/L.

With respect to TOC data, every monitoring well within the TTA saw an increase in TOC
concentration >8x baseline levels, with the exception of EKMW-04 where the maximum TOC
detected was 1.8x the baseline. With respect to VFA data, every monitoring well within the TTA
saw an increase in VFA concentration >9x baseline levels, with the exception of EKMW-05 where
the maximum VFA detected was 4x the baseline. These data show substantial increase in TOC
and VFA concentrations across the TTA affected by EK application.

TOC and VFA concentrations at the two background monitoring wells, EKMW-09 and EKMW-
10, did not show apparent increases from their baseline levels, with the exception of TOC detected
at 10.1 mg/L at EKMW-10 during the final post-Stage 2 sampling event. EKMW-10 is located
downgradient of the TTA approximately 20 ft from electrode well E6. It is possible that some
migration of TOC from the TTA occurred to affect this well in its final sampling event.

It is recognized that concentrations of TOC and VFA at certain locations within the TTA may be
dynamic in nature given the microbial activities occurring in the subsurface. While it is apparent
that amendment provided from the supply wells and electrode wells was distributed to all the
monitoring well locations during the Dem/Val, the data suggest that certain monitoring well
locations received different amounts of amendment between Stage 1 and Stage 2 operations.
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For example, EKMW-02 and EKMW-03 appeared to receive more amendment in Stage 1 than in
Stage 2, while EKMW-07 received more in Stage 2 than in Stage 1. This is likely due to the
different orientations of electric fields established during the two stages of operations affecting the
amendment transport patterns within the TTA. This observation suggests that future design should
consider electrode network arrangements that will allow operations of various electric field
orientations to enhance amendment delivery efficiency.

Noting that there was not a monitoring well located between the supply well network and electrode
well E5, which was an anode during both Stage 1 and Stage 2 (i.e., electron donor would have
always been migrating from the supply wells towards E5 in each stage), grab groundwater samples
were collected during the final post-Stage 2 sampling event at several DPT soil sampling locations
(C2,C3,C6,C7,and C9 in Figure 5-11). These samples were collected at each location generally
from the depth of 21 ft, which approximately corresponded to the mid-screen interval of the
monitoring wells within the TTA. The TOC results of these grab groundwater samples are
presented in Table 6-5 below.

Table 6-5.  Groundwater TOC at Select DPT Sampling Locations (from 21 ft bgs)

Location C2 C3 C6 C7 C9
TOC (mg/L) 950 160 3.4 820 790

Significant TOC concentrations (160 to 950 mg/L) were detected at all three sample locations (C2,
C3, and C7) between the supply wells and electrode well E5. These data confirmed that significant
amendment had been distributed to this interior area. As a comparison, location C6 at the
upgradient edge of the TTA did not appear to receive much amendment, likely due to its exterior
position relative to supply wells and electric field orientation.

TOC concentrations in the sample collected from C9, located in the vicinity of unused monitoring
well EKMW-06, indicate that the area received substantial electron donor. Thus, while EKMW-
06 failed to provide data, C9 provided valuable replacement data confirming the amendment
distribution to this portion of the TTA.

Enhanced Reductive Dechlorination

Figure 6-3 presents a comparison of groundwater CVOC and biomarker monitoring results at six
monitoring wells within the TTA and two outside the TTA. The overall tabulated groundwater
monitoring data are provided in Appendix F. Figure 6-3 presents the data collected from five (5)
milestone events: baseline event in October 2014; end of Stage 1 operation in March 2016; end of
post-Stage 1 incubation in September 2016; end of Stage 2 operation in March 2017; and end of
post-Stage 2 incubation in June 2017.
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EKMW-09 and EKMW-10 are located outside the TTA (Figure 5-1). The upgradient well,
EKMW-09, is in the general area of the suspected PCE source (the former Building 106 area). The
PCE concentrations at EKMW-09 remained above the baseline level during the Dem/Val, with no
apparent increase of reductive dechlorination intermediates, and no detectable levels of biomarkers
(below 1E+03 cell/L) throughout the Dem/Val.

At downgradient well EKMW-10, the baseline cis-1,2-DCE concentration was 260 pg/L, while
the baseline methane concentration was 1,300 pg/L, both indicative of some natural reductive
biological activity in this area prior to the Dem/Val. Between the baseline event and the post-Stage
2 event, no significant changes in PCE and other PCE dechlorination intermediate concentrations
were observed, with the exception of an increase in vinyl chloride from 5 pg/L to 157 pg/L. Itis
also noted that while biomarkers were below detection in the baseline event, a low level of Dhc
(1.6E+03 cell per L) was detected at EKMW-10 in the post-Stage 2 event. This level of Dhc was
close to the method detection limit, and vcrA in that sample was still below detection limit.
Overall, the data at EKMW-10 appear to suggest slight influence from the operation in the TTA
approximately 20 ft away (to electrode well E6). As a comparison, the upgradient well EKMW-
09 is located approximately 25 ft away from the closest electrode well E4.

Among the monitoring wells within the TTA, EKMW-01, located closest to the upgradient edge
of the TTA, contained the highest baseline PCE concentration at 7,640 pg/L. While there were
baseline PCE dechlorination intermediates (cis-1,2-DCE >1,000 pg/L and VC at 33 pg/L) at
EKMW-01, low levels of baseline methane (190 pg/L), ethene (15 pg/L), and VFASs (2.3 mg/L)
suggested limited reductive dechlorination activities in the vicinity prior to the Dem/Val. It is
noted that Dhc and vcrA were detected in the baseline event at 8E+05 cell/L and 3E+03 gene
copies/L, respectively. As presented in Figure 6-3, significant PCE dechlorination at EKMW-01
was observed in both post-Stage 1 and post-Stage 2 monitoring events. PCE concentrations
decreased from the baseline level by 90% and 95% in the two events, respectively, while dissolved
ethene concentrations were 15x and 85x (228 pg/L and 1,280 pg/L, respectively) the baseline
level. There was a transitory increase of cis-1,2-DCE from baseline to end of Stage 1 operation
followed by its continuing decrease through the post-Stage 2 sampling event. Methane
concentrations remained generally at a similar level as baseline throughout the Dem/Val (75 to
399 ug/L). Both biomarkers increased by 1,000x or more from the baseline levels to the post-
Stage 1 detections (107 and 108 cell/gene copies per L), with continued increases through the post-
Stage 2 event (108 and 10° cell/gene copies per L).

The data for monitoring wells EKMW-02, -03, and -04, were relatively similar, with baseline PCE
concentrations ranging from 170 to 250 pg/L, and low to no detectable baseline VC (<6 pg/L),
ethene (all below detection), and biomarkers (all below detection). While enhanced reductive
dechlorination was evident at all these wells, one noticeable difference between this group of wells
and EKMW-01 was the significant increases of methane throughout the Dem/Val (see below).

Methane at Baseline End of Stage 1 | Post-Stage 1 | End of Stage 2 | Post-Stage 2

EKMW-01 190 102 132 164 399

EKMW-02 1,200 1,850 6,380 7,890 8,740

EKMW-03 330 2,850 6,270 5,480 7,930

EKMW-04 54 401 1,930 4,100 5,010
Unit: pg/L
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Both biomarkers at all these three wells increased by >1,000x from non-detect baseline levels to
above 1E+06 at the end of Stage 1 operation, and were generally maintained at such levels
throughout the Dem/Val. Dissolved ethene concentrations increased from non-detect baseline
levels to the ranges of 120 to 170 pg/L at EKMW-02, 50 to 78 pg/L at EKMW-03, and up to 32
pg/L at EKMW-04. The sum of chlorinated ethenes decreased by 78% at EKMW-02, 54% at
EKMW:-03, and 46% at EKMW-04 over the course of Dem/Val.

EKMW-05 and EKMW-07 had relatively high baseline PCE concentrations at 1,800 and 1,300
Mg/L, respectively. At EKMW-07 PCE concentrations significantly decreased from baseline to
the end of Stage 1 operation (1,300 pg/L to 202 ug/L) and remained relatively stable during the 6-
month post-Stage 1 incubation period (slight increase to 253 pg/L). In Stage 2, PCE concentrations
decreased further (253 pg/L to 55 pg/L) during active EK, and rebounded slightly during post-
Stage 2 incubation (up to to 92 pg/L). Methane concentrations at EKMW-07 increased
significantly throughout the Dem/Val (110 pg/L baseline to over 7,000 pg/L post-Stage 1 and over
8,000 ug/L post-Stage 2), while Dhc and vcrA increased from non-detect levels to over 1E+08
cell/L and 1E+06 gene copies/L, respectively, and dissolved ethene continued to increase from
baseline (11 pg/L) through post-Stage 1 incubation (161 pg/L) and again through post-Stage 2
incubation (260 ug/L).

At EKME-05, PCE concentrations significantly decreased from baseline (1,800 ug/L) to end of
Stage 1 operation (180 pg/L) but then rebounded during the 6-month post-Stage 1 incubation
period (to 2,280 pg/L). During the post-Stage 1 incubation (no active EK operation) when PCE
rebounded, methane and ethene both increased from 210 to 587 ug/L and 144 to 255 ug/L,
respectively, indicating continuing methanogenic and reductive dechlorination activities in the
area. During Stage 2 operation, PCE concentrations decreased from 2,280 ug/L to 603 pg/L, but
again rebounded (to 3,540 pg/L) during post-Stage 2 incubation. The reason for this rebound is
unclear, but may indicate the presence of some residual PCE mass in this area. Methane
concentrations further increased from post-Stage 1 incubation to post-Stage 2 incubation (from to
987 ug/L). Both biomarkers increased by almost 100x to 10,000x from baseline (1E+05 cell/gene
copies per L) through Stage 1 operation, and remained above 1E+06 to 1E+07 cell/gene copies per
L throughout the Dem/Val.

As presented in Table 6-6, DPT groundwater samples collected from select interior locations
during the post-Stage 2 event were analyzed for CVOCs, dissolved gases, and biomarkers to
supplement the monitoring data collected at monitoring wells. The three samples from the interior
locations (C2, C3, and C7; see Figure 5-11) between the supply wells and anode E5 showed the
most significant methanogenesis and reductive dechlorination. Methane concentration were more
than 2,400 pg/L, and dissolved ethene concentrations ranged between 474 and 1,880 ug/L.
Biomarkers, Dhc and vcrA, were detected at levels between 1E+05 and 2E+07 cell/gene copies
per liter. These observations are consistent with the soil sampling results for these three locations
discussed in Section 6.3 below (see Figure 6-5 for soil CVOC and Table 6-9 for soil microbial
analyses).
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Table 6-6.  Groundwater CVOC and Biomarker at Select DPT Sampling Locations

(from 21 ft bgs)
Location C2 C3 C6 Cc7 C9
PCE po/L 11 160 1,400 28 250
TCE po/L 5 430 660 29 67
cis-1,2-DCE po/L 86 3,700 2,600 220 1,900
VC po/L 1,200 570 380 330 5,000
Methane Mo/l 2,490 3,840 634 4,090 259
Ethene Mo/l 1,710 474 100 1,880 402
Ethane pg/L 18 12 5 6 3
Dhc cell /L 5.E+06 2.E+05 2.E+03 2.E+07 <4E+04
tce | gene copies/L 1.E+06 5.E+04 <3E+04 4 E+06 NA
bvc | gene copies/L 5.E+05 4.E+03 <3E+04 1.E+06 NA
ver | gene copies/ L 4.E+06 1.E+05 <3E+04 1.E+07 NA
Dhb cell /L 1.E+04 <4E+03 <3E+04 3.E+05 <4E+04

With the C6 sample, although methane concentrations over 600 pg/L, together with low levels of
ethene (100 pg/L) and Dhc (2E+03 cell/L), were detected, overall the data suggest that the area
near the upgradient edge of the TTA likely received less treatment due to the location relative to
the supply well network and electric field orientation, which would move the amendment more
effectively towards the interior of the TTA.

Location C9 was in the vicinity of a former monitoring well EKMW-06 which was not included
in the monitoring program. The DPT groundwater data of C9 showed significant TOC
concentration (790 mg/L) and evident reductive dechlorination with ethene concentration at 402
Mg/L. As discussed below in Section 6.3, soil CVOC and soil microbial analyses of C9 also
indicated reductive dechlorination activities in that area.

Collectively, with the evident reductive dechlorination observed in the groundwater samples
collected from the interior portion of the TTA (C2, C3, and C7 locations) and the area of C9, as
well as the network of Dem/Val monitoring wells, EK application clearly promoted substantial
dichlorination and treatment within the overall TTA.

6.3  SOIL SAMPLING RESULTS

There were three (3) rounds of soil sampling over Dem/Val: baseline event (September 2014),
post-Stage 1 event (April 2016), and post-Stage 2 event (June 2017). The 11 soil sampling
locations are presented in Figure 5-11.
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6.3.1 Soil Chemical Analyses Results

Table 6-7 presents a summary of soil chemical analytical results, including the baseline
characterization results. For the baseline event, at each sampling location three (3) samples were
collected each from discrete depths. The baseline data showed that within the TTA, PCE was the
only chlorinated ethene detected at a concentration above 1 mg/kg, with the exception of cis-1,2-
DCE at 1.9 mg/kg and 3.3 mg/kg at locations C3 (18.5 ft bgs) and C7 (18.5 ft bgs), respectively.
The baseline data indicated that there was no apparent reductive dechlorination activity within the
TTA soil prior to the Dem/Val. It was also noted that PCE concentrations decreased significantly
with depth from 18.5 ft to 23 ft. PCE concentrations were below 0.08 mg/kg in all samples
collected from the 21 and 23 ft bgs depths, with the exception of location C6 (5.5 mg/kg at 21 ft
bgs and 3.1 mg/kg at 23 ft bgs) located on the upgradient limit of the TTA and closest to the
expected PCE source in the general area of former Building 106 (Figure 5-11). Based on the
finding that PCE was overwhelmingly present only at the 18.5 ft bgs sample interval, subsequent
soil sampling events collected samples only from 18.5 ft bgs and 21 ft bgs.

The baseline soil sampling event also included soil grain size analysis to allow an assessment of
whether the initial soil CVOC distribution was related to the heterogeneity of soil grain sizes. This
was conducted, in response to a request by ESTCP during Demonstration Plan development, to
assess whether CVOC concentrations, electron donor migration, and CVOC treatment could be
correlated to grain size (a question related to uniformity of treatment). Table 6-8 presents the
grain size analysis of the samples from within the TTA at 18.5 and 21 ft bgs.
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Table 6-7. Summary of Soil Chemical Analytical Results
Cl-18.5 Cl21 Cl-23 C2-18.5 Ci-i1 Ci-23
Analyte (mg/ Bazeline . Baszeline . Baseline Baszeline . Bazeline . Baseline
e (October 2014y | 'Pril 2016 June 2007 | o tober 2014y | APTIL2016 June 2017 |y ctober 2014) | (October 2014y | AP 2016 June 2017 | iy tober 2004) | APTIL2016 June 2017 | (3 ctober 2014)
Tetrachloroethene 16 11 Lo 0.029 041 0.056 U 0.04 15 0.63 19 0.028 0.043 0.11 0.082
Trichloroethylene 0.42 0.077 031 0.032 0.081 0.047 U 0.061 0371 0.054 0.19 0.017 0.004 U 0.015 0.067
i=1,2 Dichloroethene 0381 0.084 0.75 0.008 0.1 031 0.0077 0.16 037 11 0.006 0.051 0.19 0.0083
Vinyl Chloride 0.032 0.0045 U 0043 U 0.0013 U 0.0044 U 0.056 U 0.0014 U 0.012 0.0039 U 024 0.0011 U 0.0048 U 0.036 0.0014 U
Calcium 2500 2700 2400 NA NA NA 2200 1200 NA NA NA NA NA 2400
[fron 20000 19000 15000 NA MA NA 17000 8000 NA NA NA NA NA 16000
IMagnesium 3400 3300 2600 NA NA NA 2700 1600 NA NA NA NA NA 3100
Manzanese &0 59 53 NA NA NA 51 77 NA NA NA NA NA 52
[Total Organic Carbon WA 50 911 NA EEpi NA WA WA NA 1701 NA A WA WA
C3.18.5 Cial Ci13 Ci18.5 Ci-11 Ci23
Analyte (mg/ Bazeline i a P Baszeline o w1 Bazeline Baseline o an Bazeline . an1m Bazeline
e (October 2014y | 'Pril 2016 June 00T | iy toher 2014y | DPTIL2016 June 2017 | ) ctober 2014) | (October 2014 | AP 2016 [ | June 20T[A] |0y o ber 201y | APTL20I6 1] | Jume 2007 |y p o oy
Tetrachlorcethene 6.9 0.037 0.009 0.084 U 0.0047 U 0.2 0.084 U 47 031 0.075 0.081 0.011 0.23 0.01
Trichloroethylene 042 0.0045 U 000l U 007 U 00035 U 0.084 007 U 0.17 0.015 0.015 0018 00027 U 0.03 0.04
is-1,2-Dichloroethene 19 087 0.007 0.099 1 028 031 .09 014 0.027 12 0.0082 00037 U 0.037 0014
Vinyl Chloride 0077 U 0.029 0.67 0.084 U 0.0047 U 0.063 U 0.084 U 0.023 0.0022 U 0.22 0.0015 U 00032 U 0.008 0.0014 U
Calcium 1300 NA NA NA A NA 7300 7400 NA NA NA NA NA 7700
[[ron 3100 NA NA NA NHA NA 12000 18000 NA NA NA NA NA 21000
IMagnezium 1600 NA NA NA NA NA 2800 3300 NA NA NA NA NA 3600
Manzanese 76 NA NA NA A NA 19 6 NA NA NA NA NA 71
[Total Organic Carbon A 360 1 120 1 NA 200 1 NA NA NA NA 01 NA NA NA NA
C3-18.5 C3-21 C3-23 C6-18.5 C6-21 C6-23
Analyte (mg/ Bazeline . Baszeline \ Bazeline Baszeline . Bazeline . Baszeline
B (October 2014y | “Pri 2016 June 017 | o iober 2014y | APFL20LE June 20017 |y ctober 2014) | (Oetober 2014) | P71 2016 June 217 hctoher 200q) | OETII201E June 2007 | 0y ober 2014)
Tetrachloroethene 12 2 0.73 0.022 0.06 0.039 0.047 10 9.6 22 53 0.088 0.21 3.l
[Trichloroethylene 0.141 0.031 0.23 0.007 0.004 U 0.015 0.043 0271 0.028 021 0.18 0011 0.044 0.18
iz-1,2 Dichlorosthene 0121 0.032 [ 0.0046 1 0.0056 U 0.065 0.0067 1 0.16 0.015 14 027 0.12 0.0045 U 0.055 0.11
Vinyl Chloride 0.083 U 0.0028 U 033 0.00057 U 0.0048 U 0.009 0.0011 U 0.027 0.0053 U 0.053 U 0.017 0.0042 U 0.023 0.016
Calcium 2200 NA NA A NA NA 2300 3100 3000 2200 NA NA NA 7700
[[ron 15000 NA NA MA NA NA 15000 29000 21000 11000 NA NA NA 20000
Maznezium 2300 NA NA NA HA NA 2800 4500 3500 2200 NA NA NA 3300
hManzanese 47 HA NA HNA HA NA 57 84 63 46 A NA WA 70
Total Organic Carbon NA 1201 520 NA 180 1 NA NA NA NA 731 A NA NA NA
C7.18.5 C7-21 C7-23 C8.18.5 C5-21 823
Anabyte (mz'kg) Baszeline - Baseline . Baseline Baszeline . Baseline . Baseline
(October 2014) | APTLI0LS | June 2007 | 0 ) agngy | APTRZOIE | June 2007 | oo o 3014) | (October 2014y | APTHI2IE | Jume2007 | o ) gy | APrl2006 | June 2007 | o o ap1g)
Tetrachloroethene 0.08 U 0.1 0.012 0.027 0.0025 U 0.001 U 0.011 76 15 16 0.025 0.058 0.13 0.021
Trichloroethylene 0.067U 0.0045 U 0.00L U 0.0025 1 0.0021 U 0.001 U 0.011 0.12 0.045 024 0.024 0.0068 U 0.02 0.062
is-1,2 Dichloroethene 33 0.81 0.024 011 0.087 0.17 0.011 0.86 0.15 0.63 0.0058 0.0094 U 0.047 0.0062
Winyl Chloride 0.08 U 0.0054 U 0.096 0.00052 U 00025 U 0.061 0.00056 U 02 0.026 0.058 U 0.0043 0.0081 U 0.025 0.0011 U
Calcium 2200 NA NA NA NA NA 2800 2900 NA NA NA MA NA 2100
[[ron 20000 NA NA NA NA NA 19000 37000 NA NA NA NA NA 16000
MMagnezium 3200 NA NA NA MA NA 3800 4100 NA NA NA NA NA 7600
Manzanese 58 NA NA NA NA NA 71 75 NA NA NA MA NA 51
[Total Organic Carbon NA NA 3801 NA A NA NA NA 7501 1901 NA 360 1 NA VA
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Table 6-7.

Summary of Soil Chemical Analytical Results (Continued)

Amnalyte (mg'kg) Baszeline Baszeline Baseline
(Detober 2014) | (October 2014) | (Oetober 2014)
[Tetrachloroethene 49 0.034 0.097 U
[Trichloroethylene 0.024 0.0014 T 0.081 U]
leis-1,2-Dichloroethene 0.0082 0.0014 U 0.11 U
Vinyl Chloride 0.00151 0.0017 7 0097 U
Calcium 2700 NA 4100
[Iron 19000 NA 24000
I aznesinm 2000 NA 4400
Alanzanese 69 HA 260
[Total Organic Carbon NA A NA

mgkg milligram per kilogram

MA Not analyzed.

U The compound was analyzed for but not detected.

I The reported value 15 between the laboratory method detection lomit and the laboratory practical quantitation limit.

J4 Estimated result.

[1] Baszelme (October 2014} C4 location corresponds to the C12 location i 2016 and 2017 events.

[2] Sampling locations €10 and C11 are cutside the target treatment area.
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C9-18.5 C9-21 C9-23 C10-13.3 2] C10-21 [2] C10-23 2]
Analyte (mg'kg) Bazeline . Bazeline \ Baszeline Baszeline . Bazeline . Baseline
(Octoher 2014) | APTL2016 June 2007 | oy rober 2014 | APT12016 June 2007 | oy tober 2014) | (October 2014) | AP 2016 June 2007 | oy tober 2014) | APTIL2016 June 2007 | oy tober 2014)
[Tetrachloroethene 14 028 19 0.035 0.039 0.13 00013 U 45 48 82 11 14 0.99 26
[Trichloroethylene 031 0.0068 U 0.086 0.0096 0.0019 U 0.019 0.03 0.1 0.19 058 0.015 0.037 0.01 U 0.0076
leis-1,2 Dichloroethene 0221 0.0095 U 0.1 0.0018 1 0.0026 U 0.025 0.0066 0.031 0.034 055 0.004 0.0035 U 0.055 U 0.0016 1
Vinyl Chloride 0.037 0.0081 U 0.014 0.0015 U 0.0023 U 0.007 0.0012 U 0.00052 U 0.0047 U 011 0.00055 U 0.003 U 0.048 U 0.0005 U
Calcinm 1800 NA NA NA A NA 7400 1500 7600 520 NA NA NA 3500
[Iron 13000 NA NA NA NA NA 17000 12000 15000 4500 NA NA NA 15000
PIagnesium 7200 WA NA NA A NA 2500 2000 3000 850 NA NA NA 3200
P lanzanese 2 NA NA NA MA NA 61 EE 15 5 NA NA NA 31
[Total Organic Carben NA NA 1801 NA MA NA NA NA 510 510 NA 160 1 NA NA
C11.18. [2] CI1-21 2] C11.23 [2] Notes:




Table 6-8.  Soil Grain Size Analysis (Baseline Event)

Location / % Fines (Silt + Clay) % Silt % Clay
Depth 18.5 ft 21 ft 185 ft 21 ft 18.5 ft 21 ft
C1 61.0 76.8 16.2 31.2 44.8 45.6
C2 53.8 77.8 18.1 35.0 35.7 42.8
C3 80.7 80.5 26.4 30.1 54.3 50.4
C4 88.8 71.0 20.6 22.9 68.2 48.1
C5 77.5 84.5 221 34.3 55.4 50.2
C6 80.1 85.0 23.1 35.9 57.0 49.1
C7 76.5 75.4 21.3 24.7 55.2 50.7
C8 75.0 90.0 18.8 30.2 56.2 59.8
C9 80.2 88.4 19.7 36.0 60.5 52.4
Avg. 74.6 81.0 20.6 31.1 54.0 49.9
Std. Dev. 11.5 6.40 3.20 4.80 9.90 4.70

As presented in Figure 6-4, no evident linear relationships between soil PCE concentrations and
% fine-grained materials were observed, with R? values ranging between 0.33 and 0.57.
Furthermore, the correlation coefficients between these parameters did not indicate any strong
correlation with coefficients of 0.75 between PCE concentration and % Fines, 0.57 between PCE
concentration and % Silt, and 0.69 between PCE concentration and % Clay. Given these analyses,
soil grain size analysis was not included in the subsequent soil sampling events.
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Figure 6-4.  Soil PCE Concentration vs. Soil Grain Size (Baseline; 18.5 ft bgs)
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Figure 6-5 below presents a comparison of soil CVOC concentrations at corresponding locations
between the three (3) sampling events. The data presented in Figure 6-5 are arranged per
individual locations and sampling depths. Overall, soil PCE concentrations of all samples
collected from 18.5 ft bgs at the nine (9) locations within the TTA decreased by 78% (C6) to 99%
(C3) from baseline to post-Stage 2, with an average decrease of 88%. With the exceptions of C1
and C6, the decreases of PCE concentrations were already significant (75% at C8 to 99% at C3)
from the baseline event to the post-Stage 1 event. Both C1 and C6 showed evident PCE decrease
from the post-Stage 1 event to the post-Stage 2 event. It was also noted that while C6 was the only
location with a significant baseline PCE concentration at 21 ft bgs (5.5 mg/kg), the PCE
concentration at 21 ft bgs of the C6 corresponding sampling location decreased to 0.21 mg/kg and
below in subsequent post-operation sampling events.

Location C10 was in the general area of former Building 106 and approximately 35 ft from the
upgradient edge of the TTA. No decreases in PCE concentrations were observed at C10 at 18.5 ft
bgs or 21 ft bgs between the baseline and post-Stage 1 events. PCE concentrations declined at
both depths at this location from the post-Stage 1 event to the post-Stage 2 event. While the reason
for the decline is unclear and may be due to heterogeneity (attempts were made to repeat boreholes
as close as possible to prior co-located borings), a slight increase in dichlorination intermediates
was observed in the 18.5 ft bgs sample, suggesting some increase in biological activity in this area
over time.

While the decreases in soil PCE concentrations over the Dem/Val are evident, significant, and
generally consistent among all sampling locations within the TTA, there were no clear,
corresponding increases of dechlorination intermediates in the soil samples. Additional assessment
of the effects of EK-BIO remediation on soil quality is further discussed below based on soil
microbial analysis.
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Soil CVOC (Baseline vs. April 2016 vs. June 2017)
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6.3.2 Soil Microbial Analytical Results

Soil samples from all three (3) events were analyzed for multiple biomarkers: reductive
dechlorination bacteria Dehalococcoides (Dhc) and functional genes for TCE and VC
dechlorination. The analyses of all soil samples collected during the baseline and post-Stage 1
events did not detect any of these biomarkers above the detection limit (6E+03 to 8E+03
enumeration or gene copies per gram). Given the observed PCE distributions and the lack of
biomarkers in the first two events, only the soil samples from 18.5 ft bgs from the post-Stage 2
event were submitted for biomarker analyses and the results are summarized in Table 6-9.

Table 6-9.  Soil Microbial Analytical Data (Post-Stage 2 Samples; 18.5 ft bgs)
i Dhc
O . VCrA bvcA tceA
Parameter (baseline)*
2E+03 )
C1 (below 8E+03) Below 7E+03 Below 7E+03 Below 7E+03
7TE+04
(o7] (below 8E+03) 1E+04 2E+04 3E+03J
9E+05
C3 (below 8E+03) 1E+05 1E+05 3E+05
7TE+03
C4 (below 8E+03) Below 8E+03 Below 8E+03 Below 8E+03
5E+04
C5 (below 8E+03) 4E+04 2E+03J 7E+03
C6 Below 8E+03 NA NA NA
4E+04
C7 (below 7E+03) Below 8E+03 1E+04 Below 8E+03
Cc8 Below 7E+03 NA NA NA
7TE+03
C9 (below 6E+03) 1E+03J Below 7E+03 Below 7E+03
C10 Below 8E+03 NA NA NA

* For the samples with detected Dhc, the baseline Dhc data were provided in ().

Dhc: Dehalococcoides (enumeration/gram); vcrA : VC Reductase (gene copies/gram)

bcvA : BAV1 VC Reductase (gene copies/gram) tceA : TCE Reductase (gene copied/gram)
J : Estimated quantity between the method detection limit and quantitation limit.

NA : Not applicable because Dhc was not detected.

Among the nine (9) post-Stage 2 samples from within the TAA, six (6) samples were reported
with quantifiable levels, plus one with estimated level, of Dhc. Of these seven (7) samples with
detected Dhc, five (5) samples, C2, C3, C5, C7, and C9, were detected with functional genes for
VC dechlorination. Among all the locations within the TTA, location C3 appeared to have the
most established Dhc populations with VC reductase genes, followed by locations C2 and C5.
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It is noted that these are the locations in the interior of the TTA generally between supply wells
and electrode well E5 which was an anode during both Stage 1 and Stage 2 operation. Electron
donor would have been consistently migrating towards electrode well E5 during both Stages, and
as such, it is not unexpected that the best electron donor availability and microbial growth would
be detected in this area.

Overall, the soil sampling results presented in this section indicate that the EK-BIO operation
resulted in significant decreases of PCE in clay soil across the TTA. The data also showed that
microbial populations capable of reductive dechlorination of chlorinated ethenes, including VC,
were established within the clay materials in at least part of the TTA.
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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.

7.1 DEMONSTRATE UNIFORM DISTRIBUTION
The success criteria for this performance objective include:

Criterion

At groundwater monitoring locations within the TTA, groundwater TOC is at least 5x baseline, or
10x detection limit if baseline is below detection.

As presented in Table 6-4, every monitoring well within the TTA had TOC concentrations >8x
baseline levels (for each well) during Stage 1 and/or Stage 2 operation, with the exception of
EKMW-04 where the maximum TOC detected was 1.8x of the baseline. However, at EKMW-04
the maximum VFA detected was >9x its baseline. With respect to VFAs, all but one monitoring
well (EKMW-05) had concentrations >9x baseline levels. As such, the Dem/Val has met this
criterion in the EK was able to substantially increase electron donor concentrations across the
entire TTA. Of note, TOC concentrations were more than 100x average baseline levels in
groundwater samples located between the supply wells and central anode (E5), indicating the
electrode layout and electrical field design as important parameters in achieving optimal electron
donor distribution across the TTA.

Criterion

No local focusing of electric field within the TTA — no electrical potential gradient between any
individual pair of cathode-anode is 5x the average electrical gradient between all pairs of
electrodes.

As presented in Figure 6-2, the voltage measured at discrete locations within the TTA were
between 5.3V and 6.2V, with a standard deviation of 0.31V (5%). Voltage gradients were
calculated between locations of closest pairs shown in Figure 6-2 and range between 0.1 to 0.26
V/m. The calculated voltage gradients between these pairs are within 3x of each other and within
2x of the average gradients (0.13 V/m) indicating no local focusing of electric field within TTA.
The Dem/Val has met this criterion.

Criterion

Electrical potential gradient between electrode pairs maintained at level no more than 5x target
gradient at design current.

The EK system was designed and operated at a constant current, determined after the start-up period,
during the Dem/Val. As presented in Figure 6-1, during Stage 1 and Stage 2 operation, the voltage
required of the power supply unit was generally consistent at between 15V and 30V, except for a few
occasions when electrodes were in need of replacement. The electrical current supplied to individual
wells during each stage of operation was generally steady (variation within 37% of average).
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Given that (1) soil electrical resistivity is a soil property not expected to vary over the course of
Dem/Val, and (2) the voltage output by the 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 DEMONSTRATE TREATMENT EFFECTIVENESS
The success criteria for this performance objective include:

Criterion

> 60% reduction in average PCE concentrations in soil and groundwater within the TTA, with
coupled and comparable molar concentration increases of dechlorination daughter and end
products.

Figure 6-3 presents a comparison of groundwater CVOC and biomarker monitoring results. The
% decrease of PCE concentration and % increases of concentrations of dechlorination daughter
products and ethene from the baseline levels are summarized in Table 7-1.

Table 7-1.  Changes of Groundwater CVOC and Ethene Concentrations*

EKMW-01 | EKMW-02 | EMKW-03 | EKMW-04 | EKMW-05 | EKMW-07

Stage | Stage | Stage | Stage | Stage | Stage | Stage | Stage | Stage | Stage | Stage | Stage
1 2 1 2 1 2 1 2 1 2 1 2

PCE

90% 95% 86% 74% 70% 83% 89% 2% 90% 67% 84% 93%
Decrease

Increase
of 310% | 410% | 65% | -41% | -13% | -24% | -18% | -34% | 160% | 200% | 140% | 200%
Products

Increase
of 14x 84x 58x 47x 30x 26X 11x 3.8x 1x 1.6x 13x 22X
Ethene**

* Calculations for each well are based on molar concentrations and comparing between Baseline to End-of-Stage 1
and Baseline to End-of-Stage 2. Calculations for increases of products include TCE, cis-1,2-DCE, VC, and ethene.

For each of the six monitoring wells located within the TTA, decreases of >80% in PCE
concentration were achieved at the end of either Stage 1 and/or Stage 2. Also presented in Figure
6-3 and Table 7-1, the decreases of PCE from baseline at each well within the TTA were coupled
with evident increases of dechlorination daughter products and/or ethene. The Dem/Val has met
this criterion for groundwater.
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Figure 6-5 presents a comparison of soil CVOC at corresponding locations between the three (3)
sampling events. The data presented in Figure 6-5 are arranged per individual locations and
sampling depths. Overall, soil PCE concentrations of all samples collected from 18.5 ft bgs at the
nine (9) locations within the TTA decreased by 78% (C6) to 99% (C3) from baseline to post-Stage
2, with an average decrease of 88%. It was also noted that while C6 was the only location with
evident baseline PCE concentration at 21 ft bgs (5.5 mg/kg), the PCE concentration at this depth
and location decreased to 0.21 mg/kg (96% reduction) and below in subsequent post-operation
sampling events. As such, the Dem/Val met the PCE soil reduction criterion.

While the decreases of soil PCE concentrations over the period of Dem/Val were evident,
significant, and generally consistent among all sampling locations within the TTA, there were no
corresponding increases of dechlorination intermediates in the soil samples. The reason for the
general lack of intermediates in the soil samples is unclear, particularly since these degradation
intermediates were clearly present in the groundwater samples. Thus, while this criterion was not
clearly met for soils, this may not be an appropriate performance metric for the soils.

Criterion
Ethene/ethane detected at > 75% of groundwater monitoring wells within the TTA before the

completion of post-EK monitoring.

As presented in Figure 6-3 and Table 7-1, every (100%) monitoring well within the TTA showed
increased concentrations of ethene (up to >1,000 pg/L) during the Dem/Val. The Dem/Val has
met this criterion.

Criterion

> 10x increases of Dhc from baseline at > 50% of soil and groundwater samples collected from
within the TTA before the completion of post-EK monitoring.

For the groundwater, Figure 6-3 shows that every monitoring well within the TTA showed
significant increases (several orders of magnitude) of Dhc and vcrA. The Dem/Val has met this
criterion for groundwater.

As presented in Table 6-9, among the nine post-Stage 2 soil samples collected from within the
TAA, six samples were reported with quantifiable levels, plus one with estimated level, of Dhc,
while all baseline soil samples did not contain detectable levels of Dhc. Of the seven samples with
detected Dhc, five samples (C2, C3, C5, C7, and C9) showed functional genes for VC
dechlorination. Thus, while not as impressive as the groundwater results, the Dem/Val has met this
criterion for soil.

7.3 DEMONSTRATE SUITABILITY FOR FULL-SCALE IMPLEMENTATION
The success criteria for this performance objective include:
Criterion

System operation conditions (voltage and current) within £ 50% of the designed target conditions.
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The EK system was designed and operated at a constant current, determined after the start-up
period, during the Dem/Val. As discussed in 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 were in need of replacement. There were three occasions when different
electrodes needed to be replaced: late October/early November 2015 and late January/early
February 2016 during Stage 1 operation; and December 2016 during Stage 2 operation. Prior to
electrode replacement, the rising system voltage readings would indicate the operating conditions
were becoming unsteady. As discussed in Section 6.1, excluding the temporary unstable readings
during the three periods shortly before the electrode replacement, 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

Amendment supply up-time > 75% of target.

Other than the scheduled major O&M events between the two stages of operation, there were only
three occasions when the system was shut down to allow replacement of electrodes. Overall, the
system up-time was well >75% during the Dem/Val. The Dem/Val has met this criterion.

Criterion

Energy consumption within = 30% of design estimates.

The EK system was designed and operated at a constant current, determined after the start-up
period, during Stage 1 and Stage 2 operation. Figure 6-1 presents cumulative energy consumption
during each stage of operation. Given that the energy consumption is a function of voltage and
current and as discussed above regarding the steady system operation condition criterion,
excluding the temporary unstable voltage conditions during the three short periods before the
electrode replacement, the overall system operations were steady and, thus, the energy usage as
well. The Dem/Val has met this criterion.

7.4 SAFE AND RELIABLE OPERATION
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 7.3 above, the overall operation conditions remained relatively
steady over the course of system operation. The Dem/Val has met this criterion.

Criterion

No lost-time incidents.

There were no safety-related lost-time incidents. The Dem/Val has met this criterion.
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75  EASE OF IMPLEMENTATION
The success criteria for this performance objective include:
Criterion

Ability to construct using conventional techniques and contractors.

The Dem/Val involved only conventional field construction techniques, including well drilling,
well installation, and trenching and piping, as well as remediation system assembly performed by
regular, qualified subcontractors. The Dem/Val has met this criterion.

Criterion

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

During the operation, one field technician performed routine system O&M tasks twice per week
with approximately 2 to 3 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), and replenishing amendment solutions as needed. Other than
sampling groundwater, 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-BIO at a given site. The cost analysis is based on actual
costs of the tasks completed for this Dem/Val, and supplemented with reasonable estimates based
on team’s experience from similar projects.

8.1 COST MODEL

Table 8-1 presents a summary of cost elements and the cost tracking. Select cost elements are
briefly discussed.

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

(for a Source Area Measuring 35 ft by 35 ft by 5 ft Thick)

Cost Element Tracked During the Demonstration Costs
Bench-scale EK e  Aquifer sediment materials provided by NAS Jacksonville. $25K
tracer test e Laboratory bench-scale EK column tracer tests — $25K
Remedial Design e System design and demonstration plan — professional labor $80K $80K
o Well driller — 17 electrode/supply wells and 10 monitoring wells;
$40K
Remediation e EK system construction subcontractor - $120K $327K
Construction e Site construction subcontractor - $127K
e Field construction oversight and system shakedown professional
labor (~ 7 weeks) — $40K
Baseline e  Field staff labor - $6K $34K
characterization e Laboratory analytical costs - $28K
e Field O&M subcontractor — over 14 months of active operation,
. $45K
Remediation . e  Materials — lactate, $6K 8K
System Operation o  Materials - buffer and other chemicals, $3K (about
& Maintenance . ' $6K/month)
e  Materials - system parts & consumables, $4K
o Professional labor for startup and scheduled O&M visits - $20K

4 rounds of comprehensive sampling events and 4 rounds of
limited scale sampling events

Field Sampling e  Standard soil and groundwater sampling activities
(soil / e  Field sampling staff labor (partially provided by NAS -
groundwater) Jacksonville)

Laboratory analytical costs (partially provided by NAS
Jacksonville)

Waste disposal

NAS Jacksonville provided waste disposal; no cost tracking

Reporting &
Other Compliance
Requirements

Project reporting and meetings.
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Cost Element — Bench-scale EK Column Testing

For this Dem/Val, the team conducted a bench-scale EK column tracer test to estimate the transport
rate as a design basis. It is recommended that such 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 EK transport rate
only or to include assessment of treatment effectiveness facilitated by the enhanced amendment
delivery, and the need for bioaugmentation. The costs of bench testing, therefore, vary based on
the scope and objectives, but will typically range in cost between $15,000 to $40,000.

Cost Element — Remediation Construction

For this Dem/Val, no special drilling or field construction methods were required. The EK
system, including an amendment supply system, a power supply system, and electrolyte cross-
circulation system, was 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 power supply unit were also
commercially available products. 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 the EK system constructed for this Dem/Val will only be marginal, primarily
related to additional parts (e.g., electrode ($240 each), valves, and pipe fittings, etc.). The EK
control center used for this Dem/Val could have been capable of incorporating up to 13
electrodes, thereby expanding the treatment footprint (on the electrode spacing used) by
approximately 45%.

Cost Element — Remediation System Operation & 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
this Dem/Val were related to initial system start-up operation and a system conditioning during
the re-start transition from the end of Stage 1 incubation to Stage 2 operation.

8.2  COST DRIVERS

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: (1)
footprint, depth interval, and volume of target treatment zone and contaminant mass; (2) presence
and location of above-ground and subsurface utilities; and (3) 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.

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.
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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 18 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. For this Dem/Val, active EK
operation following bioaugmentation lasted approximately 10 months (two separate 5-month
stages) and achieved an average soil PCE reduction of 88%. The overall duration of an EK remedy
implementation will depend on the contaminant mass and the required mass reduction goal.

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. The depth interval (thickness) of 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. This technology is
suitable mainly in saturated formations; treatment within the vadose zone represents a challenge
which is discussed in Section 9.

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 below 5 ft bgs, otherwise special design considerations are
needed.

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 this
geochemical parameter is an important factor for most in-situ remediation technologies, it requires
a special consideration when implementing an EK remedy because the electric field will result in,
at least temporarily, concentrated iron and cations in cathode wells which attract cations in
groundwater. The EK system for sites with elevated concentrations of these cations will 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 do diminish.
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8.3  COST ANALYSIS

For cost assessment, Table 8-2 provides a cost comparison between EK-BIO, conventional direct-
injection EISB, hydraulic fracturing DPT injection of ZVI, and electrical resistance heating (ERH)
thermal treatment for a typical CVOC source site in low-K materials. The key characteristics of
the framework site are as follows:

e 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;

e The footprint of target treatment zone is approximately 80 ft x 80 ft;
e The depth interval of target treatment zone is between 10 and 30 ft bgs;

e Geology consisting of mainly fine-grained clayey material with low permeability (<1.0E-
06 cm/sec);

e CVOC mass (chlorinated ethenes) is approximately 500 Ibs;

e Treatability testing is already completed to support bioremediation design. The site will
require bioaugmentation of dechlorination cultures, which will completely dechlorinate
target CVOCs to innocuous end product;

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

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

Table 8-2 presents estimated full-scale implementation costs and key assumptions associated with
each technology on which the estimated costs are developed. Given that performance monitoring
requirement is highly project-specific, the estimated costs are presented as 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 costs 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. One variable in cost estimation for excavation is the quantity of excavated soil that
may need to be managed as hazardous waste. This can significantly increase the cost of this option.

Based on the cost estimates presented in Table 8-2, EK-BIO can be potentially more cost favorable
to ERH remedy ($688K to $1,183K before accounting for monitoring costs) and excavation-
disposal. The cost saving of EK-BIO compared to ERH is smaller when factoring in the
monitoring costs because ERH can complete the remediation within a shorter timeframe (~ 6
months with ERH compared to ~ 2 to 3 years with EK-BIO for the framework site). It is noted the
significant difference in the electrical energy needed for these two technologies indicating a much
more favorable environmental performance of EK-BIO over ERH.

The feasibility and effectiveness of direct-injection EISB approach is highly dependent on whether

direct injection can achieve a reasonable injection rate and a reasonable radius of influence (ROI).
For cost estimating purpose, an injection rate of 0.75 gpm to 1 gpm and a ROI of 7 ft are assumed.
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The estimated costs for direct-injection EISB are presented in Table 8-2 as a range based on
injection rates. It should be noted that it is possible that at certain low-K sites these assumed
injection rates and ROl may not be achievable. As presented in Table 8-2, the estimated cost for
EK-BIO approach is comparable to that of direct-injection EISB when factoring in the costs for
reinjections (assumed two reinjections over five years). When further accounting the performance
monitoring costs, which depends on the overall timeframe of individual remedy, EK-BIO is
potentially a more cost favorable alternative to direct-injection EISB. Therefore, at sites where
low-K material and/or high-degree of heterogeneity limits the feasibility of applying direct
injection, EK-BIO provides a cost-effective solution for implementing in situ bioremediation.

Fracturing DPT injection has an overall estimated cost slightly higher than EK-BIO. Certain site
conditions may present more constraints for fracturing DPT injection than EK-BIO, such as
sensitive subsurface utilities, shallow treatment zone close to the ground surface, or oxidizing
geochemical conditions requiring more site conditioning to facilitate reductive treatment. 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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Table 8-2.

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

Hydraulic
Cost Element Tasks E xﬁ;‘gﬁ::;;] ; EK-BIO [n]_};gt;m Fra;i\lf;mg ERH Descriptions / Assumptions
Injection
Design, project workplans, UIC pernut
Bemedial Design and | ERH —also needs air permit, water $50K $T0K $50K $65K 380K |NA
= discharge permt
EK-BIO - s 25 electrode wells and 15 supply wells; all 4-inc PVC wells
1. Well installations 1. $53K e Electrode well spacing at ~ 18 fi
2. Site construction: ufilities 2. $140K e Two electrodes vertically spaced i each electrode well
3. EK system & control center 3. $160K e One EK control / amendment supply system
fabrication / mobilization / field 4 560K
connections
4. Professional field oversight and
system shakedown/startup
?eﬁi?:tﬁ;iﬁif:“;ﬂ;“ Tnjection EISB — e 49 myection wells; 2-inch PVC wells
" - P - 1. Well installations 1. $TOK . Inje(_‘tion well (,-p:{cing at~ 13 fi
and hydrauhe fracturing | ,* . ] on- utiliti 2 ¢35 ject
ZVT injection costs 2. .‘me construction; utiliies 2. 835K e Injection ROT at ~ 7 ft
presented only in 3. Injection system mobilization / 3. $20K s Up to three injection manifolds are constructed
Remediation System 4 E:;g;:;::q?g;; oversight and 4. 40K e Area 1s accessible during injection, and no trenching is required
Operation & T : et c
Maintenance below) system shakedown/startup
ERH - ¢ 25 electrode wells and 25 co-located vapor recovery wells
1. Well installations 1. S92K * Electrode well spacing at ~ 18 fi
2. Site construction; utilities 2. S1B0K s A surface cap will not be required
3. ERH 5}"_5f?11;- mobilization / field i gégg( » Include a 20-hp vapor extraction blower
connection / system : o Adequate power supply is available for a S00-kW power unit
shakedown/startup a P PRy P
4. Professional field oversight
Excavation lwith Off-site Disposal — e 7,000 CY excavated volume
Remediation System l Exei":t:rﬁ:; i . 1)3}.000 gallons dewater volume
Operation & ; Oﬂ'—s:ite disposal of soil and water $1.250K — : 5(-) - _EXC:IE‘:{f?d volume - hazardous
Maintenance 1 Backfill PO : ’ $1.450K * 25 mules to disposal facility
5. Professional field oversight
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EK-BIO - s Lactate as electron donor; alse supply buffer and
1. Matenals — chenucals 1. $60K- bioaugmentation culture
2. Matenals — parts and supplies $75K e Approximately up to 3A current between each pair of cathode
3. Labor — O&M operator 2. $25K- and anode
4. Labor — professional $40K e Four stages of operation over two years; each stage is four
5. Utilities — water and electrical 3. $65K- months of active EK operation followed by two months of
power $95K incubation; alternate electric field orientation between each
4. $50K- stage; a 3™ year is assumed for contingency
$75K ¢ Lessthan 5,000 KW-hr electrical energy required for EK
5. $5K-$8K operation
¢ Weekly visit by a system operator; up to three major O&M
events
Injection EISB — (injection rate from
1 gpm to 0.75 gpm*) 1. $20Kto e Emulsified vegetable o1l (EVO) as the electron donor; also
1. Injection system rental * $26K* inject buffer and bioaugmentation culture
2. Materials — chemicals 2. $55K e Achievable injection rate from 1 gpm to 0.75 gpm
3. Labor - field myection * 3. 360K to e Up to two re-injection events over a pertod of five years
4. Utilities — water and electrical $90K*
Remedial System power 4. $5K
Operation & 5. Remyection — 2 remyection events® 5. $120K to
Maintenance $180K*
x 2 events
DPT Hydraulic Fracturing ZVI s 25 DPT wmyection pomts: ROI ~12 fi; spacing ~ 20 fi
Injection — 1. 5695K to e 7 fractures per DPT location (~ 3 ft depth interval per
1. Injection vendor all labor/material $845K fracturing)
mclusive costs 2. 530K e 1.5%wt ZVI to soil mass (total ZVI mass = 210,000 Ibs)
2. Professional oversight s 20 to 25 days of field mjection
ERH
1. System rental and system operator 1. $360K e Total heating tume of 180 days
2. Labor — professional oversight 2. 824K s Approximately 142,000 kW-hr electrical energy needed
3. Utilities — electrical power 3. 5114K e Approximately 8,000 1b of activated carbon for
4. Permut monitering (air and 4. S30K regeneration/disposal
condensate) i 5. 853K * Vapor and condensate sampling and analysis in comphance
5. Waste (activated carbon) disposal with permits
S355K to
$386K*
Estimated Totﬂll 51,3-0(}1(_— SﬁSSKr- rein_;elc tions 57901{_— S1183IK
(no performance monitoring costs) $1.500K $7TT6K $395K to SO40K
ST40K~
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Remediation
Performance
Monitoring

EK-BIO —
Semi-annual groundwater monitoring
for 3 to 4 years; Fmal soil sampling

Imjection EISB —
Semi-annual groundwater monitoring
for 5 years; Final soil sampling

Hydraulic fracturig DPT ZVI
Injection —

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

ERH-

Two semi-annual groundwater
following the active operation; Final
so1l sampling

$190K -
$240K

S290K

S190K

$90K

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

$40K for final soil sampling event.

Estimated Total (with performance monitoring costs)

$1.300K -
$L500K

$878K -
$1.0160K

$885K -
SLO036K~

$980K -
SLI130K

51.273K
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9.0

IMPLEMENTATION ISSUES

EK-BIO is mainly a variation on standard EISB whereby EK is used to more effectively deliver the
required amendments (electron donors, buffers and microbes) through low-K materials. As such, there
are very few additional requirements or implementation issues that needed to be addressed beyond
those typically encountered with a standard EISB implementation. Some areas where additional
attention may be required, on a site-specific basis, include:

Safety considerations related to potential stray current/voltage to surface. To address this
question, we checked the current and voltage at the manhole steel cover located within the
treatment area while the EK system was in operation to confirm that there was no safety
concern. Depending on project site, and for sensitive and active facilities with dedicated
safety departments, additional design and explanation effort may be required for project
approvals.

Iron fouling of filters and valves along the catholyte (well water from cathode wells)
extraction line. In this Dem/Val, we re-plumbed the system to minimize potential flow
restriction points. Scaling of the cathodes also required maintenance actions to clean the
cathode surface. As indicated above, this issue diminished over the course of the Dem/Val.

Corrosion of metallic parts in the manifold system & wellhead fittings due to elevated
chloride concentrations. In this Dem/Val, we replaced most metallic contacting parts with
plastic parts upon discovering that chloride levels were far higher than initially known.

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.

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 protection, may be considered.

No special regulatory requirements or permits beyond what are typical for other EISB or
ISCO projects such as UIC permit. Depending on the locality-/facility-specific
requirements, local or facility power/electrical departments should be consulted.
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APPENDIX A POINTS OF CONTACT
. Organization Phone
Pomt’\?;ggntact Name Fax Role in Project
Address Email
Evan Cox Geosyntec Consultants, 519-514-2235 Pl
Guelph, ON, Canada ECox@Geosyntec.com Supervising the project
. US Army ERDC 601-634-4822 Co-PI
David Gent Environmental L ab David.B.Gent@usace.army.mil Technical direction
Vicksburg, MS o Aarmy.
James Wan Geosyntec Consultants 410-910-7622 Tech P_erflo(;m(_er q
g Columbia, MD JWang@Geosyntec.com echnical design an
execution
Geosyntec Consultants 519-515-0883 Performer

David Reynolds

Kingston, ON, Canada

DReynolds@Geosyntec.com

Data analysis

Michael Singletary

NAVFAC Southeast
Jacksonville, FL

904-542-4204
Michael.a.singletary@navy.mil

Site coordination,
technical review
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t D 427 Princess St., Suite 429
e O Syn e C Kingston, Ontario, Canada K7L 5S9
PH 613.542.0228

Consultants FAX 613.542.0588

Wwww.geosyntec.com

Memorandum

Subject: Results of Laboratory Testing of NAS Jacksonville Samples for
Potential Application of Electrokinetic Remediation

ESAT TOA 601218

BACKGROUND

Geosyntec Consultants Inc. (Geosyntec), in conjunction with Naval Facilities Engineering
Command (NAVFAC) and the Army Engineer Research and Development Center (ERDC),
submitted a proposal to ESTCP for pilot testing electrokinetic—enhanced remediation at Operable
Unit 3 (OU3) NAS Jacksonville. To develop site-specific data supporting the preparation of the
ESTCP proposal, soil samples were collected from the vicinity of proposed pilot test area at
OU3, and sent to Geosyntec for bench-scale laboratory testing. The bench-scale testing was
funded through a Rapid Response Task (task order number 601218-03). Geosyntec has
developed this memorandum to document the test completed and report the test results.

SCOPE OF WORK

The scope of work for the bench-scale electrokinetic (EK) testing program included the
following tasks:

1) Mineralogical analysis of the supplied soil
2) Zeta potential testing of the supplied soil
3) Non-reactive tracer testing of the supplied soil

RESULTS
Mineralogical Analysis

A sample of the soil from NAS Jacksonville was sent to GR Petrology Consultants Inc. (GRP) in
Calgary, Alberta, Canada for bulk and glycolated clay x-ray diffraction (XRD) analysis. The
sample was found to contain 80.1% non-clay minerals and 19.9% clay minerals in the bulk XRD
fraction. Quartz was the principal mineral detected, forming 61.3% of the bulk fraction. The
high percentage of non-clay minerals is likely due to the selected subsample containing multiple
sand grains, as the overall visual bulk soil was classified as sandy-clay.

Appendix D - EK Column Tests.doc

engineers | scientists | innovators



NAS Jacksonville EK Bench-scale Testing
Page 2

The clay fraction was primarily composed of kaolinite (63% of the clay fraction), with smaller
portions of illite, chlorite, and smectite.

Zeta Potential Testing

A sample of the soil from NAS Jacksonville was sent to the University of Toronto for
measurement of zeta potential. Zeta potential is a key parameter which in part controls the rate
of electroosmosis of bulk water through soil pores under an applied electric potential. Two sets
of measurements were performed at various pH values, the first (run 1) immediately after pH
adjustment and the second (run 2) after the solutions had been allowed to equilibrate overnight.
The results are presented in Figure 1.

0 7
[ |

-5
S -10
£
.:‘_,3-15
o
© -20 ¢ Run1
a L [ |
8 [ | - Hrun 2
g 25 og o T4

-35 | | !
0 5 10 15

Solution pH

Figure 1 — Zeta Potential Results
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Tracer Testing

A conservative tracer test was conducted on a 10-cm long soil core using the EK testing
apparatus (Figure 2). Under a process known as electromigration, anions and cations in bulk
solution will migrate towards the oppositely charged electrode when an electrical potential is
applied (independent of the effects of electroosmosis).
reservoir of the EKTA at a concentration of 1.0 g/L (as NaBr), and a constant current of 25 mA
was applied to the soil core. The test was run for 72 hours. Following the test, the soil core was
frozen and then sectioned into l1-cm long increments.
Analytics (Maxxam) for analysis of bromide concentrations in the soil. Table 1 presents the

Bromide was added to the cathode

The samples were sent to Maxxam

distribution of bromide in the soil as a function of distance from the cathode reservoir.

Table 1 — Bromide Analytical Results in Samples Collected Along the Soil Column

Figure 2 — EK Column Test Apparatus

3-cm 5-cm 7-cm 10-cm
Background
Sample Soil from from from from
cathode cathode cathode cathode
Bromide
(mg/kg) <1 205 158 157 284

seoskeoskeosk skoskosk koo
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WELL CONSTRUCTION LOG

STANDARD FLUSH MOUNT
Well LD. & S NAS
Dirilling ens Project Number: Tro4gz
Driller(s) —o¢  am.ooe Installation Method:
Geologist/  /Tech.: Bme Tin o Casing Installation Date
S Well
Well Completion £lsh ¥

Well Completion
Guard Posts (Y / Date: "

Ground Surface

DEPTH BLS Elevation Surface Pad Size: 3 ft x 2 ft
00 Land Surface Protective Casing or Cover

Diameter/Type: 3/ x 2./ skel vowi¥

Grout
Composition/Proportions:

1.6 <80

Measuring Pt.
Elevation Placement Method:

z (MPELEV)
Riser Pipe
Length Seal Date:
, INTERVAL LENGTH Type:
Source:
et Set Time: 350 ann
2! Placement Method:  dereck  sonr
@ S Seal End Depth Vol. Fluid Added: .o cord  odoted dve to  exichne
° (SBDEPTH) Filter Pack wottr in borehole J

Screen 30[wS r Type:

Begin Depth Source: b
(SBDEPTH)

WS

u/So

Screen Well Riser Pige
Length Casi M ial:
Filter Pack asing Material: colatate U s

9 Length Casing Inside Diameters: n.
(SCRLENGTH)  4.75" Screen
Material: ceatlile 4o PUC
Inside Diameter: “ in.
Screen Slot Size: 0.0lo 1n.
ol Total Deoth 6 25! Percent Open Area: o
2325 ('I?OaTDI?I;TH) Sump or Bottom Cap  / N))
/ Type/Length:
y Total Water Volume During Construction
Introduced (Gal) (o] Recovered
(Gal) o
Reviewed
Comments By: Date:

(FPL)

TR

23’

© A

IU{'?/D 4 -~
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WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Well LD.

Drilling

e0os

Driller(s):

Geologist/
Signature:

0.0

1.¢!

T

1.5

15’

23

325

7

/Tech. "
‘QA 2L A

Ground Surface
Elevation

%7

Land Surface

eV

Measuring Pt.
Elevation
(MPELEV)

INTERVAL LENGTH

-

oW

Seal End Depth
(SBDEPTH)
$9fu$
Screen
Begin Depth
(SBDEPTH)
2939

Screen
Length

Filter Pack
Y Length

(SCRLENGTH)

(FPL)

1111

Su [
Total Depth
(TOTDEPTH)

Comments

io

6=00

4.15’

Project TR OUAZ
Installation Method:

Casing Installation Date:
Well

Well Completion

Well Completion
Guard Posts (Y / Date:

Surface Pad Size: 3
Protective Casing or Cover
Diameter/Type 2/ x 2/ <ivsl
Depth BGS: 2/ Weep Hole (Y/
Grout

Composition/Proportions:

w7 e
ft x 3

1+

Placement Method:

Riser Pipe

Length

Seal Date:

Type:
Source:
Set- Time: 20 wan
Placement Method: dvrech
Vol. Fluid Added
Filter Pack
Type:

Source:

Amount Used:
Placement Mecthod:
Well Riser Pipe
Casing Material:
Casing Inside Diameters: “
Screen

Material: Schadvle o puC
Inside Diameter: !
Screen Slot Size:: 0.0lo0
Percent Open Area o

Sump or Bottom Cap  / N)
Type/Length:

Ky

waler n borehw L

dddeddvle YO eNC

Introduced (Gal): (o}
(Gal)

Reviewed

By:

Recovered

Date:
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WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Well LD.: s Site:
Drilling Company: Project TROUD?
Driller(s Installation Method:
Geologist JTech. Casing Installation Date:
Well Type:
Well Completion

Well Completion
Guard Posts (Y /
Ground Surface

Elevation Surface Pad Size:
0.0 Land Surface

floch

Date:
3

Protective Casing or Cover

TeD Diameter/Type: 2’ = 2

Depth BGS 2!
| Grout
1.5 8D

Measuring Pt

7

Wi fid

ft x 2

el

vault

Weep Hole (Y/

Composition/Proportions:

Elevation Placement Method:  +re.n

]
L2 (MPELEV)
Riser Pipe
Seal
INTERVAL LENGTH Type:
.S Source:

Set- Time: 30 an
9! Placement Method: decret oo

~

\%.<

Screen 3lus 0.5 TprZ
19'  Begin Depth ’ Source:

(SBDEPTH) w30 Amount Used:
Placement Method:
Screen Well Riser Pipe
Length . .
Filter Pack Casing Material:
q' Length Casing Inside Diameters
(SCRLENGTH)  4.75’ _Screep
Material: <etasdm L
Inside Diameter:
Screen Slot Size:
P n Area
2325  Total Depth 0.25' ercent Ope
(TOTDEPTH) Sump or Bottom Cap

Y4 Type/Length:

(FPL)
23

T

/ Total Water Volume During Construction

Introduced (Gal):

(Gal) o

Reviewed
Comments By:

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc

qo
4

Date:

Seal End Depth Vol. Fluid Added: ~o #toit natoteal ooe o
(SBDEPTH) Filter Pack water in borehotle

O0.0lo

(o]
/ N)

O

’

Recovered

Date:

exicha

in.

1n.
in.



Well LD Su
Drilling
Driller(s) ~»
S
0.0
v S
,Lr
W
\%,g Seal End Depth
(SBDEPTH)
Screen
! Begin Depth
(SBDEPTH)
25
% 7/él Total Depth
(TOTDEPTH)
/
Comments
o)

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc

(e

Land Surface

WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Ground Surface
Elevation

A

Re3%

Measuring Pt.
Elevation
(MPELEV)

S

NAS

Project Number:
Installation Method:
Casing Installation Date:
Well

Well Completion

Riser Pipe
Length

INTERVAL LENGTH

Screen
Length

Filter Pack
4 ! Length

t
(scRLENGTH)  4.7°

(FPL)

.25

" ~ (0

[

Well Completion
Guard Posts (Y /

Surface Pad Size:

Date:

3

Protective Casing or Cover

Diameter/Type:
Depth BGS: P
Grout

Composition/Proportions:

2/

x 27

W 7 fed

ft x

shkeel u-iif

Weep Hole (Y/

Placement Method: +veaanic

Seal

Type:
Source: =

Time:
dicect ouer

Placement Method:

Vol. Fluid Added: ~ e d cotcted

Filter Pack .

Type:

Source:

Amount Used:
Placement Method:
Well Riser Pipe
Casing Material:

<. 4oL

30

oA

Date:

-~

o exishire

N borehole

Casing Inside Diameters:

Screen
Material:
Inside Diameter:
Screen Slot Size:
Percent Open Area:

Cchadlole. HO

4
o olo

Sump or Bottom Cap (

Type/Length:

(o]

Y

PyuC

[o]

N)

o

o Ow

Total Water Volume During Construction

Introduced (Gal):
(Gal):

Reviewed

By:

POl W

o

Recovered

Date:

m.

in.
1n.



WELL CONSTRUCTION LOG

STANDARD FLUSH MOUNT
Well LD.: Ss Site: wAS Taw
Drilling Company:___€0S Project Number:___tpoygz

Driller(s):___ s . e.

Mll{.t‘-r Lo on

Geologist/Eng//Tech.: Roge Zunchged
Signature: L W
S~ 4
Ground Surface
DEPTH BLS Elevation
0.0 Land Surface
’ <80
[
\5 8D
* Measuring Pt.
1 Elevation
z (MPELEV)
Riser Pipe
Length
: INTERVAL LENGTH
L.5
‘ i
|
Seal
Length 2!
1% .S’ | Seal End Depth
* (SBDEPTH)
Screen '
\9 J Begin Depth 0.5
(SBDEPTH) c
Screen
Length
Filter Pack
q' Length
1
1 (SCRLENGTH) | 4.7$
(FPL)
23’ R ]
—J =
Sump '
23 25| Total Depth Length |6.25
(TOTDEPTH)
i J e
| Ecrehgi_e;;_
Diameter
L
2
Comments —

fojirjy4 123

ol zofi4 €2

Installation Method: HSa

Casing Installation Date:__ v / (< /i1

Well Type:___supatu

Well Completion Method:___ fwsh _ swontk

Well Completion
Guard Posts (Y /@;‘) Date: w3y

Surface Pad Size: 2, ft x 2 ft
Protective Casing or Cover
Diameter/Type: _ 2/ « 2’ Skeel  vouit

Depth BGS: 2’ Weep Hole (Y / 2D
Grout
Composition/Proportions: pectisel cement tyae |

Placement Method: __ivsannrs pipa

Seal Date: /o /15 /14
Type: Pel - p[.uj Beloabe Poiletl
Source: S cal  bouckeds

Set-up/Hydran%n Time: _30 mun
Placement Method: __iticeet gove
Vol. Fluid Added: ne € d cotoledd dwe to exisiing
Filter Pack ekt in borehole '

Type: 20/30 Sitwa ceool; 30/6S silee souol
Source: _so b 4.,

Amount Used: 2 bq.:): 20/30; | b 30/6S
Placement Method: __scenveie oipe

Well Riser Pipe

Casing Material: sebalis L HO OVL

Casing Inside Diameters: o in.
Screen

Material: chddvle Ho  pve

Inside Diameter: & in.
Screen Slot Size:: p_oto in,
Percent Open Area: o

Sump or Bottom Cap (X N)
Type/Length: _c.p / 0.25"
Total Water Volume During Construction

Introduced (Gal): o) Recovered
(Gal): [9)

Reviewed

By: Date:

Dmi Bz,prm"’ l:!f-\-:l}ii\s‘ NIZ- gmn.l 5 mt'“(ut [T = {.';LLF .b“l.u.ur\' i ::;4123 g
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WELL CONSTRUCTION LOG

STANDARD FLUSH MOUNT
WellLD.: <o Site:
Drilling Company =] Project Numb —n ~uan
Driller(s Installation Method:
Geologist/ Tech. Casing Installation Date:
Signature: #Z. . & 7/ — Well
7 /0 Well fuush  mowmb

Ground Surface

Riser Pipe
Length

Elevation
Land Surface
0.0 /\%,\7
g Y
Measuring Pt.
Elevation
z (MPELEV)
) INTERVAL LENGTH
U
A
2
\».S' Seal End Depth
(SBDEPTH)
50/4S
Screen ¢
\a'  Begin Depth 0
(SBDEPTH) —
= Y
Screen
Length
Filter Pack
4 ‘ Length
|
(scRLENgTH) 1 1S
- (FPL)
2% —
\ Su ‘5‘
23 15 Total Depth 0.2
(TOTDEPTH) /
Comments
S e
¢S N

Well Completion
Guard Posts (Y / Date ity

Protective Casing or Cover
Diameter/Type: 2’ x 2/ skel veult

Depth BGS 2’ WeepHole (Y/
Grout
Composition/Proportions:

Placement Method:

Seal Date: 16110114
Type:

Source: s

Set Time: 30

Placement Method:
Vol. Fluid Added:
Filter Pack

Type:

Source:

Amount Used: 3 ¢ v

Placement Method:  +re

Well Riser Pipe

Casing Material: e do epvc

Casing Inside Diameters 4 in.
Screen

Material schodol 40 Puc

Inside Diameter: 4 1n.
Screen Slot Size:: o olo .
Percent Open Area: o

weoter in boreiaste

Sump or Bottom (®/ N)

Introduced (Gal): o Recovered
(Gal) o]

Reviewed

By: Date:
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WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

WellID.:___ g7 Site: WAS  TJax
Drilling Company:___£0< Project Number:__ g o422
Driller(s):_r & . sairch, scan Installation Method: dSA
Geologist/Eng./Tech.:__ Baye zinck & Casing Installation Date:___0 /10114
Signature: 2 2 g Well Type:___ o oo

d Z 4 E Well C()mple‘.iOH Method:___ flosh  wount

Well Completion
Guard Posts (Y /@3 Date: _ vy 7014

Ground Surface

DEPTH BLS Elevation Surface Pad Size: 32 ft x 2 ft
= Land Surface 2D Protective Casing or Cover
' Diameter/Type: _ 2'x 2' skeal vouir
Depth BGS: __ 2/ Weep Hole (Y /a0
¢! Grout
% T80 Composition/Proportions: .cticel coeunt tyge |
Measuring Pt.
: 1 Elevation Placement Method: __ «remnie ooon
2 % (MPELEV) —
/4 ’//fjJ Riser Pipe
7 Length Seal Date: _to/1e jiu
F 7\ INTERVAL LENGTH Type: _¢el - Pluq Reabonite potiaks
VR Z Source: __ 5 (u'r buckak
%ﬁ,) 1 Set-up/Hydration Time: _30 ...~
fgﬁém or Placement Method: _a vect puue
@5 I| Seal End Depth Vol. Fluid Added: s eod cgaod e 1o qa.s,’-rn.j
= (SBDEPTH) 8 8 i Filter Pack == s
2 3ufes .
Screen S‘ Type: L&)!%’{) wilige, sonof Io/us covie esd
{9 | Begin Depth Ox> | Source: __so b PO
(SBDEPTH) —— Do Amount Used: g ;,:‘F,j 20/30; | ey 30/6S
Placement Method: _trencmis pope
Ecreerr: Well Riser Pipe
t - X
e Filter Pack Casing Material: schasvte oo PuC
¢’ Length Casing Inside Diameters: - in.
1 (SCRLENGTH) | 415’ Screen
Material: seladole 4o PVC
o (FPL) Inside Diameter: 4 in,
[ Screen Slot Size:: o-olo in.
S ' Percent Open Area o
ump .
1,3-15' Total Depth Length | 0.25 p
(TOTDEPTH) Sump or Bottom Cap Y’/ N)
1 - Type/Length: _cap / 0.25’
/ it Total Water Volume During Construction
Borehol Introduced (Gal): 0 Recovered
Diameter (G al): &
&" Reviewed
Comments By: Date:
w1214 jbe Dovely poent l-.j.w;. ~ iz ;;.,l clacle m'uu; bovuen  fo  cleat, shan guss olag
fofemitl i2:25  beoslepwent conbinves. © 17 sal, biwwn b oslemc e cwoy oluy Oselipuant eedds.
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Well LD ca
Drilling Company:
Driller(s)
Geologist JTech.
0.0
e
7/1
B3
\%'g Seal End Depth
(SBDEPTH)
Screen
q Begin Depth
(SBDEPTH)

2%

I
.7,6 Total Depth
5 (TOTDEPTH)

/

Comments

0]z 11

Land Surface

LTI

WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Site:
Project

NAS Toa

TP nd @2

Installation Method

Casing Installation Date:

0/ vo 14

Well
Well Completion M ¢

Ground Surface
Elevation

e 3%

78V

Measuring Pt.
Elevation
(MPELEV)

Riser Pipe
Length

INTERVAL LENGTH

30/u8

10/30

05

Screen

Length

(SCRLENGTH)

Su

| !
(o

Filter Pack
Length

q.15"

(FPL)

Well Completion

Guard Posts (Y / Wi

Date:

Protective Casing or Cover
Diameter/Type: 2/ =2’ .skeel oot

Depth BGS Weep Hole (Y /
Grout
Composition/Proportions:

Placement Method:

Seal Date: 1e0/ltc /14

Type:
Source: s
S Time: 2o ..~
Placement Method:

Vol. Fluid Added:
Filter Pack
Type:
Source:
Amount Used: 3
Placement Method:
Well Riser Pipe
Casing Material: s
Casing Inside Diameters: 4
Screen
Material:
Inside Diameter: o

Screen Slot Size o oto

Percent Open Area: =

Sump or Bottom Cap / N)
Type/Length: s’

Total Water Volume During Construction
Introduced (Gal) o Recovered
(Gal)
Reviewed
By:

—oted
walkte in bore ol

5o b

Yo ey

sedadide o p C

Date:

~ S

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc
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in.



Well ID.:

=2

WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Drilling Company:
Driller(s):___ 7. e.

Geologist/Eng./Tech.:

EDS

Mitch Se st

Site: NAS Tox
Project Number:___Tr o482

Installation Method: HSA

Rugea Zoyackgrot
L] J

"L A

Signature:__ #2.
4

77T

Casing Installation Date:___se/i4/14
Well Type:_ ewcbode

Well Completion Method: Cuch  mwunk

Well Completion

Guard Posts (Y /@) Date: 1 (7]
Ground Surface .
DEPTH BLS Elevation Surface Pad Size: 3 ft x 3 ft
00 Land Surface B0 Protective Casing or Cover
i .
Diameter/Type: _2/ » 2/ siecl  yeutt
Depth BGS: 2 Weep Hole (Y /& D)
" | 60 Grout .\ .
Composition/Proportions: _goctierd cemunt 1yoe |
{ Measuring Pt.
. Elevation Placement Method: Pedinhanle. ol
T (MPELEV) L
Riser Pipe
Length Seal Date: _to ({4 /¢4
, INTERVAL LENGTH TyPe: __2el- flug  Benlonite peltuts
\6-$ Source: P et
| Set-up/Hydration Time: 30 sw.a
Egg;lh 2! Placement Method: _ sircet guuc
® ' |Seal End Depth Vol. Fluid Added: oo £ d cdded due o exis ij
|(SBDEPTH) — Filter Pack ek BITEREA:
* Screen b.<' Typel 20/30 cilica cocoly 30/6S crticon saql
1q ' | Begin Depth 1 ' Source: __$o0 Ik bags
(SBDEPTH) ., [ Amount Used: 3 eege 20/20; | s 3a/0g
3 Placement Method: __svemmie  oipe
Soreen Well Riser Pipe
enet Filter Pack Casing Material: schadule Ho  PVC
q' Length Casing Inside Diameters: 4 in.
(SCRLENGTH) | 4.1 _Screep
Material: sclaghe  HO  PNC
23" (FPL) Inside Diameter: Y in.
. | Screen Slot Size:: 0.010 in.
Sump ' Percent Open Area: (o)
! Total Depth Length | 0-25
2% E (TOTDEPTH) Sump or Bottom Cap ((¥/ N)
i e Type/Length: cap / 0.25°
P : Total Water Volume During Construction
| Boreholg_| Introduced (Gal): ) Recovered
Diameter (Gal) . O
3" Reviewed
Comments By: Date:
ru'n'r_a‘rd 450 Dantlop eant baynf. 20 5;.' amithy  brgien b elear. Devslon it 2n~ols.
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WELL CONSTRUCTION LOG

STANDARD FLUSH MOUNT
Well 1.D © 2 Site NAS T
Drilling Project TRo482

Geologist/ /Tech.

S

B w Zia ro—F

Casing Installation Date:
Well Type:
Well Completion Method:

Ground Surface
Elevation

00 Land Surface 87

i.¢' 8D

Measuring Pt.
Elevation
4 (MPELEVY)

Riser Pipe
Length

, INTERVAL LENGTH
\U . 5

| Seal End Depth
%5 (SBDEPTH)

‘50/“,5
Screen <!

a' Begin Depth
(SBDEPTH)

LalLY

Screen
Length

Filter Pack
q* Length

(SCRLENGTH) 475

(FPL)
3

[ITTETTHTTIEL

23 a5 Total Depth 0.25
(TOTDEPTH)

~

Comments

Well Completion
Guard Posts (Y / Date: (7 1M

Surface Pad Size: 3 ftx 3 ft

Protective Casing or Cover
Diameter/Type: 7/ x 2" sieeld -

Grout
Composition/Proportions:

Placement Method:

Seal Date: 2 /141
Type

Source:

S Time: z~

Placement Method:

Vol. Fluid Added:
Filter Pack
Type:

Source:

Amount Used: &
Placement Method:

Well Riser Pipe

Casing Material: Schee do eve

Casing Inside Diameters: 1 n.
Screen

Material:  <chslote 4o PVC

Inside Diameter: q n,
Screen Slot Size: o In in.
Percent Open Area: ©

Sump or Bottom Cap  / N)

Type/Length:

Total Water Volume During Construction
Introduced (Gal) o Recovered

(Gal) 0

Reviewed

By: Date:

A bordbole

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc



WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Well LD €3
Drilling Company:

Geologist/ /Tech. PATSPN o
S

Ground Surface
Elevation

Land Surface
00 /‘Gv

g 78D

Measuring Pt
Elevation
1 (MPELEV)

Sifn- NAS -
Project Tendaz

Casing Installation Date:
Well Type:
Well Completion Method:

Well Completion
Guard Posts (Y / Date: wiv

Surface Pad Size: 3 ft x 2 ft
Protective Casing or Cover

Diameter/Type: 2/ ¥ 2/ kel vaul¥

Depth BGS 2’ Weep Hole (Y/

Grout

Composition/Proportions:

Placement Method:

Riser Pipe

Length

, INTERVAL LENGTH
.S

g' Seal End Depth
%5 (SBDEPTH)
fus
Screen 0 <!
' Begin Depth '
(SBDEPTH)

2830

Screen
Length

Filter Pack
Y ' Length

(SCRLENGTH)  d.15 '

[T T

(FPL)
13!

22 25" Total Depth 0.2%
(TOTDEPTH)

d

Comments

Seal Date: 1o /141

S

Placement Method: direct oour

Vol. Fluid Added:

Filter Pack

Ty‘pe: P12 - at - P o

Source:

Amount Used:

Placement Method: -

Well Riser Pipe

Casing Material:  «u.vle do

Casing Inside Diameters 4 in.
Screen

Material:  c<c.o 1. un our.

Inside Diameter: Y .
Screen Slot Size:: 0.0l10 1n.
Percent Open Area: o

Sump or Bottom Cap / N)

Type/Length:

Total Water Volume During Construction
Introduced (Gal) o Recovered

(Gal): 0

Reviewed

By: Date:

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc



Well LD
Drilling
Driller(s
Geologist

Signature:

00

\‘os'

WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Fmn<

J/Tech. £
V7 BN

Ground Surface
Elevation

Land Surface
<8V

eV

Measuring Pt.
Elevation
(MPELEV)

S1fn' NAS T

Project Number: Teo4v
Installation Method: HEA
Casing Installation Date:

Well Type: i bncta

Well Completion Method:

Well Completion
Guard Posts (Y / Date: VRV

Surface Pad Size: E ft x 3 ft
Protective Casing or Cover

Diameter/Type:

Depth BGS 2! Weep Hole (Y/

Grout

Composition/Proportions canent

Placement Method:

Riser Pipe

INTERVAL LENGTH
(O

Z‘

19 ¢' Seal End Depth
(SBDEPTH)

39/48

Screen 0.5!
a! Begin Depth

(SBDEPTH)

v

1%

/30

Screen
Length

Filter Pack
Y ! Length

]
(SCRLENGTH) 4. 75

(FPL)

T

0.25

fLé, Total Depth
25 (TOTDEPTH)

7

Comments

0 2o

Boreholg

Diameter

S

08 ~

Seal Date: (o {lolid

Type: ret-

Source

Set-up/Hydration Time: 30 .~

Placement Method: week

Vol. Fluid Added: oe to

Filter Pack weler i berete

Type:

Source:

Amount Used: z 30

Placement Method:

Well Riser Pipe

Casing Material SedoAte HO Puc

Casing Inside Diameters: 4 mn.
Screen

Material:  scheavle w0

Inside Diameter: o in.
Screen Slot Size:: 0.0l0 n.
Percent Open Area: o

Sump or Bottom Cap ( N)

Type/Length:

Total Water Volume During Construction
Introduced (Gal): Y Recovered

(Gal) o

Reviewed

By: Date:

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc



Well LD
Drilling Company:
Driller(s):

Geolo ech.:

00

1.5'

W S

& g! Seal End Depth

(SBDEPTH)
Screen
9! Begin Depth
(SBDEPTH)
2%
%' Total Depth
7,'5‘7' otal Dep
(TOTDEPTH)
Comments

WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Ground Surface
Elevation

Land Surface

T

e

9

Measuring Pt.
Elevation
(MPELEV)

INTERVAL LENGTH

2
30[0S
[
0.S
w]30
Screen
Length
Filter Pack
J' Length

(SCRLENGTH) 4175

(FPL)

0.25"'

e

Site:

Project Number: Teoy
Installation Method:
Casing Installation Date:
Well Type:  eclectvo o
Well Completion Method:

Well Completion
Guard Posts (Y / Date: w7 1M

Surface Pad Size: 3 ft x ft
Protective Casing or Cover

Diameter/Type: 2° = 2  skeel veutr

Depth BGS: 2! Weep Hole (Y/

Grout

Composition/Proportions:

Placement Method:

Seal Date:  jo0/t6 /14

Type:

Source:

S Time: 20

Placement Method:
Vol. Fluid Added:
Filter Pack

Type:

Source: 5v 16 beao

Amount Used:

Placement Method:

Well Riser Pipe

Casing Material: cehasvta  Ho PuUC

Casing Inside Diameters Y n.
Screen
Material:
Inside Diameter: 4 in.
Screen Slot Size:
Percent Open Area: o

Sump or Bottom Cap / N)
Type/Length:

Total Water Volume During Construction
Introduced (Gal): 0 Recovered
(Gal) 0

Reviewed

By: Date

wattr it borelu

Cotadt . HO ONC

0.0la in.
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Well I.D.:
Geologist/

Signature:

DEPTH BLS
00

WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

EL Site

JTech Casing Installation Date:
B _ 2 LA Well ednrbds.
Well Completion Method:

Well Completion
Guard Posts (Y / Date: Wl Ty
Ground Surface

Elevation Surface Pad Size 2 ft x 2
Land Surface Protective Casing or Cover
<BD - _
Diameter/Type: ' = 2/ cleel wn ik
Depth BGS 2! Weep Hole (Y /
Grout
Bl % Composition/Proportions:

Measuring Pt.
Elevation Placement Method
(MPELEV)
Riser Pipe
Length Seal Date: woi1s 14
INTERVAL LENGTH Type
Source:

Q(',’;g Set-up/H Time: 2 won
Sea Placement Method:

Seal End Depth Vol. Fluid Added:

(SBDEPTH) Filter Pack

20{uS

Screen \ Type:
0.5

13’

]
23 25" Total Depth 0.2S

' Begin Depth
(SBDEPTH)

Source:
Amount Used:
Placement Method:
Eg;z?ﬁ Wel} Riser Pi.pe
Filter Pack Casing Material: Cobednle d0 D

q Length Casing Inside Diameters Y
Screen
Material:
Inside Diameter: o
Screen Slot Size:: o 010
Percent Open Area: o

20|30

[T

(SCRLENGTH) 4.1

(TOTDEPTH) Sump or Bottom Cap / N)

e

Comments

Type/Length:

Total Water Volume During Construction
Introduced (Gal): ] Recovered
(Gal) o

Reviewed

By: Date:

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc
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WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Well LD |
Drilling Company:___ € ©OS$

Driller(s):__Je., Mitch, <een

Riser Pipe
Length

T
Geologist/Eig./Tech.
Ground Surface
Elevation
Land Surface
00 /.3\7
[
\.¢ <60
Measuring Pt.
Elevation
2 (MPELEV)
¢ INTERVAL LENGTH
\e-
1220
{
vz
\5. ¢' Seal End Depth
(SBDEPTH)
30[(¢ .
Screen 0.§
Begin Depth
(SBDEPTH) —
= iz
— Screen
f— Length
— Filter Pack
— G U Length
— §.16
— (SCRLENGTH) s
= (FPL)
23 =
Sum {
2 Total Depth 0.25
(TOTDEPTH)
Comments
[0 20 t4 s avesS. ~

Project Number:___ —+rp o482

Installation Method: HSA
Casing Installation Date:___ /e /172 214

Well Type: edecbhoole
Well Completion Method flush +
Well Completion
Guard Posts (Y / Date: wi
Surface Pad Size: ft x ft

Protective Casing or Cover
Diameter/Type: 2’ * 2" skl ueoil

Grout

Composition/Proportions: pocsiene cement typn |

Placement Method:  +vamie pups

Seal Date: 19/17/d
Type:
Source
Time: 20 win
Placement Method: cceet
Vol. Fluid Added:
Filter Pack ek borebole
Type: 20/%n citirn ot PR O |

Source: SO (b tanc

Amount Used: 3_tegs 20/30,; 1 bey 30/65
Placement Method: +remawe

Well Riser Pipe

Casing Material: seheelvle Ho PUC

Casing Inside Diameters: H m,
Screen

Material: do evc

Inside Diameter: 4 n.
Screen Slot Size: o.0(0 in.
Percent Open Area: o

Sump or Bottom Cap (@/ N)

Type/Length: 0. '

Total Water Volume During Construction
Introduced (Gal) Recovered

(Gal): 0

Reviewed

By: Date:

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc



WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

Well LD. =
Drilling eng
Driller(s R
Geologist/pfig/Tech.:
Signature

Ground Surface
Elevation

0.0 Land Surface

g0

1.8 10D

Measuring Pt.
Elevation
(2 (MPELEV)

NAS
Project Number:___1Tr o497
Installation Method:___ HS A
Casing Installation Date:_zo f17{t4
Well Type:__eloctocle
Well Completion Method an

Well Completion

Guard Posts (Y / Date: Wil
Surface Pad Size: 2 ft x 3 ft

Protective Casing or Cover
Diameter/Type: 27 x 2./ creol ¥

Grout

Composition/Proportions: perttedl cenent tyge |

Placement Method: __treamie gipe

Riser Pipe

Length

¢ INTERVAL LENGTH
o
o2\

o ¢  Seal End Depth
\ (SBDEPTH)
oS
Screen < i
\a ! Begin Depth 0
(SBDEPTH)

V30

Screen
Length

, Eilter rI?ack
engtl
J g

t
(SCRLENGTH)  4.15

(FPL)

[T

23

< {
425 Total Depth 0.z
v (TOTDEPTH)

-
e

Comments

Seal Date:  to/i1/14
Type

Source:

Set-up/Hydration Time: =60 ...n

Placement Method:  «reet

Vol. Fluid Added: no €ved cdobedd dyp o cssihng
Filter Pack waber i barehole ’
Type: 20/30 silice sod; 30/C sl sond
Source:

Amount Used: 2

Placement Method:

Well Riser Pipe

Casing Material: scheelvle do €ve

Casing Inside Diameters al in.
Screen

Material: Schestole Yo

Inside Diameter: 4 1n.
Screen Slot Size ©. o m.
Percent Open Area: I}

Sump or Bottom Cap ¢¥/ N)

Type/Length:

Total Water Volume During Construction
Introduced (Gal) 0 Recovered

(Gal):

Reviewed

By: Date:

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc



WELL CONSTRUCTION LOG
STANDARD FLUSH MOUNT

WellLD. <4

Drilling Company &OS
Driller(s):

GeologistdEng/ Tech.
Signature:

Ground Surface
DEPTH BLS Elevation

00 Land Surface _(@D

B0

Measuring Pt.
Elevation
z (MPELEV)

Site: NAS Tax

Project o d o 7.
Installation Method H<A

Casing Installation Date: se/7 171t
Well Type:_ etectovote

Well Completion Method:

Well Completion

Guard Posts (Y / Date: w0t

Surface Pad Size: ft x 3 ft
Protective Casing or Cover

Diameter/Type: 2/ * 2’ kel aoib

Grout

Composition/Proportions: gectiool cemant voypa

Placement Method: v amani e el

Riser Pipe

Length

[ INTERVAL LENGTH

2 [
\® é Seal End Depth
(SBDEPTH)
30[65
Screen 6.5 '
\c\l Begin Depth
(SBDEPTH)
w30

Screen
Length

Filter Pack
B3] ! Length

1
(SCRLENGTH) 4.75

(FPL)

AHIERHTITTETHETTE

'

27

?;5 ],Q Total Depth 0 25

(TOTDEPTH)

s

Comments

10 20 “

Seal Date: ro/17 iy

S Time: 360 ma

Placement Method:

Vol. Fluid Added: ro v odoted ctve i exichng
Filter Pack AT N borehole

Type 2650 TN ten e 2AILS eriian canad
Source:

Amount Used o

Placement Method: +rencass P

Well Riser Pipe

Casing Material: Sedncatnle HO  @VC

Casing Inside Diameters: Y 1,
Screen

Material Cohedde U P

Inside Diameter: = mn.
Screen Slot Size: 0. 010 n.
Percent Open Area: o

Sump or Bottom Cap ¥/ N)

Type/Length: cap / o-25"

Total Water Volume During Construction
Introduced (Gal): © Recovered

(Gal) o

Reviewed

By: Date:

FLWP/Forms/Field Forms/Well Construction/Well Construction Logs/well construction log-flushA.doc
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Form FD 9000-24

GROUNDWATER SAMPLING LOG

SITE SITE
NAME: NAS Jox LOCATION Tackconville , FL
WELLNO: € jawd - O SAMPLE ID: EkMW - 0l DATE:  /o/0(( 2014
PURGING DATA
WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches). /4  DEPTH: /& festto 23 fest TOWATER (feety 4. 3%  ORBAILER: PP
WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TOWATER) X WELL CAPACITY
(only fill out if applicable)
= feet - feet) X aallons/foot aallons
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/ifootX 2< feet)+ o .(27_ gallons = D. allons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING ] PURGING _ TOTAL VOLUME
DEPTH IN WELL (feet): 20.5 DEPTH IN WELL (feet;  20- S INITIATED AT: ©9°20 ENDEDAT: 0%:3%  PURGED (gallons). /- ©C
CUMUL. DEPTH H cono.  PERNCEN
TIME VOLUME VOLUME PURGE TO (sta‘; darg  TEMP (circle units) ( nitsy  TURBIDITY  COLOR ORP
PURGED PURGED RATE WATER units) (°c) umhos/cm or (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or % saturation
0%3:26 0.¢ 0.5 0.09% .43 4.73 27.%4 so0@a3% 0.72 8.0 clear ¥Yq.4
059:249 0.25 0.7g 0.0% 6.00 4.79 27.%0 lioo¥ 0.6 2.33 " S0.6
09:32 0.2$ /.00 O. 0% .76 4.13 272.7¢ 11157 0.¢7 9 3¢ $3.¢
WELL CAPACITY (Gallons Per Foot): 0.75"=0.02; 17=0.04; 1.25"=006; 2"=016; 3”=037, 4"=065 5"=1.02; 6”"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal/Ft.: 1/8"=00006: 3/16"=0.0014: 1/4"=0.0026: 5M6"=0004: 3/8"=0006: 1/2"=0010: 5/8"=0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pum ESP = Electric Submersible PP = Peristaltic 0.= Other
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING
Brjen Zinckgea€ /Geosqatec (e INITIATED AT: 0935 ENDEDAT: °%: 42
PUMP OR TUBING TUBING e/ FIELD-FILTERED: Y FILTER SIZE: um
DEPTH IN WELL (feet): 20.5 MATERI  ODE: YE, S Filtration Equipment Tvpe:
FIELD DECONTAMINATION: PUMP Y TUBING Y 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 (ml) oH METHOD CODE (mL per minute)
CKMW -0 1 e [y nona -— — Gear Troc aApp ¢ 100D
) 2 ce YO~ nona — - VEAg App </e0
s 3 ce Yo L N —_ DHG¢ aep <o
' ! 13 250aL HATO - _ Mmerals acp 2to6
v / e 1SO~m(_ none —_— - anions Aep /o0
" ! (4 Isom UL noaa _ locliche APP /00
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 =Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES:

NOTES: 1
2

not

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

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

on

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 D-wo
GROUNDWATER SAMPLING LOG

SITE SITE
NAME: NAS J o LOCATION: Jeckgonn e | £C
WELLNO: i) - 07 SAMPLEID: ¢ 1o A -0 2 DATE: (oo /1y
PURGING DATA
WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE P
DIAMETER (inches): 2 DIAMETER (inches): /4 DEPTH: 19 feetto 23 feet TOWATER(feet: = -2  ORBAILER: e
E: 1 WELL VOLUME = WATER) X
(only fill out if applicable)
feet —
1 VOL. = PUMP + TUBING LENGTH) + FLOW
(only fill out if applicable)
o + 0-002L gallons/footX 2< feet)+ 0. ( 2= = © . 20gallons
INITIAL PUMP OR TUBING 21 FINAL PUMP OR TUBING PURGING PURGING . TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): 2| INITIATED AT: /1> SO  ENDEDAT: 12195  PURGED (galions) |- GO
CUMUL. DEPTH H COND. D ORYGER.
TIME VOLUME VOLUME PURGE TO (sta‘;dard TEMP, (circle units) (circle units) TURBIDITY COLOR ORP
PU?GED PURGED RATE WATER units) (°c) pmhos/cm or (NTUs) (describe) (mV)
(galions) (gallons) (gpm) (feet) or %  ation
11:8%  0.%0 9.€0 0.0b 6 st $.79  27.75 (374 0.3% .6 ool -8.3
iz2:01 0.25 0.1% 0.08 6.60 S.80 27.1719 1369 0.2% n.g v -13.¢
1204 0.25 /.00 0.0% .71 S.9T 27.70 1993 0.2 17 . 6 w -18.8
Per Foot): 0.75” = =0.16; =037, 4°= =588
DIA. CAPACITY .001 1/4" = 5/16" = 5/8" = 0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder ESP = Electric Submersible PP = Peristaltic O = Other
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING ) SAMPLING
By Unckar€ / Geogy nbec R __ 24N INITIATED AT: 12:077  ENDEDAT: Z2:/9
PUMP OR TUBING TUBING ¢/ z J FIELD-FILTERED: Y FILTER SIZE: um
DEPTH IN WELL (feet): 2\ MATERIAL CODE: Pe. S Filtration Equioment Tvpe:
FIELD DECONTAMINATION: PUMP Y TUBING Y placed) 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 ~ CONTANERS ~ cope ~ VOLUME USED ADDED INFIELD (mL)  oH METHOD CODE (mL per minute)
(97 ' PE e none —_ ~ Gen Srac APP £ loo
w 2 cG Yo~ Aont N FAs '
W 3 CcG Yo ~ o NoCs ) ¢
" 2 ce Yo al Hel - Toc
" 3 co qomi v - - OHG s ‘
| e 250 A CANDEY - - mttals
REMARKS: ' fe 1€ 0 A Ao : - anitng, bpaida
\ ) (2 1SS0l [V - iod ¢ !
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)

1. The above do not ation required by Chapter 62-160,
2

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 0 ko
GROUNDWATER SAMPLING LOG

SITE SITE _

NAME:  NAS  Taw LOCATION: ~ Jeckronnille , FLC

WELL NO: EKMW -03 SAMPLEID: e -063 DATE:  /o/ol /1y
PURGING DATA

WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE fP

DIAMETER (inches): # DIAMETER (inches) /4 DEPTH: (4 feetto 23 feet TOWATER (feety 2.7 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 aallons/foot aallons
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( gallonsffootX 2 S feety+ 0 .0132. gallons = O.20 gallons
INITIAL PUMP OR TUBING 21 FINAL PUMP OR TUBING 21 PURGING i PURGING ; TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: /0 (O ENDEDAT: f!'2©  PURGED (gallons) Y- DO
CUMUL. DEPTH H cono. PRI
TME  poRaEE YOLUME e WA (standard T(%“ép (circle units) e unitsy  TURBIDITY  COLOR ORP
h ) pmhos/cm (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) units) or % satura%on
fo:1s 0.%50 0.0 o.l10  (,.so .78 27.77 1770 0.38 31.9 cleor -18.g
foiig 0.25 0.7 0.08 (g2 S.ml 27.73 11y 0.29 4o.2 " -19.q
/0130 .00 1.7% .08 7.0 S.87 27.10 18%5Y 0.Go 173 W boen _27. 4
to:4o 0.7¢ 2.50 0.075 7.14 4.49 27.08 (81 o.z22 45 .7 ' i7s
jo: S0 0.50 3.00 0.05 7.4 $.72  2¢.95 1781 0.33 Y-8 o -to.4
1:058 /.00 4. 00 0-067 7.3 €S.73 27. 11 1785 o.1g 2.6 Cheor -23.0
TRRL] 0. 2% 4.2% 0.0% 7.0l S.7%  Z27.14] 17873 0.1% 2a. 3 * =24 &
1< 0.29§ Yy.So 0 .04 .97 5. 7% 27.1% 1763 0.1g 9.6 " ~-25.9
v 7 0-tS .65 0.07¢ (.99 ¢$.7¢ 27.19 753 o. (6 18.4 n -22.3
TRE 015 4. 80 0.015 .91 S.7g 27.44 1782 0. (6 ig.3 2.1
WELL =002; =0.04; 1.25"=0.06; 2"=0.16; =147, 1 =588
1/8"=0 3/16" = 0.001 =0.006 1/2" = 0.01 5/8"=0016
PURGING EQUIPMENT CODES: B BP = Bladder Pump; ESP = Electric Submersible PP = Peristaltic O = Other
SAMPLING DATA
SAMPLED BY (PRINT)/ AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING
By Zinceacf /[ Geasuntec A, 92 [ INTIATEDAT: /1 23 ENDEDAT: 1.3
PUMP OR TUBING ™~ TUBING ¢/ 4 FIELD-FILTERED: Y FILTERSIZE: ___ pm
DEPTH IN WELL (feet): 21 MATERIAL CODE: PE, S Filtration Equioment Tvpe:
FIELD DECONTAMINATION: PUMP A TUBING Y laced) DUPLICATE: Y
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
DU commers Mt Vol PRy FIAE U WETIOD | TGODE (mLper vt
EKmW -03 ] fE e noru— - - Gera Trac APpP 100
Ve 2 c6 4o~ o — - NEAS ape <¢00
" 3 c6 Yo~ He( — — VOCs are etod
u 2 c6 He He — - ToC app <too
' 3 cG Yoa L ne AR — - OHGs aee <to O
"W ' (4= 2506 ~L HNO 3 —_— = ~pmls ApfP <l00
REMARKS: I PE 1€0 Al nona —_ — AnioNS, bepa Ane <o
“ ' ee 1oL i - —_ jodida Avce P
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)

do not constitute all of the information by
2

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 0.Go
GROUNDWATER SAMPLING LOG

SITE _ SITE

NAME: MAS  Toex LOCATION:  Tacksonavilly, FL

WELLNO:  Semw -0y SAMPLEID: £ uow - 0Y DATE: (0/0(/ 20/
PURGING DATA

WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): 2 DIAMETER (inches): g DEPTH: 19 feetto 23 feet TO WATER (feet): q4.31 OR BAILER: r

WELL VOLUME PURGE 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TOWATER) X WELL CAPACITY
(only fill out if applicable)
= feet — feet) X aallons/foot aallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

= (O gallons+( 0 00206 gallonsifootX 2S feet)+ o . 1232 gallons = @ -29 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): 21 DEPTH IN WELL (feet): zl INITIATEDAT: 12 40  ENDEDAT: (3°97 PURGED (galions): 2 -°P
CUMUL. DEPTH H COND Dgf%gED
TIME \P/S;Léhélg gS;LCJ;,\EAg PéJETGEE W;ITOER (sta?'ldard T(I%l\éP (circle units) (circle units) TURBIDITY COLQR ORP
. ) pumhos/cm (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) units) of u % satura%on
12-50 0.so 2.%0 0.0¢ 7.2 472 2%.13 797 0.33% 29 .1 15t bran 1052
12:53 0.2¢ 0.7¢% 9.0% 7.5% 4.6% 2% dt. 1%0l| 0.2% 21. § Aear 79. ¢
12:56 0.25 /.00 0- 0% 7.9 4.72  2%.31 208% 2.19 /2.3 " 73.3
12:59 o0.25 1.2 0. 0% %.01 194 z29.4  22S5% 0.8 t1. % « 560,
13:02  0.25% l.so n.0% 8.35 Yo% 28,43 220 ° (6 15.7 42.7
1305 0 29 1.7s 0.0% .55 4.8 289 'S 0.18 17.9 - 4.7

WELL CAPACITY (Gallons Per Foot): 0.75”=0.02; 17=0.04; 1.26"=0.06; 2”=0.16; 3"=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 BP = Bladder Pump; ESP = Electric Submersible PP = Peristaltic 0O = Other
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING SAMPLING
Bur UnckarE / Geosyame A2 9L INITIATED AT: /3:/0  ENDEDAT: 13:20
PUMP OR TUBING / TUBIN v FIELD-FILTERED: Y FILTER SIZE: pm
DEPTH IN WELL (feet): z\ MATERIAL CO e, S Filtration Equipment Tvpe
FIELD DECONTAMINATION: PUMP Y TUBING Y ed) DUPLICATE Y
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
SPLE s "TERAL yoiuvg  PRESERVATVE o rorauvol o FNaL ANMEBRZTDIOR EQUERENT ol oer minute
CEmw -0y 1 e ic AT~ — Gear Teae Ave zlo0
b 2 ce Yo A Ao~ -— - GEAC vt m
" 3 cg Yo wt Hed - - NoCg "
1 2 cc Yo wt wed - - ToC
3 cG 1o A A - - PHOS
Pe 250 Al WO, - - mepals
REMARKS ve 160 ml A : aavong, broajde
" ! ec 50~ non - todide ! '
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)

: 1. The above do not constitute all of the
2

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 0. 6o
GROUNDWATER SAMPLING LOG

SITE SITE

NAME: NAS Tayx LOCATION: Tetcoantte  FL

WELL NO: EaW - 0 & SAMPLE ID: Einw - 08 DATE: . /0l /ouru
PURGING DATA

WELL TUBING ' WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (inches): DIAMETER (inches): /4  DEPTH: 1§ feetto 24 feet TOWATER (feety 4 .(4 ORBAILER: PP

WELL VOLUME PURGE 1 WELL VOLUME = (TOTAL WELL DEPTH ~ >IAIILCUEFIH IUWAIEK) X WELL CAPACITY

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

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

= gallons + ( ¢ .002 & gallons/foot X 25 feet)+ p. 122 gallons = 6 .2o0gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): 21. S DEPTHIN WELL (feet): 2.5 INITIATED AT: 1340 ENDEDAT: 3 *$5  PURGED (gallons): |-©©
CUMUL DEPTH H cono.  DEReER”
TIME VOLUME VOLUME PURGE TO (sta‘; darg  TEMP (circle units) (crcle unitsy  TURBIDITY  COLOR ORP
PUFlilGED PURGED RATE WATER units) (°c) pmhos/cm L” or (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or % saturation
13: 48 0.0 o0.¢0 0-06  dq.a( 5.23 2723 9783 o 71 lo. o cleor 59.2
i3:51 0.2¢% 0.75 0.08 4.9 S-z21 27.1% %071 .50 1.3 e il
13154 0.25 1.90 0 05 f.co S.1a 27.(0 %lo 0.206 9.14 ' ¢3.¢
WELL 0. =002 17=0.04; 1.25"=0.06; =1.02; =147, 1 =588
CAPACITY 1/8" = 0.0006 - 318" = 0. 12"=0010  5/8"=0.016
PURGING EQUIPMENT CODES B BP = Bladder ESP = Electric Submersible PP = Peristaltic O = Other (S
SAMPLING DATA
SAMPLED BY (PRINT}/ AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING . SAMPLING
B Zinckarf / Geoew ntec A gz M INITIATEDAT: /4:00  ENDEDAT: 14 0@
PUMP OR TUBING™ I TUBING v FIELD-FILTERED: Y FILTER SIZE: pm
DEPTH IN WELL (feet): 2l S MATERIAL CODE: PE, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y 1% TUBING Y ed) 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 ~ CoDE ~ VOLUME USED ADDED IN FIELD (mL)  pH METHOD CODE (mL per minute)
B —0% t e e A - Gear Trec app ey
A 2 CG Joad_ Nora - - JFAs [
© i 13 250~L HNO 3 — — mate(s *
' } eE IS0 nona — - ancon § w
“ / 43 (Sol Ao - - ioolide
" 3 cCG 40 oL oAl —_ - OHG s *
REMARKS:
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)
above do not constitute all of the i 62-160, F.A.C.
2,
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 oree
SITE SITE
NAME: NAS Jayx LOCATION: Tacksonviile, FL
WELL NO: EKMW - 07 SAMPLE ID: Ermw - 071 DATE:  (u/02/ 2eiy
PURGING DATA
WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): Z DIAMETER (inches): /M DEPTH: 19 feetto 23 feet TOWATER (feet) .0 6 OR BAILER:
WELL VOLUME WATER) X WELL CAPACITY
(only fill out if applicable)
E PURGE: 1 EQUIPMENT VOL. = + + CELL VOLUME
(only fill out if applicable)
+ 0 00206 X feet)+ o0.132 gallons = 0 .20 gallons
INITIAL PUMP OR TUBING 21 FINAL PUMP OR TUBING PURGING PURGING . TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): 21 INITIATED AT: ©64:30 ENDEDAT: 0%:4{  PURGED (gallons): (- 2©
CUMUL. DEPTH COND  OCYGEN.
TIME VOLUME VOLUME PURGE TO (sta%dard TEMP (circle units) (circle units) TURBIDITY COLOR ORP
PUFliGED PURGED RATE WATER units) (°c) pmhos/cm “or (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or % saturation
09:34 0.50 0.50 0.125 6.9t s.a3 27.04 It.r9 0.70 4.7 ceor 3.2
na: 29 0.25 0. 1< 0.0% 7.18 S.12  21.59  |qoy 0.54 13.7 " 35.3
0a:40 0.25 /.90 0.0% 2.1% Sz 27.496 1uLiS 0.48 1z.s " 34.2
WELL CAPACITY (Gallons Per Foot): 0.75”=0.02; 1"=0.04; 1.25”"=0.06; 2”=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 ESP = Electric Submersible PP = Peristaltic Pump; O = Other
SAMPLING DATA
SAMPLED BY (PRINT)/ AFFILIATION: SAM TURE(S): SAMPLING . SAMPLING
Byw Zinckaelf [ Geogyntec INTIATEDAT: O7°4S  ENDEDAT: §9:57
PUMP OR TUBING TUBING ¢ &« & FIELD-FILTERED: Y FILTER SIZE: nm
DEPTH IN WELL (feet): 2\ MATERIAL CODE: PE, S Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y TUBING Y laced) 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 ~ CcoDE ~ VYOLUME USED ADDED IN FIELD (mL)  oH METHOD CODE (mL per minute)
€KMW -0 1 fe e Aont - - Gene Trac Aep </l00
' 2 ce Yo mL nons - - VFAs " "
! 3 cG Yoal Het — - vocs " "
2 ¢c YomL Hel - - Toc “
! 3 cG Yo mi Aona — - DHGs
(= 250 ~L HNO3 - - natals
RENMARKS ' fE [Ey- N Non - = 2niens, broamde !
“ ' ee (somL P - - todvoha '
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropyiene; 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)

: 1. The above do not constitute all r 62-160, F.A.C.
2

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 LOCATION: Tackesonville | EL
WELL NO: ELmw - 0% SAMPLE ID: ElIAW - 08 DATE: 10/02 2014
PURGING DATA
WELL TUBING ) WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): /“{ DEPTH: 14 feetto 23 feet TOWATER(feety 772  ORBAILER: er
1 WELL VOLUME = (TOTAL -
(only fill out if applicable)
feet —
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X  TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable)

= ¢ gallons+( ©:20L gallons/foot X 2s feet)+ 0.3 2. gallons = ©- 20 gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): 21 DEPTH IN WELL (feet): 21 INITIATEDAT: /Z:(®» ENDEDAT: 14:4S PURGED (gallons): 4-2®
CUMUL. DEPTH COND.  PC.VGEN
TIME VOLUME VOLUME PURGE TO (staFr)wdard TEMP (circle units) (circle units) TURBIDITY COLOR ORP
PUlﬁGED PURGED RATE WATER (2T ©c) pmhos/cm o (NTUs) (describe) (mv)
(gallons) (gallons) (gpm) (feet) or % saturation
I4:40  4.00 400 9. 03 u-de F-ed 2794 ;9496 @ 0.47 30.3 cleov (2.3
id gz 0.i0 Y.1o0 a 03 .qe  S.e7 27.98 2747 0.50 2.4 " (0.9
14:4y ) 4y.2o0 0.02%2 lb.dl S-6® 2%.02 2723 o 37 18. s " u.6
WELL CAPACITY (Gallons Per Foot): 0.75"=002; 1”=0.04; 1.25"=006;, 2"=0.16; 3”=0.37; "=0.65 < 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"=0016

PURGING EQUIPMENT CODES: B = Bailer;

SAMPLED BY (PRINT) / AFFILIATION:

BP = Bladder Pump; ESP = Electric Submersible Pump;

SAMPLING DATA
SAMPLER(S) SIGNATURE(S):

PP = Peristaltic Pump; O = Other (Specify)

SAMPLING . SAMPLING
Bner,  Zincleonk | Gevennbre 4 Uz A INmaTED AT: 14249 EnpEDAT: 160§
PUMP OR TUBING™ TUBING/ 7 /. FIELD-FILTERED: Y FILTER SIZE: pm
DEPTH IN WELL (feet): z( MATERIAL CODE: ?E, S Filtration Eauipment Tvoe:
FIELD DECONTAMINATION: PUMP Y TUBING Y ed) DUPLICATE: Y
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
DU conters GO vowwe  PRESTNTVE RNy T NEmoD  TGSDE (et )
Cemw 08 ! ec iL P - Genr Troc aep < (00
" z cG Yo ur. Ronr - - \NFAg ‘
" 3 ¢6 40 L He — - voCs N
! 2 G Yol Het — - Toc “
" 3 o8 Ho ona - - OHGs
1 fE 250~ HNO 3 - - matrals
RENMARKS: | fc (g0 mA- Aarie - - aniomg, bromdde =
" fe IS0 Al Aons - - fodida t »
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES:

. The above do not constitute all
2

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

B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;

SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
r 62-160, F.A.C.

6o

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 6.

GROUNDWATER SAMPLING LOG

SITE SITE .
NAME: NAS  Taw LOCATION: TJacksonville, FC
WELL NO: Ekmw - 08§ SAMPLE ID: Eurmw - 09 DATE: tofo2 fy q
PURGING DATA
WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): /4  DEPTH:|q.< feetto 24.S feet TOWATER (feety 4. 77 OR BAILER: P
1 WELL - STATIC WELL
(only fill out if applicable)
lons/foot
EQUIPMENT VOL. = + BING CAPACITY }+ FLOW CELL
(only fill out if applicable)
= 0 gallons + ( o . o214, gallons/foot X 2s feet)+ 0. 13 2 = o.2z2ogallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING I3: 5o  pPURGING i ] TOTAL VOLUME
DEPTH IN WELL (feet): 22 DEPTH IN WELL (feet): z2 INITIATED AT: 1%, gnpEDAT: !1°0 PURGED s
CUMUL. DEPTH H COND. D'g)f%l‘z’ﬁ')
TIME VOLUME VOLUME PURGE TO ( ta?\dard TEMP (circle units) (circle units) TURBIDITY COLOR ORP
PUIﬁGED PURGED RATE WATER sunits) °c) pmhos/cm “or (NTUs) (describe) (mv)
(galions) (gallons) (gpm) (feet) or % saturation
13254 0.<0 0 S0 0.125 8.89 .09 28.37 7280 0.29 13.2 clear 9.3
12287 9.28 015 0.08 1.9 £.03 2%.51 667 0.14 1a.7 ‘ a9 .
{:00 o0,2¢ /.00 0.08 /.30 . ol 28.60 6932 .1k I<.6 ¢ 9.6
i4:03 0.2% .29 0. 08 /0. 33 <.00 2%.03 7029 0. <. 3 e 100 .
WELL Per Foot): 0.75” = =0.06;, 2"=0. =0.65; 5"=1.02;
CAPACITY 3/16" = 0.001 3/8" = 5/8" =0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder ESP = Electric Submersible PP = Peristaltic O = Other
SAMPLING DATA
BY SAMPLING ] SAMPLING
% [ Geo tec INITIATEDAT: [470%  ENDEDAT: 14:20
PUMP OR G 2T TUBING €, S FIELD-FILTERED: Y FILTER SIZE: pm
DEPTH IN WELL MATERIAL CODE: =Y Filtration
FIELD DECONTAMINATION: PUMP Y TUBING Y placed) DUPLICATE: Y
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING SAMPLE PUMP
ANALYSIS AND/OR EQUIPMENT FLOW RATE
# MATERIAL VOLUME PRESERVATIVE TOTAL FINAL METHOD CODE (mL per minute)
RS USED
ckmw -9 ) fe e nona — - Genr Trac Aee ¢loo
2 €6 ’-[0 A AoNA ~— —_— NFA s "
' 3 cG Yol Vi — DHGs !
] oe 250~L HAO 3 — etals, K !
] /e |S0 At~ hona - - aaions )
! 4 [soal naont — — iedide [
REMARKS: e Soo mie o TOS !
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; & =Silicone; T=Teflon; O = Other (Specify)

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

B = Bailer; BP = Bladder Pump;
SM = Straw Method (Tubing Gravity Drain);

F.A.C

SAMPLING EQUIPMENT CODES:  APP = After Peristaltic Pump;

RFPP = Reverse Flow Peristaltic Pump;
above do not information required by

2

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 °ee
SITE _ SITE - .
NAME: NAS  Jox LOCATION: Jackcoavilte, FL
WELL NO: EULMW -1} SAMPLE ID: Clmw - (| DATE:  tolo2( 20y
PURGING DATA
WELL TUBING . WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): & DIAMETER (inches). 7 DEPTH: |9 feetto 23 feet TOWATER (festy 4.14 OR BAILER: PP
PURGE: 1WELL TOWATER) X WELL
(only fill out if applicable)
1 EQUIPMENT VOL. = PUMP + TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= 0D + 2 1L gallons/foot X 2< feet)+ 2.13 T =0
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING o PURGING — TOTAL VOLUME
DEPTH IN WELL (feet): zl DEPTH IN WELL (feet): 1 INITIATED AT: 1S | ENDED AT: 1§73 PURGED (gallons): "5 @
CUMUL. DEPTH H conp.  PEREN
TIME VOLUME VOLUME PURGE TO Sta‘; darg  TEMP (circle units) (circle units) TURBIDITY COLOR ORP
PUFIQIGED PURGED RATE wATER  { units) (°c) umhos/cm or (NTUs) (describe) (mV)
(gallons) (gallons) (gpm) (feet) or % saturation
i$:23 o0.5%50 0.€0 0.07 7.5SS jo.oo  28.35 33732 0-22 9.7 Ater™ 7.2
I$:25 0.2% 0.75 0.125  8.78 /fo.Hl 28.45 38¢ 0. 1% n.g .6
1£:27  0.2¢ /.00 o 1z 4,99 /o.S$2 28.47 Y1y 0.6 7.2 i -1 4
IS:29 0.25S .25 0.128  Iv.7% lv.§9 28.52 Y1q o .z 17.4 -s.0
15:31 0.2% l.so 0.125 il.70 10.60 28.5% 12( 2.1 9.4 ¢ -9q.2
Per 0.75" = 0.02; 16, 3 =0.37; 4"=065 5"=1.02 6
DIA. CAPACITY 14" =0 5/16" =
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder ESP = Electric Submersible Pump; PP = Peristaltic O = Other
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLING ) SAMPLING
By 2in ke [ Geasynbec B Nz 4 INTIATEDAT: '€7 35 ENDEDAT: IS :y§
PUMP OR TUBING 2 TUBI 4 PE, FIELD-FILTERED: Y FILTER SIZE: um
DEPTH IN WELL (feet): MATERIAL CODE: i Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y TUBING Y 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 ~ CONTAINERS ~ copE ~ VOLUME USED ADDED IN FIELD (mL) ~ oH METHOD CODE (ml per minute)
Ecmn -\ (4 e e - Gear Troc aop <leo
- 2 ce Yot At —_— - N F As -
3 ce Yot Hel _ - VOC< - "
z cG Yot L - - ToC o
3 C6 90 gL — - DHG s
" I fe 250l HNO 5 — - mabels
REMARKS: ) ve {50 ~L P - - *nions, bepriola
" ) PE {so~L Ao - iodida
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)

: 1. The above do not Hids nfarmat required by Chapter 62-160, F.A.C.
2

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



NAS Tow

Water Quality Instrument Calibration Form

Geosyntec Consultants

Project# —TEoO48Z

Meter - Model/Serial #:

Project/Site:
Water
Dissolved
ICV CCV
ICV
ICV CCV
ICV CCV
pecific
ICV CCV
ICV
ICV Ccv
ICV CCV
ICV CCV
ICV CCV
ICV CCV
ICV CCV
ICV
ICV
ICV CCV
ICV CCV
ICV CCV
ICV
ICV CCV
ICV CCvVv

DEP SOP
FT 1500

DEP SOP
FT 1200

DEP SOP
FT 1100

SOP N/A

. Temp
Date Time °C)
) Standard
Date Time (mSfcm)
- Standard
Date Time (SU)
08:32
Date Time Std. =..<o @
Temp °C
Disolved

1. See Table FS 2200-2 on the back of this form

CAL - Initial Calibration

ICV - Initial Calibration Verification

CCV - Continuing Calibration Verification

Allow adequate time for the dissolved oxygen sensor to equilibrate during air calibration

Calibrate specific conductance using at least two standards that bracket the range of expected sample readings (uniess readings < 0 1 mS/cm then one standard of 0 1 mS/cm is acceptable)

Saturation
(mg/L)'

Standard
Lot#

Standard
Lot #

Standard
Lot #

Comments:

Field Personnel:

Reading
(mg/L)

Standard
Exp. Date

Standard
Exp. Date

Standard
Exp. Date

Turbidimeter - Model/Serial #

Reading
(%)

/00 O
1 o

Reading
{mS/cm)

/-000D
0.97

Reading
(Su)

4_or)
6.ac<
Y.

Reading
{mV)

2z2t-0
z230.2

Pass
or Fail

m™

0.1-10 NTU
Std /2 NTU
ccv

Icv
ICY CCV
ICV CCV
11-40 NTU
Std NTU
ICV CccVv
ICV CCV
ICV CCcV
ICV CcVv
ICV Cccv
ICV CCV
41-100 NTU
Std NTU
ICV CcV
ICV CcVv
ICV CCV
ICV CCV
ICv CccVv
ICV Cccv
>100 NTU
Std NTU
ICv CccVv
ICV CCV
ICV CCV
ICV CcV

Calibrate pH using at least two standards (typ. pH 4 and 7) that bracket the range of expected sample readings; always start with pH 7; add a third calibration point if needed (i.e. pH > 7
If parameter fails to calibrate within SOP acceptance criteria then append sample results with a "J" qualifier

WQ Cal Form (Version 1)

Reading Pass

Date (NTU)  Fail
—H

® F

P F

P F

Reading Pass

Date (NTU)  Fail
P F

P F

P F

P F

P F

P F

Reading Pass

Date (NTU)  Fail
P F

P F

P F

P F

P F

P F

Date Reading Pass
(NTU)  Fail

P F

P F

P F

P F

Geosyntec®

consultants

6/23/2009



TRINITY

ANALYS1S & DEVELOPMENT CORP.
Environmental & Engineering Services
www.trinityadc.com

Modified FDEP Form FD 9000-24

GROUNDWATER SAMPLING LOG

OSYSTEMON DOSYSTEMOFF 0O NOT APPLICABLE (NO SYSTEM)

DIAMETER (inches): 4

DIAMETER (inches):

2

DEPTH:/&’ feet to}? feet

TO WATER (feet): 4/, 75

SITE SITE LOCATION:, 7/ o DATE:
NAME: I%f / / 8/4 /0_2 }/043 J4ax 3//5 // JA ﬁ("“)
WELL NO: SAMPLE ID: FREE PRODUCT: Y N FIELD DUPLICATE: Y (I
E K/m:} O 1 K &) -0) DEPTH TO PRODUCT (ft BTOC): DUPLICATE ID: (/
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPEmy,

OR BAILER: )

WELL VOLUME PURGE:

1 WELL VOLUME =

(TOTAL WELL DEPTH — STATIC DEPTH TOWATER) 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 filt out if applicable)
= gallons + ( gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: 03] > ENDED ATDQ O PURGED(gaIIons):’/; 4(5
Cum. Depth Spec. Dissolved - .
e | Y v | S| | g | A S| S| | oo | cmow | o
(gallons) | (gallons) (gom) (ft BTOC) (mS/em) (mg/L) pi by
2510.55 (0,55 @055 | 5. 19 | 5.4 @535 [1h2i | 047 <48, 0 |Chec ) Mem
00510, 58S | )/0_|p.ess |5.91 | 542 1257 | 6.98 | 0./l ~B5.C| * i ”
08551055 |ji0 € 0058 4.08 |S.94.25.9 | 407 | £.09 | Y50 |~95.8 | * v |65
1905 ©,55 |2.20 |(0.055|0:20 15,5330 | 22) | 0,09 | 3.9 0.6, | ~ v /.27
091510.55 12,75 10.055 6,77 |S.£812¢. 1| ¢. 4l |0.09 | 3,99 |-fo7.8 | * “ 1) %Z
(425\0.35 12,300,055 (4% |S.5 | R.0 | S453 | 0.28 | 3.22|-g/0 | * il W 2
6935|0.55 |3.850.0554+65 |§,52 2.3 57) 0.30|309|-443 | -  R.91
09400, 28 4/0 0050 |(;, ] 18.67120,28.99 | 0.24 | 245 -G8.5 | ' "\ L9Y
0945\0.25 | 9.3C|6.0x0 | 6.38 |55¢ |26\ | 545 (@38 | 2:9Y |~/ee.sf | ~ 1w
045010.25 | 4.0 0.650 | 434|558 2¢. 1] £,34 | 0.25|R.6G |-)03,4 | - - 100
WELL CAPACITY (gal/ft): 0.75”=0.02; 17=0.04; 1.257=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
SAMPLED BY(PRINT)IAFFIL ATION: SAMPLER(S) SIGNATURE(S): SAMPLE TIME:
Tony Sthaniker (Foimidy ABe) *7?02\, . 0950
PUMP OR TUBING TUBING” FIELD-FILTERED: Y FILTER SIZE: um
DEPTH IN WELL (feet): ﬂ?} MATERIAL CODEF?}K Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y @ TUBING Y @replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION AALYSS SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
EQUIPMENT FLOW RATE
contamers | oot | voLume | PRESERVATIVE R CODE (mperminute) | Model: /4 ‘ v L Ago 27 1(
2 £G |(Yom Hel VoL A7? 20 TURBIDIMETER
2 1Ac [y pa ToC / | vosei ke o e | SN £224-0 41¢
2 ce |9em| Wee | mEE \ OTHER
2 Ce | dom]  Hone v F4 /
) FE  |sceml| Alone 03/s0. [l \ /
PE 250 mL ﬁ”’o‘g '(C',Mﬂ (21%4‘ ¢l
REMiRKS: , , / 7 /’
Futta pory dpbrac =24
MATERIAL CODES: AG = Amber élass; CG = Clear Glass; PE = Polyethylene; PP;‘ Polypropylene; S = Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES:

APP = After Peristaltic Pump; B = Baile BP = Blgdder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; M = Straw Method (Tubing Gravity Drain); O = Other (Specify)

1. The above do not constitute all of the information required by Chay{er 62-160, F.AIC.
2. STABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUJIVE READINGS (SEK _FS 2212, SECTION 3)

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

ol Ve som e K
Fe Boome Teod bﬁfﬁ'})é@””b
PE L Meero ki ]

NOTES:

O other comment:

Tripbik_TE-I

0 Ambient blk

2012‘41102

!
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TIRINITY Modified FDEP Form FD 9000-24

ANALYSIS & DEVELOPMENT CORP.
Environmental & Engineering Services
wRw. ntyade com

GROUNDWATER SAMPLING LOG

C SYSTEM ON Z SYSTEM OFF = NOT APPLICABLE (NO SYSTEM)

SITE NAME: Jv // (B/D)ﬁ 03 ’sms LOCATlONﬂ/ﬂé QT]dX DATE: §v/!~/&

WELL NO: SAMPLE ID: FREEPRODUCT: Y N FIELD DUPLICATE: Y R
E Kn S - O~ ‘ g)( M~ OZ, DEPTH TO PRODUCT (ft BTOC): DUPLICATE ID: &
PURGING DATA
WELL TUBING ;/ WELL SCREEN INTERVAL STATICDEPTH ¢ 4 {, | PURGE PUMP TYPE ?O
DIAMETER (inches): l DIAMETER (inches): L{ DEPTH: feet to feet TO WATER (feet):™ ¢ OR BAILER: 14

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 + ( gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING | PURGING PURGING TOTAL VOLUME f
DEPTH IN WELL (feet): %7 | | DEPTH IN WELL (feet): g INITIATED AT: / ! /0 ENDED AT / 4/5 PURGED (gallons):
Cum. Depth .
Time | Volume | Volume | Purge fo oH Temp. Spec. | Dissolved | saiinity ORP Color/ Odor Turbidity
Purged | Purged Rate Water (SU) ©c) (msiem) (’r;V?L) (%o) mv) (describe) (NTUs)
(gallons) (gallons) (gpm) (ft BTOC) ¢

/
1520|0,5510:55 10,655 |61 | S48 28,612,917 [0:20 [L.LH | fo.7 |Chor[£bse
15300.40 10.95 |0.04 (.42 570 [26:9] 246 |9 16 1,63y | « "~ l/p 44
15401t .46 | )35 lgsod |9,13 [S46 (.61 2.44 |0 Jd )42 -2, n ~ 5,83
/5”5:: .Y 11,750,091 72,2215.85 gzg. 2.92 1 @.)2 | ).5S] | /L, 5] ~ v 18,2

pol

[/
i

{

W0 |0.yp |2, /50,04 |2 30 5,6'7 412,92 (o, /) |15 |-22,9 | v ~ | 8.9
fe/o8.Ho 8.5510.04 | 7.25 |G,89|2.3| 2.9) | Ofo [ /30 |-30:4 | w 8L
L20l0.40 12,95 0.0Y | 7,42|5,90 | L. 2| P90 | &r10 |).S9(-22,8] ™ 4, (6
/(3¢ 10,40 13,350,044 |74 |S5,931.20.2 2,90 |0, )0 156 -85, L] ~ e 1,87
JlH 646 |3:-7516.0Y]7.9215.932L.212.90 [0r16 | S0 |32, « « |3B,5)

WELL CAPACITY (galft): 0.756”=0.02; 1”=0.04; 1.256”=0.06; 2"=0.16; 3”=0.37, 4”=065 57=102, 6"=147;, 12"=588
TUBING INSIDE DIA. CAPACITY (galfft): 1/8" =0.0006;  3/16" =0.0014;,  1/4" =0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" =0.010; §/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 (RRINT) / AFFILIATI SﬁER(SM - SAMPLE TIME:
Tor, Lthmckes Mm%n/ / /L45

PUMP’OR TUBING g ) TUBING FIELD-FILTERED: Y N FILTER SIZE: pm
DEPTH IN WELL (feet): MATERIAL CODE: Filtration Equipment Type:

FIELD DECONTAMINATION:  PUMP Y é TUBING Y . meplaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPUING SAMPLE PUMP H20 QUALITY PARAMETER
% MATERIAL PRESERVATIVE AX‘@EYOSQS EQUIPMENT FLOW RATE o
DE L per mi _ ~ ,
CONTAINERS | cope | VOLUME USED METHOD co (ml perminute) | odel: &gy ’ SNE ) AHAoL 1 ]
3 [l A Wl Hel s 4-??? Z ot TURBIDIMETER
7 ¥

Modelt\wa #b l SWZQ/" o/ C
K - OTHER

2 |Ae |$owd pew | Toe
s Ce (ot | FHL | Mz
2L | Ce |4 my /%M | VAt

{ e 560 ML )\(an L2 W'{ )50;./6’ /
' PE Dond WMo, \pelihpmsls
REMAFKS: ﬁ{ ;?KofnL f/’l)(‘?l K_
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)

U]

7 well needs repair, T needs well tag  locking cap: ~ other comment:
“DIWaterlot# I MS/MSD 7 Equip blk = Ambient blk ZTrip blk 7§~

[ B Zone Jore Lomie
' PE swopL M Zodide
20191102 P(k {-L //&m/ M/WL[%
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Modified FDEP Form FD 9000-24

TRINITY

ANALYSIS & DEVELOPMENT CORP.
Environmental & Enginearing Services

wvw. Urinityade cam
- SYSTEMON T SYSTEM OFF = NOT APPLICABLE (NO SYSTEM)

SITE NAME: ’ SITE LOCATION: DATE:
WELL NO: SAMPLE ID: FREE PRODUCT: Y N FIELD DUPLICATE: Y N

E%ﬂd,l) - Q2 /;:/{JZLJ/—O "% DEPTH TO PRODUCT (1t BTOC): DUPLICATE ID:

PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches): DEPTH: feet to feet TO WATER (feet): 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 gallonsffoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= gallons + ( gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: ENDED AT: PURGED (gallons):
Cum. Depth .

Tme | Volume | volume | Purge to pH Temp. ggﬁ; DC')SS""’E" Salinity ORP Color/ Odor Turbidity

Purged | Purged Rate Water SY) c) (srem) (;VE}S" (%) (mv) (describe) (NTUs)

(gallons) | (gallons) (gpm) (R BTOC) 9

L5 6.40 (4,05 |e,090 |“VH 15.931L.2 1 290 |6:/0 ([ G0 [-34.7 |+ L V14

WELL CAPACITY (galfft): 0.75” =0.02; 1" =0.04; 1.25” = 0.06; 2” =0.16; 37=0.37, 4”=0.565 57 =1.02; 6” =1.47; 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 Pugpf/o = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLE TIME:
PUMP OR TUBING TUBING FIELD-FILTERED” Y N FILTER SIZE: um
DEPTH IN WELL (feet): MATERIAL CODE: Filtration Equipfent Type:
FIELD DECONTAMINATION: PUMP Y N TUBING \ N (replacedy FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING l SAMPLE PUVP H20 QUALITY PARAMETER
ANALYSIS EQUIPMENT FLOW RATE
¥ WATERAL | o Uve | PRESERVATIVE AND/OR co (mLoerminue) | Model | SN
CONTAINERS CODE USED V‘ME%HQD N }) i :
/)[.,l O {: 7 TURBIDIMETER
i A 7 Model: | sne
/ OTHER
v
/) 4 /
FaNl 24
— v/ /
REMARKS: / /
MATERIAL CODES: AG = Amber 61‘555; /6G = 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;
REPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)
1. The above do not constityte 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 ¥TU; optionally + 5 NTU or + 10% (whichever is greater)

NOTES:

~ well needs repair,
Z DI Water Lot #

C needs well tag
ZMS/MSD

T locking cap:
. Ambient blk

7 other comment:

2 Equip blk Z Trip bik
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i% £ /691(22 m—
Modified .

DEP Form FD 8000-24

TRINITYS

ANALYSIS & DEVELOPMENT CORP.

Environmental & Englneering Services
wynv trinityade.com

GROUNDWATER SAMPLING LOG

C SYSTEM ON O SYSTEMOFE & NOT APPLICABLE (NO SYSTEM)

fll;;\rl‘le S _}2 // B}A‘FSA{Q%D SITE LOCAT! ONx{ﬁ,Egpgﬁ%%( i DATE:IB*_/sw./i
ﬁ MM ~£'% f \me oS DEPTH TC PRODUCT (ft BTOC): EL%[EL?;ET%%:ICATE'CI/ NEKM U”C’\)ﬂ"/
PURGING DATA

WELL — | TUBING 47 | WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): .| DIAMETER (inches: /i; DEPTH: f§ festto Z'% fest | TOWATER (ieety &/, 74 | ORBAILER: ? il
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) x WELL CAPACTTY
(only fill gut if applicable)

= { feet — fest) x gallonsifoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP YOLUME + {TUBING CAPACITY X TUBING LENGTH} + FLOW CELL VOLUME
(only fill out if applicable)

= gallens + { gallons/foot x feet)+ gallons = gallons
INITIAL PUMP OR TUBING | FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (fest) %7 { | DEPTHINWELL (feety 22 ) INITIATED AT: /280 ENDED AT: /4 2% | PURGED (gallons): i (;'7
Cum. Depth ’
Time | Volume | voume | Purge ta pH | -Temp. gpeg. Dgf"“;f]d Salinity ORP Colar/ Odor Turbidity
Purged | Purged Rate Water (U °c) (mg;‘m;) (m\;%_) {%o) (mv) {describe) {NTUs)

{gallons} {gallons) (gpm) (it BTOC)

1300 0,006, 40l .06| ZIZ | S 17\R5.2] 3,90 | .72 | /. 21 | 7o/l | Cdear Jadnd
1210, 85 | {14 |@08¢ (2 RG\T 1S\ 25.6| 3. 1) (040 | AL /02,8 * i

1320] 0, S5 i'w 0055 981 |3.49|288| B I |ser | Led | Gl | ~ 2/

3% [0.45 12,14 [p.045 | ©.90 (526 Q3| 2.72| 009 |/ LB 5.9 | ~ -~ |7/

1390 8.45 | 2, 40 |£,048 E.90 | S.Y1|2¢.6 | 3.2/ | 807 /&7 | 350 & ~ 5,98

1350 @,45 Z.05 0,048 9,20 | 545|864 | 2,)2 | 8.08| /L] J9.L | - ~ 547

15556,89 3,38\|0.045 6.3 |S. 50| 2¢.~| B0 | @08 |/.p2]| 159471 < v |4 JS

Jev| 9, @ F 3,497 | 8,045 4.10 |5.5320.5| 3,08 |@ 0G| s 08T | R ENE-
i’ P

190210, 22 %, 08 \9.049 9,47 |8.8C AL | 2.0 |6.09 /.54 |-07 | « 320
JY0 0,22/ 2.8t |6.04s|G Y3 €80 120.2 ] 30} |0.04 |1.50 [-2.4 | - = 2,21
)NHO\0.224, /3 0,098 6G.UY 5,52 |2L.5| 3.00 |0.09 /55 |- 2Z |« ERY4

WELL CAPACITY (gal/ft). 0.75°=10.02, 17=004 1.25"=006 2"=016; 3"=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; 38" = 0.006; 12" =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) SIGNATURELS): SAMPLE TIME:
e i
[eny ﬂmﬂk&r /T?;m:!qi MM 128
PUMP UR TUBING TUBING & 3~ | FIELD-FILTERED: Y (> FILTER SIZE: pm
DEPTH IN WELL (foet): 2( MATERIAL CODE: £ | Filtration Equipment Type:
FIELD DECONTAMINATION:  PUMP Y wps TUBING Y €Rtfeplaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION LTS SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
FQUIPMENT FLOW RATE
7 VATERIAL PRESERVATIVE ANDIOR ; - _
ConTamers | cope | VOLUME USED METHOD CODE fmlper minuts) | Mocel: l/&ﬁ | sk 7L A F o200 {
Z EfL Hme ML Vot 44 Lo TURBIDIMETER
. s
2 A (e Hein| TR i 1 vty Mgt | g 22y -1/ €
A (e |Pome|  HWee | MEE \ ﬂ OTHER
2 LG | #M  HMore | VIF ) .
! VE |Zawee| HMore ﬁ’zzgﬂqﬁ/ / /
o |7
] PE 2ooph W02 R/t fe 7 ‘

REMARKS: , , P
7 PE 28m MM K
MATERIAL CODES: AG = Amber Glass; GG = Clear Glass; PE = Polysthylene; PP = Polypropylens; 8§ =S8llicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIFMENT CODES: APF = After Peristaltic Pump; B = Bailer; BP = Blagder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; 8M = Siraw Method (Tubing Gravity Drain); 0O = Other (Specify)

NQTES: 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; eptionaily + 5 NTU or + 10% (whichever is greater)

0 well needs repair. ~ needs well tag C locking cap: C other comment;

DI Water Lot # aMS 7/ MSD 01 Equip blk J Ambient blk ,Ef‘i'r‘\p blk 5 “’I
2o plen Bpode <

201 2? 1102
g £ ‘5?%{”{/ ﬂw %Abpim




| 70(;9;4 ol 2—
TRINITY Modified FDEP Form FD 9000-24

ANALYSIS & DEVELOPMENT CORP.

Envir tal & Engi ing Services
wwaLfnityade. com
GROUNDWATER SAMPLING LOG
~“ SYSTEMON Z SYSTEMOFF = NOT APPLICABLE (NO SYSTEM) el
SITE NAME: I SITE LOCATION: ) . MEL
: N 1
WELL NO: SAMPLE ID: FREE PROP T: / FIELD DUPLICATE: Y N
E‘H hut -O073 DEPTH TO PRrobucyéfoc) DUPLICATE ID:
K A T
PURGING DATA '~
WELL TUBING WELL SCREENINTERVA L(SﬂTIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches): DEPTH: feet to /f){e( TO WATER (feet): OR BAILER:

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - ST
(only fill out if applicable)

EPTH TOWATER) x WELL CAPACITY

= ( feet —
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLU
(only fill out if applicable)

feet) x gallons/foot = gallons
(TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

= allons + ( gallons/foot x feet) + gallons = galions
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING / PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: ENDED AT: PURGED (gallons):
Cum. Depth .
Time | Volume | volume | Purge o pH | Temp. Spec. | Bissolved | sanity ORP Colot/ Odor Turbidity
Purged | Purged Rate Water (su) ©c) (msj‘cn%) (mﬁ) (%o) (mv) (describe) (NTUs)
(gallons) (gallons) (gpm) (ft BTOC)

1920 0,224,358 p.ovs (.95 |5.58 24,6 | 2.99 |0.08 [ LSy |-4,8 | « - |3.5¢
Y2310, 224,520,045 8. 9, |5.58 2z¢.L]|2,9¢ | 6,08 | /,SZ | -45 | v 13,74

-~

7

WELL CAPACITY (galfft): 0.75” =0.02; 17=0.04, 1.25"=0.06; ”=0.16; 3”=037; 4”=065 57=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" = 0.808; 1/2"=0.010; 5/8"=0.016

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

SAMPLING DATA /
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S): / SAMPLE TIME
PUMP OR TUBING TUBING FIRCD-FILTERED: Y N FILTER SIZE: um
DEPTH IN WELL (feet): MATERIAL CODE: . iitration Equipment Type: .
hi
FIELD DECONTAMINATION:  PUMP Y N TUBING Y /N (replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION 'X‘JEE'YDSE'D /SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
% MATERIAL PRESERVATVES | | AN UIPMENT FLOW RATE
CONTAINERS CODE VOLUME USED vetH / CODE . (mL per minute) Model: | SN#:
\/ m TURBIDIMETER
v 7 Model: | sne
/ N / OTHER
/ d/ N
C __1f) /(// /

REMARKS: /

MATERIAL CODES: AG = Am();/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 ngf/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 reagihgs < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

= well needs repair
= DI Water Lot #

 needs well tag [ locking cap:  other comment:
ZMS/MSD 3 Equip blk = Ambient blk 2 Trip blk

2012_1102



TRINITY

ANALYSIS & DEVELOPMENT CORP.

Modified FDEP Form FD 9000-24

Environmental & Engineering Services
www,trinityade.com

GROUNDWATER SAMPLING LOG

O SYSTEM ON E’(STEM OFF O NOT APPLICABLE (NO SYSTEM)

SITE SITE LOCATION: DATE: ?t .
NAME: NAS RiSeWWe - ¢l DS Sromy TGS | Bt n's\“""
WELL NO: SAMPLE ID\ FREE PRODUCT: Y @ FIELD DUPLICATE: ¥
Claus - ol Llompa- 04 DEPTH TO PRODUCT (ft BTOC): DUPLICATE ID:
PURGING DATA
WELL TUBING @750+t | WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2. | DIAMETER (inches): DEPTH: ({ feetto 2% fest | TOWATER (feet): 4% OR BAILER: Oé\%vﬂamc a‘\m@
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) x WELL CAPACITY
(only fill out if applicable) O
= ( 24 feet — 4%7’ feet) x & Ale gallons/foot = &1 gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY  x  TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable) . .
4 = / gallons + ( / gallons/foot x /// feet) + gallons = / gallons
INITIAL PUMP OR TUBING | FINAL PUMP OR TUBING PURGING B PURGING TOTAL VOLUME
DEPTH IN WELL (feet): 2\' | DEPTH INWELL (fest): 72" INITIATED AT: {5 o~ ENDED AT: g PURGED (gallons): 4.eo
O cum. Depth Spec Dissolved
Time | Volume | Volume Purge to pH Temp. CF’ " A Salinity ORP Color/ Odor Turbidity
(Purged Purged Rate Water (SU) °c) Q’ng?m;) (’r%%_e)" {%ho) (mv) (describe) (NTUs)
i | ) | pfopls | 05100 A "
Felse 048 c"ifs e 195 3 |k de2. o Al o .4 241 MM,( JERE S P
\22e|(GB |04 .25 Lets 205 i |t b "o 2% o | 9% L’%ﬂ’i—lwc e {.¢t
EATM T ~ - § » > . ' o
@‘o S se | pls |2es 1Qio 546 |deB 183 (.94 ©.92 A2 Ok | e oder |510
2ish | e So 1.2 | 2en 4.8 [5.%0 |21 49 7.5 094 FYA Cudialue vt | & (s
wese] fleg 050 |27 | icc 133 |e.84 | 2d 1112 2. 0% .ot -{vq CLEM(\% ez | 390
el | oso | 225 |25 ) 425 [Sel [l elh 3.3 Loz 146 rede [wo oo | B
deiels | 0.25 | 250 [ loe [ Q3% Is.921 |de | e5h 54T f.0% 1.1 |aseeine oper. | 2 o8
Welikde | 025 3.1 | 2ee 35 |59 |1t 2244 4.50 [.et 2809 |k lnvewpan | LGl
M2 |25 oo | 2e0 1% |sies |15 | 2etd 5t ot 200 |ciht)ooe snt | |23
1
WELL CAPACITY (gal/ft): 075" =0.02; 17=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; 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: A&n;; j} SIGNATURE(S) SAMPLE TIME:
el MUNTE { Sien 7. 08 o
PUMP OR TUBING ! . - TUBING C_J FIELD-FILTERED: Y (& FILTERSIZE: _-— pm
DEPTH IN WELL (feet): 2\ L MATERIAL CODE: &wex Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y N £3a> TUBING Y (replaced) 2&' FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
ANALYSIS EQUIPMENT FLOW RATE
¥ MATERIAL | o/ e | PRESERVATIVE AND/OR CODE (mLoerminute) | Model ’ SN
CONTAINERS CODE USED METHOD . \!\\ N8 PUR ISLio 29%3
: ; 1
3 (6 ol ilcd Vo, Aﬁ’ 206 TURBIDIMETER
i pe | Stowl - Ney e,y O { Vol | e, 2o S¥i5229 -ess
Z A, Youl, ko “Tel, \ OTHER
! (e vspal | ey B o) (A il
b A Yol & DG, L
! 06 2, | N oA
REMARKS: \
AvDmies o ASMAGS ond gLy i
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)

O well needs repair. O needs well tag O locking cap: O other comment:
0 DI Water Lot # OMS/MSD 0 Equip blk O Ambient bik ¢/ Trip bk 'Ti“‘

2012_1102
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TRINITY

Modified FDEP Form FD 9000-24
ANALYSIS & DEVELOPMENT CORP.

Environmental & Engineering Services
www.trinityadc.com

GROUNDWATER SAMPLING LOG

OSYSTEM ON @SYSTEMOFF 0 NOT APPLICABLE (NO SYSTEM)

SITE SITE LOCATION: DATE;
NAME: aMAS, GleWsinwiie B Blo SpM ANV, B, i %\li)’bbl‘ﬂ .
WELL NO: SAMPLE ID} FREEPRODUCT: Y (@P FIELD DUPLICATE: ¥ QU
L3 -5 - o5 DEPTH TO PRODUCT ( BTOC): DUPLICATE ID:
PURGING DATA
WELL . | TUBNG @ 25"y qu}" | WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): Z DIAMETER (inches): DEPTH: [9).5 feetto 24 feet | TOWATER (feet): H.[e% ORBALER: pcpisrarric.pomg
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TOWATER) x WELL CAPACITY \

(only fill out if applicable)

= ( 7)\3 feet — i3 feet) x 6.1k 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 + ( P gallonsffoot x .~ feet)+ .~ gallons = - gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH INWELL (feet): 72° | DEPTHINWELL (feet): 27! 2% INITIATED AT:  [S {0 ENDEDAT: jlze | PURGED (gallons): e
Cum. Depth ’
Tme | Volume | Volume | Purge o oH | Temp. | SPec | Dissoved | gainy ORP Color/ Odor Turbidity
Purged Purged Rate Water (su) °c) (mSfem) (;y%_) (%o) (mv) (describe) (NTUs)
(gallons) | (gallons) (gpm) (ft BTOC) 9

a2< |a90 o0 |2% 5.1 I B I O I R Y3 esy | 1.8 | -1sa |t L\:.c exd | it-e
g o bo 50 |22 5.8l ot |98 |SE% T | 3A% | 4 |aed] no epot |38
s | O 2.1 3o S 81 k\% 28 | 53%2 A.%0 2.89 eog.d CLLED. la.m et 2.9

55 |0be | 2.%0 | 72% s e a9 |siIs KIS 23y | -6y CL@MJ\NG obeR | Z.tb
les |@-es [20c |23 | %2 |fde | 2fe | 22 292 | 201 | ey aw,l ne ot | Z.6%
5 loko (396 |23 |s.82 |6l |2eq | dos 334 2.0 | - (u;mm opt, | 163

b2 o (e |23 |sar |l |21 | 48s Heo st | ey ufM(wccbcﬂ- Z.el

WELL CAPACITY (gal/fty. 0.757=0.02; 1”=0.04;, 1.25”=0.06; 2”=0.16; 3”7=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)

SAMPLINQ DATA

SAMPLED BY (PRINT)/ AFFILIATION: ?{« ﬁ ) SIGNATURE( SAMPLE TIME:
Sfmier Huns it [ D165 L _ b2o
PUMP OR TUBING ‘ TUBING FELD-FILTERED: Y W FILTER SIZE: =—_ pm
DEPTH IN WELL (feet): (2R 7EN MATERIAL CODE: Filtration Equipment Type:
4
FIELD DECONTAMINATION: PUMP. Y N ﬁjtw/ TUBING Y @(replaced) 22 FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
ANALYSIS EQUIPMENT FLOW RATE
# MATERAL | /o e | PRESERVATIVE ANDIOR CObE (MLperminute) | Modek: | SN o
CONTAINERS |  CODE USED METHOD el oo pues HSUA 32,
5 oA Lo wh. el VECs Ao 2% YV Y TURBIDIMETER
1)) ) )
i D& SDoml — N8~ o O ] | Model: i smeie wz«:cz|a-SN#- e
1} I []
< Ac Kowb A TeL | OTHER
\ 6| 25buk | dNey FL. o, (A LS l
3 Ok Homl ed Dikt
! e eomt | e, =
REMARKS: 1
MDTIORAL AOMMES OB LV -
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); gptionally, + 0.2 mg/L or + 10% (whichever is greater)
Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)
O well needs repair. O needs well tag O locking cap: 0 other comment:

O DI Water Lot # E’ﬁs / MSD efin-e5- 0 Equip blk O Ambient blk ®-Trip blk 'ﬂ;»f
- M%] - 8D )
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TRINITY

ANALYSIS & DEVELOPMENT CORP. .. Form FD 9000-24

www.trinityadc.com

GROUﬁDWATER SAMPLING LOG

O SYSTEM ON EYS/YSTEM OFF _O© NOT APPLICABLE (NO SYSTEM)

SITE SITE LOCATION: DATE:

NAME: 1345 acpenine Gl B T 3| hele

WELL NO: SAMPLE ID: FREE‘ PRODUCT: Y FIELD DUPLICATE: Y @

Cus -6 [ DEPTH TO PRODUCT (ft BTOC): :d,»( DUPLICATE ID:

PURGING DATA o ;

WELL TUBING ¢ 25" xO 4™ WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE &

DIAMETER (inches). % DIAMETER (inches): DEPTH: |ﬁ feetto 4% feet | TO WATER (feet): i{'{c OR BAILER: 9!2 S UMD

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) x WELL CAPACITY LI 8

(only fill out if applicable) Y

= ( 2515 feet — “"1@ feet) x O Ao gallonsffoot = 7 £} gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
— = _~ gallons + ( ~ gallons/foot x -~ feet) + <~ galons = . gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING . PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): "Z2%° DEPTH IN WELL (feet): Z4 INITIATED AT: [61S ENDED AT:{{3C PURGED (gallons): \L':;
Cum. ) Depth ’ )
Time Volume Volurfie Purge to pH Temp. CS;pec. Dissolved Salinity ORP Color/ Odor Turbidity
0, ond. Oxygen )
::;ulrlged) Purged Rate Water (SU) (°c) ( ,mfé/cm) (malL) W (mV) (describe) (NTUs)
allons T~
g égallons) jgpm J (ftBTOC) P
' 2 ~§2.8 2 SAEY car]
s 850 | oS0 |20 (A A [ S CT A T W W (73 1% L I . U S e, el | 201
0% |aso |l 260 1.3 L AN 2. S S I 1 %= 646 1.5 | -Wb  |gear sam!w ol |42
ods (o [Lus 1o 1.0 llat 283 feq 62 4.43 95\ ST Swi] !m@- @ 9.0
eSS |pss 160 165 1+l [ e oy &5 3.8 “ale Ml !m-. et | 1%.0
e |oso |10 | 2o 1 (% (w6 | W .19 2.5 96! Wc.@_ms‘ vl
T K ) 181 lo2d [1he | &de 2-50 242, -161.3 n,usw [ mo opet | sua
Wze | oS | %50 | 265 18 ez |wva | 49y 24 | 2s) oot B l & ol | 5.9
, . MHEE
WS lese | RS | 700 A WY Hespe 1-%5 2.4 ~iz4 cw;i we el | oS
. . . LA

W | oss 480 Teo 18 R 5.1 LRl %7 1% ~W&-z ”i&«i Mo ol |32

WELL CAPACITY (gal/it): 0.75”=0.02; 17=0.04; 1.25"=0.06; 2”=0.16; 3’=0.37; 4”=0.65  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; 5M16"=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; 0 = Other (Specify)

 SAMPLING DATA

SAMPLED BY (PRINT)/ AFFILIATION: SAMPLER(E) SIGNATUREM SAMPLE TIME:

el eonde |es ( G- 7 %0
PUMPORTUBING ' = “TOBING k FIELD-FILTERED: ¥ & FILTER SIZE: _~— um
DEPTH IN WELL (feet):  2{'B{S MATERIAL CODE: l\)g?& Filtration Equipment Type:
FIELD DECONTAMINATION:  PUMP ¥ N @ TUBING Y @replaced)“@fg& FIELD EQUIPMENT IDENTIFICATION

SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
¥ MATERIAL PRESERVATIVE AI\QIG\I;/YOSFI{S EQUIPMENT FLOW RATE

CONTAINERS | cope | VOLUME USED ~ METHOD CODE (mlperminute) | Model: o e s ‘ SNE 51462933

% (b Yo ml da ocs, Aﬁ” 7.6 TURBIDIMETER

)

\ fe Ghe sl - NoeS2y + 4 h Model: | dmee 'lu'zw&| SMES23 - osis

'y e 4oL et ot OTHER

! f5 V50m, Moty lre oo at b

5 (& Yoal ko Dl .

{ e ol firave, (X & L

REMARKS: ' '
Rosd AL AMM‘&»S o> Lovttsy 06 . ik time 2 teols  AkedD o poled poNIAED AT eBIE ST Ay SoPEOutT  pepdneCs 23S |PiT.
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T =Teflon; O = Other (Specify) o
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)

Turbldlty all readings < 20 NTU optionally + 5 NTU or + 10% (whlchever is greater) N
O well needs repair, O needs well tag O locking cap: O other comment:

0 DI Water Lot # OMS /MSD O Equip blk 0 Ambient bik Trip blk T B-J
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TIRINITY Modified FDEP Form FD 9000-24

ANALYSIS & DEVELOPMENT CORP.
Environmental & Engineering Services
www.trinityade.com

GROUNDWATER SAMPLING LOG

OSYSTEMON O SYSTEMOFF [0 NOT APPLICABLE (NO SYSTEM)

SITE SITE LOCATION: DATE:
NAME: £ k//\ZI ¢/02> WSW)/ N Z-74-7&
WELL NO: SAMPLE 1D — FREEPRODUCT, Y & FIELD DUPLICATE: Y &2~
EKm 3 ~09 F¥ mwn(pQ DEPTH TO PRODUCT (it BTOC): DUPLICATE ID:
PURGING DATA
WELL , TUBING 1/ | WELL SCREEN INTERVAL STATIC DEPTH _ PURGE PUMP TYPE ¢
DIAMETER (inches): 2. | DIAMETER (inches): /47 | DEPTH: 7§ feetto 23 feet | TOWATER (feet) é OR BAILER: ’F ;

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 + ( gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING ) PURGING 5—'TOTAL VOLUME i
DEPTH IN WELL (feet): 2\ | DEPTH IN WELL (feet): o2\ INITIATED AT: [272 5 ENDED AT: } 2&" PURGED (gallons): (j /
Cum. Depth .
Time | Volume | Volume | Purge to pH Temp. CS:peg. D('355°"$d Salinity ORP Color/ Odor Turbidity
Purged | Purged Rate Water (su) ©c) ( g?cm ;VSI’L (%o) (mv) (describe) (NTUs)
(gallons) (gallons) (gpm) (ft BTOC) mS/om) (mgrL)

035|0.50 (0,80 6,05 8,47 |2,9/125.2| 9,09 | 2.90 [3.84 [«472.] |(lesr /Neni|l.8
jois |, 50 | oo 0,05 /0.9713.02125.9| 7,76 | 2,62 427352 /] « = = |%.%
J05516.30 | y,cp|0.0S IL:1Y |3,i5 (25,7 £./35]2.97| 4 50| 380.4] ~ - 11)Y
05 |6.50 |T.00 0. 05 [15.20|3.22[75.9| 8.42 | 335 |4,23]3¢24 |« ~ |8.99
WK [0.30 230 |0 p5|i3.98 3.46 (26,2 | §,28 | 3,67 | Y87 13358 = ~ |[lo-
1129 (030 | 30D | 003 |[4.253.LL 204 | .75 | 5,48 | 487 | 20%,.0] « - /5.8
1231030 (249 |o,0% |J9.35L |5.80 26,7 | @, 45 | 4,0 | Y, 4912976 =~ <« [o,2
[14310,%0 |3.22] 0,03 |14.73 |02 1348 | 8./8]| ¢, )0 | .52 |25.5 | = ~ [3z.e
/58 | 6.3¢ |2, 50| 0,03 /Y88 |4 S 20,4 | 7.9¢ |H0S | 435 160.8 | ~ - 2%
j20 0,30 |3.80 |0.03(iv4.%9 (449 2.9 | 782 | 4,17 |4 )9 Fe7.7 2 4 |23
J205 0,30 |4, /0 | @.02)4.9) |4.52126:9| ZC4 | 4714 | 9.9Y ). | e e 24,2

WELL CAPACITY (gal/ft): 0.75”=0.02; 1”=0.04; 1.25”=0.06; 2”=0.16; 3”7=0.37;, 4”=0.65 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)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIAT, SANW) %E’(S()! SAMPLE TIME:
(W‘l, S méYa( N {M"“"') 2 /2695

PUMP OR TUBING TUBING Py FIELD-FILTERED: Y 2> FILTER SIZE: m
DEPTH IN WELL (feet): 92\ MATERIAL CODE: ) ,E Filtration Equipment Type:
FIELD DECONTAMINATION:  PUMP Y & TUBING g @evlaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 VATERIAL PRESERVATIVE FANDIOR. EQUIPMENT FLOWRATE 3
CONTANERS | cope | VOLUME USED METHOD CODE (ml per minute) | Model lr{Sf); ‘ SNEJSLIO2983
2 C6 % mtL| HCL Vo€ !Q v £ 2o TURBIDIMETER

2 AL Yop| Het 10 C / / Moseld ¢ Mo the | L D2 -on¢
3 Lo |Dmi]  Hel ME= / OTHER
2 CC | Y Mopr l/l" \
/ PE [Seon FMoue »/%/Séz,/é/ Hix 3
) PL |Zemt  HHOL keia, o) /
REVARKS: Dy g JND3 K {
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)

O well needs repair O needs well tag Olockingcap: ___ [ other comment:
O DI Water Lot # O MS /MSD 0 Equip blk O Ambient blk BTripblk _18~T~

j A = 2ermi ﬂ /(‘)\/ %
2012_1 ,oz ﬂE s )'-/@nt' nyd: De >
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TRINITY

ANALYSIS & DEVELOPMENT CORP.
Environmental & Engineering Services
www.trinityade.com

Modified FDEP Form FD 9000-24

%Qﬁﬁ, /c‘f"vCZ/

GROUNDWATER SAMPLING LOG

OSYSTEM ON OSYSTEM OFF 0O NOT APPLICABLE (NO SYSTEM)

SITE
NAME:

Site j/_Blpg 703

SITE LOCATION)//@ SAx DATE: 3 -/ éx / (

: i :
e to T TR ARy | SR e | T ©
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): 2 DIAMETER (inches): /L( DEPTH: )? feet to Zg feet TOWATER(feet):%gﬁ 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)
= gallons + ( gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING URGING - GING N O VOLUME
DEPTH IN WELL (feet, 2 { | DEPTH IN WELL (fest): 21 :?\II'I':\‘IATED at: 0750 EESEIID AT: Qﬂlﬁ ;U-I;AéliED Ig_;-:lons) ’:{ J’s
) Volume VC;IL:Jnr;e Purge D?gth pH Temp. Spec. Dissolved Salinity ORP Color/ Odor Turbidity
Time | purged | Purged Rate Water (8U) o | Cond. Oxygen (%o) (mv) (describe) (NTUs)
(gallons) | (gallons) (gpm) (# BTOC) (mS/em) (mg/t)
psee |0.50 |0.5p [2.65 17.€¢ 7.3\ [Qe | 3.32 |0 | 173 |~/80 2 |Chedy /New|5¢.7
5770 0';0 /’00 ﬁ,ﬂg 973 7Diq «21¢r3 g-gg ), O? /:75’ 0/604(; 4 I ~
0810 |0. 99 | 199 |0.09519:3Y £.59 274 | 3.3) |01/l | 0,73 -72.2 |chsr -~ | —
Og20l0.45 | j. 40 0045|954 [£.00 1297 | 2,09 | 1.45 | }.bl|-/S.6] « v R
0Fplo. 3 |2.20 |©.03 |9.90 [L.01 (290 | 2,99 |2.7% | 1.5 |0,5 | »  « |[/5:¢
0ol 0.2 |2.50 |0.03 9,90 569 .74 | 2.9 |29 | 18] |-/6.2| v~ 1.6
ohes 0.5 |2.%0 10,03 |9.9) (4.8 94,1 | 298 |3.0% | )45 |~i2.0 | 7~ N2
M?a ‘9'3 ‘?3?0 (0!‘0? 61¢5 &gb l’/xz 2v7é/ 3'?, /r‘f'Z. "/5:4 b - /%/
G20, 0.3 |2.40 (0,03 9,42 58|34 2| 2.et | 237 | 1.37]-81 | = |I3.8
049290, ]5] 3.95]0.03 |4:84 |5.62(249,2 | 2,44 | 3,42 | (37 79 | v - J2.g
0530 0,153,901 0:0%12.42 |5-€i (24,2 | 2,64 |3.93 | /FC |74 | = v |t2,2—
WELL CAPACITY (gal/fty 0.75”=0.02;, 17=0.04; 1.25”=0.06; 2”=0.16; 3”=0.37, 47=065  57=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)

SAMPLING DATA

SAMPLED BY (PRINT)/ AFFILIATION: SAMPLER(S) SIGNATJRE(S): SAMPLE TIME:

.//ﬂﬂ Yy .Sgima&‘tif / '77‘1,/7/ 7/V/ZL~_ W& 4(//';’
PUMP OR TUBING TUBING” ¢ FIELD-FILTERED: Y (& FILTERSIZE: _____pum
DEPTH IN WELL (feet): Z / MATERIAL CODE: ? E Filtration Equipment Type:

FIELD DECONTAMINATION: PUMP Y N TUBING N (replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION Ao E%mgblllii\INGT SAVPLE PUVP H20 QUALITY PARAMETER
conaners | - cone | voiuwe | PREGRVITVE Gg?ﬁ%% CODE (mlper minute) | Model: {/¢ ~p~ l SNk fSEL (00958
2 26 |yfpme| HHCE Vec A7 £28= TURBIDIMETER
2 AC Y nl| PP | 72 2 ( ModelJeMlo Mo | MLz 2o/ -DITL
3 Ce |eme piee | MEE ( \ OTHER
2 ¢ |Yomd Ner VA \ \
) PE | ool Mese A‘lbz/@ek//m; N\ \
1| PE ol ANo> )it [da]de \ \
REM’RKS: I)E 2o )éé?? ,)%- 4 ) %\
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; BP = Bladder Pump; ESP = Electric Submersible 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)

O well needs repair
0 DI Water Lot #

7€ v L

/ : ;
20121102 D S0 ME Aeont Teod: o

O MS/MSD

O needs well tag 0 locking cap:

O Equip blk O Ambient blk
Neng ézw:’c’u (

0 other comment:

Mrip blk T B2

\



TIRINDITY Modified FDEP Form FD 9000-24

ANALYSIS & DEVELOPMENT CORP.

Environmental & Engineering Services

www.binityadc.com ?%’L (%'C_ 2 @Q 2\
GROUNDWATER SAMPLING LOG

OJSYSTEM ON (O SYSTEMOFF 0O NOT APPLICABLE (NO SYSTEM)

SITE SITE LOCATION: DATE:
NAME: i
WELL NO: j SAMPLE ID; / ) FREE PRODUCT: Y AN |-FTELD DUPLICATE; Y N
E{ o O ému} 0 DEPTH TO PRODUCT (ft B ,;FOJ / DUPLICATE ID:
PURGING DATA .~
WELL TUBING WELL SCREEN INTERVA q TIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches): DEPTH: feet to TO WATER (feet): ORBAILER:

(only fill out if applicable)

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DE ‘Hﬁﬁﬂ PTHTO WATER) x WELL CAPACITY
et

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

(only fill out if applicable)

= gallons + ( gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBHG PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL ({€et) INITIATED AT: ENDED AT: PURGED (gallons):
Cum. Depth ’
Time | Volume | Volume Purge to pH Temp. (S:gﬁg D(')SXSOhéend Salinity ORP Color/ Odor Turbidity
Purged | Purged Rate Water (sv) ©c) e (mVQ/L) (%o) (mv) (describe) (NTUs)
(gallons) | (gallons) (gpm) (ft BTOC) 9

0633014 (%.85]0.02 (9,00 |5.49\74,5 |Z43 3495|179 [-S2 | « _“ [j2.)
0 @'lg i{”w 0’03 gi’gl/ 5'74 2‘;""/ ’ZqL.Z 3« L/ﬂ ,ng «L/,I [ ARN r}/z,:"z
0313 (4,15 | £.02|9.8757C 24,5 |2.67]3,63] 1.32[ -8, - ~Ty2.4

—
L
v
v"y/
‘,.'/
J//
7
z
g
Vd
WELL CAPACITY (gal/ft): 0.75”=0.02; 17=0.04; 1.257=0.06; 2”=0.16; ' =037, 4= 0.65; ” =1.02; ? =147, 127=5.88
TUBING INSIDE DIA. CAPACITY (gal/ft): 1/8" =0.0006; 3/16" =0.0014; 1/4" =0.9026; 516" = 0.004; 3/8" =0.006; 1/2"=0.010; 5/8"=0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Elekt[ic S,BI{mersible Pump; PP = Peristaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT)/ AFFILIATION: SAMPLER(S) SIGN&TURE s»):’ SAMPLE TIME:
PUMP OR TUBING TUBIN FIELD-FILTERED: Y N FILTER SIZE: um
DEPTH IN WELL (feet): MATER qp Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y N x T INE; Y  N{replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICAT]O?f‘ WEN S‘pfg SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 WATERAL | o owe | PRES 7 Ko/oR B OHENT (nftgg Smfe) o I "
CONTAINERS CODE USED ' /METHOD : :
e )X TURBIDIMETER
// Model: EC
/ OTHER
7
/
REMARKS: /’
MATERIAL CODES: AG/Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S =Silicone; T =Teflon; O = Other (Specify)

SAMPLING EQUIPMENT C@DES: 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)

not constitute all of the information required by Chapter 62-160, F.A.C.

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

NOTES: 1. The above
2. STABILIZATI

pH: + 0.2 units fTemperature: +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 feadings < 20 NTU; opticnally +5 NTU or + 10% (whichever is greater)

O well needs repai 0 needs well tag O locking cap: 0O other comment:

O DI Water Lot # OMS/MSD O Equip blk O Ambient bik O Trip blk

2012_1102



TRINITY

. . Modified FDEP Form FD 9000-24
ANALYSIS & DEVELOPMENT CORP.

Environmental & Engineering Services
www.trinityadc.com

GROUNDWATER SAMPLING LOG

0 SYSTEM ON E’S/YSTEM OFF 0 NOT APPLICABLE (NO SYSTEM)

SITE SITE LOCATION: DATE:
NAME: pAS SAcconivube €W R1o sxvdl TP Sl WL 3'!&:'\ L)
WELL NO: SAMPLE ID? FREE PRODUCT: Y @ FIELD DUPLICATE: Y ﬁ

a2-% 0224 DEPTH TO PRODUCT (ft BTOC): DUPLICATE ID:

! ! PURGING DATA
WELL TUBING .75 Bq‘* WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): A DIAMETER (mches) DEPTH: pl{t— feetto {25 feet | TOWATER (feet): LQ 1?\ OR BAILER: s Ry
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) x WELL CAPACITY \
(only fill out if applicable) ) v o

= feet — YA feet) x & gallonsifoot = .3 gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME

(only fill out if applicable)”
" =~ gallons + ( ~~ gallons/foot x / feet) + / gallons = .~ gallons

INITIAL PUMP OR TUBING | FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): {6’ | DEPTHINWELL (feet): i[5’ INITIATED AT: €5 ENDED AT: p#{cs PURGED (gallons)t} (s
Cum. Depth s Dissolved .
T Volume Volume Purge to pH Temp peg. JISSOVED | salinity ORP Color/ Odor Turbidity
ime | Purged | purged Rate Water (SU) c) Cg? X Oxygle“ @ (mv) (describe) (NTUs)
(gallons) | (gallons) ) | (fBTOC) (mS/em) (mg/L) o
e |05 |08 |20 4D oo [2de 2.1 0.3 Lea b | \m at | 20.6
. . » . iy

ea | &5c |L2s 250 U.se k-ox |2\ 2.6% ol hieS 1804 | e INc ool | Bl
owe 1060 [115  |2e5  |usd (eS| L &ie edq | o | W | Cuw lm et | QS
gse oS0 205 |20 bse  |ede |[2u0 .90 840 ¢4t | 1A a&ml e cDoz | Q.o
i loese 1B 2eC h.Ge k.l 242 €3 o\ (A A43.5 [cedd o opor | B0y
pEst |pSo |A2E | Lo ¢80 |klo w2 Lt 0.A 0.43 48 |rchlne ovs2 | B 14
o068 o268 12,856 |20 bop  fedZ 23k i it e.¢f 049% Qb u,w«(i." oD o | Bz
sdec |e2s |35 [ Zeo t<e et |43 1.9¢ e e 4% | 81 |eineleo epel | DT
cws 028 |uew | zeo dso el (24D (e | o.o® | 8.9¢ | -qed | cuerelnt oper | 4k

WELL CAPACITY (gal/ft): 0.75”=0.02; 17=0.04; 1.25”=0.06; ?=0.16; 37=0.37; 4”=0.65 7 =1.02; ?=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: } LER(S NATURE(S J SAMPLE TIME:
el MSTEE |oes o908
PUMP ORTUBING  * TUBING ELDJFILTERED: Y (Y FILTER SIZE: _—— yum
DEPTH IN WELL (feet): MATERIAL CODE: bh)@f‘r ) Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y N f@ TUBING Y .@(replac?d.)@ s FIELD EQUIPMENT IDENTIFICATION
Lo
.
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
ANALYSIS EQUIPMENT FLOW RATE
# MATERIAL |0 v | PRESERVATIVE AND/OR CODE (mL per minute) Vodel | SN
CONTAINERS CODE USED METHOD _ "ok 005 piud ‘edel A
P . _ LI Y
2, (L Homl, ﬂb\ Vacs &%Q 250 TURBIDIMETER
i e | ewel| - r, o, i | Model:  amerte 262u] SN 5724 - S
2 fom ke Toc. \ OTHER
\ pe el | ety Fe o 6" the 1
5 (s deal | dey o " !
| b, o0 |8 )
REMARKS: v o
Aol jeotinfsS o geusls
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)

O well needs repair. O needs well tag 0 locking cap: O other comment:
O DI Water Lot # OMS/MSD 0 Equip blk 0 Ambient blk & Trip bllﬂ"z
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TIRINITY

ANALYSIS & DEYELOPHENT GURP,
1l & Engineoning Services
Ve Dt 081

Brvit

Modified FDEP Form FD 9000-24

GROUNDWATER SAMPLING LOG

OSYSTEMON O SYSTEM QOFF 0O NOT APPLICABLE (NO SYSTEM)

SITE NAME: sl TE LOCATION: DATE:
Siye I ANAS ShCicsed vt - 3/&3’/2901”)
WELL NC: SAMELE ID: FREE PRODUCT: ¥ : FFil
6‘;4 w) \ C¥my ~ 0 \ DEPTH TO PRODUCT (# BTOC): EILJEPLLE:ET%%ICAIF Y
PURGING DATA
WELL ) TUBING WELL SCREEN INTERVAL STATIC DEPTH - PURGE PUMP TYPE
DIAMETER ({inches): a DIAMETER {Inches): A’G DEPTH: } B foetio 473 feet | TO WATER(feet):6- ” OR BAILER: %: ’]DM.WL}O
WELL VOLUME PURGE: 1 WELL YOLUME = (TOTAL WELL DEPTH — STATIC DEPTH 1O WATER) x WELL CAPAGITY '
(enly fill out if applicable)
= feet — fest) x gallonsifoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING GAPACITY  x  TUBING LENGTH) + FLOW CELL VOLUME
(oniy fill out if applicable)
= gallons + ( gallons/foot x foet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL {feet): ‘&t \ | DEPTH IN WELL (fest): 8‘\ INITIATED AT: ) 0 a@ ENDED AT: }RS’ PURGED (gallons); L[ 5
cum, Depth 3 Dissolved B '
, Volume | Volume | Purge t0 pH Temp. . pec. ISs0Ved | salinity ORP Color Odor | Turbidity
T Q) . r .
fme (F;l;;gr?:) (F_:;l;\:gr?sﬂ gsnt% ( ﬂ?*gé ) (sU} ©C) (ggfré?n) %‘gﬁ” (%o} (mv) {describe) | (describe) (NTUS)
P ob |06 [90p 6.5 S04 753 (o1 |15 6015 [Cleall | ve |52
0P[06 [ a (006 £.78 590|067 |6.28 | 0.08 | 3.1 |-69.' | %22% b 6f
0% 0.6 [ 181008 €28 [543 [263 556 | 0:08 399 [-73.§ f.o5
ool 5.6 | 2-Y |Ooe 78 |54S 26| 991 |08 | 263 |~7¢ -6 . 9%
o |04 | 3.0 | pok |b-78 |£.97 261 | 453 (007 943 |~ 78.{ Y
Na2 | . (, |3-6 | 006|578 [598 9%y Y [0.07 [2.95 ["8D-6 | i. 86
S |£.3 |39 |2.06[,.78 |5¢8 (%6340 P08 (3,17 ] 803 l. 29
20 | 9.3 [y 10.06 (678 1549 263 (900 |004 |an 800 |. 56
U35 | £:5 ‘—[cS Q,Oé . 74 5~‘f‘f b)) .20 9“39 91)0 =79 & i,‘D/
WELL CAPACITY (gal/ft): 0.75"=0.02, 1"=0.04; 1.25°=006; 2 =0.16; 37 =037, 4" =065 5 =102 6 =147, 12°=5§5
TUBING INSIDE DIA. CAPACITY (gal/ft): 1/8"=0.0006;  3M6"=0.0014;  1/4"=0.0026;  5/16"=0.004; 3/8"=0.006; 12" =0.010; 5/8" =0.016

PURGING EQUIPMENT CODES: B = Bailer, BP = Bladder Pump;

ESP = Elecfric Submersible Pump;

PP = Peristaltic Pump; 0O = Other (Specify)

SAMPLING DATA

SAMPLED BY {PRINT)/ AFEILIATION: SAMPLER(S} SIGNATURE(S): SAMPLE TIME:
AN L Keall  Sles - pan d 1135
FUMP OR TUBING 5 TUBING Pe FELD-FILTERED: ¥ M FILTER SIZE; _= _pm
DEPTH IN WELL (feat): -| MATERIAL CODE: Filtration Equipment Type: =
FIELD DECONTAMINATION:  PUMP ¥ v TUsING ¥ {7 (replaced) FIELD EQUIPMENT [DENTIFIGATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 GUALITY PARAMETER
7 MATERIAL | VOLUME | PRESERVATIVE Aﬂ?é?és.'f EQUIPMENT FLOW RATE — AT
CONTANERS | coDE (L) USED METHCD CODE (i perminutg} | wode: J Ao I sM\SLI0I0 ¢ §
Ay e | L | wewe NCS App 250 TURBIDIMETER
3 i Ho CaiA Model (0D R | s Wiy
p HEng| HO VE, fis OTHER
3 Co& HD | e 8aim
5 Cr HO | Hel WmEE
o AC HD Tol.
REMARKS:

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene;

PF = Polypropylene;

8 =Sllicone; T=Teflon;, 0= Other (Specify)

SAMPLING EQUIPMENT CODES:

APP = After Perisialtic Pump; B = Bal

lei; BP = Bladder Pump;

ESP = Electric Submersible Pump;

RFPP = Reverse Flow Peristalic Pump;

SM = Straw Method (Tubing Gravity Drain);

O = Gther (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% DISEOIVETOxygen: all readmgs < 20% saturaion (see Table FS 2200-2); optionally, + 0.2 mgrL. or + 10% {whichever s greatsr)
—-—Tm-bldrtr-aheadmgs < 20 NTU, optionally + 5 NTU ar + 10% (whlchever is greater onp L [ ¢ ‘(

1 needs well lag C locking cap: Oothercomment: ____

OMS/MSD A d— OEquipblk _ AJE™ 0 Ambientbik A A C Trip blk gz,é-"

i well needs repair,
0 DI Water Lot # _AJY
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TIRINDITY | Modified FDEP Form FD 9000-24

ANALYSIS B DEVELOPHENT CORP.
Enviraimesntal & Englisaring Services
i LR

GROUNDWATER SAMPLING LOG

C SYSTEM ON OSYSTEM OFF O NOT APPLICABLE (NO SYSTEM)

SEwe QL] TS DO 93 MOrGR T

WELL NO: SAMPLE 1D FREE PRODUCT: Y
“F )(MF\ -7 Emn-02 DEPTHTOPRODUCT(ﬂBTOC) Y DUPLCATED:

PURGING DATA

WELL TUBING Q) WELL SGREEN INTERVAL STATIC CEPTH PURGE PUMP TY,
DIAMETER (inches): 2 DIAMETER (inche&)’ ]\() CEPTH: feat to fast | TOWATER (fest): F_-) 9)}-,- OR BAILER:

WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) x WELL CAPACITY
(only fill out If applicable)

[
= ( feat — N m feat) x gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TU PACITY X TUBING LENGTH) + FLOW CELL VOLUME
(oniy fill out if applicable) 4
= gallons gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING ; PURGING TOTAL VOLUME .
DEPTH IN WELL (foet): ZJ DEPTH IN WELL (feat): 2 INITIATED AT: ! ZOO ENDED AT: , i D PURGED {gallons): i"} v 2 t)
Cum. Cepth .
Time Volume Volume Purge to pH Temp. gpag. Dg.:ol;ﬁd Salinity ORP Color Cdor Turbidity
Purged | Purged Rate Water (U {€6) (mg,”w') (m“}L) (%e) {mv) {describe) | (describe) |  ¢NTUs)
{gallons) | (gallons) (gpm) (A BTOC) 9

N0 00 0. (DR 1. A4S 2K03) 3 54 1035 1] K HD.Q ICIH0r | NA

i
127010 6020 YR HTIPRARG R AR |07 11,7177 [24.2 ]

125010 0011 3D

o
HHMTGI9A453.2%8 1027 11,72 -2p.0 X‘:)k?

1740 10, 00 2. /D HET 12301 B.271Lwl-31 7

280 100 [2.00 INEN2CIEY 0. 2bll.Bk-48.b

A0 0. 00 2.0 0. 24 [i.82]-553

%?Q@}Wco
-
ﬁigf:?;}.

A0510.303.00 03 19417

.

i

-

Qﬂ?ppgﬁcﬁ
SIS Sk kS
OO RG S SS S

2,
2
L OY 194 D32,
7
2

Y (][] w10
b KO RROLD

AO0.20 .20 R.R |5.05 .35 0.98 1.4 [-RR.2.

I

0
s}
O'Q;]-l |r6j '"”M‘Z ?{7ﬂf3‘0

| WELL CAPACITY (galfft). 0.75" =002, 1°=0.04;, 1.25"=0.06; 2" =0.16; 3” =037, 4"=065 §'=1.02; 6"=147; 12"=588 -
TUBING INSIDE DIA. CAPACITY (galft): 1/8"=0.0006; 316" =0.0014;  1/4" = 0.00285; 5M6™ = 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; 0 = Other (Specify)

SAMPLING DATA

MPLED BY (PR|NT J AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLE TIME:
A S0A. | Tuniy QNCu_ﬂ\f 13 |

PUMP OR T{BING | TUBING FIELD-FIL.TERED: fw FILTER SIZE: um
DEPTH IN WELL {feet): ,L,i MATERIAL CODE E Filtration Equipment Type
FIELD DECONTAMINATION: PUMP Y 'El\ TUBING Y replaced} FIELD EQUIPMENT IDENTIFICATION

SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE FUMP H20 QUALITY PARAMETER

ANDIOR EQUIPMENT FLOW RATE

CONTANERS | CObE i USED METHOD CODE L per minute} MOdeNS‘] 81" | St 0@@ 9L

ANALYSIS
MATERIAL | VOLUME | PRESERVATIVE

IE 1] — NS T A PP 7.0 TURBIDIVETER

Co [ HD | H CUTA wose AW | sve 121 1 OCO20Y

¢

..1_
=
-

e \TA OTHER

CE THO T oL Bs

5

Ca HC INEE J— /

£

S

HE] | T0C

REMARKS:

ALy
Y ere mm@b

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 Purnp; B = Bailer; BP = Bladder Pump; ESP = Electric Submenrsible Pump;
RFPP = Reverse Flow Perislaltic Pump; SM = Straw Msthod (Tubing Gravity Drain); 0 = 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: +0.2unils Temperature: + 0.2°C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation {see Table FS 2200-2); optionally, + 0.2 mgiL or + 10% {whichever is graater)
Turbidity: all readings < 20 NTU; optionally +5 NTU or 2 10% {whichever is greater)

1 well needs repair et [ needs welltag __ ™~ C locking cap: g# O other comment: —_—
1Dl Water Lot # ™ CMS/MSD T JEguip blk - 11 Ambient blk - OTripblk

.

2
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;1

"TIRINITY Modified FDEP Form FD 9000-24

ANALYSIS & DEVELOPMENT $ORP,.
Enviremmental & Engineoring Services
S e S ’

GROUNDWATER SAMPLING LOG

OSYSTEM ON O SYSTEM OFF I]?ﬁ/OT APPBLICABLE {NO SYSTEM)

SITE NAME: Q}M‘{ ’ SITE LOCATION: W TAX DATE: ’%(15 ( {7;

WELLNO: 7 SAMPLE D . | FREEPRODUCT: ¥ A FIELD DUPLICATE: i
(f If Al 03 & L Al =02 | DEPTH 10 PRODUCT ¢t BTOC) & popicarE e %
. PURGING DATA
WELL ’%., TUBING % \ M WELL SCREEN INTER STATIC DEPTH PURGE PUMP TYR,
DIAMETER (inches}, DIAMETER (inchés}: DEPTH: Tﬁ feet fo feet | TOwaTER (oatle . | LE OR BAILER: ?(
WELL VOLUME PURGE:—1 WELL YOLUME = [TOTAL WELL-DERFH—STATIC DEPTH 7O WATER) x WELL CAPACITY
(only fill out if applicakle) Lﬁw_&“‘*—«-‘.(‘_zuu_‘_ RJER)

= { feat — feet) x “elionsifeot —=——..__._ _ gallons
EQUIPMENT VOLUNME PURGE: 1 EQUIPMENT VOL. = PUIVEP VOLLiME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VYOLUME T

(enly MIrBUr i-applieatdsy e 51;7_&
= gallons +( galionsffoot % fastys T gaflans = galfons ™|

DEPTH INWELL (fostid \ | DEPTH INWELL foar . & \ wmares ar: 1| 59 rurene \ 'Sy Y roravowme (7 {¢h
voiume | velums Purge e H Tem Spec. | Dissohved | oy | opp Color odor | Turbidit
Bl I I - B B - Il O G = S e
T8 0.6 (0.6 [0.0G (5.5 S I 25N L.X8 [ O 16 [ V1| 0.2 [Chuly new | 9959
WSBl o Jia [0.084 bl S W 7e2] 718 [o.08 [Lik [Y91) [ ; <. kG
ol o b9 [0.00]p.20]3 ol 7z T [0 o [115 [G50 A8.€
Nala el ool WARSHM T84 T5 6.0 || 08]99.L 109%F
M b |5 [ 420 10,79 1€ Y0l 7CH41Z2.0F [pwble [1.0C 18,2 g .14
73 ¢ |5 e po 10 GFE 8\ [ Z8Ad2.0C [5.05 1702 [juT-§ 4. 6%
NG00 1% | 00602 5.82[ 75,5 148 [o. o8 [LOT[1CFHD {7l
W o 5 [ 4.2 [0.06])n 4% SRV ZEAL oL 10.05 [T-OT [t %1 L] (]
L9Y o %Y. B30 06 1083 (S8 B2.00 Jo.0f [1.01 [—92.§] LET

WELL CAPACITY (galft): 0.75"=0.02; 1"=0.04; 1.25"=008 2"=0.16, 3"=037, 47=045 §"=102; 6"=147;, 12"=588
TUBING INSIDE DIA. CAPACITY (gal/ft). 1/8"=0.0008, 3/16"=0,0014; 1/4"=0.0026; 516" = 0.004, 3/8" = 0.008; 172" =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
SAM\ WY RINT) 7 AFFILIATION: SAMPLER(S) Iflc;é RE(S) % SAMPLE TIME:
e L M#H . - 1%0q
PUMP OR TURING -2 TUBING FIELD-FILTERED: Y FILTER $IZE: um
DEPTH IN WELL (fest): ,,« MATERIAL CODE Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP Y @'7 TUBING Y E\T)"replaced) FIELD EQIUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION N,E["YL?SE'S SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
EQUIPMENT FLOW RATE :
# MATERIAL | VOLUME | PRESERVATIVE AND/OR . ; Y -
CONTANERS |  GODE mi} JSED METHOD COoDE (L per min.te) MOE'E'iYél .,'Pm § | SN L(;;J:‘x-[@ LF|
L E(E‘z Yo A {514 APY s . TURBIDIMETER
1. | (G Yo — | FEA vt Logr TRt ¥ L0 10 09 O3 (o
) (Cifq | Hm MiA | viec OTHER
D O Hel HOl [ Wk
L | AG | Yo [ et 0C .
1

REMARKS: \é} bAd. \ ,7‘

MATERIAL CODES: UG = amber Glass; GG = Clear Glass; PE = Polyethylene; PP =Polypropylene; S =Silicons; T=Teflon; O = Other ($pecify)
SAMPLING EQUIPMENT CODES:  APP = Afler 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: +0.2units Temperature: +0.2°C Specific Conductance: + 5% Dissolved Oxygen: ell readings < 20% saturation {see Table FS 2200-2); optionally, + 0.2 mgiL or + 10% (whichever is greater)

Turbidity: all readingf < 20 NTU; optionally + 5 NTU or & 10% {whichaver is greater} -
0 well needs repair. 0 needs well tag - O locking cap: ‘“la/g O other comment,
0Dl Water Lot# " OMS/MSD ~__ OEquip blk w1 Amibient blk - O Trip blk S
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TIRINITY | " Modified FDEP Form FD 9000-24

ANALYS!S & DEYELOPMEMNT CQRP,
Erviratmertal & Brngineating Services
sl B pich

GROUNDWATER SAMPLING ,I{J(?QFM

CSYSTEMON CSYSTEMOFF JNOT APPLICABLE (NO SYSTEM)

SITE NAME: Q KJ “ | SITE LOCAﬂOW DATE: {L% I/ 7.

WELL NO: SAMPLE IDr PREZPRODUCT VN FIELD DUPLICATE N
é{ MM 032 P@W «©% | DEPTHTO PRODUCT ftBTOC) DUPLICATE I
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DJAMET,ER’(RQes): DIAMETER (inches): J-PEPTH:  , festto faat | JQ WATER (feet}4 QR BAILER: s
WEL‘I,NOLUME URGE: 1WELL VOLUME = (TOTAA WELL DEP SFATIC DEPT A R) x WERL C&F‘KCITY
(only fill out if applgable) /
— gallons
EQUIPMENT VOLUME-PURGE: 1 EQUIPMENT VDL = PLLWLUI‘QEL UBING CAPACTY TUBING LENGTH]} + FL
(&gly fill out if applicable)
= gallons + { gallons/feot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: ENDED AT: PURGED {gallons):
Cumn, Depth \

Time Volume Volume Furge to pH Temp. ggﬁg Dc')sxsotid Salinity ORP Color Odar Turbidity

Purged | Purged Rate Water (85U (°g) (mSram) mV‘-;’L (%) (mv) (desoribe) | (describe} (NTUs)

{gallons} | (gallong) {gpm) (R BTOC) {mgiL)

TSHE.IF _HSG [0.0¢ [0 RS W28 AF (0.5 [, JH 2 7D
2570 1o 831 [0 | 1p$3 [©.0212 81T VF[0.0¢7 L0012, 0 5
‘iﬁ) Dfl%‘%."”\'z 0.0 0,99 . 84] 203 ]bc\} 0.28 |L.0o 44 g @W
{5050 1% [T o | o .06[10,88 ‘.cgq 75911 ol .05 .00 |90 F 5

5

WELL CAPACITY {galfft): 0.75"=0.02; 17=0.04;, 1.25"=006; 2"=0.16; 3"=0.37, 47=085 5"=1.02; 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (gal/ft): 1/8" =0.0006;, 3M6"=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 = Electrlc Submersible Pump; PP = Peristaltic Pump; 0O = Cther (Specify)

~ SAMPLING DATA —
SAMPLED BY (PRIN ‘f'AF TIATI SAMPLER(S) S|GN?}M€E(’§): SAMPLE TiMiE:
s \o04
UMPﬁR’ TUBING u = TUBING “PIECDFILTERED: Y N FILTER SIZE: um
EPTH IN WELL (feet) MATERIAL CODE: Filtration Equipment Type:
FIELD DECONTAMINATION: ~ PUMP ¥ N JUBING Y N (replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITYFARAMETER
ANALYSIS EQUIPMENT FLOW RATE
7 WATERIAL | VOLUME | PRESERVATIVE ANDICR oo Lo | voan W
CONTAINERS |  CODE L) USED METHGD TN :

- A . :j/ N "  TURBDINETER
/  / ‘f{, ¥ € e Modet: | sh

. . ’N ‘-l VOB, \ OTHER

SN\ |7 T~

3

e,

| RENARKS: \(‘jaﬁ\d?/ T [ -7

MATERIAL CODES‘: yAG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8 =Silicons; T =Teflon; Q= 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); Q = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. SIABILIZATION GRITERIA FOR RANGE OF VARIATION OF L AST 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 mgiL or + 10% (whichever is greater)
Turbidity: all readings < 20 NTU; optionally +5 NTU or + 10% (whichever is greater)
C well neads repair O needs well tag O locking cap: 0 cther comment:

C DI Water Lot # JMS/MSD 7 Equip blk J Ambient blk 10 Trip blk

2012_1102




TRINI'TY

ANALYSIS & DEVELOPMENT CORP.
Brwdmanimental & Enginsering Bervicos
T e 2R

GROUNDWATER SAMPLING L

OSYSTEMON 0O SYSTEM OFF Z(’OT APPLICABLE (NC SYSTEM)

Mcodified FDEP Form FD 9000-24

oG

SITE NAME: SITE LOCATION: DATE:
Sle 1 | Nds 22319
WELL NO: SAMBEE ID; FREE PRODUCT: Y ; FIELD DUPLICATE: Y
{'LLUMM ol—{ EZ‘EL{,MW - oY DEPTH TO PRODUCT {ft BTOC):@ DUPLICATE ID: O
PURGING DATA
WELL : TUBING ﬂz “ WELL SCREEN INTER STATIC DEPTH g‘g PURGE PUMP TYPE
DIAMETER (inches); DIAMETER (inches " DEPTH: cfé feetto{z feet | TO WATER (feet): > * ; OR BAILER: @ P
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH —~ STATIC DEPTH TO WATER] x WELL GAPAGITY M
{only fill cut if applicable)
= feet — feat) x gallons/foot = gallons
EGQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL, = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
{only fill cut if applicabla)
= gailons =+ gallonsffoot x feet) + gallons = gallons
INITIAL PUMF QR TUBI FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME &
DEPTH IN WELL (featy: N%\ DEPTH IN WELL (feet): T INITIATED AT: mﬂ ENDED AT:'W\ PURGED {gallons): i‘?‘
Cum. Depth .
Time Volumg Volume Purge to pH Temp. ggﬁg Dé?fﬂii“ Salinity ORP Color Odor Turbidity
(F;:{:gﬁs) (Fg’gﬂg:;l) (I:g:.-le) (ﬂ\.’\é?%aé ) (s {8C) (mS/om) (mgLy {%o) (mv) (describe} {describa} (NTUs)
DoV [0. [Dde [p0le |+ S72]95%[15.5 [1.93 [6-3k|oAs[F97 WM AT
| C.le |2 [ 0.0 -% {e3]5. 5925+ |1 B 19 10.9% | (el V@ dil] ingne| Y. 25
Wz o.1e[1. 2 | 0.06A.%p [§8A]75a (122 |04 [0 97| 1.\ Brfiks| e | 79,18
ol ¢ de |74 Of-olag}zv.u Tl 1.4 [0.09 [0 gol-bMd Brhblnme [§.9C
i 0.Le 2.0 |0.06]9 $F[5 SHIRL| [ Jo [0.08 0-8bl7 .2 [Yrhilliove [T 30
S 80e |5 o) 0.0 A IS TIEL] | o [p.0p [0.82[2 | [¥nd e [g 99
o8] 6% 7% -4 [2.0@|q 9% [0 £ Tl .3 [0.07 - 3T[C. 8 Bhily [ove |81
Wol|p 5 (A |20kl 60§ 4TIV d [0 . 0F|2.¢0 [4.T Bl v S s
WELL CAPACITY (galfity 0.75"=0.02; 1°=0.04; 1.25°=0.06, 2°=0.16;, 3" =037, 4" =085 5 =102, 6" =147, 12°=588
TUBING INSIDE DIA. CAPACITY (galiit): 1/8"=0.0008;  3M6"=0.0014; _ 1/4™=00026; 516" =0.004;, 3/8"=0006; 12" =0.010; 58" =0.016
PURGING EQUIPMENT CODES: B =Bailer.  BP = Bladder Pump; ESP = Elactric Submersible Pumg; PP = Peristaltic Pump; O = Other (Specify)
SA—MPLING DPATA '
SAM BY ( T)/AFFILIATJO%r SAMPLER(z{ NAFURE(SE SAMPLE TIME:
A [k Z WoZ
PUMF OR TUBING TUBING FIELD-FILTERED: Y FILTER SIZE: pm
DEPTH IN WELL (fest): MATERIAL CCODE: Filtration Equipment Type:
FIELD DECONTAMINATION: PuMP v (R TUBING ¥ tu)(remaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE GONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 MATERIAL | VOLUME | PRESERVATIVE ADoR. EQUIPMENT FLOW RATE
CONTAINERS CODE (mL) USED METHOD COPE (L per minute) M""‘*‘W V nd | St Mﬁ A’I/O?. 11
7 1 1bs — [ Vva | APF | 270 TR
2, | (g | Yo H(/’l V0L vodehWel TR | 5% 20 e 0410 2 &
% Gty [Yn | H{A [Vnlg omeR
27 oy | Hew [T
REMARKS:
MATERIAL CODES: A Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; $ =Silicone; T=Tefion; 0= QOther (Specify}
SAMPLING EQUIPMENT CODES:  APP = After Peristaltic Pump; B=Baler;  BP=EBladderPump;  ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump;  SM = Straw Method (Tubing Gravity Drain); 0 = Other (Specify)

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% Dissolvad 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) ‘y

C well needs repair O needs wel! tag = C locking cap:
O DI Water Lot # = JMS/MSD L Equip blk ™ 0O Ambient blk

NOTES:

= other comment:
O Trip bik

o
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TIRINDITY Modified FDEP Form FD 9000-24

ANALYSIS & DEVELOPMENT SORP,
Enviornmintal 8 Enginealng Services
e

GROUNDWATER SAMPLING LOG

OSYSTEMON 0O SYSTEM QFF O NOT APPLICABLE (NO SYSTEM)

SITE NAME: (S)( i’L ) } SITE LOCATION: AS \QQMD(%\] M HTE: 7 ?) MOV(}%} 77

WELL NO: ] SAMPLE ID; FREE PROQJUCT: Y FIELD DUPLICATE: Y
EXmnn-09

el KMN‘UQ DEPTH TO PRODUGCT {ft BTOCY: DUPLICATE ID:
WELL TUBING } WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYP
DIAMETER (inches): 2, DIAMETER (inchesl:/ | ¥ | perTH: feet to foet | TO WATER ffeety: 6 ch OR BAILER: P

PURGING DATA
WELL VOLUME PURGE: 1 WELL VOLUME = {TOTAL WELL DEFTH — STATIC DEPTH TO WATER) x WELL CAPACITY

{only fill cut if applicable} T
= ( fest — feat) x gallonsifoot = gallons

= AT
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBII?G'EAH’ACITY X TUBING LENGTH) + FLOW CELL VOLUME
{only fill out if applicable}

= gallons + gallons/foot x feet) + galions = gallons

DEPTH INWELL ooty 7] | | DEPTH N WeLL (oetr 2] nnareoar. DR 00 | Bioen DO | romesh tomtons:H--2.0
e | Volume Vo Purga s pH | Temp. | PO Dgf;g;:id Salirity | ORP Color Odor | Turbidity
(laggﬂgr?sci) (ng \Er?sd) gg}ne) (f:i\éﬁ_tgé ) =19 (°C) (mS/om) (mgL) (%o} (mV) {describe} (describe) (NTUs)

DYIO0. D [0 b0 DY RTOM ¥P 94.07(5.07 [0, §5 13,06 [775 [cisay [ nA 120X
IO LD 1. 90 10 A, §5 I 2A.nJ15.25 [0.85 [2.82.|Q.4 |elcr | MA 1i5. 4
DEA00. 0 [1. 80 (0,0 15.02 4 3DPH0T .15 Q.40 219 |4 ' a7
MDD b0 12,80 [0.001A.q0 137 0413.20 0.2 [{71[i.5 5.H8
830100 12,00 [0.Db ln. B 4. Tl 40| 2.6 10.231 11.3] (A Tk .Y
0A0RI0 WO 12, LD 0. Dpll. (77 [H.8D M.T7412. 24 1031 |[.$H[.2D W 4]
0AID. 20 2.9D10.Dio [, 17 |k §1 PU33[0.13 10.29 [ OG[ HO [ 3.03%
K00 A0 H.2D 0.0 (.} B .80 [24.002.0% [0.21 [1.DWIH.GD vV 83D

WELL CAPACITY (gai/fft). 0.75"=0.02; 1"=0.04; 1.25"=0.08, 2"=0.16;, 3"=037; 4”=085 57=102 67=147, 12"=588
TUBING INSIDE DIA. CAPACITY {gal/ft). 1/8" =10.0006, 316" =0.0014;, 1/4" =0.0026; 516" = 0.004; 3/8™ = 0.006; 112" =0.010;  5/8" = 0.016

PURGING EQUIPMENT CODES: B =Baller, BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Perislaltic Pump; 0 = Other {Specify)

SAMPLING DATA

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

pUMP CRTUBING | U TUBING | FIELD-FILTERED: Y @ FILTER SIZE: prn
DEPTH IN WELL (feet): Q_‘ 1 MATERIAL CODE: DF Filtration Equipment Type:

FIELD DECONTAMINATICN:  PUMP Y @ TUBING Y @rep\aced) FIELD EQUIPMENT IDENTIFICATION

SAMPLE GONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 WATERIAL | VOLUME | PRESERVATIVE Afm EL)TOSFLS EQUIPMENT FLOW RATE
, i ‘ _
CONTANERS |  cope Ly USED METHOD CODE (mlpermindle) | wocely Q| Ry i{’)l s Dlp G421
]

NES APP 220 TURBIDIMETER

PE i | —
HO L HCL TRSIA [ oce:fA-HANTY sw: {31 10CO20H3

£
G [HD VEAQ OTHER

Co U0 | oo 808
c

\, 0 [HQ | BOI | MFE !
AG 14O | HCO) 1 ToC
REMARKS: '
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; 8= Silicone; T=Teflon; O = Olher(Specify)

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

AN

RFPP = Reverse Flow Peristallic Pump; SM = Straw Methed (Tubing Gravity Drain); 0 = Other (Specify)

NOTES: 1. The abovs 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 Speclfic Conductance: +5% Dissolved Qxygen: all readings = 20% saturation (see Table FS 2200-2); aptienally, + 0.2 mg/L or + 10% (whichever is greaten)
Turbidity: all readings < 20 NTU; optionally +5 NTU ar + 10% (whichever is greater)

O well needs repair. el O needs well tag — 1 locking cap: l% L= other comment: i
0 DI Water Lot # = DMS/MSD = __ [ Equip blk «—=-_ L. Ambient bl =="_ O Trip bik -
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TRINITY Modified FDEP Form FD 9000-24

ANALYSIS & DEVELDPMENT CORP,
Ervircrinintal & Enginegring Seivioss
LUt lg L

GROUNDWATER SAMPLING LOG

0 SYSTEM ON 0O SYSTEM OFF_+KOT APPLICABLE (NG SYSTEM)

SITE NAME: gﬁ . ‘ l | SITE LOCATION: W A DATE: n_% },1 g l , *'I
e ‘ X ¥+
WELL NQ: {,‘LW —- q_ SAMPLE ID: FREE PRODfJgT: Y ﬁ) FIELD DUPLICATE: Y éj
%- & il - OF | oermte proBUCT (raToo): DUPLICATE ID:
PURGING DATA

WELL TUBING “ za WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER (inches): DIAMETER (inches): DEPTH: feetfo feet | TO WATER (feet)g— lr % OR BAILER: P(’?

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL CEPTH - STATICDEPTHTO WATER) x WELL CAPACITY
{only flll out if applicable)

= { fest — feet) x gallonsifoat = galions
EQUIPMENT VOLUME FURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + {TUBING CAFPACITY X TUBING LENGTH} + FLOW CELL VOLUME
(only fill out if applicable)

= gallons + | gallons/foct x foet) + galiens = gallons

DepTh WLk st L\ | DERTH N WELL Goetr LA e OBon | eeemeem 3 | Torvaune o 58
Volume vclum' Purge Dfpth H T Spec. Dissolved | g0y ORP Gol idi

Rl e I I O B < B O = P
ORig) 0| 6-te [0.06 |9(0p (595 (851 [3.08 (045 133 [15.5 [CLE [one [0 (g
D% 0. le 1,71 [0 S0 [5.61[262 3.8 (O 22 (L[4 .4 [CLL [nane 5.2]
08% C.la|1.8 [0.06[M ST [9.60184[%3.He 0.1k |98 LI [(LEL [nite, [T
O84 0. [2.94 [0.0e|A AL H|ZS 63 |o. 14 [T 92L& g [vow |33 o1
%b 0.6 |50 [0.06 04 [SHITE 2 (d [0.i7 [T.90["T6.8 fbiith]iore 54 |8
0.k %k (0.0 105 |SHZC3[34dF lo.q1 1182 Mo Wone, [3Y, oz
cAcSI .2 (2.9 [0.06 [0 NS 9T 288[%2.20 o bb [1.37 [-70.9 [Vdads Wone [C8. 43
| o 5 4. T 6.0k |loHal5.88 [15.%9]2.%5 oI [LH "'?-'Z.Z%:i;«fmwm 281
oAlsl o8 14.98 0.0 V0. HA|C. 81 |83 2 Lte|o.jo [ o[- T Ao (25 99

WELL CAPACITY (gal/ft): 0.75" =0.02; "=0.04; 1.25"=0.06; 2"=0.16;, 3"=0.37; 4"=065 5"=10Z 6”=147;, 12"=5.88
TUBING INSIDE DIA. CAPACITY (gal/ft): 1/8" = 0.0006; 316" =0.0014;  1/4" = 0.0026; 516" = 0.004; 318" = 0.006; 112" =0.010; 6/8"=0.016

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

. SAMPLING DATA

SANPRED BY (PRINT)/ AFFILIATIO SA?@W?@:ATURE(S}: SAMPLE TIME:
j-jfw i \MH L M dom a1y
PUMP OR TUBING Z \ TUI?_@G [ VQ FIELD-FILTERED: Y FILTER SIZE: pm
DEFTH IN WELL (feat): MATERIAL CODE: Filtration Equipment Type:
FIELD DECONTAMINATION:  PUMP . Y (ﬁl) TUBING Y @(repiaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENCED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
e MATERIAL | VOLUWE | PRESERVATIVE Afﬁ‘éfcfés EQUIPMENT FLOW RATE
CONTAINERS | CODE | (ml) USED METHOD CODE (ml perminute} | Model \!gi Pﬂﬁ + | SN ”ﬁmi Hi
‘< 2| | oD e NGS AP 120 TURBIDIMETER
7 [ »UE U e | odel {A4L riPens] SV 2l e D403 Lo
%4 ({a U Ued VoL OTHER
T = ~
BB ICRIE 7 I (I T
L pa o | VU Toc
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polysthylens; PP = Polypropylere; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Paristaltic Pump; B = Bailar: BF = Bladder Pump; ESP = Elactric Submersible Pump;
RFPP = Roverse Flow Peristaltic Pump; SM = Straw Methed (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute zll of the information required by Chapter 62-160, F.A.C.
2. STABILIZATION CRITERIA_FOR RANGE OF VARIATION QF LAST THREE CONSECUTIVE READINGS (SEE FS 2212 SECTION 3)
pH: + 0.2 urlts Temperature: 0.2 °C Specific Conductance: +5% Dissolved Oxygen: all readings = 20% saturation (see Table FS 2200-2); opticnally, 0.2 ma/. or + 10% (whichever is greater)
Tul'bidlty allireadings = 20 NTU; optignally + 6 NTU ar £ 10% (whmhever is greater}
f

O well needs repair___ " O needs well tag ,,_ Dlocking cap: O other comment: —
0D} Water Lot #___ =" OMS fMSD —_ 0 Equip blk - 1 Ambient blk — O Trip bl __=—"""
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TRINITY

ANALYSIS & DEVELOPMENT CORP,
Eswironmanta) & Enginsoring Sorvices
L th L L

GROUNDWATER SAMPLING LOG

Modified FDEP Form FD 9000-24

OSYSTEM ON _C SYSTEM OFF O NOT APPLICABLE {(NO SYSTEM)

SITE NAME: \g ’ SITE LOCATION:
Nyl |
FREE PREDUCT: Y

PTE 92 MOIen 1
D)

FIELD DUPLICATE:

Y

" E Emn-00

M Evn-09

DEPTH TG PRODUCT (it BTOC): @ DUPLICATE ID:

PURGING DATA

TUBING

WELL ) .
DIAMETER {inchas}: 2_ DIAMETER {inches} Il() DEPTH: feet

WELL SCREEN INTERVAL

STATICDEPTH - PURGE PUMP TYP
TO WATER (feety: ), Fj% OR BAILER: 2

to feet

(only fill out if applicable)

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

EQUIPMENT VOLUME PURGE: 1EQUIPME;T(VOL.=PUMl:eVeE)[UME+(T G‘:EAPACITY fset) ')I‘(UBINGLENGTH) g-alﬂfgwogtELL:VOLUME aslons
(oniy il out  appliceble} = gallons ¥ " gallons/foot x feat) + gallons = gallons
DEPTH INWELL (rooty ) | | DEPTHINWELL goer . 2 | wmatesar. JOJHA | Enveoar. [ D55 rurcen atonsy £b. 20
oo | Yo e | e | B g | | SR e | o | o | e |
{gallons) | (galiong) (@pm) (fLBTOC) (mfem) (mg/L)
DD, 0000 [0.0w Y07 [4.03 [9H,[ 2.5 7.8\ |L§4- 1343 [chior | A [7l6.5
005 [0-00[1. 20 [0.06[10.55 4. || MBA5[3. 8 [2.5] (2.0 70 4k  Dndr
[015[0.0 11 %0 10001101307 DA.0H A oip (7.1 [2.40 [0d 1 1.
025 [0. 00240 0.0 [12.21 3.9 25.17[5.02 [1.R [2.0Q[pR.O 22 .4
102410001200 10,002,943 1Y IRDAIR LY |1.A4 (207 [T0.” 25.2
041 0. 001500 0. O [I5HI 14,82 754 . HA |1 bl [2.0b](]. | 0.
10A010. A0 12,90 [C. Cip 1205 1485 DARpT K55 [1.A2 B0Dlkdb [ b [ | [0d.2
005 0. A0 | 2D 0.0 141G |2.83 25.61 8,65 |1 Hib [3.D5 (2.3 il Y
WELL CAPACITY {galfity 0.75" = 002, 1" =004; 125" =006; 2°=0.16, 3 =037, 4 =065 5 =102 6 =147, 12" =558
TUBING INSIDE DIA. CAPACITY (gai/ft): 1/8" = 0.0006;  3M6"=0.0014; 14" =0.0026; 516" =0.004;  3/8"=0.006;  1/2"=0.010; 5" =0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; 0 = Other (Specify)
SAMPLING DATA
SAMPLED BUF'RINT) I/\FF\LIATION: SAMPLER(S) SIGNATURE(S): SAMPLE TIVE:
A Fous [ TOnety | N 105l
PUMP ORTUBING 7 { TUBING | FIELD-FILTERED: (¥ N FILTER $IZE: pm
DEPTH IN WELL (feet): 2 i MATERIAL CODE: DE Filtration Equipment Typa:
FIELD DECONTAMINATION:  PUMP Y @ TUBING Y ’@(replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
r WATERIAL | VOLUME | PRESERVATIVE Amé;{osés EQUIPMENT FLOW RATE
CONTAINERS CODE L) USED METHOD CCDbE (. par minute) M"den\j& I F;)E)lﬁ| S O(ﬁel 242‘
H PE |1 L — N&S APP 220 ! TURBIDIVETER
206 40 [ 00l 30008 o FEAWE T o 14 TOC 02042
7 A LY HCJ T0C OTHER
T 230 O R [T
| PEsod 250 HNDs [WQIOC
A1 CG [H0 | HCI™ [I4Dioont | y
T 1 PE [ 9501 HNDs ) Diasmmnl DL 10 AavDAL

MATERIAL CODES: AG = Amber Glass;

CG = Clear Glass; ’ PE = Polyethylene;

PP = Polypropylene; §=Sllicone; T=Teflon; Q= Other {Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump;

RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;

BP = Bladder Pump; ESP = Electric Submersible Pump;

1

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. STaABILIZATION CRITERIA FOR RANGE OF VARIATION OF LAST THREE CONSECUT!VE READINGS (SEE FS 2212, SECTION 3)
pH: +0.2 units Temperature: + 0.2°C Speclfic Conductance: +5% Dissolved Cxygen: all readings < 20% saturation {see Table FS 2200-2); optionaily, + 0.2 mg/L or 4 10% (whichever is greater)

Turbidity: all madings < 20 NTU; optionally + 5 NTU or +10% {whichever iz greater)
- Ineeds well tag
LU MS/MSD a—

! VE 180 OrHh
TP

7 PE 250 mMabH2oAe  §

O well needs repair.

O DI Water Lot # O Equip blk

e

O locking cap: ij‘!ﬁ 1 other comment: -
" T Ambient blk - [ Trip blk -

App 126 | PE 125 HhaSly

! v

To+P



TRINDI'TY

ANALYSIS & DEVELOPMENT CORP,.
Envimrmaenial & Bngineoring Gervices
ke LENEFRRIG S

GROUNDWATER SAMPLING LOG

CSYSTEMON JSYSTEM OFF 0O NOT APPLICABLE (NOQ SYSTEM)

Modified FDEP Form FD 9000-24

SITE NAME:_ - SITE LOCATION: DATE:
$176 1) S SAL K304 nng 3/33/ 0
WELL NO: SAMPLE D FREE PRODUCT: Y (1D FELDDUPLICATE: Y (9
E"\i M~ £ M) - DEPTH TO PRODUCT (# BTOC): DUPLICATE 1D
PURGING DATA
WELL TUBING 3/;, | WELL SCREEN INTERVAL STATIC CEPTH PURGE PUMP TYPE
DIAMETER {inches): @\ DIAMETER (inches): //47 DEPTH: 1§ feetto 23 feat | TO WATER (fest): J O | oreaLER: p. Pusmf
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH 10 WATER) X WELL CAPACITY
(only fill out if applicable)
= foet — foat) x gallonsifoot = gallons
EQUIFMENT VOLUNE PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING GAPAGITY  x  TUBING LLENGTH) + FLOW CELL VOLUNME
{only fill out if applicable}
= " gallens + ( gallons/foot x feet) + gallons = gallons
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME
DEPTH INWELL (feet): &1 | DEPTH IN WELL (fest): &\ INITIATED AT: © 8 15 ENDED AT:9 3D | PURGED (gallons): ‘7’»5'
Cum. Depth ™~ . el
Time | ¥Oume | volume | Purge ta BH Tamp. g"ﬁg Dgf""’ed Salinity | ORP Color Odor | Turbidity
Purged | Purged Rate Water (5U) 6) o Y?S” (%e) (mv) {describe) | (describe) |  (NTUs)
{gallons) | (gallons) fgemy | (RBTOC) (mScm) (mg
%3'5 0- b &b Dvﬂb 7 80 Gt |9Y. 8 | 3,10 O b3 |1Lbi M8 |ctawey |Aeve |74
B3slo. e | LY |0k |F 2 [566(|350 |a.0F |55 [1.57] | 37.6
085510, |18 [o.nble6Y (557 (251 [2.89 |ose [].50 |[90.5 16,5
0855 0. 6 | 2.4 |0.0b (/1.7 596 195( 2,80 [8, 50 |1.43 | 555 19,9
2951 0.6 | 30 lpoe |1os0 [S3¢ (353 |70 |@.5] 139 |ef3 |[tien )2, 2
1S 0. ¢ [ 3.6 |poe [13.08]537 (252259 [0.39 [1.33][3£.73 985
P30 0.3 3.9 0.06 139%[53Y [#5212.59 [0:97().33|295 (&7
o p.2 (Y (006 133253851 (D5S [0 3 [1.R1 300 0.5
2430(p,3 |95 [0.-06 [[328 [530 252|253 [0 24 [1:3¢ A% g 10. 4
WELL CAPACITY (gal/ft: 0.75” = 0.02; 1"=0.04; 1.25"=006, 2"=016, 3" =0.37; 4°=0685 5 =102 6"=147, 12" =588
TUBING INSIDE DIA. CAPACITY (galfity: 1/8" =0.0006; 316" =0,0014;, 1/4"=0.0026; 56" =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 = Paristaltic Pump; @ = Other (Specify)
SAMPLING DATA
SAMPLED BY (FRINT) / AFFILIATION: SAMPLER{S) SIGNATURR( SAMPLE TIME:
DANEL Hes  sies~ A D,w,ﬂ, Ao i 0530
PUMP OR TUBING =Y TUBING P FIELD-FILTERED: Y (@ FILTER SIZE: ~— _ um
DEPTH IN WELL (fest): MATERIAL CODE: ? Filtraticr Equipment Type:  ~——
FIELD DECONTAMINATION: PUMP Y @ TUBING Y T (replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
P WATERIAL | VOLUME | PRESERVATIVE ANSOSFIE EQUIPMENT FLOW RATE 7
CONTAINERS | GODE (i USED METHOD CoDE Lpermnis) | Wadsl ¥ ¢ B¢ | sve 1501010 ¢ ¢
3 Co- Yo S Gagrp AP A>D TURBIDIMETER
\ [ ] { MORE THS Model 3-10 O & | st H133
| ¢ |350 | Lo, 6010 OTHER
H Pe |1l woug V&S |
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP =Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES:  APF = After Peristalic Pump; ~ B=Bailer;  BP = Bladder Pump;  ESP = Electric Submersible Pump;
RFPP = Reverse Flow Feristaitic 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. STADILIZATION CRITERIA FOR RAMNGE OF VARIATION OF LAST THREE CONSECUTIVE READINGS (SEE FS 2212, SECTIGN 3)

pH: £ 0.2 units Temperature: + 0.2 °C Specific Conductance: +5% BissolvedLsygen; i
Tusbiditysall readings < 30 NTU; optionally + 5 NTU or + 10% {whichever is greater) ORA * 09

Owell needsrepair_____ 'Y~ [Cneedswelltag O locking cap:

DI WaterLot#__ A A oMs/MSD_ Y™ oEquebk AT

i

O other comment:

2012_1102

JAmbientblk __af a4~ M Trip blk __ Az A-

readings = 20% saturation (see Table F5 2200-2); optionally, + 0.2 mg/L or + 10% (whichever is greater}



TIRINITY Modified FDEP Form FD 9000-24

ANALYSIS &'DEYELOPMENT CORP.
Envirdrimental & Enginegring Sarvices
LT ]

GROUNDWATER SAMPLING LOG

OSYSTEMON DOSYSTEMOFF  JNOT APPLICABLE (NO SYSTEM)

SITE NAME: SITE LOCATICN: DATE: ”
SITEN | SO N sovvivie 3/93/ %07
WELL NO: SAMPLE ID: FREE PRODUCT: Y [ FIELD DUPLICATE: Y W
g KMy = | { < gl - L\ DEPTH TO PRODUCT (ft BTOC): DUPLICATE ID;
PURGING DATA
WELL f‘| ) TUBING 3 WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYP
DIAMETER {inches): DIAMETER (inches): /NI DEPTH: ﬂﬁ faet to ’1}-—3 fest | TO WATER (feet):ds‘:‘t)-6 CR BAILER: Iﬁt fw
WELL VOLUME PURGE: 1 WELL VOLUME = (TCTAL WELL DEPTH - STATIC DEPTH TOWATER) x WELL CAPACITY N
{only fill out if applicabla)
= feet — fest) x gallonsifoot = gallons

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

= gallons + | gallansffoot x faat) + gailens = gallons

DEFTH INWELL (rasty o2 | DEBTH N WerL fosgr B\, wratenar: V) YS | Enpeo AT PURGED (gallons):
Cum. Depth }
e | o | | R | S | &R | S | o | CHY O |G| 2 |
fgallens) | (galions) {gpm) {ft BTOC) mS/om maiL} .

Bsg| 0 |Op |Poe 761 |S93]251| 620 (G0 545 |jov.p [Cisst [ Vo [ 58 o
[pos| S [ \Vva [O-06 1015 499 | 2€2 (. 33 ]| 047 [345 |Iol & [LHEER GF
13is| g6 | V.8 [0-06 |1] 80525 |a5.3 6358 | 00 |373]100:8 Y 9
(335 &< | Y | P.et |[JSA[$. 09353 6.8 009 |34y |)10% gﬂg
335 ©-6 | 30 1 o6 iT.03:03 1253|6037 067 |3.99]106.8 1. 3
1295 O (3. 006 15,0450 | 253 (&Y |Opg |55> 108§ ol 36
350] ©.3 (3.8 |p-06]13.867]5 20254 6. 00|00 3641108 A
13551 0.3 (4 x |06 [J4in 15322 .8 [o.08 7722 [1iné EX
/dm] 6.3 |HUS|ooe 146523 BSYC-7F 999 [3.78 [113:3 i3.%7
WELL CAPACITY (gal/ft): 0.75" =0.02; 17 = 0.04; 1.25" = 0.06; 2*=0186; "'=10.37; " =0.65; 5" =1.02; ¥ =1.47; 12¥ =588 * i

TUBING INSIDE DIA. CAPACITY (gal/ft): 1/8"=0.0006; 3/16"=0.0014; 1/4" =0.0026; 516" = 0.0D4; 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(ST: SAMPLE TIME:
Vanel £640L  Sles— ot by
PUMP ORTUBNG (3 TUBING SNE FELDFILTERED: § N FILTER SIZE: <45 pm
DEPTH IN WELL {feet): k MATERIAL CODE: Filtiration Equipment Type:  {alLanpee
FIELD DECONTAMINATION: ~ PUMP Y 447 TuBING ¥ (R \replacad) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 MATERIAL | VOLUME | PRESERVATIVE Do EQUIPMENT FLOWRATE 7o
CONTAINERS |  GODE (ml) USED METHOD GODE (L perminute) | Modet: gy Ky | sse: [SLIIQL Q
3 Ce |HP HC €350 A7 A YO TURBIDIMETER
a2 A6 | D | R~ Tel Ml o, | o Y1a3
T . [T B
\ P & 1L NOAE 1 b-é(?w@‘ sivierre AT OTHER
% pe 50 Yo, belo 2w,
=) CG- | YD Y  BiorAR
I Pe  |2sD | o, boie Floeld
REMARKS:% | ©%T pe Pl Hspeo P-6
P ixd { % | L
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polysthylens; PP = Polypropylené; S = Silicone; T =Taflon; 0O = 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}; 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 mgfl. or + 10% (whichever is greater)
Turbidity: all readings < 20 NTU; optionally +5 NTU or + 10% (whichever is greater)

“I well needs repair, A/ 0 needs well 1ag & C locking cap: ‘T O other comment:

JDl WaterLot#_ A @ MS/MSD _ad A JEquipblk __ 42" 0 Ambient bk _AJA OTripblk _ AeF—
9«\ re lam }ﬂﬂae& ‘sc.\ma@ \ ey \ XHD \

2012_1102

—




Tulvstls&!sﬂ!p:?cu{ | Modified FDEP Form ED 9000-24

Environmertal & Engénearing Sarvicas

GROUNDWATER SAMPLING LOG

0 SYSTEM ON _ [ SYSTEM OFF f'ﬂDT APPLICABLE {(NO SYSTEM)

sTENavE - e (1 L qkauaww{(t #1217 -

WELL ND: SAMPLE ID: FREE PRODUCT: > | FIELDDUPLICATE: 'Y
ZIW w - ol % (o]} DEPTH TO PRODUCT {#t BTOC) DUPLICATE 10:
v
. PURGING DATA
WELL TUBING ‘? f & WELL SCREEN INTE| STATIC DEPTH LF ‘E— PURGE PUMP TYPE
DIAMETER (infttas): DIAMETER (incMed):t: @ DEPTH:% faat to Zfeet | TO WATER (feet): |» Mo OR BAILER: f f
WELL VOLUME PURGE:_1 WELL = (TOTALWELI DEFTH — STATIC DEFTHTO WATER) X" WELL CAPACITY
{only fill out if 3bla) i —— B
= feat— feet) x gaflonsffoot = gallons .
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY ~ x_ TUBING LENGTH) + FLOW CELL VOLUME
(oniy fill put if applicable).... . ; -
= gallons + { gallons/foot x feet) + gallons = galions
INITIAL PUMP OR TU FINAL PUMP OR TUBING PURGING Q a l,{ PURGING TOTAL VOLUME
DEPTH IN WELL (feetSE; 23 DEPTH IN WELL (feat): 'l i INITIATED A &E L ENDED ATO‘(’L‘! PURGED (gallons}: "(-Z
Cum. Depth ;
Time | Volume | voume | Pumge o pH Temp. g"eg D§'5°"’e” Salinity | ORP Color Odor | Turbidity
Purged Purged Rate Water (5L {°0) g? - "Y?Len (%o} (mv) (dsscribe) | (describe) (NTUs)
(gallons) | (gallons) (gem) (ft GTOC) (m/cm) (mgiL)

frtt bt o
Bz 0.lo| 0.0 0.06/5.64 G % [ZR1 34 [ &42 [[FA "E%&?__%“Emw\ M LAA
RA 0.6 T 6,088 (626, F3 290 0.3) | 0.2 3.9 -15% nona, [ 143
PLEL D) O-00 [$ A 5.4 2FA] (035 [oF 3.4 [Tl [ Loor prome (55
R 0.0k S”_ﬁ"\ SCleF280] L 13 |1 .11 13- 22[-TOl [¢ ko [rone
S

e
-~

D 2
oA 0 . Q. 0(s C.q49.00 ©0.05 [V ] [Z.23-1el [elons [vanma | 126
Al v L, 0.-0k|& 9 |5 77 Z%l Al | UMa [ 319 [ ~T@ 8 - fppnipowe 9. BS
A4 O 0.0216.9% §24[2%82[T 56 [ VT2 .T6| =16V | {enr | Loernd . (r2
o4yl 0 0.0k /¢4l s*v—te'L Z83[S. % [ 116 121 2[ NGl lew [Vore {1, \

WELL CAPACITY (galfft) 0.75"=0.02, 17=004; 1.25"=0.06; 2"=016: 3"=037, 4"=0.65 5 =1.02. 6"=1.47, 12°=588
TUBING INSIDE DIA. CAPACITY (gai/ft): 1/8" =0.0006;, 3M6"=0.0014; 1/4"=10.0026; 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 = Pgristaltic Pump; 0 = Qther {Specify)

SAMPLING DATA

SAMPLEL BY [PRINT} / AFFILIATION: SAMPﬁ 5) SIGNATURE(S): SAMPLE TIME: ﬂ
Ni:b gw)m Tibl ‘LJ /. "fu/\, WW O 1 ,Lr

Lelvadisy
S| E [sfer

PUMP OR TUMING TUBINGE © ; FIELD-FILTERED: @ % N FILTER SIZE: @u]_ m
DEPTH IN WELL (feat): /L\ - MATERIAL CODE ! Filtration Equipment Type:
FIELD DECONTAMINATION:  FUMP Y @ TUBING <P 0replacec) FIELD EQUIPMENT [DENTIFICATION
SAMPLE CONTAINER SPECIFICATION " INTENDSD SAMPLING |- SAMPLE pUMP H20 QUALITY PARAMETER
) WATERIAL | VOLUME | PRESERVATIVE "MEIOR EQUIPMENT FLOW RATE : 52 "
CONTAINERS | CODE (Ll USED METHOD CODE (mL per minte) M°d9'1y=$'f @u + | sue (ST M;ﬁ} 3
q 0 1 ANWOod | CSIA e 1.%D. " TURBIDIMETER

| o Tiom| — L)@j} - 1 Modei( M‘WJ s 5228 -OF {«i’/
| v, |[{poeo| T Ve Vel Uit - DR
=3 C, G "b — v s 3 .
[ [¥e [Sto| Uady DhsFeiul
l Ve (8o [Hib- ¢ e&m%h« g
REMN[RKS: ?f. 21€0 — CLLI Q‘D SDV

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; FE F'ofyethylene‘i . PP =Polypropylene; S = Silicone; T =Teflon; O =.Qther (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BF = Bladder Pump; ESP = Electiic Submersible Pump;
RFPP = Reverse Flow Peristaitic Pump;  SM = Straw Method (Tubing Gravity Drain); O = Qther (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 SECTIONS

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

2 well needs repair - ~ needs well tag O locking cap: - 0 ather commenL:
pr— T TS

1 DI Water Lot # 0O MS/MSD o~ d Equip blk - 0 Ambient bik C Trip blk -
T Ah Y Hy L
7, GG MO Ay My

2012_1102 417 ) C& Lh \“{L[ VM/
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TIRINITY Modified FDEP Form FD 9000-24

ANALYSIE & DEVELOPMENTY CDRP.

Environmaental & Enginesdng Services
wharw Irindtyadi com

GROUNDWATER SAMPLING LOG

ZSYSTEMON [ SYSTEM OFF [‘S(NOT APPLICABLE {NO SYSTEM)

srEnvE SudL STEOTOMNAS QG K/\Qﬂ\l 17 4un |7
)
WELLNO 1~ . | SAMPLE D= FREE PRODUCT: 0] FIELD Dupuc:m@ ¥
E_ Ymin - 07 ] KM[/\§~ QQ_ DEPTH TC PRODUCT ( BTOC) DUPLICATE ID:
PURGING DATA
WELL /) | TUBING g WELL SCREEN INTE STATIC DEPTH PURGE PUMP TY
DIAMETER (inches): DIAMETER (inchesyf | {f] DEPTH: feetto”/ ) feet | TOWATER ffeet) ) %\7) OR BAILER: 5?
WELL VOLUME PURGE: 1 WELL VOLUWE = (TOTAL WELL DEPTH — STATIC BEPTH TO WATER] x WELL CAPACITY
(ony TMroutiFappligable)

i feet gallons/foot =
"-‘H APACITY  x  TUBING LENGTH) + FLOW CELL VOLUME

EQUIPMENT VOLUWME PURGE: 1 EQUIPMENT VOL =F
{only fill out if applicable)

= gaflons + ( gallons/foot x feet) + gallonsg = “Yaltorrg-{-

DEPTH IN WELL (feet): (f ] | DEPTHIN WELL (feet;: 7] INITIATED AT: D]a) ENDEDAT:H ﬂ) ;URGE\I,J’OgI;_aIIons) H— 20
! Volume Vg:-IIJTI‘iE Purge ngth pH Temp Spec. Dissolved | gopniey ORP Color Odor Tusbidity
) G | P | Rale | wee oG9 eel |G| e || e | e |0
108511, 70 11.2010.00[ T.1R”[p024 7270 (317 [0.6b 102 4% 0 |Cie0r| NA []3.7
10 0. 1011 .8010.00[7 (Ol m-z.xn;} 201 [D.57 ). Aln-tig-] L HAD
(OR300, 60 2. 4D10. 0 [7.9 11in70l28 212.0 ] 0.2 [I.AD-H0.5 . 5D
DA 0,003 DD (0.0l ‘?2 p2AI8112. 37 [0.bl 1LHE 82 b .27
5104013, w010V [@,24 112.25019%.710 7150 .05 [LH2-11.A .07
111510.50[2.000 D‘Ob‘ﬁgg 0.28192.217. 711 [0 TD1.39 [ A.2] \é/ 221
73103006 101000 [7.50w.A798 27 0o |0 AL 5] T30 3.2

WELL CAPACITY (gal/ft): 0.76"=002; 17=004, 1.25"=008;, 2"=016;, 3"=0.37, 4"'=0865 5§ =102, 6"=147, 12°=5088
TUBING INSIDE DiA. CAPACITY (gal/ft): 1/8" = 0.0005;  3/46" = 0.0014;  1/4" = 0.0026; B16™ = 0.004, 3/8" = 0.008, 1/12" = 0.010; 5i8" = 0.016

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

SAMPLING DATA i1

SAMPLED BY (PRINT),/ AFFILIATION: SAMPLER(S) SIGNATURE(S): SAMPLE TIME: i £ |
A HOULY | iumm oy Loy
PUMPORT ] TUBING | - FIELD-FILTERED: FILTER SIZE: um

DEPTH IN LL (feet): Q:‘ MATERIAL CODE: pr Filtration Equipment Type 5‘ j

FIELD DECONTAMINATION: PUMP Y @ TUBING Y @(replaced) FIELD EQUIF'MENT IDENTIFICATION

SAMPLE CONTAINER SPECIFICATION 'mf\i“\?sﬁg SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
EQUIPMENT FLOW RATE

# MATERIAL | VOLUME | PRESERVATIVE AND/OR

CONTANERS | CODE | (mi) USED METHOD - (L per i) M"de‘\lgi DVBU“WE? 1AL 02023
' Ca 1HO | HC| VoL APY 230 uRgoweT=R

oz S £E e IO o (5T GHaCEL
ﬁ(’:}l v X TG OTHER
PE.IARO0 | HNDz  |Cama y

T A

PE_ 1200 | HNO2, [Disg MnEr. o,
PE 1980 (GueBrauiith) gendoy Y ‘
RE;:Y\RKS: Cﬁ 40 —_ V‘FA T N/ W
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Pclysthylene; PP = Polypropylens; 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; 8M = Straw Method (Tubing Gravity Drain); 0 = Other (Specify)

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

pH: £ 0.2 units Temperature: x0.2 °C Specific Conductance: +5% Dissalved Oxygen: all readings < 20% saturation {see Table FS 2200-2); optionally, + 0.2 mg/L or + 10% (whichever is greater)
Turh|d|ty all readmgs <ZGNTU; optionally + 5 NTU or + 10% (whlchever Is greater) .

S well needs repair {1 needs well tag O locking cap: — L: other commeant;
DI Water Lot # T CMS/MSD - = Eauipblk ~—= C Ambient bik o T Tripblk

L cg HO  — CSIA {/ \‘/
| PE VL - Dhe Dnb VevA

e

2012_1102



TRINITY

ANALYSISE DEVELOPMENT CORY, Modified FDEP Form FD 9000-24

Environmental & Enginpering Services
vt fritfityade. com

GROUNDWATER SAMPLING LOG

O SYSTEM ON_ ] SYSTEM OFF DT APPLICABLE (NO SYSTEM)

SITE NAME: St u SITE LOCATION: VWQYS (‘JM DATE: (\O,[ 7 / 2

WELL NO: SA D: FREE PRODUCT: h FIELD DUPLICATE: Y
0{_,[/\/\“} ~03% &Fj I),E( Fir) -03 DEFTH 70 PRODUCT (ET0C DUPLICATE I [
. PURGING DATA
WELL TUBING % J “.2, WELL SCREEN INTERVAL STATIG DEPTH S‘ W PURGE PUMP TYPE
DIAMETER (inchef: DIAMETER (indheb): DEPTH: |4  feettod 3 feet | TOWATER (feet): ; OR BAILER: ?
i WELL VOLUME PURGE: 1 V_VELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTH TO WATER) x WELL CAPACITY :
{only fill ou‘ff'a‘p'p‘ﬂt’é‘b‘te; , _ _ - e
) e —'(' cfeet—- e _ feet) x gallons/foot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY x TUBING LENGTH) + FLOW CELL VOLUME -
{orly fill out If applicable) Jﬁ%
s C gallons + ( gallons/foot x feet) + gallons =
INITIAL PUMP OR TUB FINAL PUMP-OR TUBING - @ ( PURGING }/ i PURGIN 3{ fo‘f, TOTAL VOLUME Lf 2
-] DEPTH IN WELL (fest): DEPTH IN WELL (feet): o [NITIATED AT: Dl Q' ENDED PURGED (gallons):
. . Cum. : Dapth | ; |
Tme | Volume | volume | Purge 1 oH Termp. gpeg. Dgs"""ad Sannity ORP Color Odor | Turbidity
Purged Purged Rate Water (SU) (ec) g? : (xy%f)n {%a) (mv) (describe) | (describe) (NTUs)
(gallons) | (galions) {gpm) {ftBTOC) im3/om; mg

$-af%

WZAHO e | 0-O.06l{sALIEH 783 [ 186 [ O.ST 1Y [FBE Ueowr [ [ J1.5
W3 0o |V lpXNe "dS3way |28.1] 7. e 61.TH TN -8 dper | viwe [ LRY |
9 0. L[ 1.6 (’L@(sz' B2 o0l [785] 2.9 | 153 [1. 41 [ - Hd lger [1one [V 0
¥ .l (7.4 n-!a@ O (e.00el2B. 6] Z (e [ L H [V 3%]-00. W e Moo | 1S4
(nd M& L 10.,06] 6.0/ 18 1.2 .ot [T A [ L[~ cloer e | |
D
0.2

"

bty e gt

13

W3 =LSL 0P | 5.0 | e [704 |2 Mg [ 195 [T T HASL rlon,| fre 1§
27 O-0lo.| B An . 267784 [l | VUK | VOB A9 o] wes | 90
122 ©.% .L 0.0lo| G ol 28.4 2-267 144 [T 7o |- ¥8¢ dpu{ e 155

WELL CAPACITY (gal/fty 0.75" =002, 1*=0.04;, 1.25"=006 2"=0.16;, 3°=0.37; 4°=065 5 =102 6" = 147, 12"=588 : -
TUBING INSIDE DIA. CAPACITY (gal/it: 1/8” =0.0006; 316" =0.0014;  1/4" = 0.0026; 56" = 0.004; 3/8" = 0.008; 142" =0.010; - 518" =0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder.Pump; -- = ESP = Elactric Submersible Pump; PP = Peristaliic Pump; 0 =-Other {Specify)”

£l

L\ﬁ‘a,f‘@

o - PLINﬁ,DATA |
SAMPLED BY (RBANT) / AFFILIATION . SAMPLER(S) BIBNATU SAMPLE TIME:
-<'\’\‘| -(L
A [Reartr— o >

PUKIP OR TUBING o o ITUBING }&/ FIELD-FILTERED: / Y FiLTER SIZE: U 1 im
DEPTH IN WELL (feet): . /Z, { MATERIAL CODE: @ Filtration EquipmendTyoe! ) -
FIELD DECONTAMINATION:  PUMP Y . @ . TUBING Y @ splaceay FIELD EQUIPMENT-IDENTIFICATION

SAMPLE CONTAINER SPECIFICATION MEE*PSEI:? SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER * -

EQUIPMENT FLOW RATE

coghners | Gt | g | e | e | oo | i [wie VST Gondl v |GG S

Z, [ [ 5 :LES He i , > k} Fre )  TURBIDIMETER

(o | Y| i | s PG w7 24 - OSTE
Yo | HU

2,
Z ] OTHER
ti @SJ 2 ) Sb?) N
%‘ . 'E:% LM‘I
B ba ﬁ m.v

MATERIAL CODES: AG = Amber Glass; cG= Clear\éfags; PE = Polyethylene; PP = Polypropylene; S = 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 Grawty Drain}; O = Other {Specify)
" 'NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C, S
2. STABILIZATION CRITERIA_FOR RANGE OF VARIATION OF LAST THREE CONSEGUTIVE READINGS {SEE FS 2212, SECTION 3

PH: + 0.2 units Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: all readings < 20% saturation {ses Table FS 2200-2); aptionally, + 0.2 mg/L ar + 10% {whichever Ig greater)
Turbldity: alf readings < 20 NTU; optionally +5 NTU or + 10% (whlchever is greater) ~—

‘-—/
C well needs repair —_— {1 needs weIJ tag dure O lecking cap: C other comment:
G DI Water Lot # o OMS/MSD__ ™ ~  JEquipblk__~— - Ambientblk_ _ e~ OTripblk =

S T T o A S TR
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“TIRINITY Modified FDEP Form FD 9000-24

ANALYSES & DEVELOPMENT CORP,

Environmantal & Enginparing Sarvices
ey .

GROUNDWATER SAMPLING LOG

O SYSTEM ON 0O SYSTEM OFF WNOT APPLICABLE (NO SYSTEM} -

SITE NAME: @‘* J—Q, H SITE LOCATION: " } Ag Km DATE: (IL ’ .
O: SAMPL] FREE PRODUCT: N : lfb : W—
WELL N EID: g FIELD DUPLICATE: Y
G i) 0 “f G b ) Y oeeritoronucr estocy 0 | Burieare &

PURGING DATA ’
WELL /L{ TUBING S\ WELL SCREEN INTERYA| STATIC DEPTH g PURGE PUMP TYPE
DIAMETER (inshes): DIAMETER {inch&: DEPTH: feet to feet TO WATER (fest): Q/ OR BAILER: \?V
| WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH — . STATIC DEPTH TO WATER) x WELL CAPACITY
(only filt out i applicabTey ; _ : SN dgﬁ SRS
: ] = : feet— . .- - feet) x gallons.’fooi L jons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY C X TUBING LENGTH) = FLOW CELL VOLUME '
(cnly flll out if applicable) : . - ﬁ’
= gallons + ( gallonsfoot x feet) + gallons = gatlons
INITIAL PUMP OR TUBI FINAL PUMP OR TUBING . - PURGING ,quﬁ PURGING % TOTAL VOLUME
DEPTH IN WELL {fest): DEPTH INWELL (feet), . - ‘ INITIATED AT: ENDED AR PURGED (gallons): 1
: . . Cum. - Depth .
Time | Yolime | Volume | Purge 10 pH | Tomp. | gPes | Dlsoled | gapny | orp Color | Odor | Turbidity
Purged Purged Rate Water (su} (°c) (rng;::m.) (;E?Sn (%o} (mv) {describe) | (describe) (NTUs)

{gallons) {gallons} {gpm} {ft BTOC)

oG (108 [0.57 Y H Mw [Wove 7453

i G‘ (Q 0 4 (0 brO(ﬂ.

lW

N
v

Do 1. [0Sl

0 BSL I  eir VAL |

! =

! Q Du*@’ #tl% O“Dw’ “‘&

& ‘ ’j q @fﬁhr- ’
41 0. |L.0 (000 21 2 -

177’% 0.0 124 [ ¥ eleld 43 [IIH [23.5
| 0. 212 2| 058 93 o 11y

LY
I
i
|
i

39

\GE
VZA 0.5 X (L] 00LR A |lg A5 7+ 4[1.5%

WELL CAPACITY (galfty 0.75"=002; 1"=0.04; -1.25"=0.086; 2"=0.16; 37=0.37, 47=065 5°=1.02 & =147, 12"=588
TUBING INSIDE DIA, CAPACITY {gal/ft): 1/8”=0.0008; 3/16"=0.0014;- 1/4"=0.0026; 516" = 0.004; 318" = 0.006; 1/2"=0.010; ~ -5/8"=0. 01 6

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

SAMPLING DATA

SAlijED BY (PRI ).'AFFILIATiON ' SAMmNATO E(S): SAMP%TME:

PUMP OR TUBING /i - f ] uBNg” FIELD-FILTERED: LVZ N FILTERSIZE) .\ « pm
GEPTH IN WELL (feet): - L/ . MATERIAL CODE: Filtration Equipment L . !
FIELD DECONTAMINATION: . PUMP Y @ TUBING Y (Nyeplaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 WATERIAL | VOLUNE | PRESERVATIVE ADIoR. EQUIPMENT FLOW RATE
: CODE inut
CONTAINERS | CODE il USED METHOD oD (ml per minute) | Model K (}i’\)’( | St ﬁ 157924

 { If::‘ # Y ﬂ JOL A VU > Ubp TURBIDIMETER
Ly 0 A ML Mcdqﬂ/\/;b’fbﬂ@u}f s 6L Le(j%h '

%) ) il 01 - CTHER
/AR LT i

Vo, (50 [ — [hléAcqly
Vo | cool YINO2 [Ti Bqdu

— -ﬁ“‘";‘“:)&m

=S B Lo YE
{ s ) bk nH [ 57 A ,
MATE—RiAL CODBES: AG = Amber Glass CG = Clear Glass; PE = Pclyethylene; PP = Polypropylene; & = Silicone; T =Teflon; 0 = Other (Specify)

: SAMPL]NG EQUIPMENT CODES APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; -
: P RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Draln) 0 = QOther (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 CF VARIATION OF LAST THREE CONSEGUTIVE 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 mgﬁ‘L or+10% (whlchever isar-
Turh|d|ty all readings < 20 NTU; optionally +5 NTU or + 10% (whlchever s greater) . —

0 well needs repair. e 7 needs well tag m—— [1 locking cap: C pther comment:
DI Water Lot #__— NMS/MsD____ il

U e e Db An o
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TIRINITY Modified FDEP Form FD 9000-24

ANALYS5I5 & DEVELOPMENT CORP.
Environmental & Engineering Servicos
e, trinibymid £ o

GROUNDWATER SAMPLING LOG

O 8YSTEM ON T SYSTEM OFF LYNDT APPLICABLE (NO SYSTEM)

SITE NAME: {q m‘ Iri SITE LOCATION: AS ‘ﬂpyAﬁr\\ﬂuﬂ DATE: J L&ﬂe \ "",

= A - EE PROD
e NOEKM N ” DF.) SANPLE IDFK}\AW 0 SEPT}E-Iﬁ PROUDCl:JET (R BTOC): U SSI:’II-.II%P?I% D: .

PURGING DATA

WELL TUBING 5\5 WELL SC N INTERVAL STATIC DEPTH . , PURGE PUMP TY,
DIAMETER (inches}): DIAMETER (inche ’iw DEPTH: ?Ef feet to&’-{n fest | TO WATER (feet):H.77 OR BAILER:
VILE_IA.T\I:'BD_DLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEPTHTO WATER) x WELL CAPACITY
{only filrgut-if-applicable)
A - feet - " feet) x gallons/foot = gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PFUMP VO UME=~tFBIN
(only fill out if applicable)

.-:lq, J |TY

X TUBING LENGTH) + FLOW CELL VOLUME

= gallens + { gallons/foot x e r T e gallong = gallons
INITIAL PUMP OR TUBING FINAL PUMP CR TUBING PURGING ] PURGING QQ TOTAL VOLUME
DEPTH IN WELL (feety: ¢/ | | DEPTH IN WELL (feet): 2] INITIATED AT: O ? i ‘ ENDED AT:D PURGED (gafions)}-} . 7
Cum. Depth f
Time Volume Volume Purge o pH Temp. gpeg. D(';SO!VEd Salinity ORP Color Odoar Turbidity
! Purged | Purged Rate Water (sU) (G} ond. Xygen (%) (mv) {describe) | (describe) (NTUs)
[ {mSiem) {mgiL}
{galons) | (gallons) {gpm) (it BTOC) o

NS

)
T

W A DALY

, Bl (TECT VA 759

o] SR

N

U UL, ¥ % 5
wE/AlY wu DOQIC QWA TR BT STW.O410 74 [A15]-0.5 171
020,011 X010.00[A DL AA ] [ 11w kID.AR (3. wiFiL3 20.04
(352101012 4010, 0|57 T AAYTT T, 22 10471343 [-70.5 18.4%
00710.0014. 0010 Dbln 7T K.wdi11]h.90 04w (214 70, i Ol
ONIZID - Q1A eI OlR, 20 [AID LW I[A. AY 045 [2.001-25. v 314
I ADIA.U0I0. 05 .91 BAZDT.6([R. A [[0Hd 1812280 ) |\ 19.5
U022/ 0.30R.700.005 21 K. 71 27.w|5. 28 [0.HB (2. %0504 N | Y 140

WELL CAPACITY (gal/ff) 0.75"=0.02, 1"=004;, 125°=0086;, 2"=018 3"=037, 4”=065 5'=102; 6"=147, 12°=588
TUBING INSIDE DIA. CAPACITY (gal/fty, 1/8" = 0.0008, 3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.008; 42" =0.010, 5/8"=0.0186

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

SAMPLING DATA

SAMPLER BY (PRINT),/ AFFILIATION: SAMPLER(S) SIGNATURE(SY: SAMPLE TIME

ARG | TUNdy | NOUA. 1%
. . Py o

PUMP OR TUBING I ﬂ ﬁ ﬂ TUBING FIELD-FILTERED: Q() FILTER SIZE: am

o

EPTH IN LL (feet) MATERIAL CODE: Filtration Equipment Typs: () um
FIELD DECONTAMINATION:  PUMP ¥ @ TUBING Y (@(replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION mEFYDsEasD SAMPLING SAMPLE PUMP H20 GUALITY PARAMETER
EQUIPMENT FLOW RATE

# MATERIAL | VOLUME | PRESERVATIVE ANDIOR

CONTAINERS | CODE i) USED METHOD CODE nl per minuie) | Model \]S Df @j\% j 5L 10200

'U

(A [HO | NDA CSIA [ APP | 7750

PE Il [ — NAS tacet A CP’ 0 | 3 2 Do OAD A

PE 1L — DN DR Vi cA OTHER

|

i 1

2 10§ [HY | — VEA
i PE 1500 | HNT2 [Dics vinfa.

| PE[RDD | HNDR [tanin K 4

REMARKS: = o b '

i PE__ 750 — — rHi o son

MATERIAL CODES; AG = Ambar Glass; CG = Clear Giass; PE = Polye!hylene; PP = Polypropylens; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaitic Pump; B = Bailler, BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump;, SM = Straw Method (Tubing Gravity Draln); 0 = Other {Specify)

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

pH: £0.2units 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% (whlchever is greater)

S well needs repair > 0 needs weil tag . 3 locking cap: rm— ZJother comment:

7 D} Water Lot # = LCMS/MSD — _ T Eguip bk - J Ambient blk " 1 Trip bik e
7 pE Lo HEOY O TOC
> (§ 4o HCI MEE l Q
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"TIRINITY | Modified FDEP Form FD 9000-24

ANALYS!IS & DEVELOPMENT COHRD,

Environmental & Endincering Services
i it e e

GROUNDWATER SAMPLING LOG

OSYSTEM ON O SYSTEM OFF S NOT APPLICABLE (NQ SYSTEM}

SITE NAME: ED ; l(b “" SITE LOCATION: %S DATE: ( / 2/ / _1 gu

o <o, AR o7 | e U [ mm e
PURGING DATA
WELL y TUBING WELL 5 EN INTERVAL STATIC DEPTH PURGE PUMP
DIAMETER{ﬁches): CIAMETER Zuﬁ&b DEPTH: Cl"f feetto' feet TOVI'ATER(feet)g"l{O CR BAILER: R7%
WELL VOLUME BURGE:. 1 WELL MOLUME = [TOTAL WELL DEPTH -- STATIC DEPTHTQ WATER) x WELL CAPACITY
(oniy fill out if applicable) ;Jg
= 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 applieabie)- : -
= gallons + gallons/foot x T feet) + gallons = ‘géi?us
permimwe oot 5 | oertinweionr 7 | maeeanO8 13 | Do dALE | Morraa | o
Volume V(czaﬁjnr:l'e Purge D?gth pH Temp Speac. Dissolved Salinity ORP Color Qdor Turbidity
Time | Purged | Purged Rate Water {SL) ©c) Cond. Oxygen {%0) (mv) (describe) | {descrbe} |  (NTUs)
{gallons} | (galons) | (@pm) | fBTCC) ) ‘fmsic"’" (mgiL)
052 n-le (0. (VDL | HZ [(gD[71 {02 C U543 [~ q (Joac | Mo 5. BZ
08220 4 |2 0.0 %m (2,50 L?L 7o | 0% 19 ¢C-B8.4 fove| e 703
Ded5[ 0 e [V 4 [O .0l &.05 |75 71 0281029 7|~ T2 J|chos [11000]3.4]
0¥52 10 4o [ZM [0 .01l R0 3 [@ IO TAY] <Y 0.5 % &3 AL M ps, oS- 1Y
D30 s | 5.0 10.00 X0 [le-Lol7 A4 0.7 [O- B4 1% YB[-GCf  law[Pon T4 07
3‘3\@1 o [h\e Toal [QHD [ 1974 3 .12 [0 4l 30[~"154] (e’ ri. |€,R
A Ob [HhA 08| 2% |(0.7274¥| A6 [6.9% | 3.0 — 109 log| Clewd 2 A8
A 0.3 L[ 8.061R.50 (o 15949 6. 24 [ 0AL | 215T=859 L g0 |iome [ L.

—

Pl

WELL CAPACITY (galfft): 0.75"=0.02; 1°=004; 1.25"=0.06; 2"=018 3"=0.37, 4°=065 5" =1.02 =147, 12"=5.88
TUBING INSIDE DIA. CAPACITY (galfit): 1/8" =0.0006;  3/16"=0.0014;  1/4" = 0.00286; SME"=0.004;  3/8" =0.006; 112" = 0.010, 5/8" = (0.016

PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submarsible Pump; PP = Peristaitic Pump; Q = Other (Specify)

sAMB,LlNG DATA

SAMmP T),’AFFIHAT!ON ) EIWURE SAMPLE TIME:
Tty %7? - O 7Y

PUMP OR TUBING z- FIELD-FILTERED: m FILTER SIZE: {3 | pm
DEPTH IN WELL (feet): l MA RIAL CODE: Filtration Eguipment, Typ&: ’
FIELD DECONTAMINATION:  PUMP v R TUBING @eplaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 TATERAL | VOLVE | FRESEATVE | ANDIOR. BQUIPMENT FLOWRATE 11 '
CONTAINERS |  CODE ) USED METHCD CODE L par minute} MOde'i‘le Vn + | s (O iDiF3

£y (¢ | YD Hi VOCs AP¢ Yy TURBIDIMETER

Ce [ "0 | B [Vge, | AE | >dop | wel oWtz s 5234-6515

45

1 Ao > P OTHER
!

\

e >4D

A > YO0

| 1V ? 9o
REMAHKS: %{ { ‘:%%

f i
MATERIAL GODES: AG = Ambar Gaaés de L Clear GlaSs; = PE = Polyethylens; 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); Q = Other (Specily)

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

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

Turbidity: all readings < 20 NTU; opticnally + 5 NTU or + 10% {whichever is greater) —
L ) 3 A —
11 welf needs repair ! needs weli tag - 0 locking cap: 17 other commant:
0Dl Water Lat#___ [ MS /MSD __ [ Equip blk __ s 0 Amblentbik ___ - OTripblk ==

Lot Yooy Wae @R G M o4
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TIRINITY Modified FDEP Form FD 9000-24

ANALYS|S & DEVELOPMENT Cagre,
Enviroririental & Enginesring Secvicos

GROUNDWATER SAMPLING LOG

JISYSTEM ON 0 SYSTEM QFF XNO? AFPLICABLE {(NO SYSTEM) ;
()am{)ﬂw LE™ 17 huniT

SITE NAME: S abti “SAMPLEID. 'SITELOCATION: A? \ |
EYrin/-0¢ EMNN-0 G| rE T ol U | FEmpRc Y )

WELL NO:
PURGING DATA

WELL TUBING 0) .| WELL SCREEN INTERYA STATIC DEPTH PURGE PUMP TY
DIAMETER (Inches}: DIAMETER (inchesy’ | | DEPTH: | (A feetto Pyfast | TO WATER (feet):L)-,5] OR BAILER: 5@

VELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTHTO WATER) x WELL CAPACITY
(only fill ol

4

fioat L S feat) x gallonsifoot = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL.. = PUMP YOLUME + {TU G LENGTH) + FLOW CELL VOLUME
(only fill out if 2pplicable}
= gallons + ( gallons/foot x feet) + gallang = lons
et 7| [ ) e | 057] | oo 0 e, 1y 91
o el Spec. | Dissolved | o, R Cotor dor | Turbidi
h (F;EEJE?:: E?’:“;’r% ?Q:éie? ﬂ;gé) S | | St | ommen | SRIY OGN | Sk | Tuma
A0 00O ) H B AL THIR. 2 (0. 001313 | 7.0 (el NA 7T 6l
AI0.1000. 7010.0la 1. 07 R TTTA .05 [ | Ol L T125.10 7% ¢
1377100018010 . Cul7.ADBHAT LA 1H. 25 (1. 05 (2. 2642 & | H.5
327100017 40 [ 0.6 .75 hAll71.413.08 1111 12.07t50.w 25
BH11 0,013 0010. 0l (8T} NHY TR (30511 (5 [1.OF Al i IH
Eé%_’l 8.(0() 3-0010.0 A5 TINH019T | 1308 (.77 [1.031-KH.8 7.3
LB 06013, U0 0.0 AL IWHUI L0 ) [1 1o (L8O s 1 [0, 113
GHD.A0 LDV Cnld AR 15 38N T.013.58 i, 1G |1, £8[75..0 W (5.4

WELL CAPACITY (gal/ft): 0.75"=0.02;, 1"=004;, 1.25"=006; 2°=0.16;, 3" =0.37;, 4"= 0.65; 5”=1.02; 6"=1.47; 12"=588
TUBING INSIDE DIA. CAPACITY (gal/ft): /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 = Bailar; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump; O = Cther (Specify)

SAMPLING DATA

SAMPLED BY (PRINT)fI AFFILIATION: WE&S) ﬁTURE(S;: SAMPLE Txbg;
PUMP OR TéBING I TOBING 5 - FIELD-FILTERED: {¥} FILTER SIZE; pm
DEPTH IN WELL (feet): l MATERIAL CODE: ;f) [ Filtration Equipment TyBe: 1. 4 1A
7
FIELD DECONTAMINATION: PUMP ¥ (ET) TUBING Y @(replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPEGIFICATION ',’;‘JAEE'YDSE@ SAMPLING SAMPLE PUMP F20 QUALITY PARAMETER
EQUIPMENT FLOW RATE

# MATERIAL | VOLUME | PRESERVATIVE AND/OR

y

TURBIDIMETER

CONTgAiNERs CODE mL) USED METHOD cooE (- per minute} Mme'\!@i Pi’ U?PHD?& I'C—JMOILW

LG IHO T ACI Y00 | APP [ 7530
P TAG G ‘ - ,

/

HC| TOC , wet {1} CF () [ s ) QT T 0%

i DE ADD “ H’f\m;% B Caa OTHER

PE_[IRG | Cr BrASOu. l
PE_|P001 HVO3 IDiscEa iy \

i

e [ YAV

[
REMARKS: l

MATERIAL CODES: AG = Amber Glass; €G = Clear Glass; PE = Polyelhylene; PP = Polypropyfene; 8 = Silicone; T=Teflon; O = Qther (Specify)

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

NOTES: 1. The above do not constitute all of the information required by Chapter 62-160, F.A.C.
2. STABLIZATION 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); aptionaliy, +0.2 mg/L or + 10% (whichever is greater)
Turbidity: ail raadings < 20 NTU: optionally + 5 NTU or +10% {whichever i greater)
P —

2 well needs repair Z1 needs well fag T locking cap: o "1 other comment;
—_— e —————
T DI Water Lot # 0 MS / MSD “  OEquip bk = = Ambient bk = C: Trip blk il
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NOTES:

TRINTY

ANAEYSIS & DEVELORMENT CORP,
Environmental & Enginearing Sarvices
T et o

Modified FDEP Form FD 9000-24

GROUNDWATER SAMPLING LOG

N SYSTEM ON T SYSTEM OFF_ ONOT APPLICABLE (NC SYSTEM})

SITE NAME: SITE LCCATION; DATE:
S5ire i R N gk cpuinh € ///d~//7
WELL E_o _ SAMPLE ID: FREE PRODUCT: ¥ FIELD DUPLICATE: ]
Kmi -0 ﬂ EEmvn-09 DEPTH TO PRODUCT (# BTOG): DUPLIGATE ID:

PURGING DATA

WELL TUBING / WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TY
DIAMETER (inches): DIAMETER (inches); /7 & | DEPTH: fest o feet | TO WATER (feet)gd SO | oreALER: P
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - SIATIC DEPTH TO WATER) X WELL CAPACITY

(Onlyf'f'l”"e%ifw

={ feot — feet) x gallonsfoot = gallons
[ EQUIPMENT VOLUME PURGE™1 + X +
(E:?H:I;?“oi:l;:;hg:gli)PUR WWOLUME (TUBING CAPACITY TUBING LENGTH) + FLOW CELL VCLUME
L] galioh allons/foot x feet) + gallons = gallons
e
DESTH IN WELL sy B | | DEPTH WL domtr X | matep ar. 825 | Enoed anOHS--runceniestons: . &
olurm Cum. Depth Spec. Dissolved ini o
e | Firger | Puges | M | weer | &0 | By | Cond | Owgen | SHIV DO | oot | Odr | Tuvidy
fgallors) | (gallons) {gpm) {#BTOC) {msfem) (mglL)
3|0, |04 |Oop (8,03 563 9728 |3.0S | O3 [L57]6) o Hamr [vowe [i.g
oS\ b |- |@eg, 1030 5S35 0g [ Svg |o.73 [[-8a] 7s5e | S8
c8ssin f, 11,8 (o8¢ NP7 596 1279 |47 |D.57 08y [73.y 12/
0105 O.f, | 2 o 11772153 (278|474 oS0 [2.53[10a 1572
ois |06 |30 [6.0h [[2,31153] [978] 4,88 (055|254 [103.3 \ l6:4
0535104 |3-6_[0.2¢ [R9Y|5 p8l077] 539 (Yo 291 1Y Y ) I4 %
693K 0 ¢, |98 [C.of 1343 [514 [922[433 [o.5¢ [9-909]12 83 ] 12.7
e ©. % | U5 | 0.0 f?,é? 5131277 | 450 053 [208[1HeY 15 ¢
0S| ©.3 [ 18 [ eeof 13,90 S i |°77 |7 Y4057 3.3 ]129.¢ /3.9
WELL CAPACITY (galffty 0.75" =002, 17" =0.04; 1.258"=0.08, 2" =0.15; ? =037, 4" =065 ¥ =1.02;, 6"=147;, | 12"=588 )
TUBING INSIDE DIA. CAPACITY (galft): 1/8" = 0.0006; 3M6" =0.0014, 1/4" = 0.00286; 5M6" = 0.004; 3/8" = 0.006; 1/2" = 0.01C; 5/8" =0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Penistaltic Pump; O = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT} 7 AFFILIATION: SAMPLER(S) SIGNATURE(S). SAMPLE TIME:
Dvitl Begue Sies PAs DNaml? Bo DGYS
PUMP CR TUBING q TUBING @) FIELD-FILTERED: ¢2 N FILTER SIZE: | pm
DEPTH IN WELL (feet): \ MATERIAL CODE: G’ Filtration Equipment Type:  fa/lLi~t €
FIELD DECONTAMINATION:  PUMP v B TUBING ¥ Rifreplaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION NAE[{ESE@ SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
% WATERIAL | VOLUME | PRESERVATIVE AND/OR BQUIPMENT FLOWRATE e -
CONTAINERS | cops L) USED METHOD _bone {mLperminate) | Model: | St T3 K ool sy
3 Co [YO | Heo Fa6p ~EE o O TURBIDIMETER
A A | YD e Tl { ( Mode: HEY & [ sw Sy f
f Pe i —— g j \ OTHER
[ | Pc |S0G | Wus,  |gete & f
] f’(.‘ So0 Hnt0n big mergiL i
s . /
REMARKS: [ ] Chid
f pt 7‘— mifﬂ%fﬂ&w
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Folyethylene; PP = Polypropylene; $ = Silicone; T=Teflon; O = Other (Specify}

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

RFPP = Reverse Flow Peristaltic Pump; 5M = Straw Method {Tubing Gravity Drain; 0O = Other (Specify)
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); aptionally, +0.2 mg/t or + 10% twhichever is grealsr)

C weli needs repair -
1Dl Water Lot#__ *

g

Ul needs well tag
OMS/MSD

C locking cap:

P O Am

O other comment:
IZ Trip blk

g

Turbidity: all readings < 20 NTU:; optionafly +5 NTU gr +10% (whlchever is greater)
bient glk T

C Equip blk
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TRINITYS

ANALYSIS & DEVELOPMENT CORP,
Environmentaf & Englneering Sarvices

fof?c:wéfmffm )
GROUNDWATER SAMPLING LOG

OSYSTEMON L SYSTEM OFF [0 NOT APPLICABLE {(NO SYSTEM)

Modified FDEP Form FD 9000-24

SITE NAME: ~ .. SITE LOCATION: DATE:
srre | | AAS DN Sy e S/ /7 7
WELL NO; SAMPLE ID; FREEPRODUCT: Y /g% FIELD DUPLICATE: Y
< Emw -0 E-omug 10 DEPTH T PRODUCGT (ft BTOG), DUPLICATE D:
PURGING DATA
WELL TUBING | WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYRE
|:J|AMETER(inches):gk DIAMETER (inches);j//é DEPTH: }€ festto @D feet | TOWATER (festyy] /€ | ORBAILER: /'D erin”
WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEPTI ~ STATIC DEPTH TOWATER] X W L CAPACTY
(OTII‘ Sil-guat-if onnlir\thp\
= eaT= feet) x gallonsffoet = gallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPAGITY ——X——FEHG LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)
= gallons + ( gallons/foot x feetf) + gallcng™= - gallans
INITIAL FUMF OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME T
DEPTH IN WELL (feet): %t | | DEPTH IN WELL (feet) . NTiaTED AT: OS5 O ENDED AT: 1300 PURGED (gallons): é(é;
Cum. Depth .
- Volume | voume | Purge pH Tamp. Spac. Dc')ss""’ed Salinity ORP Color/ Odor Turbidity
'M& | Purged | Purged Rate Watar {su) ) gpd rygen {%0) (mv) {dascribe) (NTUs)
(Galons) | elions) | @m) | BTGy {mS/cm] (/L)
_ i At o
hoolgen| 0.4 |o.¢ |C.0h {@2 }m S| 230|804 | 1.1 |[~ata.0 [t e | Mg,
P -~ Y
w50 e 0.6 | [ 2 |00k [F.8¢ (9. 7802y Q. [O.0( [1.07 ~BL& | 755
wio [ F#eel 0.6 ). B [0.04 [10.55 [F3Y 28 | ik (Do) | (.09 674 v 7213
NSRS O 6 |3 O.0h [11:57]5£) [98 41907 [ 0. 01110 [N (| ™ Ehen [ 930
B O b | 2.2 0.0 133070 8BS 20N 0.3 1,08 [ 63,73 L3
P3| ©.6 | 3.6 [0.04 1YY [£42]325 208 (Opa | 111l |-555, 2 R 3
N " L ~ Ld 1 .
1% (0.3 (3.9 |06 M. YY & 3270 Yo ooy | LI |~Y217 3.4
= " H o " Ed N _ —
12901 0.3 YD ©.64 Loy |Geas o213 22[0.ogc |14 FYavDd o
[ F S ; . T
5105 | Y5 [g.0¢ [ llgyf 1L 361272293 | &o3 | 1TY 5718 97 7
WELL CAPACITY (galfy; 0.76" =0.02, 17 =004, 126" =006, 2" =016, 3 =037, 4 =065 5 =107 6 =147,  12%=558
TUBING INSIDE DIA. CAPACITY {gal/ff): 1/8”=0.0006; _3/16"=0.0014; 1/4"=0.0026; 516" =0.004;  3i8"=0.006;  1/2"=0.010: 58" =0.016
PURGING EQUIPMENT CODES: B = Bailer; BP = Bladger Pump; ESP = Electric Submersibla Pump; PP = Perislaltic Pump; O = Other {Specify)
SAMPLING DATA
SAMPLED BY (PRINT)/ AFFILIATION: SAMPLER(S) SIGNATURE (), SAMPLE TIME:
DowieL Bheall 4166 pas va@ =y 136D
PUMP OR TUBING TUBING . | FIELD-FILTERED: N FILTER SIZE: | wm
DEPTH IN WELL (feet): 2 MATERIAL CODE: E Filtration Equipment Type:
FIELD DECONTAMINATION: PUMP V¥ ,@ TUBING Y  ireplaced) FIELD EQUIPMENT IDENTIFIGATION
SAMPLE CONTAINER SPECIFICATIGN v SAMPLNG SAMPLE PUMP H20 QUALITY PARAMETER
EQUIPMENT FLOW RATE
3 MATERAL | VOLUME | PRESERVATIVE ANDIOR / _ _
CONTAINERS |  CODE (L) USED METHOD GODE (mLper minuz) | Model: ){ff o , SN Hﬂ 2045
- 17 = o 7
3 Len Yo | § (f', o FxLo A0 oL D TURBIDIMETER
o At | Yo | HIL Tl i { Model: Y LD ) [ s < /7
} fe JL wewls | TS / [ OTHER
| | A [3¢0 Golp f
\ Ao 2% | Bays, [0 meni /
! Fe | L Wik | V64 [
REMARKST — ac [ WNEIE NicRogi {
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; § =Sllicons; T=Teflon; O = Other (Specify)
SAMPLING EQUIPMENT CODES: APP = Aftar Peristaltic Pump; B = Bailer; BF = Bladder Pump; ESP = Elecfric Submersible Pump;
RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (T ubing Gravity Drain); 0 = 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 unils Temperature: + 0.2 °C Specific Conductance: + 5% Dissolved Oxygen: al readings < 20% saturation (see Table FS 2200- 2); optionally, + 0.2 maiL or & 10% (whichever is greater)
Turbxdlty all readings < 20 NTU; optionally + 5 NTU or + 10% (whmheverls greater)

C well needs repair
1 D] Water Lot #

J ) :
‘ré{ ‘Quomo Nm i (oo -7) € W ReAPve, GaTatT  Askigy et Rlgees
VaAs ole, (Lean Moge & CLows TuRe cely, 574?? SECC @ Hio

2012_1102

5

p——

——
P —

{1 neads well tag
CMS/MSD -

11 lacking cap:
O Ambient bik

7 other comment;
1 Trip blk

T, e o

JEguip blk



TRINITY N |  Modified FDEP Form FD 9000-24

AKALYSES & DEVELOPMENT CORP.
Enviranmanial & Engineering Sarvices
winiriafyadt, pam,

GROUNDWATER SAMPLING LOG

OSYSTEM ON O SYSTEM QFF 1 NOT APPLICABLE (NQ SYSTEM)

SITE NAME: SITE TION: DATE: [
Stre -}5’%& S pser Livv & /24/’ 7
WELL NO: SAMPLE ID: FREE PRODUCT: Y FIE.D DUPLICATE; Y
< kit~ Emir - DEPTH TO PRODUCT (ft BTOC): w DUPLICATE ID: ©
PURGING DATA
WELL 9 TUBING ,3/ WELL SCREEN INTERVAL STATIC DEPTH ,}/ 8 PURGE PUMP TYPE .
DIAMETER (inches); ” | DIAMETER (inches): /& | DEPTH: )4 feetto<l 3 feet | TOWATER {feet). /* 3 OR BAILER: ! ~ ﬂ fm./f’_

WELL VOLUME PURGE: 1WELL VOLUME = (TOTAL WELL DEFTH - STATIC DEPTHTO WATER) x WELL CAPACITY
(only fill autif-applicabl
= 20t feell x ) gallonsffoot = gallons

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY i + FLOW CELL VOLUME
{enly filll out if applicable) %
= gallons + { gallonsffoot x feet) + gallons = pallons

| DEPTHINWELL ety € | | BEPTH N eLe poets D { nmareoar: {430 | Enbeorrd S ST} romeenreane (. §
) Volume VC:Jm'e Purge D?pth ’I-| Tﬂ‘ Sp’e-c. Dissolved Salinit OT?P Col bidi
Time | pyrged pﬂ;”gfd Rate Wac:er @,U) (e“'rg)p (Cgfd') O(’WQ}LB” (%o)y (mv) (des?:r?bre) (dc—?sggtge) T(L;Jthinsl)ty
(gallons) | (galions) | (gem) | ETCC) m&/om mgil}
W |6 | 06| 0ot |8 685562075831 00828517 [cvek [wowe|T50
/95010, € | 1A | 0.0¢[F.9¥9 |5S5 2% [S73) | o.0b|2.85]15 L lé.s
1599 | o o | 1B |Ocb|llab [Ssy|ee {528 | 082 (5.3 (el 7
1501 O ¢ |2y [ 0.26 1ild3 1557 (959 (.00 | 062 ;?f-';%i Sy 18,4
[S¥] 0.6 |3 |ooe | ILAUESS| 2 S33 0.0 087 (15 ¢ | | 7.¢9
15500 |3 [0.06 [19.3] (3336 (|Seé | lo3 oL | [ 1G.ra
ploe | Yy |20 |[PSAKSSIHZ[S L |09 (315 11.8] | | Ee 84
(svsl 0.2 |45 |D.op [13.69(55126.315.69 |0.08]3.20]| 1.9 \ I <54
fSsolO. 3 | H-B | 0-04 12.80[558 [96-4[5. 70 |o.og [s.atlle. 7] | |/ 7 76

WELL CAPACITY (galift): 0.75" =0.02;, 1"=0.04; 1.25"=0.06; "= 0.16; ” =0,37, T =0.65 5§'=1.02; 6”=147, 12"=5088
TUBING INSIDE DIA. CAPACITY (galfit} 1/8" =0.0006;  3/16" = 0.0014;,  1/4" = 0.0026; 516" = 0.004, 318" = 0.006; 1/2" = 0.010; 58" =0.016

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

SAMPLING DATA

SAMPLED BY (PRINT)/ AEFILIATION: SAMPLER(S) SIGNATURE(SY: SAMPLE TINE,;
odwel Abeger sPES o6 ,:D ,/éﬁ / SS D
PUMP OR TUBING > TUBING P FIELD-FILTERED: @ N FILTER SIZE: _|__pm
DEPTH IN WELL (feet): MATERIAL CODE; ? Filtration Equipment Type:
FIELD DECONTAMINATION:  PUMP Y &/ TUBING Y ‘7B {replaced) FIELD EQUIPMENT IDENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY PARAMETER
7 ATERIL | VOIUVE | PRESERATVE | ANDIOR. EQUIPMENT FLOWRATE v, 7
/ . = 0
CONTANERS |  coDE (ml) USED METHOD CODE {mlperminute) | Wodel: % / | s ET D DLy
- P 1 - 7
: Ce | yO | pcl Fa60 APP >oU TURBIDIMETER
=2 AC- Yo | uo o0 : [ Mok D00 q [ 5 /7]
! fe JL Yot | Tng | OTHER
{ /96_ N B < Q_, o l
[ Tpe | 2<0] Hoog | Di memi [
/ 7
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylere; 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); 0 = 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: al madings < 20% saturation (see Table FS 2200-2); opticnally, + 0.2 mg/l r + 10% {whichever is graater)
Turbidity: all readings < 20 NTU; optionally + 5 NTU or + 10% (whichever is greater)

J well needs repair s T needs well tag ~ O focking cap: - C other comment; i
—
7 DIl Walter Lot # —F1 MS /MSD 11 Equip blk ~ O Ambient blk 71 Trip blk B

2012_1102



TIRINITY | Modified FDEP Form FD 9000-24

ANALYSIS & DEVELGPMENT CORP.
Environmantsl & Enginsering Services
wrm ity £ coin

Pace X GROUNDWATER SAMPLING LOG

OSYSTEMON [ SYSTEMOFF 0ONOT APPLICABLE (NO SYSTEM)

SITE NAME: SITE LOCATION DATE: @ .
517 ¢ ( ‘ Sﬁ({éb@w{/ugwug /ik"-/!‘)
WELL NO: ey SAMPLE. ID: o FREE PRODUCT: FIELD DUPLICATE: Y N
E*tmw (% I D DEPTH TO PRODUCT(ftBTOC) DUPLIGATE ID:
PURGING DATA
WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE
DIAMETER {inches); DIAMETER (inches): DEPTH: feet to feet TO WATER (feet): OR BAILER:
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTHTC WATER) x WELL CAPACITY

(only firoutifappticabled .

—h-'“-"("—"'w-—m-fee%——m-.-. feet) x gallensfoot = gallons
EQUIPMENT VOLUNE PURGE: 1 EQUIPMENT VOL. = FUVP VOLUE + (TUBING CAPAGHY—_x___TUBING LENGTH) + FLOW GELL VOLUWE
| |
tonty fl outf appicable) = galions + { gallonsifest x W‘“‘"“—h— $ = gallons
INITIAL PUMP OR TUBING | FINAL PUMP OR TUBING PURGING PURGING TOTAL YOLUM
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: ENDED AT: ) DO PURGED{gﬂIIom;
. Depth - - - . -
e | Volume Velume Purge i pH Termp. Spec. Désfg‘;id Salinity | ORP Golor Odor | Turbidity
' ° : 0 1 describe s
AR I R R e L R Rl
Piolo.2 | 16 [b.og (177 (630 [07.0 | 514 |68 (110 |- 3ea )t |woe |78
isie, 3 | 5,1 (206 [HYT (619 (2651034 [ o.08 |11y |34 F€: 2
9010, 3 | §.4 (Lol YY |4l [9ta] DN 0.08 L el fz)f/
139510.% [ 5,7 [O0C | LYY 6. 08 [ 286] 2.3\ 006 [V 13 [-N64g et
o1 0,3 1L o [6eg [ WYY (a6 [De7] D19 [C,085 [L1& [T, 7 T8,/
asle 3 1,3 | eop LYY Gl ][220 008 [V o5 [H1es8 /¢!
Bl e, 6.6 o 0f I8l |D6-7] 205 (O [ 1 ({1813 ] | O
WELL GAPACITY (gaift): 0.75” = 0.0, 1" =004, 1.26°=005, 2°=016, 3 =0.37. 4 =065 & =102 6 =147 12553

TUBING INSIDE DIA, CAPACITY (galft): /8" = 0.0006; 3/6" =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; 0 = Other (Specify)

SAMPLING DATA

SAMPLED BY (PRINT) / AFFILIATION. SAyI ER(S) SIGNATURE(S) g SAMPLE TIME:
Dantbe Lopwt  S1E3 Pgt P A A e, / I D01
PUMP OR TUBING TU e FELDFILTERED; ¥ N FILTER SIZE: am
DEPTH IN WELL {feet): MATERIAL CODE: Filtration Equipment Type: .
FIELD DECONTAMINATION:  PUMF Y N TUBING Y  N{replaced) FIELD EQUIPMENT ICENTIFICATION
SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING SAMPLE PUMP H20 QUALITY FARAMETER
ANALYSIS EQUIPMENT FLOW RATE
7 MATERIAL | VOLUME | PRESERVATIVE ANDIOR CODE (Lperminte) | Modet | S
CONTAINERS |  CODE (mb) USED METHOD , : -
TURBIDIMETER
Model: | s
Nt oclad | OTHER
AT e U
REMARKS:
MATERIAL CODES: AG = Amber Glass;, CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; & =S8ilicone; T=Teflon; O = Other (Specify)

SAMPLING EQUIPMENT CODES: APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
RFPF = 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 YARIATION 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% saiuretion (see Table FS 2200-2); aptioially, + 0.2 mg/L or + 10% (whichever is greater)
Turhidity: all readings < 20 NTU: optionally + 5 NTU ar + 10% (whlchever i5 greater)

-3 - .
O well needs repair. - C needs well tag Jlocking cap: — 1 other comment: —

[ DI Water Lot # e MG MSD 7 Equip bik " O Ambient bik pm O Trip blk —

2012_1102



APPENDIX E LABORATORY ANALYSES CHAIN OF CUSTODY
FORMS

E-1



Page Intentionally Left Blank

E-2



] Altamonte Springs: 528 S. Northlake Blvd., Ste. 1016 « Altamonte Springs, FL 32701 « 407.937.1594 - Fax 407.937.1597

==<m=nm__ O] Gainesville: 4965 SW 41st Blvd. - Gainesville, FL 32608 + 352.377.2349 - Fax 352.395.6639
. - X Jacksonville: 6681 Southpoint Pkwy. « Jacksonville, FL 32216 - 904.363.9350 « Fax 904.363.9354
m_._<=._.._==._m=_”m_ _.m_E_.m_”_“_—._mm. _=n. CIMiramar: 10200 USA Today Way, Miramar, FL 33025 - 954.889.2288 « Fax 954.889.2281
O Tallahassee: 1288 Cedar Center Drive, Tallahassee, FL 32301 - 850.219.6274 - Fax 850.219.6275
9610 Princess Palm Ave. » FL 33619 + 813.630.9616 « Fax 813.630.4327
Client Name: omom<3ﬁm0 Project Name: NAS JAX Yy
. S R S N T _ , g
address: 1200 Riverplace Bivd TRO482 39 e
Jacksonville, FL 32207 Project Location:  Jacksonville, FL m W
Phone: 904-858-1818 REMARKS/SPECIAL INSTRUCTIONS: W S - =z
- e \
FAX:  904-396-1143 = 5T 2T 4T S = § o
Contact:  Rachel Klinger > .m S8 60w .m 555 e SESL c >
. — T =2 =4 Y. -~ C
sampledBy:  Bryce Zinckgrad SOESNESTQ o= g2 o WS M_w, 9 2 O
Tum Around Time: [J sTanDARD [ RusH Il m o e i m 2 £ o ..m g = X 2 3 & © 568 O 5 E n 9 m
© E2 0 S T @ s 9 o °©
Page 1 of: 2 < << £ Z m 5 L2z 2 3 & £ & 9
Grab SAMPLING no. B3 <
SAMPLE ID SAMPLE DESCRIPTION MATRIX \ e H | N \ H | { | N —
Comp  pate  TIME COUNT &<
€ kv -0 EKMW-01 Gab 10114 g9:35 GW  ( X X X X.
Slaw - 02 EKMW-02 Grab  10MM14 12:07 GW 3 X, X, X X. X X, X.
- 03 EKMW-03 Gab 10114 1223 GW | X, X. X, X, X, X- X.
€l mw -pY EKMW-04 Grab 101714 (3210 GW 11 Xr X X. X X_. X X._
Elen -0S EKMW-05 Gab 101114 |4-.po GW [ X, X_ X X
- Grab
EKMW-06 ra GW X. X X X, X. X X
_——u G.-UdcC AL
ANIDIMMA n v x X\ X\ X _ x P X,\ X\
EKMW-08 Grab  10/2/14 GW X. X- X, X- X, X
EKMW-09 Grab 1072114 GW X. X_ X\ X, /MA P
EKMW-10 Grab 101214 GW Xs X- X7 X. X- X OA
Matrix Code: WW = SW= GW = ground water DW =drinkingwater O =oil A=air SO =soil SL =sludge Preservation Code: 1= H=(HCI) S =(H2S04) N = (HNO3) T = (Sodium Thiosulfate)
Received on Ice CINo taken from sample [ Temp from blank [IwWhere required, pH checked when degrees celcius)
Form revised 09/19/2012 Device measuring Temp by unique identifier (circle IR temp gun J:9A LT-1 LT-2 T:10A A:3A M 1A S: 1V
Relinquished by: Date Time Time FOR DRIN USE (when PWS Information not otherwise supplied)
1\ L, T LA piht w03 [ lUr A1/ W Wl PWS ID:
4 A} ~ INT Contact Person: Phone:
- I 4

Supplier of Water:
Site-Address:

A O N



[J Altamonte Springs: 528 S. Northlake Blvd., Ste. 1016 » Altamonte Springs, FL 32701 - 407.937.1594 « Fax 407.937.1597

_”__.._<m_.=...m_“_ O Gainesville: 4965 SW 41st Blvd. « Gainesville, FL 32608 + 352.377.2349 - Fax 352.395.6639
. . m._|mo_am03<=_m" 6681 Southpoint Pkwy. « Jacksonville, FL 32216 « 904.363.9350 « Fax 904.363 9354
m=<=. ==_.=m=~m_ _.m_==. m:“_—._mm. _=n. [T Miramar: 10200 USA Today Way, Miramar, FL 33025  954.889 2288 « Fax 954.889.2281
[JTallahassee: 1288 Cedar Center Drive, Tallahassee, FL 32301 « 850.219.6274 « Fax 850.219.6275
| 9610 Princess Palm Ave. ¢ FL 33619 + 813.630.9616 - Fax 813.630.4327
Client Name: Omowv\:ﬁmo Project Name: NAS JAX Yoy
i PO Number/Froject W S W E) 3 l z \ \ t \ e
Address: 1200 Riverplace Blvd N oSt TR0482 B L
Jacksonville, FL 32207 Project Location:  Jacksonville, FL @ =
-]
Phone: 904-858-1818 REMARKS/SPECIAL INSTRUCTIONS: W S =z
© R
FAX: 004-396-1143 . -t . .— o = 50 Q
.m ge; =02 e R w © S < -
Contact:  Rachel Klinger SEl e 5,220 cey K OES >
) SR L0"BTBELSY o S5 £ 9
sampledBy:  Bryce Zinckgrad O EBSN2STDoEEL S O c =9 o) 3 o)
O OSgoo&r"sco=-= 2 n=2Qu e ) =
Tum Around Time: [] STANDARD [] RUSH a m & c m m -_ m [¢b) |O 35 w X N_ % & © < m ..nm (&) % £ 1) % m
T EI3£TS Z O I Y5 0 ©®W 2 oo b
Page: 2 of: 2 < =0 < 3 0O =<<a3 F £ o F o Q
SAMPLING ¢z <
SAMPLE ID SAMPLE DESCRIPTION Srab MATRK oo BE o 0 N 1 W N -
OMP  pATE  TIME S
Elemw - L EKMW-11 Grab 1022114 §:35 GW W X, X X/ X, X7 X Xo
araal f - R r [ I Y -
Cvmin—db ECTIEE L z : Gw  —— X o x x X X X X
Elm-o7 Emn - 0 G wielly 0a:4S W 1N XX X o X X X
clmw -0 Ekm/ _ og G lolefey (ude py W XKoo X X oK X X
Elmw - 01 tlmw - 04 G olzlid w08 W T X ox X X K X
ialalis ~aal S
Elepanl={0 - O i C —_— X MA x X X §'e X \A VA
Matrix Code: WW = wastewater SW = sprface water GW = ground water DW =drinking water O =oil A =air SO =scil SL = sludge Preservation Code: |=ice H=(HCI) S =(H2S504) N =(HNO3) T ={Sodium Thiosulfate)
Received on Ice CIno Temp taken from sample ] Temp from blank D<<:ma required, pH checked when received degrees celcius)
Form revised 09/19/2012 Device used for measuring Temp by unique identifier (circle IR temp gun J:9A LT-1 LT-2 T:10A A:3A M: 1A S:1V
Relinquished by: Date Time ~_ - _Nmo\o/?mn by: Date Time FOR DRINKING USE (When PWS Information not otherwlse supplied)
U~ g [ 9 A olozld 16230 X R\ TS0 RN V3 PWS ID:
2 \\ \\\ v Contact Person: Phone:
3 Supplier of Water:
4 Site-Address:



L]
S:REM Chain-of-Custody Form -
e by E sty 130 Research Lane, Suite2 <  Guelph, Ontario, Canada N1G5G3 < Phone (519) 822-2265 or toll free 1-866-251-1747 Fax (519) 822-3151
www.siremlab.com Page of
Project Name Project # >=N_<mmm
Project Manager
Preservative
Email Address Preservative Key
0. None
Company 1. HCI
Address o 2, Other
Y 3. Other
Phone # Fax # .Wh .%\ .Wh
one ax
E/E[&
$/g/ ¢
Sampler's Sampler's Printed n.w,". g/ &
Signature Name
Sampling #of -
Customer Sample ID Date Time Matrix Containers Other Information
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3) ation per day. (eg. dwals fom MW-1 on 1010711 = 01, if sampled 107011 =02, e l % 2 7
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7.) Trip Blanks shall correspon to the first well samplad with VOCs, for example: STO69-MW-085-¢
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Baseline Event - October 2014

EKMW-01 EKMW-02 EKMW-03 EKMW-04 EKMW-05 EKMW-06 EKMW-07 EKMW-08 EKMW-09 EKMW-10 EKMW-11
pH unit 4.7 5.8 5.8 4.9 52 5.1 5.1 5.7 5.0 6.0 10.6
ORP mv 54 -21 -21 42 64 81 34 12 100 -27 -9
Dissolved oxygen mg/l 0.6 0.2 0.2 0.2 0.3 0.9 0.5 0.4 12 0.6 0.1
|Analyte Units Result ual Result ual Result ual Result ual Result ual Result ual Result ual Result ual Result ual Result ual Result ual
[EROMIDE (AS BR) mg/L 4.0 | 0.06 u 0.06 u 0.06 u 12 u 0.3 | 0.06 u 0.06 u 0.06 U 0.06 U 0.06 U
ITOTAL ORGANIC CARBON mg/L 25 25 25 3.6 17 1.4 6.8 23 16 19 31
[CHLORIDE (AS CI) mg/L 3400 550 520 570 1900 1700 790 1000 2800 570 170
[SULFATE (AS SO4) mg/L 57 27 24 | 45 50 23 140 38 36 21 | 16 !
CALCIUM mg/L 350 100 89 120 400 400 150 150 460 140 130
IODIDE mg/L 1 U 1 u 1 u 1 U 1 u 1 u 1 u 1 U 1 U 1 U 1 ]
IRON mg/L 130 57 58 47 160 61 23 67 130 49 29
MAGNESIUM mg/L 98 30 27 31 110 100 21 45 130 42 0.74
[POTASSIUM mg/L 11 9.4 7.8
TDS (FILTERABLE) mg/L 5700 1700
1,1-DICHLOROETHENE ug/L 25 u 4 | 2 | 1 | 5 U 1 | 2 U 2 U 25 U 2 0.2 U
cis-1,2-DICHLOROETHENE ug/L 1,190 950 760 380 773 120 970 90 288 260 10
ITETRACHLOROETHENE ug/L 7,640 170 190 250 1,800 640 1,300 1,600 5,220 120 160
trans-1,2-DICHLOROETHENE ug/L 323 11 2 | 4 81 21 44 4 | 50 3 0.2 u
ITRICHLOROETHYLENE ug/L 1,670 150 150 130 344 130 260 m 482 170 8
IVINYL CHLORIDE ug/L 33 9] 6 | 1 U 3 7 U 9 89 2 U 33 U 5 0.4 |
METHANE ug/L 190 1200 330 54 270 29 110 110 120 1300 10 U
[ETHENE ug/L 15 10 U 10 U 10 U 73 10 u 11 10 u 10 u 10 u 10 u
[ETHANE ug/L 10 U 10 U 10 U 10 8] 10 Y] 10 8] 10 U 10 U 10 U 10 U 10 U
[Total VFAs mg/L 3.26 1.6 1.26 19 18 6.01 22 31 23 2.08 1.36
Dehalococcoides cell /L 8.0E+05 ND ND ND 3.0E+05 ND ND ND ND ND ND
[Dehalobacter cell /L ND ND ND ND ND ND ND ND ND ND ND
verA gene copy /L | 3.0E+03 ND ND ND 4.0E+05 ND ND ND ND ND ND
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First Comprehensive Event (March 2016) - 8 months of full system operaiton; 5 months since bioaugmentation

12/19/2017

EKMW-01 EKMW-02 EKMW-03 EKMW-04 EKMW-05 EKMW-07 EKMW-08 EKMW-09 EKMW-10 EKMW-11
pH unit 5.6 5.9 5.6 5.9 6.2 6.2 5.0 4.5 58 5.6
ORP mv -103 -34 -5 -20 -118 -114 73 201 -6 8
Dissolved oxygen mg/l 0.2 0.1 0.1 3.5 72 4.2 3.17? 1.6 4.1 ? 3.6 2 0.2
|Analyte Units Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual
[EROMIDE mg/L 23 33 | 1.2 V] 0.6 u 1.2 V] 12 V] 0.38 | 0.32 |
ITOTAL ORGANIC CARBON mg/L 12.8 36.2 57.9 4.7 15.9 6.3 15 1.2 15 5.1
[CHLORIDE mg/L 1450 664 674 462 1240 975 2190 788
[SULFATE mg/L 13.2 10.7 15.6 15.3 115 | 8.9 | 18.4 12
[CALCIUM mg/L 210 177 208 126 259 275 431 193
IRON mg/L 87.4 121 101 59.6 131 52.9 125 53.3
MAGNESIUM mg/L 61.9 53.7 62.9 35.6 725 34 128 59.3
POTASSIUM mg/L 5.43 | 4.46 | 6.16 | 7.1 | 6.12 | 9.9 | 6.1 | 8.55 | 16.1 8.1 |
TDS (FILTERABLE) mg/L 5760 2290
1,1-DICHLOROETHENE ug/L 17 2 I 1 U 1 u 4 U 11 | 3 | 22 u 2 | 22 u
cis-1,2-DICHLOROETHENE ug/L 6,070 586 372 327 1,440 1,700 979 310 356 7,220
TETRACHLOROETHENE ug/L 1,100 25 56 211 180 202 464 8,880 83 4,120
trans-1,2-DICHLOROETHENE ug/L 201 13 5 | 5 106 26 33 58 | 8 33 U
TRICHLOROETHYLENE ug/L 873 22 39 98 70 110 38 525 147 958
IVINYL CHLORIDE ug/L 313 425 64 49 920 814 33 31 U 88 64 |
METHANE ug/L 102 1850 2850 401 211 1860 109 86 1130 384
ETHENE ug/L 9.9 149 775 31.9 144 80.7 23 13 5.3 1.4
ETHANE ug/L 0.32 U 0.32 V] 0.32 U 0.32 V] 0.9 | 0.9 | 0.3 U 0.3 V] 0.3 U 0.6 |
[Total VFAs mg/L 60.7 141.3 233 18.3 6.6 21.7 <1 1.4 1.4 <1
Dhc cell/L 2.5E+08 2.1E+08 3.5E+07 6.6E+07 2.0E+09 2.9E+08

tce cell/L 5.0E+06 7.9E+06 4.4E+05 3.7E+06 7.1E+07 1.3E+07

bve cell /L 1.2E+08 6.5E+07 1.1E+07 2.5E+07 1.3E+07 1.1E+08

ver cell /L 5.2E+07 4.4E+07 4.2E+06 2.6E+07 1.3E+07 8.8E+05

Dhb cell /L 8.7E+07 5.0E+06 5.0E+06 2.1E+06 5.1E+06 4.1E+06
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Re-Baseline Event (September 2016) - 6 months since shutdown

after Stage 1 operation; before system re-start for Stage 2

12/19/2017

EKMW-01 EKMW-02 EKMW-03 EKMW-04 EKMW-05 EKMW-07 EKMW-08 EKMW-09 EKMW-10 EKMW-11
pH unit 5.7 6.3 5.8 5.6 5.6 6.6 55 4.8 7.2 5.6
orP mv/ -120 22 56 0.1 -1 56 34 102 -630 35
Dissolved oxygen mg/| 0.1 0.1 0.1 1.2 1.0 0.1 0.1 0.1 0.1 1.4
IAnalyte Units Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual
[BROMIDE malL
[TOTAL ORGANIC CARBON mg/L 10.7 25.1 12.2 24 2.4 12,5 1.4 1.4 1.5 3.1
CHLORIDE mg/L
SULFATE mg/L
cALCIUM mg/L
IRON mg/L
MAGNESIUM mg/L
POTASSIUM mg/L 10.3 11.7
TDS (FILTERABLE) mg/L 6190 2280
1,1-DICHLOROETHENE ug/L 11 Y] 05 1 0.9 1 11 Y] 43 Y] 265 22 U 1.6 1
cis-1,2-DICHLOROETHENE ug/L 2100 45 164 286 2250 4910 331 351
[TETRACHLOROETHENE ug/L 742 16 10 27 2280 253 12800 114
trans-1,2-DICHLOROETHENE ug/L 241 2 25 25 148 84 60 9
ITRICHLOROETHYLENE ug/L 387 8 13 27 479 143 714 119
[VINYL CHLORIDE ug/L 4660 28 48 15 321 1400 31 u 77
METHANE ug/L 132 6380 6270 1930 587 7110
ETHENE ug/L 228 170 68 22 255 161
ETHANE ug/L 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 1.1
[Total VFA mg/L
Dhc cell /L 8.3E+08 6.3E+06 6.2E+06 1.4E+08 3.2E+08

tce cell/L 1.1E+07 8.6E+04 1.5E+05 3.5E+06 4.4E+06

bvc cell /L 4.0E+08 4.3E+05 2.1E+06 1.5E+07 1.6E+08

ver cell/L 4.4E+07 1.0E+06 1.2E+06 1.0E+07 2.0E+06

Dhb cell /L 1.9E+08 2.2E+06 2.2E+06 2.3E+07 1.8E+07
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March 2017 - End of 5-month Stage 2 operation

12/19/2017

EKMW-01 EKMW-02 EKMW-03 EKMW-04 EKMW-05 EKMW-07 EKMW-09 EKMW-10 EKMW-11
pH unit 5.5 5.0 5.8 5.5 4.8 5.9 3.8 53 5.2
ORP mv -79 -58 -43 4.5 4.9 -75 62 30 114
Dissolved oxygen mg/| 0.1 0.2 0.1 0.1 0.3 0.1 1.4 0.2 0.1
Analyte Units
BROMIDE mg/L
ITOTAL ORGANIC CARBON mg/L 6.3 3.2 3.5 2.1 2.0 53.0 11 33
(CHLORIDE mg/L 1790 2430
SULFATE mg/L 22.8 36.5
[CALCIUM mg/L 295 386
IRON mg/L 79.2 95.5
MAGNESIUM mg/L 85.3 86.3
POTASSIUM mg/L 6.3 12.4 8.1
ITDS (FILTERABLE) mg/L 2950 1230 3770
1,1-DICHLOROETHENE ug/L 19.9 12 16 16 2.0 4.0 32 1.6 11
cis-1,2-DICHLOROETHENE ug/L 1140 164 384 237 444 755 310 318 6890
ITETRACHLOROETHENE ug/L 400 144 32 70 603 55 9690 104 4660
trans-1,2-DICHLOROETHENE ug/L 104 2 3 3 36 19 44 10 45
ITRICHLOROETHYLENE ug/L 168 8 23 37 159 53 533 129 1210
[VINYL CHLORIDE ug/L 3640 68 51 12 57 191 31 86 55
METHANE ug/L 164 7890 5480 4100 339 7120
ETHENE ug/L 294 123 54 12 23 106
ETHANE ug/L 0.3 0.3 0.3 0.3 0.3 0.3
Total VFA mg/L 14.1 <1 7.5 1.1 0.1 204.7
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June 2017 - 3 Months post Stage 2 operation

EKMW-01 EKMW-02 EKMW-03 EKMW-04 EKMW-05 EKMW-07 EKMW-08 EKMW-09 EKMW-10 EKMW-11
pH unit 57 6.4 6.3 6.9 57 6.2 54 52 6.3 5.6
ORP mv -161 -70 -79 -173 -39 -88 -57 109 -101 11
Dissolved oxygen mg/| 1.1 0.7 1.4 1.5 0.4 0.9 1.2 0.5 0.1 0.1
|Analyte Units Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual
[BROMIDE mg/L 4.5 | 26 | 1.2 u 0.6 u 3.0 u 3.0 u 12 u 3.0 U 1.2 U 6.0 u
ITOTAL ORGANIC CARBON mg/L 20.1 3.9 3.0 2.6 21 57 21 1.9 10.1 33
[CHLORIDE mg/L 1950 756 717 465 1570 1670 1300 1630 793 2220
SULFATE mg/L 15 u 6 u 7.7 17 273 | 15 u 155 23.4 | 229 41.8 |
CALCIUM mg/L 229 202 174 115 229 419 258 296 166 345
IRON mg/L 93.4 103 99 56.3 92.4 85.1 80.9 78.1 49.5 104
MAGNESIUM mg/L 57.7 54.4 53 313 55.8 56.9 72 77.8 47.7 73.7
POTASSIUM mg/L 5.9 | 4.94 | 5.86 | 3.6 | 6.2 | 16.3 5.9 | 21.4
[TDS (FILTERABLE) mg/L 3890 2040
1,1-DICHLOROETHENE ug/L 21 0.7 I 16 u 0.8 u 6 I 8 I 3 U 32 U 16 u 32 U
cis-1,2-DICHLOROETHENE ug/L 783 167.0 376 277 2,160 2,250 813 204 312 5,920
ITETRACHLOROETHENE ug/L 406 44.9 13.8 41.1 3,540 92.4 593 8,930 55.3 5,850
trans-1,2-DICHLOROETHENE ug/L 94.1 20 21 | 2.7 170 34.8 28.4 37.9 113 22 u
TRICHLOROETHYLENE ug/L 311 79 15 27.4 699 75.2 64.3 499 93.1 1,430
IVINYL CHLORIDE ug/L 4780 36.2 36 12 379 724 32.3 41 U 157 62.1
METHANE ug/L 399 8740 7930 5010 987 8200
ETHENE ug/L 1280 119 69 7.6 192 260
ETHANE ug/L 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Dhc cell /L 1.96E+09 2.98E+06 3.70E+06 2.60E+06 2.44E+07 1.52E+08 <5000 1.60E+03

tce cell /L 2.66E+08 7.33E+04 2.23E+05 5.03E+05 3.76E+06 1.11E+07 <5000 2.00E+03 J

bve cell /L 2.08E+08 9.13E+04 6.12E+04 2.30E+05 8.01E+05 7.22E+06 <5000 <5000

ver cell /L 5.23E+08 8.37E+05 1.69E+06 8.59E+05 4.80E+06 1.11E+06 <5000 <5000

Dhb cell /L 6.60E+07 4.39E+05 1.72E+06 2.33E+04 2.36E+06 <5000 <4000 <5000

[Total VFA mg/L 57.6 <1 <1 3.1 <1 195.9




Grab Groundwater From Soil Core Locations (June 2017)

C1 C2 C3 C6 C7 C9
Analyte Units Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual Result | Qual
TOTAL ORGANIC CARBON mg/L 6.1 950 160 3.4 820 790
1,1-DICHLOROETHENE ug/L 6 0.2 U 5 3 0.4 U 4
cis-1,2-DICHLOROETHENE ug/L 4300 86 3700 2600 220 1900
TETRACHLOROETHENE ug/L 3500 11 160 1400 28 250
trans-1,2-DICHLOROETHENE ug/L 630 31 470 410 35 140
TRICHLOROETHYLENE ug/L 1300 5 430 660 29 67
VINYL CHLORIDE ug/L 290 1200 570 380 330 5000
METHANE ug/L 458 2490 3840 634 4090 259
ETHENE ug/L 65 1710 474 100 | 1880 402
ETHANE ug/L 2 18 12 5 6 3
Dhc cell/L <3E+04 5.00E+06 2.00E+05 2.00E+03 J 2.00E+07 <4E+04
tce cell/L NA 1.00E+06 5.00E+04 <3E+04 4.00E+06 NA
bvc cell/L NA 5.00E+05 4.00E+03 <3E+04 1.00E+06 NA
ver cell /L NA 4.00E+06 1.00E+05 <3E+04 1.00E+07 NA
Dhb cell /L <3E+04 1.00E+04 <4E+03 <3E+04 3.00E+05 <4E+04
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