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2. Field Investigation Summary

This section summarizes field activities conducted between April 2020 and August 2024 to characterize
the nature and extent of impacts from constituents listed in Section 1 that exceeded federal GWPS
and/or SWP GPS in the Pond E groundwater monitoring program network. The NES was conducted in
accordance with 40 CFR § 257.95(g)(1) and 9VAC20-81-260.C.1(a) and included the following:

e Installation of three downgradient delineation wells (ES-1D, ES-7, and ES-7D) in 2020 by Haley &
Aldrich to delineate the horizontal and vertical extent of GWPS/GPS exceedances and confirm
groundwater flow direction.

e Installation of two downgradient delineation wells (ES-8S and ES-8D) in 2024 by Haley & Aldrich,
as close as feasible to the property boundary to further delineate the horizontal and vertical
extent of GWPS/GPS exceedances and confirm groundwater flow direction.

e Sampling of the two newly installed NES wells (ES-8S and ES-8D), three existing NES wells (ES-1,
ES-1D, ES-7D), two piezometers within the footprint of former Pond E (PZ-6 and PZ-22A), and
two SWP sentinel wells (ED-22RA, ED-23R) in August 2024 by Haley & Aldrich to assess current
site conditions.

* Slug-testing of the newly installed NES observation wells ES-8S and ES-8D by Haley & Aldrich in
September 2024 to refine estimates of hydraulic conductivity in the area surrounding the NES
wells.

e Collection of a comprehensive round of groundwater elevation measurements from the seven
compliance monitoring wells, six NES observation wells, two SWP sentinel wells, and four
piezometers by Haley & Aldrich in September 2024 to produce a potentiometric surface map
and estimate groundwater flow in the uppermost aquifer in the NES study area.

The following sections summarize the investigation activities and results.

2.1 WELL INSTALLATION

Based on a review of historical characterization information, compliance monitoring data, and location
accessibility, the following groundwater monitoring wells were installed as part of the NES for Pond E.
The NES well locations are shown on Figure 3.

In April 2020, Haley & Aldrich subcontracted Cascade Drilling, LP, of New Ellington, South Carolina, to
advance three well locations using sonic drilling techniques. Continuous soil samples were collected to
the terminal depth at each location to ensure that any water-bearing zones could be identified, and
screened intervals appropriately designed. Soil samples were described using visual-manual methods
and classified in general accordance with the Unified Soils Classification System. The boring logs and well
installation logs for the NES wells are presented in the 2020 ACM Report and provided in Appendix B.
Well construction details and locations for the 2020 NES wells are also provided in Table 1 and Figure 3
and are summarized below:

e Monitoring well ES-1D was installed downgradient of Pond E, side-gradient of compliance well
ES-1613, and adjacent to existing observation well ES-1 to provide vertical delineation of boron,
cobalt, nickel, and zinc. The well was screened approximately 12 feet into the uppermost
confining layer, below the saturated sands in which ES-1 is screened.
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e Monitoring well ES-7 was installed downgradient of Pond E, as close to downgradient of
compliance wells ES-3D, ES-1609, and ES-1613 as possible to provide horizontal delineation of
boron, cobalt, nickel, and zinc. The well was screened in sand deposit above the Potomac
confining layer.

e Monitoring well ES-7D was installed adjacent to new monitoring well ES-7 to provide vertical
delineation of boron, cobalt, nickel, and zinc. The well was screened approximately 10 feet into
the uppermost confining layer, below the sand stratum in which ES-7 is screened.

Following installation of ES-1D, ES-7, and ES-7D, each well was developed using a submersible pump to
remove any fine sediment from the well and to connect the well screen to the formation until the water
flowing from the well was sediment free and non-turbid. Following development, the well locations
were surveyed by D&M Surveyors, PC, a Virginia-licensed surveyor based in Tappahannock, Virginia.
Survey information is included in Table 1.

Note that a protective eagle’s nest buffer (radius of 660 feet) is located in the area downgradient of
Pond E. Due to these access limitations, the 2020 NES wells NES could not be installed within the
boundaries of the eagle’s nest buffer and were installed as close to and downgradient of existing
compliance wells as possible, without encroaching upon the eagle’s nest buffer boundary. The 2024 NES
wells were able to be installed within the boundaries of the protective eagle’s nest buffer (radius of 660
feet) in the area downgradient of Pond E after 15 July (outside of the eagle breeding season).

In August 2024, Haley & Aldrich subcontracted M&W Drilling, LLC of Denver, North Carolina (M&W
Drilling) to install the two additional NES wells using sonic drilling techniques. Continuous soil samples
were collected to the terminal depth at each location to ensure that any water-bearing zones could be
identified, and screened intervals appropriately designed. Soil samples were described using visual-
manual methods and classified in general accordance with the Unified Soils Classification System. Boring
logs and well installation logs for the two newly installed NES wells are presented in Appendix B. Well
construction details and locations for the 2024 NES wells are provided in Table 1 and Figure 3 and are
summarized below:

e ES-8S was installed downgradient of Pond E, downgradient and between compliance wells ES-3D
and ES-1609 to provide horizontal delineation of cobalt, nickel, and zinc. The well was screened
within the sand with gravel deposit at the base of the terrace deposit.

* ES-8D was installed adjacent to new monitoring well ES-8S to provide vertical delineation of
cobalt, nickel, and zinc. The well was screened within clayey sand underlying the gravel deposit
and immediately above the Potomac confining layer, approximately 3 feet below the stratum in
which ES-8S is screened to evaluate vertical distribution of COCs above the confining unit.

The newly installed NES observation wells, ES-8S and ES-8D, were developed using a submersible pump
to remove any fine sediment from the well and to connect the well screen to the formation until the
water flowing from the well was sediment free and non-turbid. Following installation and development
of ES-8S and ES-8D, the well locations were surveyed by Civil Surveyors, Inc., a Virginia-licensed surveyor
based in Tappahannock, Virginia. Survey information is included in Table 1.

2.2 GROUNDWATER SAMPLING

From 7 April to 16 April 2020, NES wells ES-1D, ES-7, and ES-7D, the Pond E compliance monitoring
wells, and SWP sentinel wells were sampled in accordance with 40 CFR § 257.95(g)(1)(iv) and the
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VSWMR to characterize the nature and extent of GWPS/GPS exceedances identified in the Pond E
compliance monitoring wells.

To reflect current conditions, the new NES wells, existing Pond E NES wells, two Pond E SWP sentinel
wells, and two Pond E piezometers were sampled from 26 August through 30 August 2024 for cobalt,
nickel, zinc, and supplemental geochemical characterization parameters. This sampling event was
designed and to address VDEQ comments and include updated Site conditions as part of the revised
assessment of corrective measures. Note that sampling for cobalt, nickel, and zinc at the existing
compliance wells and surface water locations occurs semiannually and was performed by WSP on 5
August through 8 August 2024 and EnviroScience, Inc. (EnviroScience) on 5-6 August through 6 August
2024, respectively. Groundwater and surface water sampling results for cobalt, nickel, and zinc are
presented in Tables 2 and 3, respectively. Supplemental geochemical characterization parameters
collected as part of the 2024 NES are also presented in Table 2 and included the following:

e Anions (Br, F, SOa, CI)

e (Cations (Al, Ca, Fe, K, Na, Mg, Mn, and Si)
* Nitrate and nitrite

e Phosphorous

e Alkalinity

e Total and Dissolved Organic Carbon

Groundwater samples were collected using low-flow sampling methods and in accordance with the
Site’s GWP. The NES wells and piezometers were sampled using a non-dedicated bladder pump, and the
SWP sentinel wells were purged and sampled using a dedicated bladder pump. Proper decontamination
procedures were implemented between each well, including when a non-dedicated bladder pump was
used. Prior to purging, the depth to water in each well was measured using an electronic water level
meter. Each sample collected was field analyzed for general water quality parameters (pH, specific
conductivity, temperature, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity)
using calibrated multiparameter water quality meters. The low-flow sampling logs for the sampling
event are provided in Appendix C.

Samples were packed on ice in coolers and submitted for analysis under standard chain of custody
protocol to Pace Analytical Services (Pace) of Huntersville, North Carolina. Pace is a Virginia
Environmental Laboratory Accreditation Program (VELAP)-accredited laboratory for the analyses (VELAP
ID Nos. 460132, 460221, and 460222). The laboratory analytical reports are provided in Appendix D. The
groundwater analytical results are presented in Table 2. Note that elevated turbidity was observed at
PZ-6 during low-flow purging, possibly due to the piezometer being screened within fine grained
material such as clayey sands and silts.

23 AQUIFER TESTING
On 4 September 2024, slug testing was performed to estimate hydraulic conductivity values in the
hydrogeologic units associated with the newly installed wells. Falling head permeability tests and rising

head permeability tests (slug tests) were conducted at ES-8S and ES-8D.

Water displacement and recovery measurements collected during testing and well construction details
were interpreted and analyzed via AQTESOLV, an aquifer test analysis software program. The Bouwer-
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Rice Unconfined curve matching solution was used to obtain hydraulic conductivity outputs. The
geometric mean of hydraulic conductivities was calculated for ES-8S and ES-8D to be approximately
4.9E-03 and 4.6E-04 centimeters per second (cm/sec), respectively. Results of slug testing are presented
in Table 4 and the AQTESOLYV outputs are included in Appendix E.

The results are consistent with the subsurface materials recorded through the screen interval depths
during well installation activities, with coarse-grained sand and gravel observed at ES-8S and clayey
sands observed at ES-8D. The differences in lithology, particularly the presence of course-grained
material at locations throughout Pond E (i.e. ES-8S and ES-3D), significantly influences hydraulic
conductivity and groundwater velocity across the Site, potentially leading to variations in flow rates and
contaminant transport. The course-grained material likely represents the preferential groundwater flow
pathway throughout Pond E.

2.4 GROUNDWATER LEVEL MONITORING

A synoptic round of water levels was collected from the compliance, SWP sentinel, and NES wells, and
piezometers, to support groundwater flow estimates. A summary of the groundwater elevation data is
provided in Table 5. A potentiometric surface map generated using water level data gathered on 6
September 2024 is presented as Figure 3. Groundwater generally flows in a south-southwesterly
direction from the Unit toward the surface water body (Quantico Creek) along the Station’s southern
property boundary.

Using the groundwater elevation data presented on Figure 3, the average hydraulic gradient for Pond E
was calculated using the algorithm below. A representative gradient for the upper Potomac Aquifer was
calculated using a centrally located flow path through the study area. The spatial distribution of
groundwater elevations in the Potomac Formation is indicative of a generally low gradient across Pond
E.

Area Starting Head Ending Head Distance Cg Ic:ll.a ted
(Elevation feet AMSL) | (Elevation feet AMSL) (feet) ra_ lent
(unitless)
NES, September 2024
Pond E - Upper Potomac 62.43 (PZ-01) 1.10 (ES-8S) 2860 0.0214
, h
lgw = ( L/ L)

Where: ig,, = gradient
h; =head loss (elevation difference)
L =length (horizontal distance)

The algorithm below was used to calculate the average rate of groundwater flow (Vgw) in formation
beneath Pond E. An estimated average effective porosity value of 20% is representative for the
sediments comprising the Potomac Formation (USEPA, 2000). The calculated gradient is incorporated in
the table below.

The estimated average hydraulic conductivity value was derived from a combination of existing Site data
(Golder, 2019a) and slug tests performed on the newly installed NES wells. The existing Site data was
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evaluated based on proximity to Pond E and the installation of well screen intervals within the shallow
aquifer, specifically targeting the Quaternary deposits and upper Potomac sands. A summary of
hydraulic conductivity is provided in Appendix E.

Aver.age Effective Hydraullif: Groundv.vater
Area Gradient Porosit Conductivity Velocity
(unitless) y (cm/s) (feet/year)
NES, September 2024
Pond E - Upper Potomac 00214 | 0.20 | 615604 56.0
Notes:
cm/s = centimeter per second
feet/year = feet per year
Vow =K i (Y/n,)

Where: V,,, = Groundwater velocity
K = Hydraulic conductivity
i = Hydraulic gradient
n, = Effective porosity

As indicated, the estimated average groundwater flow rate in the upper Potomac Aquifer beneath Pond
E is approximately 56 feet per year. The calculated flow rates for the NES sampling event conducted in
2024 are higher than previous calculations for the area (18 feet per year, 2020 ACM Report). The
increase in estimated groundwater flow rate is likely due to the higher hydraulic conductivity of the
gravel deposit in which NES well ES-8S is screened across and indicates that the gravel deposit may
represent a preferential flow pathway for groundwater within the Pond E study area.

2.5 DATA USABILITY AND QA/QC RESULTS

Following receipt of the groundwater laboratory analytical data, the analytical results were validated by
Environmental Standards, Inc. in accordance with EPA data validation guidelines. The data usability
summary reports are provided in Appendix D.

The analytical laboratory results were found to comply with the data quality objectives for the project
and the guidelines specified by analytical method. Based on a review of the analytical report, the data
are 100 percent useable. Any qualifiers applied to analytical results based on validation are included in
Table 2.

Field quality assurance/quality control (QA/QC) samples for the Haley & Aldrich August 2024 sampling
event included one field duplicate (collected from ES-1D), one field blank, and one matrix spike/matrix
spike duplicate (MS/MSD). The QA/QC samples were analyzed for the same constituents as the
groundwater samples and validated. The analytical results for the field duplicate and field blank are
included in Table 2, along with the field sample results.

2.6 DATA EVALUATION

The compliance well and NES groundwater analytical results are presented in Table 2. The following
GWPS/GPS exceedances were identified:

10
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Summary of Pond E August 2024 Groundwater Sampling Events
Constituents Exceeding GWPS/GPS

Detected Constituent GWPS/GPS Monitoring Well ID Loncentiation
(ug/L) (ng/L)
ES-1609 22.9
ES-3D 25.6
T-1615S 10.3
ES-1613 22.6
Cobalt 6 oo o
ES-8D 15.3
PZ-06 30.9
PZ22-01 371
ES-1609 12.7
ES-1613 23.4
ES-3D 20.9
T-1615S 12.0
Nickel QL (5)0(§|‘)’/‘;P GPS o~ "
ES-8S 53.0
ES-8D 20.6
PZ-06 27.4
Pz22-01 145
ES-3D 73.6
ES-1 54.9
zZinc 35.9 (SWP GPS only) ES-8S 84.2
PZ-06 48.0
Pz22-01 325

Notes:
ug/L = micrograms per liter
QL = quantitation limit

No GWPS/GPS exceedances were identified in the downgradient compliance well T-1615D, NES wells
ES-1D and ES-7D, or upgradient compliance wells ED-26 and ED-24R.

11
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3. Nature and Extent Study

As discussed in Section 2, cobalt, nickel, and zinc are the COCs for this revised ACM. The purpose of this
section is to delineate the extent of CCR-impacted groundwater and define the geochemical processes
that impact the fate and transport of cobalt, nickel, and zinc in the uppermost aquifer beneath Pond E.
Plan view iso-concentration maps for cobalt, nickel, and zinc that depict the spatial distribution of
concentrations are provided as Figures 4, 5, and 6, respectively. Figures 7 and 8 depict the vertical
concentration of each constituent in cross-section view.

Current Site conditions can be explained by the following processes:

e CCR-impacted groundwater is delineated by elevated boron concentrations (up to 2.4 milligrams
per liter (mg/L)) and sulfate (up to 120 mg/L) concentrations in downgradient wells compared to
background wells (boron < 200 pg/L; sulfate <10 mg/L). The magnitude and extent of cobalt,
nickel, and zinc concentrations above GPWS/GPS are primarily controlled by a combination of
low pH (< 5.5) and reducing conditions.

e Elevated cobalt, nickel, and zinc concentrations within the footprint of the former Pond E
(PZ22-01) are likewise controlled by low-pH (< 4.5) conditions as naturally acidic background
groundwater flows through the Unit. While clay minerals and metal hydroxides can provide
sorption sites for cobalt, nickel, and zinc given favorable conditions, the prevailing low pH
conditions across the Unit will limit sorption.

e The downgradient migration of CCR-impacted groundwater cobalt, nickel, and zinc is likely
focused along preferential flow pathways within interconnected gravel lenses and limited by
attenuation onto metal hydroxide and clay minerals in downgradient portions of the aquifer
with higher pH conditions (e.g., T-1615S).

e The ability and anticipated time for cobalt, nickel, and zinc concentrations to decrease below the
GPWS/GPS will likely continue to be impacted by prevailing geochemical conditions (i.e., pH and
redox conditions) within and downgradient of the former Pond E as naturally low-pH
background groundwater increasingly flushes through the aquifer.

3.1 COBALT
3.1.1 Nature of Cobalt

Cobalt is a naturally occurring trace metal that exists as a divalent cation in near surface environments.
The agueous speciation of cobalt and potential formation of cobalt-related minerals as a function of pH
and redox conditions is shown in Figure 9. At pH and redox conditions typically encountered at the Site,
cobalt is expected to predominantly exist as the Co?" aqueous species.

Cobalt mobility in groundwater is largely controlled by the presence of iron and manganese oxides, clay,
and organic matter. The extent of sorption is greatly influenced by pH, with the degree of sorption
increasing with increasing pH above approximately 6.5. At low pH, cobalt sorption is limited even under
oxidizing conditions. The sorption behavior of cobalt is also influenced by the environmental availability
of complexing ligands (Chon et al., 2012). Cobalt is moderately to highly sorbed onto minerals in the
presence of organic ligands at slightly acidic pH conditions. At near neutral and basic pH environments,
organic ligands can reduce cobalt sorption onto oxidized minerals (e.g., metal hydroxides).

12
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Site data indicate that cobalt concentrations above the GWPS/GPS in the Pond E monitoring network are
controlled by low pH (< 6.5 standard units (SU)) conditions in areas of CCR-impacted groundwater.
Elevated cobalt concentrations are associated with low pH and elevated boron concentrations (Figure
10). These data imply that even in locations where metal hydroxides are stable, low pH conditions limit
significant cobalt sorption and attenuation.

The highest cobalt concentrations are currently located within the footprint of the former Pond E
(PZ22-01). The low pH conditions at this location (pH = 4.41) create favorable conditions for cobalt and
other metals (i.e., nickel and zinc, see below) to increasingly desorb from clay mineral and metal
hydroxides surfaces. Given that historical pH values at ED-26 and ED-24R are similar to PZ22-01, the low-
pH conditions are likely a consequence of background groundwater flowing through the former Pond E
footprint and dissolving any weakly sorbed metals back into solution following closure by removal of
Pond E.

3.1.2 Extent of Cobalt

Reported groundwater cobalt concentrations from the 2024 NES and the second semiannual 2024
compliance sampling event are shown in Figure 4. Cross-sections depicting cobalt concentrations are
shown in Figures 7 and 8.

Cobalt was detected during the 2nd semiannual 2024 sampling event at concentrations exceeding the
GWPS/GPS in the following compliance wells:

e ES-3D

e ES-1609
e [ES-1613
e T-1615S

Cobalt was also detected at concentrations above the GWPS/GPS in the following observation wells and
piezometers sampled during the 2024 NES:

e ES-8D
e ES-8S
e PZ-06
e PZ22-01

Cobalt concentrations in downgradient surface water samples are below the laboratory reporting limit.
These data do not indicate any off-Site cobalt impacts associated with the on-Site cobalt groundwater
concentrations.

A summary of historic cobalt detections at Pond E is provided in Appendix F, which indicates that cobalt
concentrations across the Pond E compliance monitoring network are variable. The magnitude and
distribution of cobalt concentrations across Pond E indicate that the downgradient migration of cobalt is
likely concentrated along preferential flow pathways within interconnected gravel lenses (e.g., ES-3D,
ES-8S). Cobalt concentrations at ES-3D have increased over the past 3 years and correspond to
decreasing boron concentrations. This recent upward trend indicates that some cobalt attenuation likely

"AtbkicH

13



has and is occurring on-Site, thereby slowing the movement of cobalt relative to groundwater flow and
conservative constituents (i.e., boron). Cobalt concentrations at compliance wells ES-1609, ES1613, and
ES-3D (pH<5) have remained steady and above the GWPS/GPS, whereas cobalt concentrations have
recently decreased at T-1615S (where pH has increased from approximately 5 to 6).

As background groundwater continues to displace CCR-impacted groundwater, the extent to which
cobalt concentrations decrease will be influenced by the prevailing pH and redox conditions, with
oxidizing and near neutral pH conditions favoring increasing sorption onto metal hydroxides and acidic
(low-pH) conditions favoring dissolution of cobalt and limited attenuation.

3.2 NICKEL
3.2.1 Nature of Nickel

Nickel is a natural occurring transition metal typically found in the environment combined with oxygen
or sulfur as oxides or sulfides. The aqueous speciation of nickel and potential formation of nickel-related
minerals as a function of pH and redox conditions is shown in Figure 11. At pH and redox conditions
typically encountered at the Site, nickel is expected to predominantly exist as the Ni?* aqueous species.

In most soils, nickel is bound to ion exchange sites, or sorbed on and/or coprecipitated with aluminum
and iron oxyhydroxides (Nieminen et al., 2007). Within these environments, nickel is generally immobile.
In the presence of organic-rich soils, where humic acids are formed by the decomposition of organic
materials, nickel may be quite mobile because of the formation of nickel-ligand complexes in the
agueous phase (Nieminen et al., 2007).

Nickel mobility is also influenced by pH and redox conditions and is expected to behave similarly to
cobalt. Accordingly, Site data indicate that nickel concentrations above the SWP GPS in the Pond E
monitoring network are controlled by low pH (< 6.5 SU) conditions in areas of CCR-impacted
groundwater. Elevated nickel concentrations correlate with cobalt concentrations and are associated
with low pH and elevated boron concentrations (Figure 10).

The highest nickel concentrations are currently located within the footprint of the former Pond E
(PZ22-01). The low pH conditions at this location (pH = 4.41) create favorable conditions for nickel and
other metals (i.e., cobalt and zinc) to increasingly desorb from clay mineral and metal hydroxides
surfaces. Given that historical pH values at ED-26 and ED-24R are similar to PZ22-01, the low-pH
conditions are likely a consequence of background groundwater flowing through the former Pond E
footprint and dissolving any weakly sorbed metals back into solution following closure by removal of
Pond E.

3.2.2 Extent of Nickel
Reported groundwater nickel concentrations from the 2024 NES and the second semiannual 2024
compliance sampling event are shown in Figure 5. Cross-sections depicting nickel concentrations are

shown in Figures 7 and 8.

Nickel was detected during the 2nd semiannual 2024 sampling event at concentrations exceeding the
GPS in the following compliance wells:

e ES-3D

14
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e ES-1609
e ES-1613
e T-1615S

Nickel was also detected at concentrations above the GPS in the following observation wells and
piezometers sampled during the 2024 NES:

e ES-1

e ES-8D

e ES-8S

e PZ-06

e PZ22-01

Nickel concentrations in downgradient surface water samples are below the laboratory reporting limit.
These data do not indicate any off-Site nickel impacts associated with the on-Site nickel groundwater
concentrations.

A summary of historic nickel detections at Pond E is provided in Appendix F, which indicates that nickel
concentrations across the Pond E compliance monitoring network are variable. The magnitude and
distribution of nickel concentrations across Pond E indicate that the downgradient migration of nickel,
like cobalt, is likely concentrated along preferential flow pathways within interconnected gravel lenses
(e.g., ES-3D, ES-8S). Nickel concentrations at ES-3D have increased over the past 3 years and correspond
to decreasing boron concentrations. This recent upward trend indicates that some nickel attenuation
likely has and is occurring on-Site, thereby slowing the movement of nickel relative to groundwater flow
and conservative constituents (i.e., boron). Nickel concentrations at compliance wells ES-1609, ES-1613,
and ES-3D (pH<5) have remained steady and above the GPS, whereas nickel concentrations have
recently decreased at T-1615S (where pH has increased from approximately 5 to 6).

As background groundwater continues to displace CCR-impacted groundwater, the extent to which
nickel concentrations decrease will be influenced by the prevailing pH and redox conditions, with
oxidizing and near neutral pH conditions favoring increasing sorption onto metal hydroxides and acidic
(low-pH) conditions favoring dissolution of nickel and limited attenuation.

3.3 ZINC
3.3.1 Nature of Zinc

Zinc is a naturally occurring element that is geochemically similar to magnesium and is commonly found
in the environment associated with sulfides and other base metals, such as copper and lead. The
aqueous speciation of zinc and potential formation of zinc-related minerals as a function of pH and
redox conditions is shown in Figure 12. The mobility of zinc in groundwater is influenced by sorption
onto and co-precipitation with metal hydroxides (similar to cobalt), and co-precipitation with sulfide and
carbonate minerals. Zinc interaction with organic substances is limited relative to other metals such as
nickel (Ma and Hooda, 2010). At pH and redox conditions typically encountered at the Site, zinc is
expected to predominantly exist as the soluble Zn?" aqueous species, where zinc can co-precipitate with
iron and manganese oxyhydroxides. Under anaerobic and sulfide-producing conditions, zinc sulfides

15
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(e.g., sphalerite) may form and precipitate. In basic aqueous solutions, zinc hydroxide or zinc carbonate
minerals may form and precipitate.

Zinc is known to have high sorption affinity for metal oxides (iron, manganese, and aluminum oxides).
The extent of zinc sorption to aquifer solids is greatly influenced by pH; generally, the degree of sorption
increases with pH. For example, sorption to hydrous ferric oxides is negligible below pH 5; sorption then
gradually increases with pH; the efficiency of sorption is optimal when pH is higher than 6 (Dyer et al.,
2004). Accordingly, Site data indicate that zinc concentrations above the SWP GPS in the Pond E
monitoring network are controlled by low pH (< 6.5 SU) conditions in areas of CCR-impacted
groundwater. Elevated zinc concentrations correlate with cobalt and nickel concentrations and are
associated with low pH and elevated boron concentrations (Figure 10).

The highest zinc concentrations are currently located within the footprint of the former Pond E
(PZ22-01). The low pH conditions at this location (pH = 4.41) create favorable conditions for zinc and
other metals (i.e., cobalt and nickel) to increasingly desorb from clay mineral and metal hydroxides
surfaces. Given that historical pH values at ED-26 and ED-24R are similar to PZ22-01, the low-pH
conditions are likely a consequence of background groundwater flowing through the former Pond E
footprint and dissolving any weakly sorbed metals back into solution following closure by removal of
Pond E.

3.3.2 Extent of Zinc

Reported groundwater zinc concentrations from the 2024 NES and the second semiannual 2024
compliance sampling event are shown in Figure 6. Cross-sections depicting cobalt concentrations are
shown in Figures 7 and 8.

Zinc was detected during the 2nd semiannual 2024 sampling event at concentrations exceeding the GPS
in the following compliance wells:

e ES-3D

Zinc was also detected at concentrations above the GPS in the following observation wells and
piezometers sampled during the 2024 NES:

e ES-8S

e ES-1

e Pz-06

e Pz22-01

Zinc concentrations in downgradient surface water samples are below the laboratory reporting limit and
below blank contamination levels. These data do not indicate any off-Site zinc impacts associated with
the on-Site zinc groundwater concentrations.

A summary of historic zinc detections at Pond E is provided in Appendix F which indicates that zinc
concentrations across the Pond E compliance monitoring network are variable. The magnitude and
distribution of zinc concentrations across Pond E indicate that the downgradient migration of zinc, like
nickel and cobalt, is likely concentrated along preferential flow pathways within interconnected gravel
lenses (e.g., ES-3D, ES-8S). Zinc concentrations at ES-3D have increased over the past 3 years and

16
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correspond to decreasing boron concentrations. This recent upward trend indicates that some zinc
attenuation likely has and is occurring on-Site, thereby slowing the movement of zinc relative to
groundwater flow and conservative constituents (i.e., boron). Zinc concentrations at compliance well
ES-3D (pH<5) have remained above the GPS, whereas zinc concentrations have decreased and are below
the GPS at T-1615S (where pH has increased from approximately 5 to 6).

As background groundwater continues to displace CCR-impacted groundwater, the extent to which zinc
concentrations decrease will be influenced by the prevailing pH and redox conditions, with oxidizing and
near neutral pH conditions favoring increasing sorption onto metal hydroxides and acidic (low-pH)
conditions favoring dissolution of zinc and limited attenuation.

17
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4, Risk Assessment

The risk evaluation presented in this section provides an assessment of potential risks to human
receptors from potential exposures to constituents detected in groundwater and surface water
associated with Pond E.

4.1 CONSTITUENTS OF CONCERN

For purposes of this risk evaluation, the COCs are those constituents that have exceeded a federal GWPS
and/or SWP GPS. As presented herein, the COCs for Pond E are cobalt, and nickel, and zinc. The table
below presents a summary of the detected COC concentrations in groundwater during the August and
September 2024 NES field investigation and the 2nd semiannual 2024 compliance sampling event.

2024 NES Field Investigation and
Federal 2nd Semiannual 2024
Detected Groundwater GPWS/SWP Compliance Event Concentration
Constituent GPS (ug/L) Range
He (ng/L)
Minimum Maximum
Cobalt, Total 6 0.14U 371
Nickel, Total 5L~ 0.88U 145
Zinc, Total 35.97 3.0U 325

Notes:

A = SWP GPS only; GWPS not applicable

J = Indicates a result is greater than the method detection limit but less than the reporting limit
U = Indicates a result is less than the method detection limit

Discussion of the detected dissolved surface water concentrations from samples collected in accordance
with SWP No. 617 was previously provided in Section 3. No total surface water concentration data were
available; therefore, for purposes of this risk evaluation, the dissolved surface water concentrations
were used. The table below presents a summary of the detected dissolved COC concentrations in
surface water during the 3" quarter 2024 surface water monitoring compliance event:

2024 3" Quarter 2024 Compliance
Detected Surface Water ¢ Eve.nt
Constituent oncentration Range
(ne/L)
Minimum Maximum
Cobalt, dissolved 0.20U 0.201]
Nickel, dissolved 1.2] 1.3]
Zinc, dissolved 29U 6.0U

Notes:
J = Indicates quantitation is approximate due to limitations during data validation.
U = Indicates analyte was not detected above the level of the sample reporting limit

The COCs have been retained for further evaluation using VDEQ's Virginia Unified Risk Assessment
Model (VURAM) software to identify constituents that may pose a risk and quantify potential
carcinogenic and non-carcinogenic risks associated with the GWPS/SWP GPS exceedances observed at
the Site in 2024. VURAM is VDEQ’s preferred tool for quantifying risks to human health.
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4.2 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS

Potential receptors are those human populations that may have contact with media containing COCs.
Both current and potential future land uses are considered when identifying receptors.

The Site is currently an industrial property and access to the Station is restricted to the public.
Groundwater represented by the compliance monitoring wells, SWP sentinel wells, and NES wells is not
used for any potable or non-potable purposes in the vicinity of Pond E. As discussed in Section 1.2, the
closest residential well is located approximately 0.25 miles west of Pond E along Possum Point Road,;
however, it is side gradient of the Site and across a hydraulic divide (i.e., unnamed creek that flows to
Quantico Creek). Additional residential wells are located approximately 1 mile north in the Cherry Hill
neighborhood, which is considered upgradient from Pond E. Potable water is supplied to the Station and
surrounding properties by a municipal water supply system. As such, there are no complete exposure
pathways to groundwater and there is no current human exposure risk to groundwater at the Station or
in the surrounding area.

Potential groundwater receptors are industrial/commercial workers and construction workers. Based on
the current and future land uses at the Site, potentially complete exposure pathways to groundwater
include:

e Incidental exposure to groundwater during construction activities via dermal contact, ingestion,
and/or inhalation of vapors in a trench.

Potential surface water receptors are recreators who may access surface water of Quantico Creek,
located downgradient of Pond E. Potentially complete exposure pathways to surface water include:

* Incidental exposure to surface water during recreational activities via dermal contact and/or
ingestion.

4.3 RISK EVALUATION

The following sections provide an evaluation of the COC analytical results as compared to the applicable
VDEQ Voluntary Remediation Program (VRP) screening levels provided in VURAM (VDEQ, 2024).

4.3.1 Groundwater

Based on the potential groundwater exposure pathway presented in Section 4.2, the detected
groundwater COC concentrations were compared to the following screening levels:

e VRP Direct Contact Construction Worker Groundwater Tier Ill screening levels

— This screening level was used based on the depth to water (less than 15 feet below
ground surface (ft bgs)) measured at select NES wells (see Table 5). It should be noted
that the compliance wells and other NES wells have a depth to water greater than 15 ft
bgs; however, the direct contact screening level has been used as a conservative
approach.

The VURAM screening report is provided in Appendix G. The following table provides a comparison of

the maximum detected groundwater concentrations (based on the 2024 NES investigation and the 2nd
semiannual 2024 compliance sampling event) to the applicable VRP screening levels.
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Constituent

Direct Contact Construction
Worker Groundwater Tier Il

2024 Maximum Detected
Groundwater Concentration

(ng/L) (ne/L)

Cobalt, Total 3,360 371
Nickel, Total 22,400 145
Zinc, Total 336,000 325

As indicated in the table, the maximum COC concentrations detected at the Site do not exceed any of
the applicable VRP screening levels. Based on these results, cobalt, nickel, and zinc concentrations in
groundwater do not pose a risk to human health.

4.3.2 Surface Water

Based on the potential surface water exposure pathway presented in Section 4.2, the detected surface
water COC concentrations were compared to the following screening levels:

e VRP Surface Water (Marine) Tier Il screening level

— Given the proximity to the transition zone and brackish conditions of Quantico Creek,
the saltwater screening levels were used as the criteria as they are more stringent than
the freshwater screening levels.

The VURAM screening report is provided in Appendix G. The following table provides a comparison of
the maximum detected surface water concentrations (based on the 3rd quarter 2024 compliance
sampling event results) to the applicable screening levels. Zinc was not detected in surface water;
therefore, it is not evaluated any further.

Surface Water

2024 Maximum Detected

Constituent Marine Tier Il Surface Water Concentration
(ng/L) (ne/L)
Cobalt, Dissolved NA 0.20J
Nickel, Dissolved 8.2 1.3J

Notes:
NA = not available

As indicated in the table, the maximum nickel concentration detected at the Site does not exceed the
applicable VRP screening level (which is protective of human health and aquatic receptors). Based on
these results, nickel concentrations in surface water do not pose a risk to human health and/or the

environment.

Cobalt does not have a VRP surface water screening level; therefore, it was retained for further
evaluation in VURAM. The maximum detected cobalt concentration (0.20 J pug/L) was conservatively
used as the exposure point concentration (EPC) to quantify risks. The VURAM software uses user-
defined EPCs with VDEQ default exposure factors for defined exposure scenarios to derive intakes and
exposures. The VURAM calculation report for a recreator scenario is provided in Appendix G.

In accordance with VRP guidance, cumulative cancer risk estimates for a receptor are compared to an
excess lifetime cancer risk (ELCR) range of 1 x 10 to 1 x 10**. The threshold cumulative cancer risk is 1 x
10 (one in ten thousand) and the point of departure for individual constituent risk is 1 x 10°. Risks at or
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below 1 x 10*do not warrant a response action. Non-cancer risks are compared to a target hazard index
(HI) value of 1, which corresponds to levels of exposure that people (including sensitive individuals, such
as children) could experience without expected adverse effects. The VURAM calculated risks associated
with cobalt in surface water at the Site are summarized below:

* Recreator
—  Cumulative non-cancer risks (HIs) are below the VDEQ target of 1:
= Non-cancer adult HI =9.79 x 10*
= Non-cancer child HI =5.70 x 10

— Cumulative cancer risks were not calculated, as cobalt is a non-carcinogen.

A chronic freshwater surface water screening level for cobalt of 23 pg/L has been published by EPA
Region 3 (EPA, 2006); no marine screening level is available. The maximum detected concentration of
cobalt is below the freshwater screening value, indicating that cobalt in surface water does not pose risk
to aquatic receptors. Based on these results, cobalt concentrations in surface water do not pose a risk to
human health and/or the environment.

The results of the risk evaluation presented herein indicate that the cobalt, nickel, and zinc

concentrations detected in groundwater and surface water at the Site do not pose a risk to human
health and/or the environment.
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5. Identification and Screening of Technologies

This section summarizes the ACM objectives and presents an updated list of interim corrective measures
designed to address residual groundwater impacts following closure by removal of Pond E based on
supplemental information collected from the Site after submittal of the 2020 ACM report. This
assessment meets the requirements promulgated in 40 CFR § 257.96 which require the assessment to
evaluate the effectiveness of potential corrective measures in meeting the requirements and objectives
of the remedy as described under 40 CFR § 257.97. This updated ACM will form the basis for designing
and performing additional site-specific studies and analysis to continue to assess the feasibility of each
alternative prior to final remedy selection.

Source material has already been removed from the Unit, along with over excavation of a minimum of 6
inches, and removal actions were acknowledged by VDEQ in a letter on 30 August 2019 verifying source
removal in accordance with the Unit’s closure plan. This removal action functions as both the closure
mechanism and the primary groundwater remedy.

As it is already completed, the performance and reliability of CCR removal does not need be evaluated
as part of the ACM. However, CCR removal is expected to induce hydrological and geochemical changes
to the Site that may impact the fate and transport of COCs during, and possibly after, completion.
Therefore, a brief discussion on the impacts of CCR removal on the corrective measures is presented
along with each corrective measure alternative where applicable.

5.1 CORRECTIVE ACTION OBIJECTIVES

In accordance with 40 CFR § 257.97(b) and 9VAC20-81-260.C.3.c, the corrective measures to be
considered must meet, at a minimum, the following threshold criteria:

1. Be protective of human health and the environment;

2. Attain the GWPS/GPS;

3. Control the source(s) of releases to reduce or eliminate, to the maximum extent feasible, further
releases of constituents of concern to the environment;

4. Remove as much of the contaminated material from the environment that was released from the
CCR unit as is feasible, considering factors such as avoiding inappropriate disturbance of sensitive
ecosystems; and,

5. Comply with standards (regulations) for waste management.
The corrective measures were also evaluated using the following balancing criteria:

1. Long- and short-term effectiveness and protectiveness of the potential remedy(s), along with the
degree of certainty that the remedy will prove successful;

2. Effectiveness of the remedy in controlling the source to reduce further releases;

3. Technical and logistical challenges required to implement the corrective measures, including
practical considerations such as equipment availability and disposal facility capacity; and

4. Balancing criteria 1 through 3 also take into consideration various sub-criteria which are outlined in
Sections 6.2, 6.3, and 6.4, respectively.
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5.2 GROUNDWATER REMEDIAL ALTERNATIVES

As discussed in Section 1.3, the source (i.e., CCR material) removal has already been completed for Pond
E, thereby eliminating the possibility of future releases. In addition, there are no complete exposure
pathways to groundwater at the Site monitoring wells, no groundwater receptors are identified
downgradient of Pond E, and surface water monitoring results indicate that there continues to be
negligible impacts to surrounding surface water based on potential groundwater to surface water
exchange.

While there are no impacts to surface water above relevant screening levels, groundwater
concentration trends indicate that while some primary indicators of CCR-impacted groundwater are
decreasing (i.e., boron) across the Unit and are indicative of an overall decreasing plume mass, other
constituent concentrations are currently increasing in several downgradient compliance wells, NES
wells, and piezometers located within the footprint of former Pond E, due in part to their geochemical
nature and naturally occurring low-pH background conditions (see Section 3).

Given the reasons outlined above, this revised ACM Report evaluates the following alternatives to
address the residual groundwater impacts of Appendix IV constituents, and the constituents and
parameters listed in the Unit’s solid waste permit above their established GWPS/GPS:

e Alternative 1 — Natural Recovery with Long-Term Performance Monitoring;
e Alternative 2 — In-situ Chemical Injections;
* Alternative 3 — Permeable Reactive Barrier; and

e Alternative 4 — Hydraulic Control with Ex-situ Treatment.

Each of these groundwater remedial alternatives can be used alone or in combination with another to
directly address CCR impacted Site groundwater. The four remedial alternatives are described in the
following sections.

5.2.1 Alternative 1: Natural Recovery with Long-Term Performance Monitoring

Natural recovery along with long-term performance (LTP) monitoring, relies on a combination of natural
physical, chemical, and biological processes to reduce constituent concentrations over time with little to
no active human intervention. The efficacy of natural recovery is often evaluated using a tiered
approach, which includes a review of historical groundwater data trends, a series of site-specific studies
aimed at indirectly and directly identifying specific attenuation processes operating at a site, estimation
of attenuation rates, and an evaluation of the overall aquifer attenuation capacity and stability (USEPA,
2015). Attenuation mechanisms for inorganic constituents consist of physical and chemical processes
such as sorption and/or mineral precipitation, biological processes including microbial oxidation or
reduction reactions, and dispersion and dilution as a “polishing step.” Natural recovery is at times
paired with more active remediation strategies to decrease timeframes for completion. The long-term
success of natural recovery depends on a robust understanding of the prevailing geochemical and
hydrogeologic conditions at a site and an appropriate performance monitoring strategy.

Natural recovery was evaluated as part of the 2020 ACM Report and was considered a highly reliable

and low risk groundwater remedial alternative to address cobalt and nickel GWPS/GPS exceedances and
would function similarly for zinc.
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The 2020 ACM Report primarily emphasized physical mechanisms (diffusion and dispersion); recent site-
specific studies have identified several chemical mechanisms, including sorption onto and
coprecipitation with metal hydroxides and clay minerals, that are actively attenuating COCs in portions
of the Site (Appendix H). Supplemental site-specific data collected during the 2024 NES indicate that,
while the chemical attenuation mechanisms previously identified remain viable in portions of the site
(i.e., T-1615S), and that the overall footprint of CCR-impacted groundwater (i.e., boron) is currently
stable and/or decreasing across the Unit following closure by removal of Pond E in 2019, prevailing low-
pH conditions will be a limiting factor in most locations for these processes to decrease COC
concentrations below their respective GWPS/GPS.

While CCR removal from Pond E is expected to continue to promote a decrease in the concentration of
chemically conservative constituents (i.e., boron, lithium), the long-term success of natural recovery for
cobalt, nickel, and zinc is dependent on 1) achieving and maintaining favorable geochemical conditions
for the identified natural attenuation mechanisms and 2) sufficient attenuation capacity within the
aquifer.

Sorption onto metal (Al, Fe, Mn) hydroxides is a proven and efficient mechanism for nickel, cobalt, and
zinc remediation, with the potential to reduce concentrations below the GWPS/GPS relatively quickly,
and site-specific studies indicate that there is sufficient aquifer attenuation capacity present (Appendix
H). However, sorption is generally greatest at pH conditions above 6. The extent to which natural
recovery is a viable long-term groundwater remedial strategy will depend on achieving and maintaining
the optimal geochemical conditions for sorption and the long-term stability of sorbing minerals.

As discussed in Section 3, Site data indicate that background groundwater (e.g., ED-26 and ED-24R) is
naturally acidic (historical pH approximately 4.5-5.5) and is likely contributing to current conditions
observed within the footprint of former Pond E (i.e., PZ22-01). These conditions indicate that a more
active groundwater remedial strategy to buffer pH and promote increased sorption will likely be more
effective for attenuating cobalt, nickel, and zinc compared to natural recovery mechanisms alone.

5.2.2 Alternative 2: In-Situ Chemical Injections

In-situ chemical injections are a commonly used approach to remediate groundwater and involve
employing a series of injection wells to introduce chemical reagents into an aquifer and improve
groundwater quality. Chemical injections are often used to accelerate natural attenuation processes and
thereby decrease timeframes to completion, and are effective in treating reactive constituents,

including metals such as cobalt, nickel, and zinc (e.g., Evanko and Dzombak, 1997). Given the current
understanding of Site conditions and the geochemical behavior of cobalt, nickel, and zinc, pH buffering is
a potential objective of in-situ chemical injections to optimize the sorption and/or precipitation of the
COCs.

A series of site-specific laboratory-based bench-scale and field-based pilot studies would be
recommended to select appropriate reagents and implementation plan to effectively and permanently
immobilize cobalt, nickel, and zinc via sorption and mineral precipitation reactions without inadvertently
mobilizing other (naturally occurring or CCR-derived) constituents. Additional investigations should
evaluate the optimal number and location of injection wells to maximize the effectiveness of this
approach.
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Following the installation of the injection well(s), periodic amendment injections as well as groundwater
sampling to monitor system performance, would be expected over time, as necessary.

Performance monitoring should be designed to monitor the progress of the previously identified
attenuation mechanisms for cobalt, nickel, and zinc. Key parameters to monitor the progress and
effectiveness include both pH and redox indicators (e.g., DO, ORP, iron, sulfate, alkalinity) and COC
concentrations (i.e., cobalt, nickel, and zinc). If performance monitoring indicates that favorable
geochemical conditions are not maintained or that the anticipated timeframe to achieve GWPS/GPS is
prolonged, adjustments to the remedial approach can and should be adopted using an adaptive
management framework.

5.2.3 Alternative 3: Permeable Reactive Barrier

A permeable reactive barrier (PRB) is another commonly used method to induce chemical changes into
the subsurface and immobilize inorganic constituents such as metals (Budania and Dangayach, 2023;
Krok et al. 2022; Ludwig et al., 2002). A PRB involves installation of a subsurface wall, often keyed into
an underlying low-permeability unit, composed of a permeable and reactive media that is designed to
immobilize constituents along a groundwater flow path. Reactive media may include zero-valent iron,
zeolites, clays, and/or biologically active phases.

A PRB could be installed downgradient of Pond E and perpendicular to the direction of groundwater
flow and keyed into the uppermost confining layer to intercept CCR-impacted groundwater as it flows
away from the pond. Bench scale and pilot testing would be required to estimate the actual length of
time needed for active remediation and the optimal location of a PRB. Similar to in-situ chemical
injections, the chemical reagent(s) selected for the PRB should be selecting following site-specific
laboratory and field pilot testing to confirm an effective and appropriate reagent for use prior to
implementation and evaluate the long-term effectiveness of the PRB to immobilize cobalt, nickel, and
zinc under current and anticipated future Site conditions.

Following the installation of the PRB, periodic replenishment of the treatment reagents within the PRB,
as well as groundwater sampling to monitor system performance, would be expected.

Performance monitoring should be designed to monitor the progress of the previously identified
attenuation mechanisms for cobalt, nickel, and zinc. Key parameters to monitor the progress and
effectiveness include both pH and redox indicators (e.g., DO, ORP, iron, sulfate, alkalinity) and COC
concentrations (i.e., cobalt, nickel, and zinc). If performance monitoring indicates that favorable
geochemical conditions are not maintained or that the anticipated timeframe to achieve GWPS/GPS is
prolonged, adjustments to the remedial approach can and should be adopted using an adaptive
management framework.

5.2.4 Alternative 4: Hydraulic Containment with Ex-Situ Treatment

Hydraulic containment involves extracting groundwater, through series of extraction wells and/or
trenches, to induce a hydraulic gradient and manipulate groundwater flow and/or capture impacted
groundwater (Mackay and Cherry, 1989). Hydraulic containment can be an effective remedy to control
the migration of both reactive (i.e., cobalt, nickel, and zinc) and chemically conservative phases (e.g.,
boron, lithium), although the time required can often be long relative to other alternatives (e.g., in-situ
chemical injections, PRB).
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Downgradient of Pond E, a series of extraction wells or a shallow (approximately 30 feet deep) collection
trench could be installed to hydraulically control the downgradient migration of constituents. The large
volume of effluent would likely require ex-situ treatment (likely ion exchange or reverse osmosis) prior
to discharge through a permitted feature or reinjection into the ground. Both treatment systems are
complex with ongoing operation and maintenance and would generate a secondary waste stream —
including regeneration/replacement of ion exchange media or concentration of reject water from a
reverse osmosis system. Approvals and permitting would be required for discharge of treated
groundwater. Implementation of a hydraulic control system would require a detailed design effort with
pilot testing, such as pumping tests and additional groundwater modeling, to verify the hydraulic
capture zone. Bench scale testing may be required to design the water treatment system.

Once implemented, depletion of Site-related constituents in groundwater would allow the
concentration of constituents to attenuate and pumping would cease over time, once constituent levels
are less than GWPS/GPS. Following the installation of hydraulic controls and water treatment,
operation, and maintenance of the system as well as groundwater sampling to monitor system
performance, would be expected.
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6. Assessment of Corrective Measures

In accordance with 40 CFR § 257.97, corrective measures must meet, at a minimum, the five threshold
criteria listed in Section 6.1 and the balancing (evaluation) criteria listed in 40 CFR § 257.97, as outlined
in the following sections. The threshold criteria listed below (except for that listed in Section 6.1.4) are
also required per the VSWMR for remedy selection in 9VAC20-81-260.C.3.c. A summary of this
evaluation is present in Table 6.

6.1 THRESHOLD CRITERIA - 40 CFR § 257.97(B)
6.1.1 Human Health and Environment Protection - 40 CFR § 257.97(b)(1)

As documented in Section 4, the results of the risk evaluation conducted using VURAM indicate that the
cobalt, nickel, and zinc concentrations detected in groundwater and surface water at the Site in 2024 do
not pose a risk to human health and/or the environment. Accordingly, each corrective measure
alternative meets the threshold criterion of being protective to human health and the environment.

6.1.2 GWPS/GPS Attainment - 40 CFR § 257.97(b)(2)

CCR removal has effectively eliminated additional CCR-related constituents from entering the
subsurface. The extent to which cobalt, nickel, and zinc concentrations are expected to decrease below
the GWPS/GPS will depend on the effectiveness of each groundwater remedial alternative in
immobilizing and/or removing remaining COCs from groundwater.

Current conditions (pH < 5.5) in most locations downgradient of Pond E are a limiting factor for
Alternative 1 as a primary remedy by itself. While the pH has increased at T-1615S from approximately
5.2 10 6.2 following closure of Pond E and cobalt and nickel concentrations have decreased (zinc
concentrations at T-1615S are already below the GPS), the low pH background conditions continue to
exist at other areas in the pond footprint.

Alternatives 2 and 3 are considered favorable, as both are proven methods to decrease metal
concentrations in groundwater. As a proof of concept for these groundwater remedial options, a
reaction model using site-specific groundwater (ES-8S) shows how increasing the pH from ambient
conditions (5.07) to neutral (7) decreases cobalt, nickel, and zinc concentrations to below their
respective GWPS/GPS in response to increasing sorption onto metal hydroxides (Figure 13; Deutsch and
Siegel 2020).

Additional forward modeling and site-specific testing will help to evaluate GWPS/GPS attainment under
Alternatives 2, 3, and 4. Any modeling should incorporate any changing site conditions (geochemical
conditions and/or groundwater flow) that may impact the timing and/or ability of each remedial
alternative to attain the GWPS/GPS and account for specific chemical reagents introduced into the
aquifer.

6.1.3 Source Control - 40 CFR § 257.97(b)(3)

Complete removal of CCR material, along with over-excavation of a minimum of 6 inches, located from
within the boundaries Pond E, is the ultimate source control measure and has already been completed.
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Each corrective measure presented here is expected to further reduce CCR-related constituent
concentrations remaining in groundwater and is not expected to interfere with source control via
closure. Therefore, Alternatives 1, 2, 3, and 4 all meet this threshold requirement.

6.1.4 Contaminated Material Removal - 40 CFR § 257.97(b)(4)

With the mandated removal of the CCR material, additional contamination to the surrounding
environment would not occur. None of the corrective measures alternatives are predicted to interfere
with meeting this threshold requirement.

6.1.5 Waste Management - 40 CFR § 257.97(b)(5)

No further waste management is required for Alternative 1 beyond that involved with performance
monitoring. Any waste generated during the sampling procedures under Alternative 1 or additional
waste generated under Alternatives 2, 3, or 4 would be managed in accordance with regulatory
requirements and/or as outlined in the Unit’'s GMP. Alternative 4 will produce the greatest amount of
waste though ex-situ treatment and is considered least favorable.

6.2 BALANCING CRITERION-1 - 40 CFR & 257.97(c)(1)

This balancing criterion takes into consideration the following sub-criteria relative to the long-term and
short-term effectiveness of the remedy, along with the anticipated success of the remedy.

6.2.1 Risk Reduction - 40 CFR § 257.97 (c)(1)(i)

As documented in Section 4, the results of the risk evaluation conducted using VURAM indicate that the
cobalt, nickel, and zinc concentrations detected in groundwater and surface water at the Site in 2024 do
not pose a risk to human health and/or the environment. Periodic groundwater monitoring will address
potential future risks and return the Site to maximum beneficial use.

6.2.2 Residual Risks - 40 CFR § 257.97 (c)(1)(ii)

No further releases would occur following Unit closure and implementing Alternatives 1, 2, 3, or 4
because the CCR and a minimum of 6 inches of subsurface soils have been removed. As documented in
Section 4, the results of the risk evaluation conducted using VURAM indicate that the cobalt, nickel, and
zinc concentrations detected in groundwater and surface water at the Site in 2024 do not pose a risk to
human health and/or the environment.

6.2.3 Long-Term Management - 40 CFR § 257.97 (c)(1)(iii)

Alternative 1 is considered highly favorable and requires the least amount of long-term management
amount the remedial alternatives, limited to performance monitoring to verify natural recovery of the
CCR-related cobalt, nickel, and zinc concentrations in groundwater. Alternatives 2 and 3 are also
considered favorable because each of these alternatives will require periodic maintenance in addition to
groundwater monitoring. Additional re-injections and modification to the PRB are possible and would
increase the long-term management of Alternatives 2 and 3. Alternative 4 is considered less favorable
compared to Alternatives 1, 2, and 3 because it will likely require more routine operation and
maintenance of the extraction wells and treatment system.
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6.2.4 Short-Term Risks - 40 CFR § 257.97 (c)(1)(iv)

Alternative 1 is considered highly favorable and requires the least amount of long-term management
amount the remedial alternatives, limited to performance monitoring to verify natural recovery of the
CCR-related cobalt, nickel, and zinc concentrations in groundwater. Alternatives 2 and 3 are also
considered favorable because each of these alternatives will require periodic maintenance in addition to
groundwater monitoring. Additional re-injections and modification to the PRB are possible and would
increase the long-term management of Alternatives 2 and 3. Alternative 4 is considered less favorable
compared to Alternatives 1, 2, and 3 because it will likely require more routine maintenance of the
extraction wells and treatment system.

6.2.5 Time to Full Protection - 40 CFR § 257.97 (c)(1)(v)

An evaluation of the estimated timeframe to achieve GWPS/GPS with Alternative 1 is currently not
feasible given the current COC concentration trends and background low pH conditions at Pond E (see
Section 3).

Alternatives 2 and 3, once employed, will primarily rely on the hydraulic gradient to move CCR-impacted
groundwater through the treatment zone. Given current groundwater velocity estimates (approximately
56 feet per year (ft/year), see Section 2.4), background groundwater is expected to flush through the
Unit within approximately 20 years. These time estimates depend on a variety of factors, including
groundwater velocity and geochemical conditions, and the current background-based SWP GPS as it
varies over time. A more robust time estimate can be derived following site-specific testing and design
of the extent and location of injection wells (Alternative 2) or PRB (Alternative 3). Additional time will be
required for laboratory testing, design, and construction/field implementation. Timeframe estimates
would be updated as needed as additional data are collected during performance monitoring.

Alternative 4 would address cobalt, nickel, and zinc concentrations in groundwater migrating
downgradient from Pond E and ensure that groundwater is captured prior to reaching the compliance
sampling locations (surface water) but would continue to operate over time to maintain hydraulic
control and additional protection. The estimated time required to achieve full protection for Alternative
4 would be dependent on design and implementation of the groundwater extraction network and is
likely on the order of at least 20 years.

6.2.6 Potential for Exposure - 40 CFR § 257.97 (c)(1)(vi)

Given the completed CCR removal and lack of downgradient receptors, no ongoing potential exposure
to remaining wastes for humans and the environment is anticipated for Alternatives 1, 2, 3, or 4.
Alternatives 1 and 2 are considered highly favorable, as there is minimal possibility of exposure to CCR-
impacted groundwater outside of monitoring activities. Alternative 3 would involve some additional
exposure potential during construction of the PRB and is considered favorable. Alternative 4 would also
likely involve additional exposure potential during management of extracted groundwater and is
considered less favorable.

6.2.7 Long-Term Reliability - 40 CFR § 257.97(c)(1)(vii)
Alternative 1 is considered highly favorable as natural recovery and performance monitoring requires no

additional engineering controls to effectively operate. Alternative 2 is considered favorable, although
the long-term reliability would be evaluated during site-specific laboratory and pilot scale testing, prior
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to implementation. Similarly, Alternative 3 is considered favorable but will rely on treatability testing to
appropriately design a PRB. Alternative 4 is considered favorable and will depend on field studies to
design and implement the groundwater extraction system and groundwater treatment system.
Additionally, Alternative 4 will rely on ongoing operation and maintenance activities to continue to
effectively function. Institutional controls, such as deed restrictions, may be required in the future to
ensure the long-term protection of human health and the environment. These controls could be
implemented to limit certain activities, such as the use of groundwater for potable purposes, to prevent
direct human exposure. Such measures would serve to manage land use and water rights, ensuring that
the property remains in compliance with environmental regulations.

6.2.8 Remedy Replacement Potential - 40 CFR § 257.97(c)(1)(viii)

Each groundwater remedial alternative will continue to be evaluated as additional site-specific data are
collected. An adaptive site management approach is recommended, following initial implementation, to
meet remedial objectives and respond to changing site conditions.

Alternative 1 is considered less favorable given the prevailing low pH conditions. Alternatives 2 and 3 are
both considered favorable for nickel, cobalt, and zinc and would potentially rely upon the long-term
effectiveness of the geochemical changes induced by the remedial alternatives. Alternative 4 is also

considered favorable and would be dependent on the effectiveness of the groundwater extraction
system upon implementation.

6.3 BALANCING CRITERION-2 - 40 CFR § 257.97(c)(2)

This balancing criterion takes into consideration the ability of the corrective measure to control a future
release and the extensive treatment technologies that would be required.

6.3.1 Release Reduction - 40 CFR § 257.97(c)(2)(i)

No further releases would occur following the already-completed removal of the CCR material.
Alternatives 1, 2, 3, and 4, are not expected to interfere with CCR closure and are considered favorable.

6.3.2 Treatment Technologies - 40 CFR § 257.97(c)(2)(ii)

With the completed removal of CCR, no additional treatment technologies will be necessary to control a
future release of CCR. Alternatives 1, 2, 3, and 4, are not expected to interfere with CCR closure in this
respect and are considered favorable.

6.4 BALANCING CRITERION-3 - 40 CFR § 257.97(c)(3)

This balancing criterion takes into consideration the technical and logistical challenges required to
implement the corrective measure, including practical considerations such as equipment availability and
disposal facility capacity.

6.4.1 Technology Difficulty - 40 CFR § 257.97(c)(3)(i)

Alternative 1 is considered highly favorable as no additional institutional controls or infrastructure are

required to implement performance monitoring. Alternatives 2 and 3 are considered favorable and
would require additional laboratory treatability and field pilot studies prior to implementation.
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Alternative 3 may involve more difficulty in the installation of the PRB into the subsurface compared to
well installation. Alternative 4 is considered less favorable and will involve designing and constructing an
extraction well network and treatment system, along with field-based pilot studies.

6.4.2 Technology Reliability - 40 CFR § 257.97(c)(3)(ii)

Alternative 1 is considered highly reliable. Natural recovery mechanisms for cobalt, nickel, and zinc
involve proven chemical mechanisms, including sorption and mineral precipitation, as well as physical
mechanisms such as dilution and dispersion as a final “polishing step” that are already operating at the
Site and are dependent only upon natural processes and the prevailing geochemical conditions at the
Site (Appendix H). Natural recovery has been used at multiple Superfund, Resource Conservation and
Recovery Act Corrective Action and Underground Storage Tank sites (EPA, 1999; EPA, 2005).
Additionally, the minimization of continued contaminant mass loading to the aquifer (i.e., CCR removal)
will ultimately improve the reliability of a natural recovery remedy.

Alternative 2 is considered reliable, but will depend on the success of the chosen reagents to immobilize
and remove cobalt, nickel, and zinc from groundwater effectively and permanently. This option includes
the potential of installing additional injection wells and replenishing/alternating reagents into the
aquifer. Alternative 3 is also considered reliable, but it will also rely on both the effectiveness of the
chosen reagent and the potential for replenishment and maintenance of the PRB following installation.

Alternative 4 is also considered a reliable, proven technology with hydraulic control and treatment used
at multiple sites, but will involve both operation and maintenance of the extraction well network and of
the groundwater treatment system.

6.4.3 Permitting - 40 CFR § 257.97(c)(3)(iii)

No permits are anticipated for Alternative 1 other than a modified SWP to incorporate the corrective
action remedy, which would be required for all alternatives. Post removal groundwater and surface
water monitoring would be conducted in accordance with the Station’s GMP (Golder, 2019b) and SWP
No. 617. Accordingly, Alternative 1 is considered highly favorable. Alternatives 2 and 3 are considered
favorable and would require additional permits for injection wells and field pilot testing. Alternative 3
would also require permitting for disposal of waste material generated during construction of the PRB.
Alternative 4 is considered less favorable and would involve permitting for both extraction wells and
discharge of treated groundwater.

6.4.4 Equipment and Specialist Availability - 40 CFR § 257.97(c)(3)(iv)

Alternative 1 is considered highly favorable and does not require any additional equipment or use of
specialists to implement. Alternative 2 is considered less favorable and would require specialists to
perform the laboratory treatability testing and field-based pilot testing. Alternative 2 would also require
the use of specialty equipment to install the injection wells and introduce the reagents into the aquifer.
Alternative 3 is also considered less favorable and would require specialty equipment to construct the
PRB, in addition to laboratory and field-based treatability testing. Alternative 3 may also involve the use
of specialists in the long-term transportation of material to off-Site disposal facilities during PRB
construction. Alternative 4 is also considered less favorable and would require equipment and
specialists for construction of both the extraction wells and the groundwater treatment system.
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6.4.5 Treatment, Storage, and Disposal Capacity - 40 CFR § 257.97(c)(3)(iv)

Alternative 1 is considered highly favorable as no additional treatment, storage, and disposal are
required to implement the performance monitoring plan. Alternative 2 is considered favorable as no
additional treatment is required for the in-situ injections, no additional storage and disposal
requirements are anticipated, and sufficient space is likely available for installation of the necessary
wells. Alternative 3 is considered less favorable because of the anticipated volume of waste material
created during PRB construction and possible space limitations on-Site that may interfere with the
installation of the PRB. Alternative 4 is also considered less favorable and will involve the treatment and
management of extracted groundwater. The installation of a PRB or treatment system would require
additional property space to accommodate the necessary infrastructure. These options come with
certain limitations, such as the potential need for larger equipment footprints, access for regular
maintenance, and potential impacts on-Site operations. Any proposed design must carefully evaluate
these constraints and ensure that adequate space is available without interfering with other Site
activities. An evaluation will be required to determine the feasibility and optimize the layout to minimize
disruption while maintaining system effectiveness.

6.5 ORDER OF MAGNITUDE COST EVALUATION

Costs are not considered part of the threshold and balancing criteria in accordance with Parts 257.96-97
of the CCR Rule. However, an understanding of the potential costs associated with the proposed
corrective measure is considered helpful for future forecasting. Costs for each alternative are currently
estimated to be as follows:

e Alternative 1, Natural Recovery: Assuming no additional monitoring locations are installed for
LTP monitoring, it is estimated that costs associated over a 30-year time frame will be
approximately $1,500,000 (using Net Present Value). This cost assumes up to 13 sample
locations, semiannual performance monitoring, and associated data summaries.

* Alternative 2, In-situ Chemical Injections: Over a 10-year time frame this cost would be
approximately $10,000,000 (using Net Present Value). This cost assumes installation of up to 40
recirculation wells and 5 monitoring wells (approximately $3,000,000 in up front capital costs),
yearly operations and maintenance and semiannual performance monitoring (approximately
$700,000 per year over 10 years), and associated data summaries.

* Alternative 2, Permeable Reactive Barrier: Over a 10-year time frame this cost would be
approximately $14,000,000 (using Net Present Value). This cost assumes installation of a 900-
foot long and 40-foot deep PRB (approximately $13,000,000 in up front capital costs), yearly
operations and maintenance and semiannual performance monitoring (approximately $100,000
per year over 10 years), and associated data summaries.

e Alternative 4, Hydraulic Control with Ex-Situ Treatment: Over a 30-year time frame this cost
would be approximately $20,000,000 (using Net Present Value). This cost assumes installation of
a 2,200 feet long trench that would be 2 feet wide by 30 feet deep, a system to convey
groundwater to treatment area, and a treatment system. This assumes water may need to be
disposed of off-Site but costs could be decreased if a permit to discharge to the local publicly
owned treatment works (POTW) can be obtained. This alternative would also include sampling
two times per year, and associated data summaries.

These costs are considered order of magnitude estimates and intended to be used for alternative

comparison and planning purposes only.
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7. Public Participation

Consistent with VSWMR 9VAC20-81-260.C.1.e, a public meeting must be held to discuss the results of
the ACM process prior to the final selection of the remedy. Following a delay due to the coronavirus
pandemic and the executive orders issued by then Governor Northam in 2020 regarding public
gatherings, a public meeting was held at Potomac High School on 2 November 2022. Appendix | provides
the public notification, meeting sign-in sheets, presentation materials, public comments received, and
Dominion Energy response to public comments.
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8. Summary and Conclusions

The purpose of the ACM is to evaluate potentially applicable corrective measures for impacted
groundwater. This revised ACM Report describes the updated NES conducted to evaluate the nature and
extent of GWPS/GPS exceedances and summarizes how the corrective measures alternatives presented
herein address the threshold and balancing criteria. The results of the risk evaluation conducted using
VURAM indicate that the cobalt, nickel, and zinc concentrations detected in groundwater and surface
water at the Site in 2024 do not pose a risk to human health and/or the environment.

CCR material and a minimum of 6 inches of subsurface soils in Pond E has already been removed
pursuant to SWP 617. Following the removal of the source, any residual groundwater impacts above the
GWPS/GPS could be addressed through the implementation of a combination of the alternatives
described herein. Future studies (remedial design investigations, treatability studies, and/or field pilot
tests) prior to formal remedy selection may be necessary to validate all alternative mechanisms and
timeframes.

Based on the assessment of the alternatives with the available information and given the source has
been removed, Alternative 1 (natural recovery) does not appear to be an effective option by itself due to
prevailing low pH conditions at Pond E. However, this alternative could be effective in combination with
other alternatives were site conditions to become more conducive to natural recovery mechanisms over
time. Alternative 2 (in-situ chemical injections) or Alternative 3 (PRB) would likely address any
remaining impacts with a high likelihood of reliability and low risk. The effectiveness of these options is
highly dependent upon the proper selection and distribution of reagents to address site conditions.
Future studies prior to formal remedy selection will be necessary to validate all alternative mechanisms
and time frames. Alternative 4 would likely address remaining impacts as well but require additional
equipment, technology, permitting, waste management, and treatment/storage capacity. Alternatives 2,
3, and 4 have additional short-term risks and lower long-term reliability when compared to Alternative 1
but are anticipated to attain the GWPS/GPS more effectively.
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APPENDIX B
Boring Logs and Well Construction Details































































APPENDIX C
Field Sampling Logs
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Analytical Laboratory Reports and Data Usability
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APPENDIX E
Summary of Hydraulic Conductivity and AQTESOLV
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Historical COC Trends
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VURAM Outputs







































APPENDIX H
Anchor QEA Monitored Natural Attenuation Evaluation
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8 T - e e T ¢
9)5 A2 2% -
10 - - H - L Pee ve ~g 11T
1
12
By 8§30 -t} Ywea
14
15
16
17
18
19
20
Notes:
Protective Casing (if applicable). Pad: Lock: Vegetation: Access:
sampling Personnel Signature: < Date: / ( z5 { ¢

Page of




ANCHOR
QEA S

Well Precipitate Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Name: j/{ A//‘ E ‘n‘/mé‘raﬂ' Date: t/ 35 ,al Page ‘ of {
Project Number: - - Location: V/ys¢u "D Weather. M‘& 30‘5 l Ovuwk
Personnel: A‘\JA« nw&\\& / \,Jﬁ‘u E&s:ﬂ[{‘]dﬁd" ;}@Wﬁ Sample Time: 9‘?& ‘3&[@@
well Number: &) -~ rl)»('” WellDepthin Fetwor (.41 FL o
Well Diameter: Initial Water Level in Feet (WL): ;67['76‘ 7@ TOC
Depth of Pump Length of Water Column: feet
Measuring Point: R . One Casing Volume: o gallons
stickUp  7J\5 g&— Total Volume Removed: ) gallons
Comments:
‘Well Casing Volumes (WCV)
1" = 0.041 Gal/ft 2" =0.17 Gal/Ft 3" =038 Gal/Ft 4" =066 Gal/ft 6"=15Gal/ft 8"=26Gal/ft 12"=58 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump  Grundfos  Other: M M
SampIeVM‘ethod: Bailer-Disp. Bailer-Teflon  Dedicated Pump ~ Whale Pumb Grundfos  Other: M A/\ o .
Oxidation
Flow Rate Dissolved Specific pH (S.U.) Reduction
e Gallons (gpmor | Temp | Oxygen Cond. reportto 0.1 @ Potential | Turbidity Depth to
Reading L Time Purged mL/min) 1 ({9} (mg/L) (uS/cm) S.U. (mV) (NTU) Water Comments
1 0qys W& (noF Gollettd dne ks vonoky acedss & Jvafts;w/fc/ﬂ»/
2 - Filk v H ‘Dﬂi{é L b Well loca iy
3 A ‘2 P | |
4 *3 0453 _ | _ |
5 By 0955 _ L ‘
6 | - 045% ‘ A R
U 1B \eoD I —
8 | I l | | T ‘f | -
e B I I I | ‘
10 _ \ ‘
no i | il L !
12 o . ’ - | N - - - ‘_ _‘ o N
1B | | ‘ [
" | | -
15 2 [
N (R | | I
7 Tan o olack v ?:M_s I\/; 0&0/ /Uo 91«49« / "*-’1 Uld jubb d sz hom sup@,
e RV AVNS }?brkus ‘
S it S S B N
i
Notes:

Protective Casing (if applicable):

Lock Vegetation: ___ Access:

Sampling Personnel Signature:

/ W ot Jﬂﬁlm

Page 1 ofL



ANCHOR
QEAEEC

Well Precipitate Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Name: M/VA- EW vu(—!M Date: l/ab ,2\ Page ’ of 4
Project Number: &86 @l Location; QQSS\)“ Weather: _u kjp 3 aﬂv mb
Personnel: {ff gt‘g qﬂ Sample Time:
Well Number: )( \ [:) Well Depth in Feet (WD): (QLk TOC
Well Diameter: B . - Initial Water Level in Feet (WL): 'Lb ‘L} TOC
Depth of Pump - Length of Water Column: feet
Measuring Point: B - One Casing Volume: gallons
Stick Up o o Total Volume Removed: . gallons
Comments: zl? SM;@% \A)c.{Jp 0“1 uﬂl'-é du.. -
to ally Jsbakp m T-16i 88 -~
Vu”\ﬂ tould rob bhe remevid
Well Casing Volumes (WCV)
1" = 0041 Gal/Ft 2" =017 Gal/ft 3" =038Gal/ft 4"=066Gal/ft 6"=15Gal/ft 8"=26Gal/ft 12"=58 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon Dediétéd Pump Whale Pump  Grundfos  Other: M M
Sample Method:  Bailer-Disp. _ Bailer-Teflon  Dedicated Pump ~ Whale Pump Grundfos  Other /Y A o .
Oxidation
Flow Rate Dissolved Specific pH (S.U) Reduction
Gallons (gpmor | Temp | Oxygen Cond. report to 0.1 | Potential | Turbidity | Depth to
Reading | Time Purged mL/min) (§9] (mg/L) (pS/cm) S.uU. (mV) (NTU) Water Comments
K ,uv_a’. ] 1276 55 38 | 593 (60§ 24000
2
: — -
1173132 S S s B S
s oped BNl | T
s 129 Ha‘t‘f I | —
7 _ il
e ) R I N A A E—
9 i mds | ‘ . | - o ‘ )
1oL | | | - N - , | | =
SR I IR R i —
12 \ B ‘ ‘ | 1 | - _l ) i N N !
13 w \
o B s s wa s N — I
BRE [ i [ ‘ \ 1 7 i
. | ] , | | | I
R N R | | I A [
18 ‘ | i . __ } x | .
19
0 — | | T
| | ]
Notes: 5‘/4; A fing  HUSF tofsctd Sed met. Vfbmﬂ
Py b jd’ ot fvf/lngJ' §ravin Sald
Protective Casing (if applicable): Lock: Vegetation: Access
Sampling Personnel Signature' / “%Lﬂﬂh\[!; Z;j /

oy 7§



ANCHOR
QEA D

Well Precipitate Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Name: MN A, E Jala ak}ﬂ’\ . Date: l/zg _L?d Page | of ,
Project Number: .96\)(,(0 85 - Locatvon DMM Weather:  4f /| &Q ‘ Dvb.ft,as _
Personnel: 4. /I/( %E EH\ /6 \%M A w %9_ / Sample Time: S B‘& . lq Li, —-a‘b
weil Number: ~ A gy~ Lo 8  Well Depthin Feet (WD) 2%.6Y4 TOC
Well Diameter: o '&\\ B ) Initial Water Level in Feet (WL): ’M ?&
Depth of Pump Length of Water Column: feet
Measuring Point: . S One Casing Volume: gallons
‘ Stick_ Up— - o - Total Volume Removed:i B gallons
Commentszi - S
Well Casing Volumes (WCV)
1" =0.041Gal/Ft 2"=0.17 Gal/Ft 3"=038Gal/Fft 4"=066Gal/ft 6" =15Gal/ft 8"=26Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump ~ Grundfos  Other: M M
Sample Method: B—ailer—Fsp. Bailer-Teflon  Dedicated Pump Whale Pump Grundfos Other: MM . o
Oxidation
Flow Rate Dissolved Specific pH (S.U.) Reduction
Gallons (gpmor | Temp A Oxygen Cond. reportto 0.1  Potential Turbidity | Depth to

Reading Time Purged mL/min) (°C) (mg/L) QIH?] S.U. (mV) {NTU) Water Comments
1 3o | Skd nat U2 o3ue | 536 [95( | Q63 KLAY[ N
2 435 | (eoaal5T 3820 253 573 qd.5 | 9835 02.9% |
3. 30 Lw e TH 0,564 £ P LR ML Qpl ] B
4 M%) _wjffm..uﬂ 208 0373 %,77 539 | 436 Q280
s uo 125F .34 0419 3¢ 974 |15 Jaal |

6 IyMs . los | 0378 579 U4 | 76 2298

T M%el | % NSap oM [0.382 0 5,78 M3 [fo  ()94F

BRI V1179 S AN ETT M. | _

5| | _ S _

10 _L/“—-—--.. | S

1"

2 litm_s Sk 08330 038 643 D0 Qe Bk o W
LI Fller | B1 ligoo | - ] -

O B 5oy 1
15 1 %o lgor| [ [ T [

16 | By 5t L N
17 & %13
S
o | 1 [ il E B }

20 |
Notes: \;m%/i,r W G S‘,)m-\[_ﬁw W\'&M.o \»m Mmicas @ j,)ﬁkt 3
O o&ow Mo g

Protective Casing (if applicable):

Lock: Vegetation: ___ Access:______

Sampling Personnel Signatare: //@ //M Date:

[ A5/ A1

Page _2 of __L



sk

ANCHOR Anchor QEA of North Carolina, PLLC

QE A Koot 231 Haywood Street
' Asheville, North Carolina 28801

Well Sampling Log

Project Name: MA/A, E*MWI Date: ng 5/&\ Page i of 1
Project Number: 2{(3\(‘1 85 -0\, 0) Location: " JS6 um Weather.
Personnel: Aavv}b“\./w \”/M/[‘l- 7)-10“”\ Sample Time: ) w ﬁc‘_d ")
Well Number. Mo I\Q)L, \(s0 ;[ Well Depth in Feet (WD): - )[ S (9 TOC
Well Diameter. as Initial Water Level in Feet WL): /2,7 | TOC
Depth of Pump Length of Water Column: : feet
Measuring Point: One Casing Volume: gallons
Stick Up - Total Volume Removed: gallons
Comments:
Well Casing Volumes (WCV)
1" = 0041 Gal/ft 2" =0.17 Gal/Ft 3" =038 Gal/Ft 4" =066 Gal/Ft 6" =15 Gal/Ft 8" = 2.6 Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump  Grundfos  Other: p&*s’\o&&
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump  Grundfos  Other: PG/!S MH-::.
Flow Rate Dissolved | Specific pH (S.U.) Reduction
Gallons (gpmor | Temp | Oxygen Cond. reportto 0.1 | Potential | Turbidity | Depthto
Reading | Time | Purged | mi/min) | (C) (mg/Ly {pS{cm) S, mv) INTY) Water Comments
T 1600 |Gt W] 625 [189 [ UWI8 | 3R] T 9700 |Ans Dol redoe.
2 1[66 > W [3.95 [ iy | 4 6¥_ [ 1egg [L 1793 L
3 |6iS N B6A 35 | Nl W66 | oo | pp (V.98
A > 3.3 934 [ VzF [ 4.66 T4 | 1Yok
5 116.95 ~ [1hed Qo | a7 | 4.66 Aaue | Yoz .
5 [it30 S 5583 | Qb [ 465 [9345] | [j4.03
7 Gos LlWeded ¢ | 1635
8 —— — - § —— —
9
0 [L3F] \%% 46| g U372 | 936071600 | Bolion| & Wi/
L il 2 (1639
12 g3 | 1643
13 47 |iph
i by 171
15 8¢ |[ob
16 By, 165y
7 P2 lik58
18
19
20
Notes:
Protective Casing (if applicable): Lock: Vegetation: ___ Access: J

/ “ %@\ 7 /25/02/

Page _é_of __Z_



ANCHOR

Anchor QEA of North Carolina, PLLC

QEA Bl e’ 231 Haywood Street
Asheville, North Caroiina 28801
1o ,0 T . ) |
et Sampling Log
Project Name: YhMiwn o9 - ) f}v,J‘T Date: [ o A Page r of
Project Number: ' 'Upag ~OLOl Location: p 530 o Weather ¢ (. $ STL
Personnel: A_ ., ™ Sample Time: / -
- ) ..
Well Number: [’_‘ S - 7 D Well Depth in Feet (WD): g[ ! ~ TOC
Well Diameter: Initial Water Level in Feet (WL): T c; . I TOC
Depth of Pump Length of Water Column: feet
Measuring Point: One Casing Volume: gallons
Stick Up Total Volume Removed: gallons
Comments: @ o /®
Well Casing Volumes (WCV)
1"=0.041 Gal/Ft 2"=0.17 Gal/Ft 3"=038Gal/fFft 4"=066Gal/ft 6"=15Gal/Fft 8" =26 Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump  Grundfos er AN I
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump  Grundfos Ot
Oxidation
Flow Rate Dissolved Specific pH (5.U.) Reduction
Gallons (gpmor Temp  Oxygen Cond. reportto 0.1  Potential = Turbidity Depthto
Reading  Time Purged ml/mir) Q) {mg/l) {uSfcm) S.u. mv) (NTY) Water Comments
1 373 — ®
2
5w a4 et
4 25 2 V. Vi
5 B
6 8
7
8 SR W R X 4 g - Jobl
9
10
11
12
13
14
15
16
17
18
19
20
Notes:
A ) — N - o
Eea 7 \/Ll‘) ~ME W LL
Protective Casing (if applicable): Pad: Lock: Vegetation: Access:
Sampling Personnel Signature: Date:

Page _L of



ANCHOR

Anchor QEA of North Carolina, PLLC

QFEA &&= 231 Haywood Street
Asheville, North Carolina 28801
Well Sampling Lo }
pling Log Ilvq [v A
ProjectName:Du,HH_)/W A ‘}7#55,,\ /J.y Date: f/Lb/L—I Page d\of OL.
Project Number: %l (, ‘dg »()\_()] © Location: VIBSA-M fj‘“’l' Weather: CCowvp 9. %4 3 §71 .
Personnel. A ha A L &ET™ Sample Time: LMt o et v ﬁ q4s | IL7 !vl
Well Number: 17§ 7 Well Depth in Feet WD) Z 57/ fo~ TOC
Well Diameter: Initial Water Level in Feet (WL): 'L o, ‘j é =~ TOC
Depth of Pump ! Length of Water Column: feet
Measuring Point: One Casing Volume: gallons
Stick Up Total Volume Removed: gallons
Comments: S Ay Pvaygy f‘f (LI (0 PIYv mb [ain
Well Casing Volumes (WCV)
1" = 0.041 Gal/ft 2" =017 Gal/Ft 3" = 0.38 Gal/Ft =066 Gal/ft 6"=15Gal/ft 8" =26 Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump Whale Pump " Grundfos p(he() @6/7 SM}JL
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump Whale Pump  Grundfos [Other
Oxidation f 4 p e
Flow Rate Dissolved Specific pH (S.U) Reduction
Gallons (gpmor | Temp | Oxygen Cond. report to 0.1 | Potential | Turbidity Depth to
Reading | Time | Purged | mi/min} | (C) (mg/l) {uSfem) su. mv) (NTU) Water Comments
1 2w Ty 33 [fovr | BT (7154 153 23 |
2 a3y [ouglt.op [fovr | 7.4s |-§%.3| [fovilTiL
3 Ll TTTL G AT Pt 1 DN [P 7P | peel. Ay —
4 LYo W] 1S D NV | o @ | primnr gL &
5
6 /217 /2 B I P ——
T 0hpp | 4 2317 M6 Nonst]
5 |ngbd Co dLAU) | SA +Que | . H,yo e |
o |ogys © (29536 | 998 | — ~)bo.v | [5.5/ P I p |
10 \ Lo DAY |
1 Cire
12
13 | I ]
14 B | ]
15 B B | %/
16 B [
17 |
18 |
19
20 {
Notes:
Protective Casing (if applicable). Pad: Lock: Vegetation: Access: J
Sampling Personnel Signature: Date:

Page _g,_ of _fd__



ANCHOR Anchor QEA of North Carolina, PLLC

QEA oo’ 231 Haywood Street
Asheville, North Carolina 28801

Well Sampling Log

Project Name: vy Y -7 /4 A (_' Date  ~ - o, Page 1 of
Project Number: \(Q % »c)\,ol Location: A ol Weather: i J 5
Personnel: . ;@,ﬁ{/‘ —"(W/’ Sample Time: > q 1 —
Well Number: D/' S - / Well Depth in Feet (WD): ‘i‘/ 3, '-/ /- )y~ TOC
Well Diameter: Initial Water Level in Feet WL: 7 7 . ,- ToC
Depth of Pump Length of Water Column: feet
Measuring Point: One Casing Volume: gallons
Stick Up Total Volume Removed: gallons

Comments: 3(’,411;{ (7‘/ /(_/\(-_' 0 J JiLronm L/I’\ ;’1

Well Casing Volumes (WCV)
1" = 0041 Gal/ft 2" =0.17 Gal/Ft 3" =038 Gal/Ft 4" =066 Gal/Ft 6"=15Gal/Fft 8'=26 Gal/Ft 12" = 5.8 Gal/Ft

Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump  Grundfos O e é’i
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump  Grundfos r
Oxidation
Fiow Rate Dissolved  Specific pH (S.U) Reduction
Gallons fgpmor Temp  Oxygen Cond. reportto .1 Potential Turbidity Depthto
Reading Time Purged  mi/min)  (C)  (mgA)  (uSfom) S (mv) (NTY)  Water Comments
1 % MY O3EL . B} T
2 (¢} - ’aq T 1 - . Z!‘:vﬂ vink
3 04 i 11 - g
4 1 . ST =1 3
5
6 o 3¢ e o l. v % / s f ¢ &- v fLecle )
70 N " #T (a | v
8 ¢ X “w
9 (6} W v
0 Vv w By “ Vi
11
12
13
14
15
16
17
18
19
20
Notes:
Protective Casing (if applicable): Pad: Lock: Vegetation: __ Access:

Sampling Personnel Signatur& ' W Date: -L
Page _L of



» 2 ANCHOR
> QFA S

Well Sampling Log

Project Name: MN& (';,\/a wa " A Date:
Project Number: AP\l $5 » O\ Location: 55w Weather:
Personnel: ‘l\’ MMQ?&-\)‘\ ‘u WA W, Sample Time:

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Page [ of \
Gam & OwrasC

[ 36 al
| i 30
ol

Well Number: éo - \(; g Well Depth in Feet (WD): ki Lsaqﬂ TOC
Well Diameter: ™ Initial Water Level in Feet (WL): [0{2‘/.4'/ JF Toc
Depth of Pump Length of Water Column: feet
Measuring Point: One Casing Volume: gallons
Stick Up s W13 k Total Volume Removed: gallons
Comments:
Well Casing Volumes (WCV)
1" = 0.041 Gal/Ft 2" =0.17 Gal/ft 3" =038Gal/Ft 4" =066Gal/ft 6"=15Gal/Fft 8"=26Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump rund Other:
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump ~ Grun . Other:
‘Oxidation
Flow Rate Dissolved Specific pH (SU)  Reduction
Gallons (gpmor Temp  Oxygen Cond. reportto 0.1  Potential Turbidity Depthto
Reading Time Puged mi/min) Q)  (mgA)  (uS/om) s.u. (mv) (NTY)  Water Comments
1 %00 " ilqt T, yy 0 C4.L ‘D 1046 .
2 03W [ 40 Yoo 243 QO . i3 110
3 ORx G40 . 3.5 il Al 0.0 416 L9
a 08 S BN RN ) a2 30 T
5 0835 woor 76 0% 6 B .7
6 " wal G0 o6  EOL 1 TSy
7 P83 Yoo 2 B8 w5 wd A3 8)
8 VYO AT K S 1 SN2 SR S 1) S A
9 P Y e o uy
10
i 0:‘5’- M % \3 OG grly 51: N Br[ Ll ‘“ﬁ ¢
12
13
14
15
16
17
18
19
20

NOteS:*Q\N’\P ool Bu.w'd_ oS !w?‘ W5 ue,e' ﬂ“ﬁﬂ? \e ‘bu
Jabfay o8\ . fwnp snd equgmenl pulld Ron vl @ sike

Protective Casing (if applicable): Pad: Lock: Vegetation: Access:

Sampling Personnel Signature:

w /610
‘ Page _l_ of __I



ANCHOR
QEA =
Well Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Name: MNA (.\/QQ\MLL\(}F\ /D@WAM

Date:

EAEY

Page } of \

Protective Casing (if applicable):

Pad:/éz Lock: Vegetation:

Project Number: \( gg-_a\_o\ Locatloﬂr‘hg—e,}kl& Weather: Mni"H&!{L ’50 ';
Personnel: AP M‘W"lw ]V) F/&pp /C‘T P),ﬂ,‘.,\ Sample Time: f, I'Z {
Well Number: ED \qu») Well DepthinFeet wp): | 15.4&  Toc
Well Diameter: Initial Water Level in Feet (WL): ,7)1, ‘1"; TOC
Depth of Pump Length of Water Column: - feet
Measuring Point: One Casing Volume: gallons
Stick Up Total Volume Removed: gallons
May. porp dophh o craw walfy
comments_ A Jo pomp Joup b Tk
5A/M ple
l
. Well Casing Volumes (WCV)
1" = 0.041 Gal/Ft 2" =017 Gal/ft 3" =038 Gal/Fft 4" =066Gal/Ft 6"=15 Gal/ft 8" = 2.6 Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon ~ Dedicated Pump "Whale Pump ﬁgfos Other:
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump Gru—nd@ Other:
eI Oxidation
Flow Rate Dissolved |  Specific pH (S.U.) Reduction |
Gallons | (gpmor | Temp | Oxygen Cond. reportfo 0.1 | Potential | Turbidity | Depthto
Reading | Time Purged = mi/min) (4] (mg/t) {puS/cm) 5.0, {mV) (NTU) ‘Water Comments
1SS 9% 038 [ BA (540 (106 .
21\ 67265 33 154 |97.% g,;,} L & Qump ~I2F
3 i I .22 9 | 5.8 ildS \fi
4 [
; —tlg
6
7
8
9
10 i
11
12
13
14
15 .
16
17
18
19 |
20
Notes:
Access: J

w & F A

Z i -
Sampling Personnel Signature: M

L/26/

Page __L of l_



ANCHOR
QEA T

Well Precipitate Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Number
Personnel:
Well Number: ’ﬁ, b \

well Diameter: 1\\.
Depth of Pump

Measuring Point:

Stick Up -

Comments:

Project Name: ./14 A//[’ E V"'-QP“& ééw
-4

Locatnonf P‘;, SUM M

\W. 1%50] /@1 Brodn

Well Depth in Feet (WD):

Initial Water Level in Feet (WL):

Length of Water Column:
One Casing Volume: -

Total Volume Removed: -

ome: (/)G 2\,

Weather: MA 305 0"*4&6% -
Sample Time: ’_:)) O _9 -
30{3 - Toc
(6. Flo S+ TC
feet
D gallons
- gallons

Page / of"-/‘

1" = 0.041 Gal/Ft 2" =0.17

Gal/Ft

Well Casing Volumes (WCV)

3" =038 Gal/Ft 4" = 0.66 Gal/Ft

6" =1.5Gal/Fft 8" =26 Gal/Ft

12" = 5.8 Gal/Ft

Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump  Grundfos  Other: ?b./{ ‘;l\li‘fb
SanleMethod: . Bailer-Disp.  Bailer-Teflon Dedicated Pump Whale Pump Grundfos  Other: m“ug(_ N
Flow Rate Dissolved Specific pH (S.U.) :::I:::Ii::
Gallons (gpmor | Temp | Oxygen Cond. reportto 0.1 | Potential = Turbidity | Depthto
Reading Time Purged mL/min) (°C) (mg/L) (uS/cm) S.U. (mV) (NTU) Water Comments
T 095 O |~ Pod [HSH | 56d | W36 A9y [ca76 [(Fid |
2 _m@%‘j 650 [Uak | 3.6% - 56t Yy aqe’?v Gd.05 | [ HeH
LY > M Jw | oo | Y3 1%5 q ’.w.ﬂ\( My B
4 Mo N TR ‘lgp T L{g. %28 554 1743
s Qs o wMeg L3z 583 WA &?l% UHGF (743
. &Z%I = Mf;;l \1‘2\% 5;53 t{\ug 45 fs\'swt M |
A |- L 7Y M ¢ WAV (2T
s eS| N wga beg | 5e5 | 43 }fm u’{ I?‘f‘/ ]
10 \bhoy| N H‘Lﬂ L% \ 565 4. s | Xl
1
i ’-'—;’Tf : il IR | =7 _
e s 323 | @6 575 su M el IQ%[M,JZ,&M 2 Lot
LE [PV JRC [ | |
14 N 1509 _ - . |
- % TS U — ‘ .
6 | ‘ ‘:)%uﬂ | o ‘ ]
17
R m; . T I
N | = - |
20 ‘ \

=t

| | |
Notes: ml ﬂ:},h} M t/g//l«é “ h& Wk/"“p j‘/té 5tmt/\/0 0&”

Protective Casing (if applicable):

Lock:

Vegetatlon

Access:

—— ﬂ M S | 470/

Page _}__ Of/




JWCﬁOR Anchor QEA of North Carolina, PLLC

QEA M ~ 231 Haywood Street
‘ \ Asheville, North Carolina 28801

Well Sampling Log
Project Name: /VZ/VA, (\fnﬂ-\n{ dan Date: MO’Z(;/O?[ Page / of I
Project Number: ol,\b‘(p‘86 0\ o\ Location: P‘Bsuﬂl Weather. M L % '5 O\/WO“‘;k

Personnel: f MM(BQWL /él \)M/ W. FAJE g Sample Time: Sw' Q)&QOA
Well Number: r - [(0 [5 Well Depth in Feet (WD) 5 / 7 TOC

Well Diameter: R‘* Initial Water Level in Feet (WL): ag' ) ;l TOC
Depth of Pump Length of Water Column: feet
Measuring Point: One Casing Volume: gallons
Stick Up \\",g\' ' Total Volume Removed: gallons
Comments:

Well Casing Volumes (WCV)
1" = 0041 Gal/ft 2" =0.17 Gal/ft 3" =038 Gal/Ft 4" =0.66Gal/ft 6" =15Gal/ft 8"=26 Gal/Ft 12" = 5.8 Gal/Ft

Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump ~ Whale Pump Grundfos  Other: 3/ S"QPVL
EW

Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump Whale Pump  Grundfos  Other. 'sf-ﬂz.
Oxidation
Flow Rate Dissolved Spetific pH (S.U) Reduction
Gallons | (gpmor | Temp | Oxygen Cond. reportto 0.1 | Potential | Turbidity | Depthto
Reading Time | Purged | mi/minj | (O (mg/) (uS/cm) S.40. mv) T Water Comments
1 |IHHB ]| Bum Bos 1,40 | GoM | 3-8F | 3034 | (;3.04 [Boblan[ oF WLl
2
; Glfo 71 [145]
4 9 (453 i
5 3 sk
6 By ik
7 25 [1605
8
9
10
"
12
13
14
15
16
17
18
19
20
Notes: jﬁhl Red -Tan /) bucs to dines, A 0du, M;/l&,,
}‘m% bﬂu" Mﬂ‘!ﬂuﬂ;
Protective Casing (if applicable): Lock. ____ Vegetation: Access. J

Samping pesorne Signature:_— é /@@% patert 71’&13

Page _l_ of ’




ANCHOR
QEA S

Well Precipitate Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carclina 28801

Project Name: M/V [ E\/‘ipqq [-; on

Date: //Q @/Q[ page of / B
Project Number: 9\@ Ot @} Location: Pa;jaﬁl Weather: /'{ &st OL{\.@’S é
Personnel: 8 /0w N /1,\)_ B AS (y Sample Time: Mw B
Wel Number: E Q ~ [60‘( Well Depth in Feet (WD): L/ 0? g5  Toc
Well Diameter: aﬁl . ~ Initial Water Level in Feet (WL): ? {, G 9 ~ TOC
Depth of Pump o B Length of Water Column: feet
Measuring Point. - One Casing Volume: o gallons
Stick Up i ;?S H_ - Total Volume Removed: - ~ gallons
Comments: o
Well Casing Volumes (WCV)
1" = 0,041 Gal/ft 2" =017 Gal/ft 3" =038Gal/ft 4" =066 Gal/ft 6"=15Gal/Fft 8" =26 Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp. _ Bailer-Teflon  Dedicated Pump ~ Whale Pump ~ Grundfos ~ Other. Po’ ‘s [g [
"§mple Method: Bailer-DTsp. Bailer-Teflon  Dedicated Plep Whale Emp Grundfos  Other: P&Ij g ]‘& el ) h .
Oxidation T
Flow Rate Dissolved Specific pH (S.U.) Reduction
Gallons (gpmor | Temp | Oxygen Cond. reportto 0.1 | Potential | Turbidity Depth to
Reading = Time Purged mL/min) (°C) (mg/L) (uS/cm) S.U. (mV) (NTU) Water Comments
LAY Weg (1143 | Q4§77 (440 5L8¢ | Petker of W/
2 = | I 1 4
| JFMU g glm ] S
4| 1530 | 1 | B )
R S 01— —— ——
6 ”“ "557\ _\ 1 _ I -
7| B 'Y IGOD |
e ¥ - —+ | i — =
I 6 \ood| 1 | -
2| - 6ol | | I | e
1(_) [ ' - ‘ - \ | N - 1 ‘ =
no — | ‘ A | | N
| | | N I I i - ! . | | .
L = ] | ‘ S . [ - ‘ ‘ | _—
- L } ‘ I J[ - | - 1 } = ‘ | — L, = l
15 | ‘
. I | B | | | | T
T I I N R B f
7 1 1 | - | | § S
o ‘ % \ . | | _ *
w [ 0 L ] I IR | P -
20 . | | . | |

Notesm Qm{.w&, Ma_‘é/wj V3 #li\—é.(‘ "0 Jlﬂé.f (SML
M) gncoundend por “’“l‘yj Vt}""‘jl‘ pumg’r 7

:,Ju b

Protective Casing (if applicable): Pad: Lock: Vegetation: Access:

— . .

Sampling Personnel Signature: /&%7 Date: l/ %/M

&

Page _L of 4,__



a 2 ANCHOR

5 QEAEEE

Well Precipitate Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Name: M/VA Vt/ae/\u égo,q Date: { 27 U Page /  of /
Project Number: e 35- @\,o\ Location:  bG4uM ,mi( Weather:  }; h 3{)5 /2,[/ . _ 'ﬁ(/ .
Personnel: Mg, i L% éﬁ,ﬁ sample Time:  $¢g bé(z}u
Well Number: _ 0 - %(L(‘). Well Depth in Feet (WD): % 'R ., (’p ,} TOC
Well Diameter: W Initial Water Level in Feet (WL): 5'(’ ;34 [ "~ TO0C
Depth of Pump Length of Water Column: feet
Measuring Point: One Casing Volume: gallons
Stick Up \ ‘}g ﬂ' Total Volume Removed: gallons
Comments:
Well Casing Volumes (WCV)
1" = 0.041 Gal/Fft 2" =0.17 Gal/Fft 3" =038 Gal/ft 4" =066 Gal/Ft 6"=15Gal/ft 8" =26 Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump  Grundfos  Other M
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump  Grundfos  Other:
Oxidation
Flow Rate Dissolved Specific pH (S.U.) Reduction
Gallons (gpmor Temp  Oxygen Cond. reportto 0.1 Potential Turbidity Depthto
Reading  Time Purged mL/min) Q) (mg/L) {uS/cm) S.U. (mV) (NTU) Water Comments
TOBW A Wt A4 qL Nt o ofqin Duikn F W
2 Time,
3 \Ltf B i
4 02i8
5 L3 pgal
6 [ 04 )
7 -3 09 o
8 TP
9 T 083
10 0 Oy % .o P ow o kv s S ccbed Gu oo
1 i\ B48 ; S SR I sl £s
12
13 )
14
15
16
17
18
19
20

Notes: 6.1, o Lk C‘) ﬂh‘;ﬂ'a‘ V.Cing ~£m¢.l(),5,,,'& G&,. M&mxk,l[,\.ji\[y
Furbed NXV‘J/ ;'(uﬂg Fom pumg. \'chi«\ prusene, of lasgps gran

M{\wwﬂ (Vmﬂ-m brgpaies |-8.5 w«)

Protective Casing (if applicable): Pad:

Lock:

Vegetation: Access:

Sampling Personnel Signature:

e 07 )

Page _[of _Z_



ANCHOR
QEA

Well Precipitate Sampling Log

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Name: M/U & E\/d\/\u}ﬂou’\ Date: | / &7 /&l Page / of
Project Number: \(p 5 -0\.0\ Location: 0055M Pﬂw’é Weather: ?)D { 170 S L “13 4 g - ég
Personnel: W{ G \1) M/ W 6, A% p Sample Time:
Well Number: EQ _\(9()@ Well Depth in Feet (WD): (g q. L( a TOC
Well Diameter: - 1\\ o Initial Water Level in Feet (WL): 3 (}' Q} (j TOC
Depth of Pump Length of Water Column: . feet
Measuring Point: - One Casing Volume: - o gallons
Stick Up \L'},S _g_\,_ Total Volume Removed: o gallons
Comments: - -
Well Casing Volumes (WCV)
1" = 0.041 Gal/ft 2" =017 Gal/ft 3" =038 Gal/ft 4"=066Gal/ft 6"=15Gal/ft 8"=26Gal/ft 12"=58Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump  Whale Pump  Grundfos  Other: M M
§amﬁa Method: Bailer-Disp.  Bailer- iler-Teflon  Dedicated Pump ~ Whale Pump Grundfos  Other: /u M B o
Oxidation
Flow Rate Dissolved Specific pH (S.U.) Reduction
Gallons (gpmor Temp | Oxygen Cond. reportto 0.1 | Potential | Turbidity | Depthto
Reading = Time | Purged | ml/min) = (°C) (mg/L) (BS/cm) S.U. (mV) (NTU) Water Comments
T o | B0 ] Oos | nat 404 | 2085 {364 | Pullom of W7
2 | . i |
% U . A ‘Tf% o — | :
4| Tl 31 lwg | I
5 ¥ na ‘ | B B | |
IR \#3 we | I | -
7 % 2l | | | ]
8 o ‘ oy | | | . - |
> | 8o g | ]
I ,}i? 33 - E—
BT | T |
Lz : B - - | | | ‘ - o
13 | ! .
" | | ! | - | | |
4| . I — | | - I
LA B | [ . B
6 | - J__ B I | | \ e
AN N I f
z — — )
(e T | T — T
20 | \ | ‘

Notes: O,anja Red(lighb) d v Hae b
Hy i, b gluagy

,Pa% . ?m«i'.r my y‘q(

Protective Casing (if applicable):

Lock: Access:

Vegetation:

Sampling Personnel Signature: W

k]

Page _\_of _(_



ANCHOR Anchor QEA of North Carolina, PLLC

QE A o o 231 Haywood Street
) Asheville, North Carolina 28801

Well Sampling Log

Project Name: M,VA— EVA”WL“ﬂ Date: } a' Page of
Project Number: 685 -OV.6( Location: | osSam Poia " weather. M, J 30) ﬂ,,uq (L (L{ & [5@{,&{
Personnel: w{g E /\,J 9450}9 ? EMW&” Sample Time:
Well Number: M ED -1D Well Depth in Feet (WD): (93 4
Well Diameter: q\i Initial Water Level in Feet (WL): - TOC
Depth of Pump Length of Water Column: feet
Measuring Point: One Casing Volume: gallons
Stick Up \‘7 s W Total Volume Removed: gallons
Comments:
Well Casing Volumes (WCV)
1" = 0.041 Gal/Ft 2" =017 Gal/rt 3" =038 Gal/Fft 4" = 0.66 Gal/Ft 6" =15 Gal/Ft 8" =26 Gal/Ft 12" = 5.8 Gal/Ft
Purge Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump Whale Pump  Grundfos ~ Other: M/Vl
Sample Method: Bailer-Disp.  Bailer-Teflon  Dedicated Pump Whale Pump  Grundfos  Other: /V(M
Oxidation
Flow Rate pissolved | Specific pH (S.U) | Reduction
Gallons | (gpmor | Temp | Oxygen Cond. report to 0.7 | Potential | Turbidity | Depthto
Reading | Time | Purged | mimin) | (O | (mg/l) (uS/cm) s.u. mv) (NTY) | Water Comments
10458 Taqn 8% (6,59 | %14 078 219 Pwemee | Dulen & wiell
2 J " ' d
i ol

3 Clle |91 Bl )
- ' va  wes .

5 ] % 1606

6 #q | loid -

7 “¥5  [\0H4 4

8 B8, 1ok i

9 T3 |\0AW

10

1

12

13

14 L

15

16

17

18

19

0| _
Notes: Bl Yo Q—,,t.3 V. [ine & Fing, s\uo\\\t\\ wioan Ohor A ot (¥ ?\m Tip Edbuded Pan W
e Mitagous m\vkﬁ freAn i'tlwm_\, e PDeden glo"(:
Protective Casing (if applicable): Lock: Vegetation: 4‘%[ Access:. l

I W —1/Rz/d/

Page _L of _I__



Daily Safety Briefing Form

Date:

th25[2

Project No:

201685-01.01

ANCHOR

Project Name: MNA Evaluation for Dominion Power Stations

Person Conducting
Meeting: /|

Health & Safety

M ALR O Officer /) AL B

QEA 2
/—/_’u §9 oy /)f .
Project
Manager: . . [Jv v~ g2

TOPICS COVERED: Highlighted topics are required

Emergency Procedures and

Evacuation Route
D/Qirec_tions to Hospital

[J HASP Review and Location
O safety Equipment Location

Proper Safety Equipment Use

O Employee Right-to-Know/
SDS Location
Fire Extinguisher Location

ye Wash Station Location

a/Buddy System

O Self and Coworker Monitoring

ALines of Authority

.

}iCﬁﬁmunlcatlon/
d

Site Security
O Vessel Safety Protocols
Work Zones

% Lifting Techniques

g/SIips, Trips, and Falls
Hazard Exposure Routes

Heat and Cold Stress )

-

Overhead%nd’Uﬁﬁaot Hazards )

O Chemical Hazards—

ehicle Safety and Drlvmg/

~Road Conditions

[N EqLLgment—Safety/an; Operation
Dizroper Useof PPE -
| Decontamination Procedures

Near Miss Reporting Procedures

O Field Team Medical Conditions for Emergency Purposes (Confidential):

Flammable Hazards
Biological Hazards
Eating/Drinking/Smoking

[ Reviewed Prior Lessons Learned

JOther: [ L v (O | é{}
Weather Conditions: C Lo ) ) 254 Yo s Attendees
STt e ’ (g 4 € p /,;/ A s Printed Name Signature
[~ P~ A. matsn | Q . n
Daily Work Scope: 4 \ &~/ r;ﬂ P16 Sham? % "..‘ ' '77 A ’:Hd §€4' oy -.i,/,*,'j"z’_‘;:ff‘;} ‘ :
Gl foporniy | e

E; s AChrr

Site-specific Hazards: |/ [ 2,/ (L 5

;’i e M&oi\)k\(

End of Day Wellness Check

'/':“u f;/(,% @@w’l

T’

Safety Comments:

Fogp”

[DYA%

W;\’ij @/\

A (g5

/Oll,vl‘
T

eplieal )

10of1

C00O0
PLAYING IT SAFE



ANCHOR
Daily Safety Briefing Form QEA =D

Date: / / [ / z g
Project No: 201685-01.01
Project Name: MNA Evaluation for Dominion Power Stations

Person Conducting Health & Safety Project
Meeting: /4 . M ALS (N Officer: A AB EYY Manager: (2, (1O |\ =Ll

TOPICS COVERED: Highlighted topics are required

O Emergency Procedures and ines of Authority #’Llftmg Technlques
Evacuation Route —

[0 Directions to Hospital ﬁ\Commumcatlon w
HASP Review and Location D%\te Security . utes

%\Safety Equipment Location O Vessel Safety Protocols ‘ r % 7

O Proper Safety Equipment Use O WorkZones - ,

O Employee Right-to-Know/ ‘?/Vehlcle Safety and Drivin
SDS Location

O Fire Extinguisher Location quipment Safety and Operation [ Flammable Hazards
O Eye Wash Station Location ﬂ Proper Use of PPE [0 Biological Hazards
Buddy System O Decontamination Procedures ﬂ Eating/Drinking/Smoking
If and Coworker Monitoring Near Miss Reporting Procedures [ Reviewed Prior Lessons Learned

O Field Team Medical Conditions for Emergency Purposes (Confidential):

‘t;ﬂromer "oV 1 Y

Weather Conditions:  ( ;v D L ACai~d Attendees
|
l~r A . &4 2,5 . Hps . Printed Name Signature
f
St - Baprzy A AL BN

Daily Work Scope: [y [{PT Sa=1PYy~f 1m Jé%w W —
N e
\UMM‘T LA / J/}M@/

Site-specific Hazards: VEWIL ves
1
Wk w2 e~ 7.

End of Day Wellness Check

A ~nZeot e

ré;“"‘*‘a% \‘B‘W /C%{% ~/@\./

Safety Comments: DA 9 - / o2 E' }a' AT {4 ) SEC u\)u,/{, —| {'
< Lo / N

(n) ©0
Tof1 PLAYING IT SAFE



ANCHOR
Daily Safety Briefing Form QEA =2

Date: / I - 7 / 2 [
Project No: 201685-01.01
Project Name: MNA Evaluation for Dominion Power Stations

Person Conducting Health & Safety roject
Meeting: #1. MAL%@\ Officer: > . ™ o B A Manager' Cohe (v

TOPICS COVERED: Highlighted topics are required
){;mergency Procedures and %_ines of Authority ﬂLifting Techniques
Evacuation Route
[0 Directions to Hospital §é&mmunication D(SIips, Trips, and Falls
0 HASP Review and Location [ Site Security [J, Hazard Expgsuf@ Routes
O safety Equipment Location O Vessel Safety Protocols y{ Heat an
O Proper Safety Equipment Use O Wo;k—Zon‘er\ Overhead and nderfoot Hazards /
O Employee Right-to-Know/ M /wng/ [0 Chemical Hazar e
-SDS Location Road Conditi
[ Fire Extinguisher Location 0 Equipment Safety and Operation [0 Flammable Hazards
Eye Wash Station Location O Proper Use of PPE O Biological Hazards
g Buddy System [0 Decontamination Procedures Eating/Drinking/Smoking

elf and Coworker Monitoring \g Near Miss Reporting Procedures [ Reviewed Prior Lessons Learned
O Field Team Medical Conditions for

Fower _C O VST

mergency Purposes (Confidential):

Weather Conditions:  (".{_o v DD\ Attendees
EXXS M4 ! Sl / 2 M?-W Printed Name Signature
' A oA CSOT™ ;
Daily Work Scope: |1 LJ / [/ ] S dom Je ) s | ’Ta»&ﬂ' Oiewn ‘Z’MX”}P
\/v; v Cosy lhryf;'é%/

Site-specific Hazards: P 4\ V\‘%’\ CAxL
/

End of Day Wellness Check

AMLL»}L [

‘\1

\/ i \,3’.’,
Safety Comments: C/ Oaq ¢ C/ e -"1 (1 M‘!L\St :.rgn,}{)
DAL v  SM A1

- O 0
2 PLAYING IT SAFE



ANCHOR
QEA

Equipment Documentation and Instrument Calibration Data Sheet

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

Project Name: Oaﬂ":""%\ MnA r:wﬂuin‘w\

Project Number:
Project Location: ?;s}mvp a L

CALIBRATION DOCUMENTATION
Person Conducting Calibration:
Date of Calibration:

Date of Field Measurements:

%‘u%/
%f//al ]

Calibration Instrument Reading . A
Standards (HF Scientific MicroTPW) i W & Y - J 5 T
Expiration Date 0,02 NTU 10.0 NTU 1000NTU | WBIVF51Y ~ fcv‘af \'} / tc‘ <
Cal: Cak:
oo o VA
Time: 0%3 q Time: 9%33 " Time:
Verification: Verification: Verification: |
o.M wa | .
‘Tme 0833 Time: 083"( |Time:
e YSi ProPlus
Instrument Readings | calibration Expiration Date
Dissolved Oxygen ‘Initialz ‘Cal: \mmHg: Time: | NA
pH 7 S.U. Initial; IpHmV: 77Ciali pHmMV:  Time: o a
reportt0 0.1S.U. | 7.4 =9, 0: 700 -1l 7’ | 089—‘3— . -
pH 4 S.U. nitial: pHMV: Cal: pHmMV Time:
report to 0.15.U. | 7"\!07‘ 194.4 HE Y.00 '57 4 0821
pH10S.U. Initial pHmMV: Cal: pHmV Time: -
report to&iu. | qt\ Q ’lzei_})- ct !U:wﬁ’) | = \‘36- L_ o 8&4 Ii ] '
QC*pH7S.U. Time: Meas: ‘ : I
reportto01su. | GBAY eUB B ) B
Spec. Cond. Initial: Cal: Time: .
1324 13935 ovgle ‘
PS/cm
ac: __}lme: HMeas: B ‘ ‘ 1 T |
R 1B5i 4 bl.%(lbﬁ &»Ls‘& DS' }imd’.j
pS/cm ) |
[ = N ”Initial: Cal: :Ti:me: - iz e— a
ORP ‘ Mixed date:!
Signature: Fiatse I/ 5/
/ halas 25 /2!
Notes:

1. Electronic equipment calibrated according to the manufacturer's operation manual.

2. Specific Conductivity should be calibrated according to values representative of historic range.

3. Order of Calibration is as follows : Specific Conductivity, pH 7, pH 4, pH 10, DO, ORP,

QC checks.

4. QC Acceptable Ranges: pH +/- 0.1 S.U. and Specific Conductivity 10% of the true value. if QC readings are out of range, the instrument needs to be recalibrated.

Page 1 of 1



ANCHOR
QEA

Equipment Documentation and Instrument Calibration Data Sheet

Anchor QEA of North Carolina, PLLC
231 Haywood Street
Asheville, North Carolina 28801

CALIBRATION DOCUMENTATION
Project Name: M /V A ]2,4 [Au}u)u\ Person Conducting Calibration:
Project Number:

Date of Calibration:
Project Location: Pgss“ . D"':'NL

Date of Field Measurements:

1001’924 @/bw/)

UBia
/1%/3A&@

Calibration { Instrument Reading
Standards (HF Scientific MicroTPW) ¥ U4 745X - \;fl s§C
Expiration Date | 0,02 NTU 10.0 NTU 1000 NTU
Cal: Cal: Cal:
0.00 woe | NMA
Tlme Mime: Time:
ogHt T 08U |
Verification: Verification: Verification:
Dol Q.99 \ﬁ
Time; Time: Time:
gy od13
YSI ProPlus :
~ Instrument Readings Calibration Expiration Date
P Teal- " — \
Dissolved Oxygen [Initial: Cal: |mmHg: Time: NA
;I-T'I S.U. Initial: B -pHmV: Cal: pHn;V_:  [Time -
| WP |
report to 0.1S.U. | 7» &\ ‘ ...L\l\.\.\ 7,,00 -4 OB 1
el Imitial Calr A [ - \ o o
pH4S.U. | Initial: pHmMV: Cal: _ pHmV: Time: ‘
report to 0.1S.U. 2.28 " "&' N »( _ 6,44 ‘ \Wi.o 08%d |
pH 10 S.U. Initial: Cal: pHmMV: Time: .
report to 0.7 S. u | Q . 7"‘ "lq,(. 1 _ i 0~0}).7 7—9\08 [\ | G%Zq e o .
QC*pH7S.U. Time: Meas | ‘
reportt0 0.1S.U. | 0 935 :Dﬂ N ‘ i | i | i |
Spec. Cond. . lnltlal - Cal: Time: [ Tk N - 1
uS/cm‘ W’% ]%7& J 0'&3; | ’
Qc: - [Time: Meas: {{ | QL‘ B | a '
3 W
HS/cm Y ¢ q | .
A - -______ilnitial: Cal: 7 ;:l'im; o i ; =iy Ve - . o
ORP //:) | Mixed date:
Signature: /M Date: 2/2 5/2 /
Notes: T

1. Electronic equipment calibrated according to the manufacturer's operation manual.
2. Specific Conductivity should be calibrated according to values representative of historic range.
3. Order of Calibration is as follows : Specific Conductivity, pH 7, pH 4, pH 10, DO, ORP, QC checks.

4. QC Acceptable Ranges: pH +/- 0.1 S.U. and Specific Conductivity 10% of the true value. If QC readings are out of range, the instrument needs to be recalibrated.

Page 1 of 1



well ID
1602,
-1614
iC-1607

€-1608
Other

Well ID

ED-1605
ED-1D
ED-1606
sD-1 3
SD-16
ED-9R2
ot

1612
Other

Well ID
ES-1609
£5-1613
ES-7
ES-3D

-16158

—

Other

ORP
Diameter (in)
-21.7
2
2192 2
93.8 2
# Peristaltic pump
wells
# Grundfos wells
ORP
Diameter (in)
367.1 2
433.8 2
359.4 2
6
112.6 2
2
2
# Peristaltic pump
wells
# Grundfos wells
ORP
Diameter {in)
64.3
2
812
2
1304
2
112.2
2
2

# Peristaltic pump
wells

# Grundfos wells

Depth to Water (ft
To0)

Depth to Water (ft
T0C)

132.45
48.35

32,63

mmu.m
2601
107.42

Depth to Water (ft
TOC)

27.54

24

235
5108

Depth to Water
Date
8/26/2019

8/26/2019
8/26/2019
8/26/2019

TOTAL Tubing for
Peristaltic Pump
TOTAL Tubing for
Grundfos

Depth to Water
Date

8/26/2019
8/26/2019

8/26/2019

8/26/2019
8/26/2019
8/26/2019

TOTAL Tubing for
Peristaltic Pump
TOTAL Tubing for
Grundfos

Depth to Water
Date

8/26/2019

8/26/2019

8/26/2019

8/26/2019
8/26/2019

TOTAL Tubing for
Peristaltic Pump
TOTAL Tubing for
Grundfos

Pomsam Print Power-Station.

Pond AHC

Height of Water in Well
“otal Depth (ft) ()
50 33.18
282 15.16
355 13.01
338 171
188
0

a o o1
Pond:D

Height of Water in Well
Total Depth (ft) ()
179.96 47.51
62.41 22.06
69.56 36.93

27.51

38.52
83.62 26.73
50 23.09
150 42.58
0
1030

Passurn:Boint Power Station
PondE

Height of Water in Well
Total Depth (ft) )
42.85 20.35
453 17.76
435 211
33.95 116
75 23.92
150
140

Height of Water in Well
needed for Buiffalo
Pump (ft)

NA

NA

NA
NA

Height of Water in Well
needed for Buiffalo
Pump (ft)

59.4

206

23.0

59.0

58.0

278

165
49.5

Height of Water in Well
needed for Buiffalo
Pump (ft)

NA

14.9

NA

NA
24.8

Allowable drawdown
for Buffalo Air Pum Screened Interval (ft)  Sample GW?
NA Yo"

NA

z> E.l
NA Yo

Allowable drawdown
for Buffalo Air Pump Sample GW?

Screened Interval (ft)
-11.9

1.5

4.0

=315
-185
-0.9
56
-6.9

Allowable drawdown

for Buffalo Air Pump  Screened Interval (ft}  Sample GW?
NA

28

NA

NA
-0.8

MU

pe <

WHTJ

pVas)

0T

AP



Appendix C
Analytical Data




Appendix C
Bulk Chemistry of Aquifer Solids Samples by XRF

Sample
Typpe Sample ID Units | Arsenic |Barium| Calcium| Cobalt| Iron |Manganese| Molybdenum | Nickel | Potassium | Strontium| Sulfur | Zinc
PP-SB-02 0-5" | ppm 3.8 401 833 <LOD | 21,667 168 32 419 18,819 454 <LOD | 44.0
% PP-SB-02 5-10" | ppm | <LOD 416 1,161 <LOD | 16,420 189 2.5 455 19,618 39.7 <LOD | 26.8
@
& PP-SB-02 10-15" | ppm | <LOD 367 621 <LOD | 19,175 152 9.0 333 18,307 422 <LOD | 31.9
Er PP-SB-03 15-20" | ppm 65.6 666 2482 | 116.8 | 29,883 429 <LOD 774 26,178 234.9 <LOD | 4213
PP-SB-03 20-25' | ppm | <LOD 368 1,940 | <LOD | 25,345 328 <LOD 51.2 18,205 354 <LOD | 30.3
ABC-1607 ppm 5.0 429 1,361 <LOD | 13,387 214 350 30.6 16,310 38.0 <LOD | 349
@ ES-3D ppm 5.0 673 2,021 <LOD | 17,398 240 4.1 489 19,135 514 152 27.6
2 ABC-1614 ppm 8.0 513 2,669 584 | 12,747 301 14.2 484 16,291 531 571 27.5
.g ED-1D ppm | <LOD 554 3,99 | <LOD | 18,133 202 <LOD 49.2 14,789 78.0 670 44.5
% ABC-1608 ppm 33 530 988 <LOD | 6,546 245 10.2 45.6 18,719 49.3 1,09 [ 216
= ED-24R ppm | <LOD 712 12,021 799 | 22,289 244 <LOD 384 28,206 74.7 286 544
ED-26 ppm | <LOD 826 1,461 <LOD | 29,012 204 6.4 542 28,775 69.5 214 18.6
Notes:
Samples were analyzed on February 23, 2021.
<LOD: less than limit of detection
ppm: parts per million
XRF: X-ray fluorescence
Monitored Natural Attenuation Evaluation Page 1 of 1
Possum Point Power Station March 2022



Pattern List

Ref.Code Score Compound Name Chem. Formula
98-006-2405 71 Quartz low 02 Sil

98-003-5335 53 Microcline (maximum) All K1 08 Si3
98-006-8698 38 Kaolinite 1A H4 Al2 09 Si2
98-005-1636 23 Montmorillonite (C.. H8.2 Al4 Cal.2 027..
98-009-8155 45 Biotite 1M H1.47 A11.92 F1.98..
Graphics

Peak List

Pos.[°2Th.] d-spacing [A] Rel. Int. [%]

Matched by

5.6801

8.8492
12.3537
13.5682
17.7591
19.7909
20.8692
23.2046
23.9872
248537
25.5763
26.6842
27.4853

15.54648
9.98485
7.15908
6.52084
4.99035
4.48237
4_25314
3.83010
3.70689
3.57957
3.48006
3.33802
3.24253

1.52
3.82
2.67
0.47
0.71
2.06
14.87
2.82
2.51
3.36
4.26
100.00
23.46

98-005-1636
98-009-8155
98-006-8698
98-003-5335
98-006-8698;98. .
98-006-8698;98. .
98-006-2405;98. .
98-003-5335;98. .
98-003-5335;98. .
98-003-5335;98. .
98-003-5335
98-006-2405;98. .
98-003-5335;98. .



29.3847
30.2094
30.8599
32.2566
34.1806
34.9200
36.5526
37.0006
38.4605
39.4861
40.3006
41.8032
42 .4669
45.7953
47.1371
50.1639
50.5318
549059
55.3665
60.0063
61.2955
64.1027

Quantitative Results

Phase Quartz low:
Phase Microcline (maximum):
Phase Kaolinite 1A:

Phase Montmoarillonite (Ca-exchanged):  Weight fraction/ %:
Weight fraction/ %:

Phase Biotite 1M:

3.03711 5.21
2.95605 2.47
2.89520 1.88
2.77296 0.86
2.62114 2.04
2.56732 3.87
2.45631 8.56
2.42760 3.19
2.33874 1.50
2.28032 10.08
2.23609 3.70
2.15913 2.36
2.12690 5.43
1.97976 4.54
1.92649 1.87
1.81711 11.22
1.80474 3.61
1.67086 4.60
1.65804 2.29
1.54045 11.89
1.51111 1.04
1.45153 3.30
Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

98-003-5335

98-003-5335;98. .
98-003-5335;98. .
98-003-5335;98. .
98-003-5335;98. .
98-003-5335;98. .
98-006-2405;98. .
98-003-5335;98. .
98-003-5335;98. .
98-006-2405;98. .
98-006-2405;98. .
98-003-5335;98. .
98-006-2405;98. .
98-006-2405;98. .
98-003-5335;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-8698;98. .
98-006-2405;98. .

43
32
10
0.23
15



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:

End Position [°2Th.]:

Step Size [°2Th.]:

Scan Step Time [s]:

Scan Type:

Offset [°2Th.]:

Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:
Measurement Temperature [°C]:
Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:
Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

pp_ed24r

C:\Documents and Settings\hugo\My
Documents\PANalytica\AnchrQEA\AnchorQEA_May2021\pp_ed24r.rd
pp_ed-24r

Exported by X'Pert SW

Generated by hugo in project AnchorQEA_M
6/4/2021 12:36:00 PM
PHILIPS-binary (scan) (.RD)

Gonio

5.0200

64.9400

0.0400

4.5000

Continuous

0.0000

Fixed

1.0000

10.00

0.1000

0.00

Cu

1.54060

30 mA, 40 kV

XPert MPD

1

200.00

91.00

No

No



Pattern List

Ref.Code Score Compound Name Chem. Formula
98-006-2405 72 Quartz low 02 Sil

98-003-5335 42 Microcline (maximum) All K1 08 Si3
98-009-8155 32 Biotite 1M H1.47 A11.92 F1.98..
98-003-1135 27 Kaolinite 1A H4 Al2 09 Si2
Graphics

Peak List

Pos.[°2Th.] d-spacing [A] Rel. Int. [%]

Matched by

8.8531
12.2967
15.2668
19.8641
20.8938
22.2880
23.1702
25.5756
26.6880
27.4905
27.9723
30.7896
34.1770

9.98043
7.19211
5.79894
4.46602
4.24818
3.98550
3.83571
3.48014
3.33756
3.24192
3.18717
2.90166
2.62142

1.85
0.62
0.33
0.95
15.22
1.54
0.83
2.47
100.00
16.47
1.90
1.00
0.88

98-009-8155
98-003-1135
98-003-5335
98-003-1135
98-006-2405;98. .
98-003-5335
98-003-5335;98. .
98-003-5335
98-006-2405;98. .
98-003-5335

98-003-5335;98. .
98-003-5335;98. .




35.3233
36.5642
39.4905
40.3093
41.7777
42.4670
45_.5266
45.8229
50.1794
54_9375
55.3759
60.0097
64.0921

Quantitative Results

Phase Quartz low:

Phase Microcline (maximum):
Phase Biotite 1M:

Phase Kaolinite 1A:

2.53893
2.45556
2.28008
2.23563
2.16039
2.12690
1.99082
1.97864

1.81659 1

1.66997
1.65778
1.54037
1.45175

Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

98-003-5335;98. .
98-006-2405

98-006-2405;98. .
98-006-2405;98. .
98-003-5335;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .

70
27
1.4
1.3



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:

End Position [°2Th.]:

Step Size [°2Th.]:

Scan Step Time [s]:

Scan Type:

Offset [°2Th.]:

Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:
Measurement Temperature [°C]:
Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:
Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

pp_es3d

C:\Documents and Settings\hugo\My
Documents\PANalytica\AnchrQEA\AnchorQEA_May2021\pp_es3d.rd
pp_es-3d

Exported by X'Pert SW

Generated by hugo in project AnchorQEA_M
6/4/2021 10:27:00 AM
PHILIPS-binary (scan) (.RD)

Gonio

5.0200

64.9400

0.0400

4.5000

Continuous

0.0000

Fixed

1.0000

10.00

0.1000

0.00

Cu

1.54060

30 mA, 40 kv

XPert MPD

1

200.00

91.00

No

No



Pattern List

Ref.Code Score Compound Name Chem. Formula
98-002-7826 78 Quartz low 02 Sil

98-017-1524 19 Dolomite C2 Cal Mgl 06
98-020-1602 31 Feldspar All KO.5 NaO.5 08 ..
98-015-9336 27 Biotite 2M1 H2.548 Al12.432 Fe2..
Graphics

Peak List

Position [ ITheta] (Copper

||
sy n;Jrr.r--ﬁ-:-:PJ}“h-.r;'f.-wrF.--r'.-:.

e

Pos.[°2Th.] d-spacing [A] Rel. Int. [%]

Matched by

5.5078

8.8603
15.3305
20.8869
24.0450
26.6718
27.4694
29.8818
30.8221
32.3444
36.5646
39.5024
40.3066

16.03257
9.97236
5.77501
4._24957
3.69810
3.33956
3.24437
2.98771
2.89867
2.76564
2.45553
2.27942
2.23578

NOOOONNOOWORrOoO

.31
.13
.27
.33
-89
.00
.72
.24
.47
.23
.15
.44
.88

98-015-9336
98-020-1602
98-002-7826;98. .
98-017-1524;98. .
98-002-7826;98. .
98-020-1602;98. .
98-020-1602
98-017-1524;98..
98-020-1602
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .




41.8534
424754
45.8244
50.1847
50.5987
54.9218
55.3816
60.0247
64.0976

Quantitative Results

Phase Quartz low:
Phase Dolomite:
Phase Feldspar:
Phase Biotite 2M1:

2.15665 0.70
2.12650 5.46
1.97857 2.75
1.81641 11.07
1.80251 0.72
1.67041 7.20
1.65763 1.83
1.54002 8.65
1.45164 1.92

Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

98-020-1602;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .

81
0.3
11



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:
End Position [°2Th.]:
Step Size [°2Th.]:

Scan Step Time [s]:
Scan Type:

Offset [°2Th.]:
Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:

Measurement Temperature [°C]:

Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:

Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

ppa-1607

C:\Documents and Settings\hugo\My
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Exported by X'Pert SW
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Gonio

5.0200

64.9400

0.0400

4.5000

Continuous

0.0000

Fixed

1.0000

10.00

0.1000

0.00

Cu

1.54060

30 mA, 40 kv

XPert MPD

1

200.00

91.00

No

No



Pattern List

Ref.Code Score Compound Name Chem. Formula
98-006-2405 79 Quartz low 02 Sil

98-003-5334 37 Microcline (maximum) All K1 08 Si3
98-009-8154 23 Biotite 1M H1.47 A11.92 F1.98..
Graphics

: ""_"“'I—“‘—“—“-'—'JLL"I"' IIILL"H .‘I‘?‘J‘.‘"j."r‘.J.l ; J"""'L'"* T '.'".".'".J.'!".“.““.‘”.“i. S¥.

Position [ 2Theta] (Copper (O

Peak List
Pos.[°2Th.] d-spacing [A] Rel. Int. [%] Matched by

8.8309 10.00549 1.19 98-009-8154
19.9492 4.44715 0.66 98-009-8154
20.8962 4.24771 17.19 98-006-2405;98..
23.1840 3.83345 0.51 98-003-5334
23.9994 3.70503 0.57 98-003-5334
25.5587 3.48240 0.87 98-003-5334
26.6307 3.34461 100.00 98-006-2405;98. .
27.0608 3.29242 13.99 98-003-5334
27.4683 3.24450 8.60 98-003-5334
30.2009 2.95686 0.46 98-003-5334
30.6000 2.91920 2.64 98-003-5334;98..
31.9658 2.79752 0.89 98-003-5334
34.1621 2.62252 0.54 98-003-5334;98..
36.5764 2.45477 6.92 98-006-2405



37.7706
39.4953
40.3264
41.8045
42 4792
45.8340
50.1724
50.5800
54.9273
55.3755
60.0165
64.1036

Quantitative Results

Phase Quartz low:
Phase Microcline (maximum):
Phase Biotite 1M:

2.37986
2.27981
2.23472
2.15906
2.12632
1.97818

1.81682 1

1.80313
1.67026
1.65779
1.54021
1.45152

Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

0.38
7.42
3.07
.76
.80
.00
.32
.07
.42
.06
.34
.02

NONOOPFPWAOO

98-003-5334

98-006-2405;98. .
98-006-2405;98. .
98-003-5334;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405

82
18
0.6



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:
End Position [°2Th.]:
Step Size [°2Th.]:

Scan Step Time [s]:
Scan Type:

Offset [°2Th.]:
Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:

Measurement Temperature [°C]:

Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:

Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

ppa-1608

C:\Documents and Settings\hugo\My
Documents\PANalytical\AnchrQEA\AnchorQEA_May2021\ppa-1608.rd
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Exported by X'Pert SW

Generated by hugo in project AnchorQEA_M
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PHILIPS-binary (scan) (.RD)

Gonio

5.0200

64.9400

0.0400

4.5000

Continuous

0.0000

Fixed

1.0000

10.00

0.1000

0.00

Cu

1.54060

30 mA, 40 kv

XPert MPD

1

200.00

91.00

No

No



Pattern List

Ref.Code Score Compound Name Chem. Formula
98-002-7826 72 Quartz low 02 Sil

98-003-5334 39 Microcline (maximum) All K1 08 Si3
98-015-9336 32 Biotite 2M1 H2.548 Al12.432 Fe2..
Graphics

Peak List
Pos.[°2Th.] d-spacing [A] Rel. Int. [%] Matched by
5.5007 16.05321 0.34
8.9203 9.90538 2.11 98-015-9336
15.0280 5.89056 0.35 98-003-5334
17.7702 4.98727 0.44 98-015-9336
19.8316 4_.47326 0.46 98-015-9336
20.8681 4_25336 14.84 98-002-7826;98..
24.0(D) 3.71230 2.19 98-003-5334;98..
25.550(9) 3.48351 1.41 98-003-5334
26.6551(4) 3.34160 100.00 98-002-7826;98..
27.0380(9) 3.29515 13.78 98-003-5334;98..
27.475(2) 3.24366 6.83 98-003-5334;98..
28.024(6) 3.18141 1.83 98-015-9336
30.80(4) 2.90077 0.23 98-003-5334;98..
32.4222 2.75917 0.21 98-003-5334




34.0308
34.9367
36.5720
38.5926
39.4937
40.3281
41.8426
42 .4856
45.5241
45_8575
47.1656
50.1947
50.5966
54.9339
55.4004
60.0218
64.1067

Quantitative Results

Phase Quartz low:
Phase Microcline (maximum):
Phase Biotite 2M1:

2.63234
2.56613
2.45506
2.33103
2.27990
2.23463
2.15719
2.12601
1.99092
1.97722
1.92539
1.81607 1
1.80258
1.67007
1.65711
1.54009
1.45145

Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

NOFRPRARRPNOWORMROPLMOOOON

.03
.61
e
-39
.49
.27
.97
.54
.98
.91
.60
.45
.12
.95
.20
-99
.34

98-003-5334;98. .
98-003-5334;98. .
98-002-7826;98. .
98-003-5334;98. .
98-002-7826;98. .
98-002-7826;98. .
98-003-5334;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-003-5334;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .

79
19
2.7



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:
End Position [°2Th.]:
Step Size [°2Th.]:

Scan Step Time [s]:
Scan Type:

Offset [°2Th.]:
Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:

Measurement Temperature [°C]:

Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:

Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

ppa-1614
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PHILIPS-binary (scan) (.RD)

Gonio

5.0200
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1
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91.00
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No



Pattern List

Ref.Code Score Compound Name Chem. Formula
98-002-7826 72 Quartz low 02 Sil

98-016-1221 43 Muscovite 2M1 H1.77 Al12.9 Ba0.01..
98-016-1171 17 Montmorillonite H1 Al2 Ca0.5 012 Si4
98-003-5335 41 Microcline (maximum) All K1 08 Si3
98-008-0082 30 Kaolinite 1A H4 Al2 09 Si2
Graphics

Peak List

Pos.[°2Th.] d-spacing [A] Rel. Int. [%] Matched by
6.0911 14.49844 3.25 98-016-1171
8.8537 9.97974 5.22 98-016-1221
12.3659 7.15204 1.83 98-008-0082
17.8056 4.97742 1.12 98-016-1221;98..
19.8047 4.47927 3.80 98-016-1221;98..
20.8257 4.26193 17.02 98-002-7826;98..
23.1554 3.83813 1.96 98-016-1221;98..
24.0024 3.70456 3.63 98-016-1221;98..
25.5759 3.48011 3.30 98-016-1221;98..
26.6800 3.33854 100.00 98-002-7826;98..
27.4262 3.24939 22.08 98-003-5335
27.8460 3.20134 5.35 98-016-1221




30.8163
34.9265
36.5496
39.4886
40.3121
41.7912
424745
45.4977
50.1891
50.5849
54.9439
60.0091
61.9506
64.1160

Quantitative Results

Phase Quartz low:
Phase Muscovite 2M1:
Phase Montmorillonite:

Phase Microcline (maximum):

Phase Kaolinite 1A:

2.89921
2.56686
2.45651
2.28019
2.23548
2.15972
2.12654
1.99202

1.81626 1

1.80297
1.66979
1.54039
1.49669
1.45127

Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

NFRPONNONODNWO

98-016-1171;98..
98-016-1221;98..
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-016-1221;98..
98-002-7826;98. .
98-016-1221;98..
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-016-1221;98..
98-002-7826;98. .

39
28
0.31
18
15



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:
End Position [°2Th.]:
Step Size [°2Th.]:

Scan Step Time [s]:
Scan Type:

Offset [°2Th.]:
Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:

Measurement Temperature [°C]:

Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:

Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

pp-sb02
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Gonio
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Pattern List

Ref.Code Score Compound Name Chem. Formula
98-006-2405 71 Quartz low 02 Sil

98-001-6597 33 Microcline (maximum) All K1 08 Si3
96-900-9235 35 Kaolinite Al2.00 Si2.00 09.0..
98-018-0081 38 Muscovite 2M1 H1.828 Al2.472 FO...
Graphics

T 1 ol

Peak List

Pos.[°2Th.] d-spacing [A] Rel. Int. [%] Matched by
5.9188 14.92014 0.77
8.8635 9.96873 4_.06 98-018-0081
12.3773 7.14546 1.47 96-900-9235
17.8447 4.96660 1.53 98-018-0081
19.8063 4.47892 3.22 96-900-9235;98..
20.9051 4_.24592 19.19 98-006-2405;98..
24 .3490 3.65262 2.27 98-001-6597
25.4494 3.49712 1.96 98-001-6597;98..
26.6664 3.34021 100.00 98-006-2405;98..
27.4148 3.25070 3.45 98-001-6597
28.0238 3.18143 5.74 96-900-9235;98..
30.0235 2.97393 0.94 98-001-6597;98..

34.9352 2.56624 3.32 98-001-6597;96..



36.5782
37.9206
39.4886
40.3296
42 4687
45.5296
45.8486
50.1747
54.8974
55.3744
60.0154
61.6801
64.1020

Quantitative Results

Phase Quartz low:

Phase Microcline (maximum):
Phase Kaolinite:

Phase Muscovite 2M1:

2.45466
2.37078
2.28018
2.23455
2.12682
1.99070
1.97759
1.81675
1.67110
1.65783
1.54024
1.50260
1.45155

10.22
2.64
5.38

.64

.80

.97

.98

.51

.07

.40

.35

.33

.37

= =
CRONUWWNO© A

Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

98-006-2405;96. .
98-001-6597;96. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
98-006-2405;98. .
96-900-9235;98. .
98-006-2405;96. .

52
14
10
24



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:
End Position [°2Th.]:
Step Size [°2Th.]:

Scan Step Time [s]:
Scan Type:

Offset [°2Th.]:
Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:

Measurement Temperature [°C]:

Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:

Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

pp-sb03a

C:\Documents and Settings\hugo\My
Documents\PANalytica\AnchrQEA\AnchorQEA _May2021\pp-sb03a.rd
pp-sb-03 15-20'

Exported by X'Pert SW

Generated by hugo in project AnchorQEA_M
6/1/2021 12:31:00 PM
PHILIPS-binary (scan) (.RD)

Gonio

5.0200

64.9400

0.0400

4.5000

Continuous

0.0000

Fixed

1.0000

10.00

0.1000

0.00

Cu

1.54060

30 mA, 40 kv

XPert MPD

1

200.00

91.00

No

No



Pattern List

Ref.Code Score Compound Name Chem. Formula
98-002-7826 66 Quartz low 02 Sil

98-018-0081 26 Muscovite 2M1 H1.828 Al12.472 FO...
98-010-0819 30 Microcline (interm.. All KO.96 Na0.04 O..
98-002-7713 Unmatch Kaolinite 1A H4 Al2 09 Si2
Graphics

Peak List
Pos.[°2Th.] d-spacing [A] Rel. Int. [%] Matched by
5.5537 15.90016 1.87
8.8092 10.03008 2.11 98-018-0081
12.4075 7.12814 0.05 98-002-7713
19.7791 4.48502 0.34 98-018-0081;98..
20.8877 4.24941 14.74 98-002-7826;98..
26.6634 3.34058 100.00 98-002-7826;98..
27.4937 3.24156 4.49 98-010-0819
28.0201 3.18185 2.89 98-018-0081
30.3247 2.94507 0.39 98-010-0819
34.8993 2.56879 1.23 98-018-0081;98..
36.5539 2.45623 6.62 98-002-7826;98..
39.4967 2.27973 7.81 98-002-7826;98..
40.3097 2.23561 2.90 98-002-7826;98..



41.8039
42 _.4716
45.8260
50.1772
54.9212
55.3688
60.0151
64.1189

Quantitative Results

Phase Quartz low:

Phase Muscovite 2M1:

Phase Microcline (intermediate):
Phase Kaolinite 1A:

2.15909
2.12668
1.97851
1.81666
1.67043
1.65798
1.54025
1.45121

0.84
5.49
3.25
14.69
3.92
1.75
8.12
2.62

Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:
Weight fraction/ %:

98-018-0081;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .
98-002-7826;98. .

76
14

0.4



Anchor Scan Parameters

Dataset Name:
File name:

Sample ldentification:
Comment:

Measurement Date / Time:
Raw Data Origin:

Scan Axis:

Start Position [°2Th.]:
End Position [°2Th.]:
Step Size [°2Th.]:

Scan Step Time [s]:
Scan Type:

Offset [°2Th.]:
Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:

Measurement Temperature [°C]:

Anode Material:

K-Alphal [A]:

Generator Settings:
Diffractometer Type:
Diffractometer Number:
Goniometer Radius [mm]:

Dist. Focus-Diverg. Slit [mm]:
Incident Beam Monochromator:
Spinning:

pp-sb03b

C:\Documents and Settings\hugo\My
Documents\PANalyticaNAnchrQEA\AnchorQEA_May2021\pp-sb03b.rd
pp-sbh-03 20-25'

Exported by X'Pert SW

Generated by hugo in project AnchorQEA_M
6/1/2021 2:33:00 PM
PHILIPS-binary (scan) (.RD)

Gonio

5.0200

64.9400

0.0400

4.5000

Continuous

0.0000

Fixed

1.0000

10.00

0.1000

0.00

Cu

1.54060

30 mA, 40 kv

XPert MPD

1

200.00

91.00

No

No
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Public Participation Documentation
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