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Dear Mr. Keating,
ICON Environmental Services, Inc. (ICON) submits for your consideration this report of the

results of environmental assessment at the subject property, and includes a restoration plan to
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Appendix F  Soil Remediation Calculations and Backup Documentation
Appendix G Groundwater Remediation Calculations and Backup Documentation
Appendix H  Slug Test

Appendix I  Survey Data

QUALIFICATIONS, AREAS OF EXPERTISE, AND COMPENSATION

Gregory Miller obtained a bachelor of science in geology from the University of Southwestern
Louisiana in 1982, and has been employed as a professional geologist since 1983. He worked in
the oil and gas industry as a core and log analyst from 1983 to 1986. Since that time, he has
worked in the environmental industry in the northeast United States from 1986 to 1990, and in
the Gulf Coast since 1990. Mr. Miller has been recognized in State and Federal courts as an
expert in the fields of geology, hydrogeology, site assessment, implementation of the Louisiana
RECAP protocol, regulatory compliance, and remediation. Mr. Miller is the president and an
owner of ICON, and holds the State License Board of Contractor’s License #35504 for ICON
with specialization in hazardous materials site remediation. Mr. Miller holds License Number
939 from the Louisiana Board of Professional Geoscientists. ICON holds License #4001 from
the Louisiana Professional Engineering and Land Surveying Board to provide professional
engineering services in the State of Louisiana. Mr. Miller’s billing rate is $180/hour for normal
project work and $240/hour for expert witness testimony.

Mr. Jason Sills obtained a bachelor of science in environmental engineering from Louisiana State
University in 2000, and has worked as an environmental consultant since 2000. Mr. Sills is
currently senior engineer at ICON and holds certification as Engineering Intern with EI No.
20568. Mr. Sills has been recognized by State court and regulatory bodies as an expert in the
fields of site assessment and remediation, interpretation and application of Statewide Order 29-B,
and interpretation and application of Louisiana Department of Environmental Quality RECAP.
Mr Sills’ billing rate is $165/hour for normal project work and $220/hour for expert witness
testimony.

A copy of resumes and list of testimony experience is included in Appendix D.

ASSESSMENT OVERVIEW

Assessment activities included the following tasks:

e Terrain conductivity survey was performed from June 2021 using a Geophex GEM-2
variable frequency conductivity meter. The instrument utilizes a transmitter coil and a
receiver coil separated by about 5.5 feet, and contains a third “bucking coil” that removes
the primary field from the receiver coil. The instrument utilizes a programmable variable
frequency transmitter. In general, the instrument has a deeper effective depth of
investigation at lower frequencies (1170 hz), and a relatively shallower depth of
investigation at higher frequencies (13590 hz). The instrument was programmed to
collect data at a time constant of approximately one second. The primary data are
recorded as part per million (ppm) ratio of the secondary magnetic field to the primary
magnetic field in phase and quadrature mode. Computer software is used to convert ppm
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data to apparent conductivity, based on the assumption that the earth below the sensor is
represented by a homogeneous and isotropic half-space. The algorithm used for
conversion is based on the Hankel transformation integration of a first-order Bessel
function. The resulting apparent conductivity data are in units of millisiemens/meter.
The instrument concurrently logs coordinates obtained from a GPS receiver, and all data
are stored into an on-board computer. Data were imported into a Surfer contouring
program used to plot transects of the surveys (Figure 30), and contours for each
frequency calculated using the kriging algorithm. Resulting maps were imported into an
AutoCAD basemap of the site, and scaled to real dimensions and superimposed onto a
scaled aerial photograph included as Figure 31 for the deeper lower frequency, and
Figure 32 for the shallower high frequency. The anomalies of greatest magnitude were
seen around former production pits and and tank batteries. A high anomaly is seen
around the pit complex south of the J Boudreaux #1/CASTEX Systems SWD #I
(sn34959). Additional anomalies are seen at the former pit and tank battery southeast of
the Johnson-Boudreaux SWD #2 well (sn971675), at Bruce #2 (sn206253) which
cratered in 2014, and west of the tank battery at the R R Bruce #1 well (sn200772) likely
indicating contribution to contamination from the historical E&P activities and features
(pits, production equipment, and spills).

e Soil and groundwater samples were collected using hand auger equipment or a hydraulic
push rig from June 2021 through June 2022, and included the following tasks:

o Soil samples were collected using a hand auger and/or a Geoprobe hydraulic
direct-push rig mounted tracked rig, advancing a Geoprobe Dual-Tube Core
Sampling system with dedicated liner. The dual tube system simultaneously
advances an outer casing and an inner core barrel with an acetate liner for soil
sample recovery in four-foot lengths. Once the base of the cored interval is
reached, the core barrel with sample and liner are withdrawn while leaving the
outer casing in place. A new liner is inserted in the core barrel and lowered to the
base of the outer casing, and both strings are advanced another four feet. Thus,
the coring process proceeds through a cased hole, allowing soil sampling through
perched groundwater or unconsolidated zones, and prevents downward cross-
contamination from previously sampled intervals. Selected soil samples were
submitted for laboratory analysis and the data is summarized in Table 2. Boring
Logs are included in Appendix A.

o Soil conductivity logs were obtained from borings CD-2, CD-5, CD-6, CD-7, CD-
10, CD-12, CD-13, CD-14, and CD-15 using a Geoprobe® Soil Conductivity
probe in March 2022 through June 2022. A SC5000 Wenner Array conductivity
probe was advanced using a Geoprobe hydraulic direct push rig, and conductivity
readings were logged into a field computer. The log that is generated depicts bulk
conductivity in units of mS/m. The probe is calibrated at the factory to several
concentrations of fluid conductivity. The probe has a vertical resolution of 0.05
ft, and a sampling rate of 20 samples per second. Prior to use, the probe
calibration and continuity/isolation of the contact array was checked using a
calibration block. = The field computer completes the calibration check
automatically, and will not allow use of a contact that does not meet minimum
criteria for calibration, continuity or isolation. In native materials, clays have a
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relatively high electrical conductivity (generally 200 to 450 mS/m), silts have an
intermediate conductivity, and sand/gravel has a low conductivity (less than 50
mS/m). In soils impacted by salt water, the conductivity exceeds values obtained
in unimpacted soils. Thus, the conductivity log is an excellent indicator of brine
impact. The conductivity data are obtained at a frequency of one reading per 0.05
foot, and the depth is concurrently measured using a potentiometer (string pot)
and concurrently logged onto a field computer. Conductivity logs are plotted and
imported onto a soil boring log where log response can be evaluated along with
lithological descriptions and laboratory data. Boring logs are presented in
Appendix A.

o Soil hydraulic profiling logs were obtained from borings CD-1, CD-3, CD-4, CD-
8, and CD-9 using a Geoprobe® Direct Image® Hydraulic Profiling Tool (HPT).
The HPT probe was advanced using a Geoprobe hydraulic direct push rig, and
readings were logged into a field computer. This instrument was developed by
Geoprobe® to evaluate hydraulic conditions of the subsurface soils. The tool is
advanced at a constant rate while water is injected through the probe. A pressure
sensor in the probe measures the pressure response of the soil to the water
injection. The pressure response indicates the ability of the soil to transmit water.
The pressure and flow rate of water injected into the subsurface along with the
electrical conductivity is logged versus depth. The log can be used to determine
formation permeability and map salt contaminant plumes in the subsurface. The
detailed logs are included on the soil boring logs presented in Appendix A.

o Groundwater samples were collected from ¥-inch diameter PVC wells with 5-
foot to 15-foot long screens, installed in March 2022 through June 2024 by
pushing the well within a barrel with an expendable tip to the desired interval and
withdrawing the barrel while keeping the well in place. A clean commercial filter
sock was placed over the screened portion of the well. Filter sand was poured into
the annular space adjacent and slightly above the screened interval. In instances of
flowing sand or silt, native sand/silt pack comprises the filter pack. A bentonite
seal was placed in the top portion of the annulus using “-inch diameter bentonite
pellets. Grout consisting of Portland cement with 4% bentonite powder is
typically pumped through tremie pipe above the bentonite seal to ground surface
to complete the installation. All monitoring wells were completed with surface
completions and were surveyed to determine groundwater flow direction.

o Groundwater samples were collected using a peristaltic pump with dedicated
polyethylene tubing. Wells were purged prior to sampling and the same dedicated
tubing was used for purging and sampling. Field parameters were measured
while purging (specific conductance, temperature, pH, dissolved oxygen,
oxidation-reduction potential and turbidity). Once field parameters stabilized, the
well was immediately sampled by pumping with the peristaltic pump at a low
flow rate. Groundwater samples were collected in laboratory-supplied containers
with appropriate preservative, and were chilled in an ice chest during storage and
shipment to Element Materials Technology (LELAP accredited for all
constituents), Lafayette, LA; and Pace Laboratories, Greensburg, Pennsylvania
for radionuclide analysis. Groundwater analytical data is summarized in Table 4.
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o A NORM Survey was performed at the site in June 2022 using a Ludlum Model 3
meter with 44-2 probe. Samples were collected with hand auger equipment for
laboratory analysis of Radium 226 and 228. These samples were submitted to
Pace Laboratories, Greensburg, Pennsylvania for analysis. The survey readings
and analytical data are included in Table 7 and Appendix E.

OPINIONS RELATED TO SOURCES AND MIGRATION OF CONTAMINATION

Documents relating to environmental conditions and contamination at the property (including
historical aerial images, documents provided from discovery responses and obtained from
regulatory agencies and available from public sources such as the USGS, and data from nearby
ICON projects of a similar nature) were evaluated and were relied on in forming the opinions
that follow.

1. The subject property includes approximately 1130 acres located in Sections 13 and 39 in
T10S R3W and Sections 17 and 18 in TI0S2W in the West Mermentau Oil Field in
Jefferson Davis Parish as shown on Figure 1. The site is accessed via LA Highway
1126. The CASTEX property is currently used to grow rice.

2. Surface topography ranges from a high of +16 feet NGVD along LA Highway 1126
(western property boundary) to a low of +2 NGVD along the eastern property boundary.
There is a ridge along Bryce Lane and the Bruce #2 (sn206253). The stretch of property
is at a higher elevation (+10 NGVD) than portions on either side (Figure 2). The
drainage for the northern corner of the property has been designated by the Louisiana
Department of Environmental Quality (LDEQ), Water Quality Regulations (LAC
33:1X.1123) as subsegment 050301, Bayou Nezpique — From headwaters to Mermentau
River, with designated uses as (A) primary contact recreation, (B) secondary contact
recreation, (C) propagation of fish and wildlife, and (F) agriculture. The drainage for the
remaining portion of property has been designated by the Louisiana Department of
Environmental Quality (LDEQ), Water Quality Regulations (LAC 33:1X.1123) as
subsegment 050401, Mermentau River — From headwaters to Lake Arthur, with
designated uses as (A) primary contact recreation, (B) secondary contact recreation, (C)
propagation of fish and wildlife, and (F) agriculture. Numerical criteria for both
designations are 90 mg/L for chlorides and 260 mg/L for total dissolved solids (TDS).

3. The U.S. Fish and Wildlife Service (USFWS) wetlands map (Figure 5) indicates that the
portions of the property is located in wetlands. The portions of the property in wetlands
are mapped as:

o PFO1/2C: Palustrine System (P) including nontidal wetlands dominated by trees
and shrubs, where salinity due to ocean derived salts is below 0.5 ppt; the class is
(FO) forested characterized by (2) needle-leaved deciduous trees (bald cypress)
and (1) broad leaved deciduous woody angiosperms (trees or shrubs) with
relatively wide flat leaves that are shed during the cold season; and water regime
(C) surface water is present for extended periods especially early in the growing
season, but is absent by the end of the growing season in most years.

e PFO2/1F: Palustrine System with forested class of (1) broadleaved deciduous
trees or shrubs and (2) deciduous needle leaved trees (cypress); and water regime
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(F) semipermanently flooded where surface water persists throughout the growing
season in most years.

e PFOIA (along canal spoil banks): Palustrine System (P) including nontidal
wetlands with (FO) forested class with (1) broadleaved deciduous woody trees or
shrubs; and water regime (A) surface water is present for brief peroiods of time
during the growing season, but the water table usually lies well below the ground
surface for most of the season.

4. The NRCS maps the soils on the property (Figure 4), with the following soil types:

e Midland Silty Clay Loam (MdA): This poorly drained soil was formed from late
Pleistocene age loamy alluvium derived from igneous, metamorphic and
sedimentary rock on terraces, with rare flooding and no ponding, and is classified
as prime farmland. Maximum salinity is nonsaline to very slightly saline (0 to 2
mmbhos/cm).

e Mowata-Vidrine complex (MwA): This poorly drained soil was formed from late
Pleistocene age loamy fluviomarine deposits on drainageways, with rare to no
flooding and no ponding, and is classified as prime farmland. Maximum salinity
is nonsaline to very slightly saline (0 to 2 mmhos/cm) with a maximum SAR of 2.

e Crowley-Vidrine complex (CrB): Somewhat poorly drained soil formed from
Pleistocene age clayey fluviomarine deposits derived from igneous, metamorphic
and sedimentary rock on terraces, with no flooding and no ponding, classified as
prime farmland, and is nonsaline to very slightly saline (0 to 2.0 mmhos/cm).

e Crowley-Vidrine complex (CrA): This somewhat poorly drained soil was formed
from Pleistocene age clayey fluviomarine deposits derived from igneous,
metamorphic and sedimentary rock on terraces, with no flooding or ponding, and
is classified as prime farmland. Maximum salinity is nonsaline to very slightly
saline (0 to 2 mmhos/cm).

e Acadia Silt Loam (AcB): Somewhat poorly drained soil formed from late
Pleistocene age silty and clayey fluviomarine deposits derived from igneous,
metamorphic and sedimentary rock on terraces, with no flooding and no ponding,
classified as prime farmland, and is nonsaline (0 to 1.0 mmhos/cm).

e Basile and Brule (BEA): Poorly drained soil formed from loamy alluvium derived
from igneous, metamorphic and sedimentary rock on flood plains, with frequent
to no flooding and no ponding, classified as not prime farmland, and is nonsaline
to very slightly saline (0 to 2.0 mmhos/cm).

5. The United States Geological Survey (USGS) maps the surface geology of the subject
property and surrounding areas as (Figure 6):

e The majority of the property is mapped as “Ppbe”, the Beaumont Alloformation,
the Pleistocene stratigraphic sequence underlying the oldest and topographically
highest of the Prairie surfaces west of the Mississippi alluvial valley. It exhibits
the relict channels of the Red River

e Areas on the extreme southeast portion of the property is mapped as “Hua” —
Holocene Undifferentiated Alluvium of small upland streams — these deposits
form the modern flood plain within the valley of Mermentau River that was cut
into older Pleistocene deposits.
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6. Site geology was evaluated using core descriptions from onsite borings, HPT and
conductivity log response, water well drillers logs, and shallow geophysical logs. This
data was used to depict shallow geology along four cross sections: two (generally) north-
south cross sections A-A’ and B-B’, and two (generally) east-west cross sections C-C’
and D-D’. The locations of the cross section transects are depicted on Figure 7. Shallow
geology can be summarized as follows:

e Land surface to the top of the Chicot Aquifer: Beds of silt and silty clays
deposited in fluvial environments and relatively fewer beds in the vertical profile
comprised of low-permeability clays associated with flood plain environments.
Two groundwater-bearing strata were identified and are identified herein as:

oA Zone that was encountered generally within 40 to 50 feet below land
surface (bls) comprised of loose brown silt with some silty clay beds.
Potentiometric head in the A Zone ranges from +6 to -10 feet NAVD, and
exists under 3 to 10 feet of confining head (Figures 8 and 9). This stratum
is present regioniolly and has been found in environmental assessments at
other sites located at least 1-1/2 miles around the subject property.

oB Zone that was encountered generally at 50 to 60 feet bls and is in
hydraulic communication with the underlying Chicot Aquifer.
Potentiometric head in the B Zone generally ranges from -10 to -50 feet
NAVD. Groundwater exists under 30 feet of confining head beneath the
southeastern portion of the property. The hydraulic gradient steepens
dramatically to the northwest beneath the center of the property and the B-
Zone becomes dewatered towards the northwest corner of the site at
CDI10d, indicative of substantial downward groundwater flow into the
Chicot Aquifer (Figures 8 and 9).

e Chicot Aquifer is generally encountered at a depth of 80 to 100 feet below land
surface beneath most of the site, but the top of the Chicot Aquifer becomes much
shallower (48 feet bls) at the northwest corner of the site at CD10d (Figure 49).
Sands of the Chicot Aquifer extend down to a depth of 1050 feet bls (log of
sn65497 for the Tidewater Acadia Development Co. #1 well located 1450 feet
north of the subject property). The base of the USDW would coincide with the
depth of Chicot Aquifer sands at a depth of 1050 feet bls.

7. Potentiometric data (depth to water measurements) from the monitoring wells were
collected on three dates: June 6, 2022 (Figures 10 and 11), September 8, 2022 (Figures
12 and 13) and July 3, 2024 (Figures 14 and 15). Potentiometric elevation was
determined by measuring depth to static groundwater level relative to the surveyed top of
well casing elevation. The Langlinais & Associates survey can be found in Appendix I.
Because of the presence of elevated concentrations of contamination by produced water
in some wells, potentiometric data were corrected for density effects to properly evaluate
groundwater flow. Hydraulic head is the measured depth to water in a well, and is a
function of elevation head and pressure head. The pressure head of the water level in a
well is a function of the density of the water and the gravitational constant. In lay terms,
in an instance of two wells with the same potentiometric surface, the measured depth to
water in a well with highly saline water will be greater as compared to the depth to fresh
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water in the other well. In order to properly evaluate groundwater flow potential, a
groundwater flow regimen of variable density can be normalized using a reference
density typically called the fresh water head (the imaginary equivalent column of water
of equal density for all wells). Corrections were based on methods included in the
publication “Using Hydraulic Head Measurements in Variable-Density Ground Water
Flow Analyses, Post, Kooi and Simmons, GROUND WATER, Vol 45, No.6, Nov-Dec
2007, Pp 664-671", and corrected head is presented in units of equivalent fresh water
head - EFWH). Groundwater flow patterns were relatively consistent for the A Zone and
B Zone on each of the three measurement dates. Flow patterns can be summarized as
follows:

e A Zone: Groundwater flow direction was radially inward towards the center of
the assessment area of the property. The head in the A-Zone was considerably
higher as compared to head in the B-Zone, indicating that the radially-inward
flow pattern is indicative of downward seepage towards and into the B-Zone.
Hydraulic gradient was highest on the July 2024 event, with a head difference of
14 feet over a distance of 1640 feet resulting in a hydraulic gradient of 0.0085.

e B Zone: Groundwater flow direction was generally from east to west, with a
localized northward component at the northern edge of the property. The
hydraulic gradient increased at an anomoulsy high rate between Monitoring Wells
CD4b and CD5b, changing 20.67 feet in elevation over a distance of 370 feet, or
at a gradient of 0.0558 (Figure 15). Both wells are screened in the same sand
(Figure 9). Groundwater flow in this area is to the west-northwest, and the B-
Zone aquifer was dewatered at the location of CD10d at the northwest corner of
the assessment area of the property (Figure 15). This flow pattern is indicative of
vertically downward groundwater flow from the B Zone via direct hydraulic
communication with the underlying Chicot Aquifer in an area roughly between
Monitoring Well CD9 and CD10. Using the hydraulic conductivity (k) of 0.9734
ft/day at CD9Db, the gradient (i) of 0.0558, a cumulative sand thickness of 24 feet,
and the 1404-ft width of the 1000-mg/L chloride plume in the B-Zone (Figure 37,
for an area “a” of 33,696 ft?), Darcy’s Law (Q=k*i*a) suggests a discharge of
13,690 gallons per day of chloride-contaminated groundwater is discharging into
the underlying Chicot Aquifer.

8. Aquifer tests (falling head slug tests) were performed on A-Zone aquifer in Monitoring
Wells CD2a, CD3A, CD4A and CD10A; and on B-Zone aquifer Monitoring Wells CD1C
and CD2B. Slug tests were performed by pouring a known volume of water into the well
that induced an (approximate) instantaneous change in head, and using a data logger to
measure the rate of equilibration to original head level. Data were analyzed using the
Hvorslev and Bouwer and Rice Methods (Table 6). Aquifer testing was also performed
using the constant discharge pumping method in B-Zone wells CD2B, CD6B and CD9B.
Pumping was continued until drawdown equilibrated during constant discharge pumping,
which occurred after pumping each of the three wells for a period ranging from 42 to 65
minutes. Hydraulic conductivity was calculated using the Half Ellipsoid/Radial Flow
equations as described in “Determining Hydraulic Conductivity Using Pumping Data
from Low-Flow Sampling, Robbins, Aragon-Jose, Romero, Ground Water, Vol 47, No.2,
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March-April 2009”. Aquifer testing using both the slug test method and constant
discharge pumping method was performed on monitoring well CD2B, and the calculated
hydraulic conductivity value using the pumping method was 0.348 ft/day as compared to
the slug test result of 0.2023 ft/day. This is likely attributed to the fact that the constant
discharge pumping method tested a larger volume of the aquifer (due to the longer
pumping period) that likely included portions of the aquifer outside of the compacted
zone caused by the direct-push equipment used to install the wells.
9. History of Exploration & Production and Aerial Image Reviews are summarized by well
as follows:
e The Johnson Boudreaux #1 (sn17888) was drilled in Section 39 in June 1935 by
H. M. Hayler. The well was plugged and abandoned as a dry hole.
e The Johnson Boudreaux #1 (sn28396) was drilled in Section 39 in April 1943
by Continental Oil Company, and was plugged and abandoned as a dry hole in
July 1945. The well was re-entered and converted to Salt Water Disposal (SWD)
by Delta Drilling Company in June 1963. The well is abandoned and is now
orphaned. The 1962 image (Figure 18) shows a pit feature south of the well
location.
e The Johnson Boudreaux #1(sn34959) was drilled just east of sn28396 by Roeser
& Pendleton in 1948. Marshall R Young became operator of record in January
1953. A well test in September 1954 indicated production of 2.7 bopd (barrels oil
per day), 233 mcfd (thousand cubic feet of gas per day), 99.5% bsw (basic
sediment and water), with 51.9 API gravity oil. Delta Drilling Company became
operator of record in April 1958. The well was reworked with a test in April 1959
indicating production of 83 bopd, 1071 mcfrd, 0.1% bsw, with 55.6 API gravity
oil. The well was plugged and abandoned (P&A’d) by Delta in March 1966. The
well was re-entered by Castex Systems Inc in September 1982 for use as a SWD
well (Castex Systems SWD #1). The well was worked over in 1984 and 1985, and
is currently abandoned and in the Orphan Well program. Historical aerial images
show:

0 1952 Image (Figure 17) shows a production pit south of the well pad.

01962 Image (Figure 18) shows a secondary impoundment levee has been
constructed around the original production pit, and new wellpad area east
of the production pit. These modifications area likely associated with the
conversion of sn28396 to SWD by Delta Drilling Company who operated
both wells at that time. These features remain visible in the 1968 image
(Figure 19), 1970 image (Figure 20), 1971 image (Figure 21), and 1981
image (Figure 22).

o The 1990 (Figure 23), 1995 (Figure 24) and 1998 (Figure 25) images
show the original production pit has been backfilled, with a new pit
feature east of the original pit, and several rectangular pit features north
and east of the well pad. These features likely are associated with
operations of Castex Systems Inc.

oThe 2004 image (Figure 26) shows the rectangular pit features are no
longer visible, and a new pit feature is located west of the original

[}ICON

Castex-ICON Report-000010
BP/Castex-Ltd Adm-Apx 1-000011


bpooler
Highlight

bpooler
Highlight


Expert Report and Restoration Plan

Castex Development, LLC vs Anadarko Petroleum Corp et al; 31st JDC; Docket C-502-20; Mermentau West
Oil Field, Jefferson Davis Parish, LA

Page 11

production pit. This pit feature was never backfilled and is currently filled
with brush vegetation.

e The Johnson Boudreaux #1 (sn76164) was drilled near the center of the property
in Section 39 by General Crude Oil Company in August 1959. The initial
completion test indicated production of 96 bopd, 1553 mcfd, no bsw, with 52.2
API gravity oil. Midwest Oil Corporation became operator of record in March
1961 and the well name was changed to the Johnson Boudreaux #3. The well was
converted to SWD in February 1965. Subsequent operators included Amoco
Production Company in August 1976, Petroleum Well Services Inc in July 1984,
and The Stone Petroleum Corporation in February 1986. The Stone Petroleum
Corporation plugged and abandoned the well in January 1986. In February 1986,
The Stone Petroleum Corporation drilled the Johnson Boudreaux SWD#2
(sn971675), just east of sn76164. Subsequent operators of this SWD well
included Torch Operating Company in November 1994, Occidental Energy
Company in January 1997, and Enco Resources Inc in August 2000. Enco found a
hole in the 5-1/2” casing at a depth of 270 feet in March 2003. Enco P&A’d the
well in April 2019. Historical aerial images show:

0 1962 Image (Figure 18) shows a two-celled production pit east of the well
pad with tanks and production equipment around the wellhead. These
features remain consistently visible through the 1981 image (Figures 19
through 22).

o The production pit is no longer visible in the 1990 image (Figure 23), and
much of the production equipment is no longer visible. Subsequent images
from 1995 (Figure 24) through 2014 (Figure 28) show a three-tank battery
adjacent to SWD#2 well. These tanks are no longer visible in the 2021
image (Figure 29).

e The Boudreaux #2 (sn78514) was drilled by General Crude Oil Company in the
southwest portion of the property in Section 29 in May 1960. The well was
P&A’d in May 1961 as a non-commercial well.

e The Johnson Boudreaux #1 (sn82022) was drilled in the east central portion of
the property in Section 17 by Midwest Oil Corporation in December 1960. An
initial production test indicated production of 159 bopd, 2659 mcfd, no bsw, with
47.6 API gravity oil. Midwest recompleted the well as a dual completion with the
Johnson Boudreaux #1d (sn139067) in April 1972. Subsequent operators of
record include Amoco Production Company in July 1974, Petroleum Well
Services Inc in May 1984, and The Stone Petroleum Corporation in April 1986.
The well was P&A’d in November 1991. Historical aerial imagery shows only a
well pad at this location.

e The Johnson Boudreaux #2 (sn82706) was drilled by Midwest Oil Corporation
in April 1961, and was P&A’d in May 1961 as a dry hole. Midwest submitted an
application to convert the well to SWD in March 1963. The historical well file at
the LDENR is sparse, but included notices that no record of receipt of the Annual
Saltwater Disposal Well reports were received in December 1985, July 1986,
September 1987, June 1989, January 1991 and September 1992. A note in the
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file dated September 1988 indicates that Amoco bought Midwest Oil Corporation,
and that adjacent production was by The Stone Petroleum Corporation. The well
status is “unable to locate well, no P&A”. Historical images show no discernable
features.

e The Bruce etal #1 (sn158347) was drilled in the northwest portion of the property
in Section 39 by Crown Central Petroleum Corporation in February-March 1978.
The initial completion test showed production of 93 bopd, 2239 mcfd, no bsw
with 53.3° API gravity oil. The well was P&A’d in October 1980. The well was
reentered in July 1995 by Cajun Minerals Inc. as the Bruce etal #1 (sn217815).
The well was P&A’d in 1997. The 1981 aerial image (Figure 22) shows remnants
of the well pad. The 1990 (Figure 23) and 1995 (Figure 24) images show the
location was in rice production. The well pad for the reentry is visible in the 1998
image (Figure 25) and remains in existence today.

e The RR Bruce #1 (sn200772) was drilled in the eastern portion of the property in
Section 17 by The Stone Petroleum Corporation in November 1985. Initial
production was reported at 270 bopd, 3058 mcfd, 8.2% bsw, with 53.8° API
gravity oil. The 5-1/2” casing collapsed and the well was P&A’d in June 1988.
The well was sidetracted and deepened by the Stone Petroleum Corporation in
June 1988 as the RR Bruce #3 well (sn208588). Initial production of the #3 well
was reported at 177 bopd, 495 mcfd, 23.7% bsw, with 42.8° API gravity oil.
Subsequent operators of record include Torch Operating Company in February
1995, Occidental Energy Company Inc in January 1997, and Enco Resources Inc
in August 2000. The well is currently shut in. Historical images from 1990
(Figure 23) through 1998 (Figure 25) show the well pad with a tank battery at the
east end of the pad. The 2004 (Figure 26) and later images show an additional
tank battery north of the first battery. Damaged storage tanks are visible at the
edge of the pad.

e The RR Bruce #2 well (sn206253) was drilled in the northeast corner of the
property in Section 17 by The Stone Petroleum Corporation in July-October 1987.
Initial production was reported at 336 bopd, 2100 mcfd, no bsw, with 47.3° API
gravity oil. A test in March 1990 reported 62 bopd, 1412 mcfd, 67.5% bsw, with
49.6° API gravity oil. Subsequent operators included Torch Operating Company
in November 1994, Occidental Energy Company Inc in January 1997, and Enco
Resources Inc in August 2000. During an inspection on November 24, 2014, a
crater (50 feet across and 20 feet deep) was found around the well with bubbling
from the cellar and around the casing. A March 9 2015 inspection found the
casing leaking at the base and 15 feet from the base. A February 5, 2016
inspection found dry gas leaking about 18 feet around the well, and it was
concluded that the well was a hazard to people living about a mile away. The
well was P&A’d by C&S well service on August 2-31, 2016. The P&A report
indicated that the casing failed a pressure test between depths of 221 to 813 feet.
The 1990 aerial image (Figure 23) shows the well pad with a former pit north and
east of the pad. Subsequent image through 2012 (Figure 27) show the well pad,
with the pit areas becoming progressively more vegetated through time, and a
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tank south of the well. The 2014 image (Figure 28 from GoogleEarth dated
October 30, 2014) shows the crater around the wellhead and a large area of sand
north and west of the wellhead.

e The Johnson Boudreaux Farm #1 (sn229984) was drilled in the northeast portion
of the property in Section 17 by St. Mary Energy Company in December 2004.
Initial production was reported at 324 bopd, 1932 mcfd, no bsw, with 45.6° API
gravity oil. Subsequent operators of record include St. Mary Land & Exploration
company in August 2008 and CEL Properties LLC in May 2009. The well is
actively producing. Aerial imagery shows the well pad with circular drive,
production equipment and a tank battery.

10. Soil constituents were compared to a calculated background value (applicable to both
lease restoration and Louisiana Law). Soil background values were calculated using
sampling data from throughout the propery. The locations used to calculate background
(CD-5, CD-6, CD-8, CD-9, CD-10, and CD-11) are shown on Figure 33. Nineteen (19)
soil samples from six (6) borings were used to calculate a background concentration for
salinity and 18 soil samples were used to calculate background for heavy metals and
sodicity (Table 1). Background was calculated as the arithmetic mean concentration plus
two standard deviations, which represents a 95% confidence interval for a normal
distribution. Background values are included in the header and exceedances of these
standards are shaded on Table 2.

11. Sources of soil contamination consist of historical pits and surface discharges from
production equipment as determined from scarring and vegetative stress on historical
aerial images. The proposed soil restoration areas are shown on Figure 56.

12. The existence of salt-contaminated soils at deep depths is evidence that produced salt
water discharged at the land surface, spilled or seeping from pits has the capability of
penetrating underlying silty clay and clay strata to a much higher degree as compared to
seepage of fresh water. Geotechnical laboratory testing for permeability is performed
using distilled or deionized water. It has been known for decades that the hydraulic
conductivity (permeability) of clays is affected by the salt concentration of the solution,
and the chemical composition of the liquid moving through a liner must be taken into
account (“Design Considerations for Earth Linings for Seepage Control, Herman
Bouwer, Groundwater, Vol 20, No.5, Sep-Oct 1982”). The United States Corps of
Engineers Field Manual (EM 1110-2-1901, 30Sep86) states that “cohesive soils may be
two to three orders of magnitude more permeable to seepage water containing moderate
amounts of dissolved salts (less than 300 ppm by weight) than the distilled water”. Also,
a letter dated January 5, 1989 to Southwest Water Disposal (a contractor to BP) from the
State of New Mexico discussed results of permeability tests for a commercial evaporation
pond and stated: “the results showed a 37% increase in hydraulic conductivity of
material compacted with fresh water followed by leaching using synthetic produced
water of 35,000 mg/L TDS, over the same material compacted and leached using only
fresh water”. Historical operators utilizing production pits to dispose of salt water should
have known the potential for high seepage rates of salt water through underlying silty
clay and clay strata, thereby endangering groundwater aquifers.

13. Groundwater analysis results were compared to background constituent concentrations
(applicable to both lease restoration and Louisiana Law). For the A-Zone and B-Zone
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aquifers, data from monitoring wells that were located near the subject property in the
publication “Quality of Water from Shallow Wells in the Rice Growing Area of Southwest
Louisiana, Water Resources Investigative Report 03-4050 (USGS 2004)” were used to
evaluate background groundwater quality. Data from monitoring wells 10, 21 and 24 in
that publication (Figure 34) were used to represent background values (Table 3).
Background was calculated as the arithmetic mean concentration plus two standard
deviations, which represents a 95% confidence interval for a normal distribution. This
evaluation is considered conservative, because the calculated comparative values for all
constituents are less than the reported median value for all samples in the publication
(Table 4). Background values are included in the header and exceedances of these
standards are shaded on Table 4.

14. Groundwater data from the onsite monitoring wells in the A-Zone and B-Zone aquifers
exceeded the calculated background standards for salts (TDS, sodium and chlorides) and
heavy metals (arsenic, barium, lead, iron, manganese, strontium, and zinc), Additionally,
constituents not normally present in groundwater that were detected included Total
Petroleum Hydrocarbons as Diesel (TPHD), TPH-Gasoline, TPH-Oil, and benzene.
Although no Radium 226-228 data were available in the background data pool, wells in
the areas of elevated COC concentrations also exhibited elevated Radium 226-228
concentrations that obviously exceeded lower concentrations in upgradient wells
(generally less than 1 pCi/L). Contaminant distribution maps were prepared for
chlorides, arsenic, barium, radium 226-228, benzene, TPH-D and TPH-O (Figures 36
through 51). The contaminant distributions exhibited the following trends:

e Chlorides in the A-Zone (Figure 36) exhibited a commingled plume from
multiple sources from pits in former production areas. A major source of
chlorides is the pit complex at the Johnson Boudreaux SWDI (sn34959), where
continued leaching from source soils in that area is causing very elevated chloride
concentrations (greater than 10,000 mg/L) in the A-Zone aquifer that are higher as
compared to chloride concentrations in the underlying B-Zone aquifer in that area
(with maximum concentrations of 3520 mg/L). Chloride contamination in the A-
Zone aquifer has migrated laterally towards the east central portion of the
property due to groundwater flow patterns, and downward into the B-Zone
aquifer.

e Chlorides in the B-Zone (Figure 37) exceeded the calculated background
standard in three areas: at the Johnson Boudreaux SWD1 (sn34959) pit complex,
at the Bruce #2 (sn206253) blowout crater, and at the Johnson Boudreaux SWD2
(sn971675) production pit area. Chloride contamination in the B-Zone aquifer is
migrating laterally towards the west from the Johnson Boudreaux SWD2
(sn971675) production pit area due to groundwater flow patterns, and downwards
and towards the subcrop of the B-Zone aquifer into the Chicot Aquifer. Chlorides
in the SWD2 area are higher in the B-Zone aquifer (>10,000 mg/L) as compared
to the concentrations in the overlying A-Zone aquifer, suggesting leaching from
the source soils is largely spent, similar to a pulsed release.

e Benzene in the B-Zone Aquifer (Figure 39) exceeded the comparative standard
downgradient of the Johnson Boudreaux SWD2 (sn971675) production pit area
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likely associated with the pulsed release in that area. Benzene in the B-Zone
Aquifer at the Bruce#2 (sn206253) blowout crater is the result of “bottom up”
migration from a deeper release from the leaking well in that area.

e TPH-Diesel in the A-Zone aquifer (Figure 40) exhibited a commingled plume
from multiple sources from pits in former production areas similar to the chloride
distribution. An additional potential source is leakage from the two-tank storage
battery on the Mermentau River that is south of the CD19 well cluster. TPH-
Diesel in the B-Zone aquifer (Figure 41) reflects downward migration from
elevated TPH concentrations in the overlying A-Zone aquifer.

e TPH-OIil in the A-Zone and B-Zone aquifers exhibits similar patterns to the TPH-
Diesel, with the exception that TPH-Oil was also detected in a Chicot Aquifer
well (CD-5d, Figure 45).

e Barium and Radium 226-228 exhibited similar patterns to the chloride distribution
in both aquifers.

e Arsenic in the A-Zone aquifer (Figure 48) exhibited a similar distribution to
chlorides with the highest concentration detected (101 ug/L) downgradient of the
Bruce#2 (sn206253) blowout crater. The lateral extent has not been delineated to
the calculated background value. Arsenic in the B-Zone aquifer (Figure 49)
generally exhibited concentrations lower as compared to the overlying A-Zone
aquifer.

15. Thermogenic gas under pressure was encountered in three Chicot Aquifer monitoring
wells adjacent and west of the Bruce #2 (sn206253) blowout crater (Figure 52). Gas was
also encountered in three B-Zone aquifer monitoring wells, likely resulting from
migration across the B-Zone/Chicot subcrop from an accumulated pocket at the top of the
Chicot. Samples of the gas were collected on May 13, 2022 from monitoring wells CD-
6C, CD-2a, and CD-5b using a cap with nipple connection at the top of the well, and
filled an IsoBag sample container. The samples were analyzed at Isotech Labs
(Appendix x), with gas from monitoring wells CD-2a and CD-6¢ plotting in the
thermogenic gas zone of stable carbon and hydrogen isotopic compositional ranges of
methanes (Figure 53). CD-6¢ exhibited 5.6 mol% methane, 3.05 mol% ethane, and 1.33
mol% propane. A structure map of the top of the Chicot Aquifer based on driller’s logs of
water wells, and monitoring well logs suggests accumulated gas pockets may be confined
to the east of a ridge of low elevation that extends down to elevation -99 feet NAVD in
the vicinity of the Johnson Boudreaux SWD2 (sn971675) area.

16. For the Chicot Aquifer, data from monitoring wells that were located near the subject
property in the publication “Quality of Water in Domestic Wells in the Chicot Aquifer,
Water Resources Investigative Report 03-4122 (USGS 2003)” were used to evaluate
background groundwater quality. Data from six monitoring wells in that publication
(Figure 35) were used to represent background values (Table 3). Background was
calculated as the arithmetic mean concentration plus two standard deviations, which
represents a 95% confidence interval for a normal distribution. This evaluation resulted in
a comparative standard for chlorides of 129 mg/L, and is considered conservative
because the highest chloride of all six wells was 107 mg/L. Groundwater in the Chicot
Aquifer flows to the northwest from the subject property (Figure 16). Two water supply
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wells located northwest (and thus downgradient) of the subject property were sampled in
2019 during a separate unrelated environmental assessment, and both wells yielded
chloride concentrations that exceeded the calculated comparative standard (142 mg/L and
134 mg/L, Figure 38). This data suggests that historical site E&P activities, including the
Bruce #2 blowout crater, had had an adverse affect on water quality in the Chicot
Aquifer.

RESTORATION PLAN

This plan is based on currently available data and was formulated to address:

e Restoration of soil by excavation (to a maximum depth of 20 feet below ground surface
(bgs), limited by the depth of excavation above the A-Zone, to background standards for
constituents of concern to satisfy expressed or implied lease obligations and Louisiana
Law.

e Restoration of groundwater in the A-Zone and B-Zone to background groundwater
concentrations to meet expressed or implied lease restoration obligations. Two versions
of this option were considered: one considering offsite disposal of wastewater and one
considering onsite disposal of wastewater in saltwater disposal wells (SWDs).

e Install three vent wells into the Chicot Aquifer to vent the gas within the area shown on
Figure 42.

Methods to remediate soil and groundwater in the areas of investigation identified at the subject
properties include the following elements:

Soil Restoration (Excavation) Cost Estimate

The volume of impacted soil was calculated using soil sample laboratory data and areas
were calculated using an engineering design computer program (AutoCadd). Soil
remediation includes the following elements:

e Excavate any clean (compliant) overburden to stockpile. Excavate contaminated
soil into trucks for offsite disposal. If water accumulates in the excavation,
dewatering will occur by digging a sump that is 2 feet deeper than the maximum
planned excavation depth and pumping accumulated water into a holding tank for
treatment and volume reduction.

e Collect confirmation samples.

e Backfill excavated areas to land surface using stockpiled clean soils and/or clean
soil from an offsite location.

[}ICON

Castex-ICON Report-000016
BP/Castex-Ltd Adm-Apx 1-000017


bpooler
Highlight

bpooler
Highlight

bpooler
Highlight

bpooler
Highlight


Expert Report and Restoration Plan

Castex Development, LLC vs Anadarko Petroleum Corp et al; 31st JDC; Docket C-502-20; Mermentau West
Oil Field, Jefferson Davis Parish, LA

Page 17

Groundwater Restoration Cost Estimate

Costs for restoration were developed for the groundwater remediation areas (Figure 54
and 55) associated with the A-Zone and B-Zone. The groundwater plumes used to
calculate the remediation areas are shown on the Figures 36 through 51. Multiple
contaminants are present above baseline standards in Plume A, including metals,
chloride, radium 226/228, TPH-Disel, and TPH-Oil. Metals, chloride, radium 226/228,
TPH-Disel, TPH-Oil, TPH-Gasoline, and benzene are present above baseline standards in
Plume B. The restoration plan for contaminated groundwater in the A-Zone and B-Zone
at this site includes pumping contaminated water to the target remedial standards, and
treating recovered contaminated groundwater by volume reduction using a treatment train
that includes air stripping, physical filtration, chemical dosing, anti-scaling, pH
adjustment, and reverse osmosis (RO) to remove chlorides, TDS, metals and to
concentrate the volume (the estimate for the RO treatment systems were prepared using
specifications provided by Pure Aqua, Inc.). Six RO units are proposed to be used to
remediate Plume A and Plume B. A brackish water RO unit will be used to treat the
plumes based on the total dissolved solids. The brackish water RO system is designed to
operate at 50% recovery; approximately 50% of the recovered groundwater volume will
be discharged onsite for soil flushing. Super-concentrated wastewater, or retentate,
(approximately 50% of the original feed volume) from RO treatment will be stored in
tanks onsite, pending disposal. Disposal costs were developed considering onsite
injection of retentate into two saltwater disposal wells (SWD’s). Costs to remediate
groundwater were evaluated as follows:

e The average contaminant concentration in groundwater was used as the initial
concentration for modeling.

e The yield, radius of influence and drainage area for recovery wells was calculated
to arrive at an optimum well spacing, recovery rate and number of recovery wells
applicable to the geometry of the aquifer and site. The Theis non-equilibrium
equation was used to predict yield and radius of influence from a 4-inch diameter
recovery well using:

o The average aquifer thickness within each plume,

o The site-wide average hydraulic conductivity, based on the geometric

mean of slug test data.

o A storativity of 0.1.

o The average available drawdown within each plume
The radius of influence was read from the Theis sheets at the approximate 3.0 ft
drawdown distance. The resulting calculations are included on the summary
sheets in Appendix G.

e A sensitivity analysis was performed to calculate the number of aquifer pore
volume flushes required to achieve remedial goals, based on the volume of the
plume, the groundwater recovery rate, and starting and ending contaminant
concentration. Pore volume flushing calculations were based on algorithms
presented in EPA’s “Design Guidelines for Conventional Pump-and-Treat
Systems, EPA/540/5-97/504, September 1997”. The time required to achieve
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target remedial goals at the site was then derived based on the number of pore

volumes required to achieve remedial goals and the groundwater recovery rate.

This is a conservative approach, as some studies suggest that four (4) pore volume

flushes are required based on the ideal advective-dispersive equation, and as many
as 10 pore volume flushes may be needed in non-ideal aquifers due to the tailing
effect, as interstitial clays desorb contaminants to the groundwater (Evaluation of
Simple Methods for Estimating Contaminant Removal by Flushing, Brusseau,

Ground Water, Vol 34, No. 1, Jan-Feb 1996).

e This methodology is sufficient to estimate the cost of groundwater remediation
for cost estimation purposes. Actual system design will be determined after
installation of recovery wells, long-term (7-day) pumping tests, groundwater
modeling and system engineering and optimization.

Restoration Cost Estimate

Estimated costs for site remediation were prepared assuming the following common
elements:

e Disposal costs were estimated based on the waste being classified as Exploration
and Production Waste (E&P Waste) and considering offsite disposal at a licensed
commercial E&P disposal facility (R360 Environmental Solutions in Mermentau,
LA). A soil disposal cost of $22.00 per barrel was provided by R360. An
estimate from Custom Ecology, Inc. for transportation was used for this scenerio.
Costs for excavation, earthwork, site preparation, and backfilling under this
option were calculated from unit price data included in Heavy Construction Costs
with RSMeans Data, 36™ Edition (2022), and include material, equipment and
labor. The RS Means publication includes comprehensive construction cost data
and is listed in the Louisiana Department of Natural Resources (LDNR)
document, Permitting Requirements and Procedures Guidance Document for
Commercial Exploration and Production Waste Facilities and Transfer Stations
(March 2010) as the preferred reference for estimating closure and post-closure
costs for E&P facilities. Individual unit prices (including overhead and profit) for
each task were obtained from categorized tables in the RS Means publication and
summarized to provide a unit rate for this estimate. Costs are itemized on tables
in Appendix F.

e Estimated costs associated with groundwater remediation include recovery well
installation, operation and maintenance of the RO systems, installation of two
saltwater disposal wells (SWD’s), and operation and maintenance of the SWD’s.
Unit costs are based on vendor estimates provided for similar estimates, and from
unit price data included in Heavy Construction Costs with RSMeans Data, 36"
Edition (2022). Costs are itemized on tables in Appendix G.

e A cost to install three vent wells was obtained from Elm Springs, Inc. located in
Magnolia, Arkansas. The wells are intended to vent the gas trapped in the Chicot
Aquifer. Elm Springs quote includes driving a 13 3/8” conductor to 30’bgs and
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installing the following size casings and/or tubing, a 8 5/8” casing to 60’ bgs, a 5
1/2” casing to 95’ bgs, and a 2 7/8” tubing to 110’ bgs.

Itemized costs for site remediation of each area of investigation under each remediation
plan are included in the following tables:

REMEDIATION OF SOIL TO BACKGROUND STANDARDS

Soil Remediation to 20’ bls

Soil Remediation $16,765,641

REMEDIATION OF GROUNDWATER TO BACKGROUND STANDARDS

Volume Reduction | Volume Reduction
w/offsite disposal | w/onsite disposal of
of water water
A-Zone (Plume 1) $89,651,774 $10,458,845
A-Zone (Plume 2) $39,183,169 $6,990,403
B-Zone (Plume 3) $37,952,653 $5,010,436
B-Zone (Plume 4) $70,868,889 $10,874,417
RO Umt Capital and O&M costs $1.076.269 $1,076.269
(Brackish)
SWD Capital and O&M costs -—-- $12,202,592
Insj[alla‘uon of Vent Wells Into $552.420 $552.420
Chicot
TOTAL $239,285,174 $47,165,382

IMPLEMENTATION PLAN FOR REMEDIATION

Site remediation will be implemented in phases according to the following schedule:

Phase 1

e Excavation, offsite disposal/onsite amendment of impacted soils

Confirmation sampling of soil

[ J
e Backfilling
[ ]

Groundwater recovery and monitoring well installation

Castex-ICON Report-000019
BP/Castex-Ltd Adm-Apx 1-000020

[}ICON



Expert Report and Restoration Plan

Castex Development, LLC vs Anadarko Petroleum Corp et al; 31st JDC; Docket C-502-20; Mermentau West
Oil Field, Jefferson Davis Parish, LA

Page 20

e Data collection/ groundwater modeling/engineering design
e Pilot Testing/Treatment system optimization
Phase 2
e Full-scale groundwater remediation and groundwater monitoring

The opinions and interpretations listed herein are based on the referenced sources and are subject
to change upon receipt of additional data. Ireserve the right to supplement and amend this report
at a later time based on additional information that may become available as discovery in the
captioned matter is ongoing. If you have any questions concerning this report, please feel free to
contact me at (225) 344-8490.

Sincerely,
ICON Environmental Services, Inc.

Gregory W. Miller
Principal Hydrogeologist LBPG License #939

/ /Z) - —

i

Jason S. Sills
Senior Engineer EI No. 20568

[}ICON
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PRAIRIE ALLOGROUP, EARLY SANGAMON—older of the Prairie Allogroup temporal
phases. A diverse depositional sequence of flood plain, meanderbelt, and backswamp
deposits of the middle-Pleistocene ancestral Mississippi River, Red River, local fluvial
equivalents of tributary streams, and coastal-plain streams. Where this unit is mapped near
the Mississippi River flood plain, it is blanketed by Peoria Loess or loess-detived colluvium.

llLr.___.-"

The unit dips into the subsurface beneath the Prairie Allogroup, Late Sangamon in the

coast-parallel region, but is commonly terraced above it in stream valleys. The sediments L
are generally day, silty day loam, or sandy day loam, but may include some sand and

gravel in deposits of relict channels.

Ppbe

Undifferentiated alluvium of small upland streams—alluvial deposits of minor
creeks and streams filling valleys cut into older deposits. The modern flood plain within

Beaumont Alloformation—stratigraphic sequence underlying the oldest and
topographically highest of the Prairie surfaces west of the Mississippi alluvial
valley. It exhibits the relict channels of the Red River, and indudes deposits of the
Ingleside barrier trend west of the Crowley quadrangle. It is composed of coastal-
plain deposits of late-to-middle Pleistocene streams.

these valleys constitutes the surface of these deposits.
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Table 1

Soil Background Data Summary

Castex Development, LLC vs Anadarko Petroleum Corp et al; 31st JDC; Docket C-502-20;
Mermentau West; Jefferson Davis Parish

Prepared for Mudd, Bruchhaus, & Keating, LLC

— ()]
= X —_
Metals (mg/kg) g g = _ § Hydrocarbons g
1S Py ° = > £ )
2 E £ £ 2 g g £
‘U o o o o 35 = 3 5 =
@ = g 5 5 = % g 3 S
= £ £ e E . g £ ~ o o 5 O = ? ~ o o 2 v
2 £ e = = 3 2 = E E S E = E 2 2 2 > 5 o) o E
5 2 v E S 3 c 5 o S o = o 5 S o E Ele E o) 7 7 = 2
Boring ID Depth Date < @ E O &) 4 % % lgl % E)J 8 0 § (‘,_3) (</() @ A é A 5 = = % §
HA-1 (CD-5) 0-2' 29-Jun-21 5.95 402 559 <0.460 13.2 18.0 <3.68 31.5 115 <0.107 22.8 0.30 2.03 na na 2.05 1.02 0.31 1.66 na na na na 15.7
HA-1 (CD-5) 2-4' 29-Jun-21 4.97 517 759 <0.494 12.4 13.7 <3.95 21.7 17.3 <0.105 34.7 0.34 6.04 na na 3.08 0.50 0.57 2.25 na na na na 185
HA-1 (CD-5) 4-6' 29-Jun-21 5.92 356 506 <0.458 14.3 13.5 <3.66 20.9 28.5 <0.0995 41.1 0.32 7.90 na na 2.91 0.60 0.32 1.97 na na na na 20.5
CD-6 0-4' 13-Apr-22 4.86 263 418 <0.500 12.8 11.7 na 24.3 19.6 <0.107 37.1 0.30 5.20 na 7.75 4.29 0.37 0.28 2.45 na na na na 19.0
CD-6 6-8' 13-Apr-22 4.41 262 417 <0.483 16.6 12.0 na 50.4 46.6 <0.109 40.7 0.37 5.95 na 18.9 4.94 0.47 0.33 3.12 na na na na 17.4
CD-6 10-12' 13-Apr-22 9.02 229 389 <0.497 19.2 14.3 na 55.8 58.6 <0.0928 55.7 0.32 5.63 na 31.1 3.93 0.47 0.51 2.74 na na na na 21.7
CD-8 2-4 21-Apr-22 4.30 266 351 <0.498 14.0 14.9 na 23.4 19.2 <0.0992 46.5 0.28 0.49 na 24.4 0.740 1.55 0.55 0.76 na na na na 22.6
CD-8 4-6' 21-Apr-22 4.98 527 544 <0.499 9.94 12.5 na 25.5 23.9 <0.105 44.0 0.43 0.71 na 63.6 1.03 2.10 0.65 1.21 na na na na 155
CD-8 8-10' 21-Apr-22 5.79 349 435 <0.499 10.3 7.64 na 24.4 37.3 <0.104 30.9 0.27 0.90 na 18.2 1.08 1.25 0.52 1.01 na na na na 16.2
CD-8 18-20' 21-Apr-22 na na na na na na na na na na na 0.23 na 3.81 9.03 na na na na na na na na 25.2
CD-9 2-4 27-Apr-22 3.63 257 590 <0.477 10.5 10.2 na 21.4 16.5 <0.0992 30.3 0.33 341 na 7.99 3.00 0.73 0.43 2.29 na na na na 17.2
CD-9 6-8' 27-Apr-22 3.19 187 481 <0.500 10.0 8.09 na 20.8 16.8 <0.100 24.0 0.16 2.99 na 14.8 2.32 0.26 0.20 1.11 na na na na 91.7
CD-9 10-12' 27-Apr-22 6.86 260 389 <0.498 11.9 8.55 na 28.3 33.5 <0.0988 29.5 0.29 1.94 na 34.6 2.32 0.55 0.40 1.60 na na na na 14.9
CD-10 2-4 4-May-22 3.77 240 305 <0.500 12.2 16.3 na 135 15.8 <0.101 26.2 0.33 1.88 na 10.8 2.97 0.67 0.39 2.17 na na na na 12.6
CD-10 6-8' 4-May-22 2.15 184 351 <0.495 10.5 8.05 na 18.4 20.5 <0.0986 28.1 0.39 2.96 na 28.8 3.16 0.70 0.42 2.37 na na na na 16.6
CD-10 8-10' 4-May-22 4.84 265 425 <0.501 17.0 10.1 na 31.1 41.4 <0.0956 44.8 0.21 2.90 na 34.3 2.47 0.30 0.20 1.23 na na na na 21.3
CD-11 2-4' 2-May-22 2.54 185 265 <0.500 14.6 13.0 na 17.7 16.9 <0.101 34.7 0.85 2.78 na 125 6.07 0.90 0.63 5.30 na na na na 15.8
CD-11 4-6' 2-May-22 3.19 260 467 <0.497 13.5 12.4 na 23.7 19.9 <0.101 35.9 0.96 7.00 na 208 7.92 0.74 0.54 6.35 na na na na 13.4
CD-11 10-12' 2-May-22 6.51 304 694 <0.502 24.5 15.5 na 61.9 61.1 <0.0997 46.1 0.84 5.91 na 181 6.05 0.92 0.63 5.32 na na na na 21.8
Mean 4.83 295 464 13.7 12.2 28.6 28.1 0.396 3.70 3.35
Std Dev 1.69 100.7 129 3.72 3.02 135 151 0.227 2.29 1.91
Mean + 2 Stdev 8.21 497 721 21.2 18.3 55.6 58.3 0.849 8.27 7.17
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Table 2

Soil Data Summary

Castex Development, LLC vs Anadarko Petroleum Corp et al; 31st JDC; Docket C-502-20;
Mermentau West; Jefferson Davis Parish

Prepared for Mudd, Bruchhaus, & Keating, LLC

Metals (mg/kg) ‘3,' E: = = Hydrocarbons s
] £ g £ 2 g
£ (] o g 2 - b4
5 5 £ 2 2 E 5 E g
s 8 S S s 3 5 2 e —
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g E £ £ E g 2 _ © o g 8 = 3 _ o o @ s
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Boring ID Depth Date < o = 3 5 3 3 7] N s 3 i i ] ] P ] ] E ] I = = T =
Calculated Background 8.21 497 721 - 21.2 18.3 - 55.6 58.3 - - 0.849 8.27 - 717 - - - - 65 180 - -
HA-1 (CD-5) 0-2' 29-Jun-21 5.95 402 559 <0.460 13.2 18.0 <3.68 31.5 11.5 <0.107 22.8 0.30 2.03 na na 2.05 1.02 0.31 1.66 na na na na 15.7
HA-1 (CD-5) 2-4' 29-Jun-21 4.97 517 759 <0.494 12.4 13.7 <3.95 21.7 17.3 <0.105 34.7 0.34 6.04 na na 3.08 0.50 0.57 2.25 na na na na 18.5
HA-1 (CD-5) 4-6' 29-Jun-21 5.92 356 506 <0.458 14.3 13.5 <3.66 20.9 28.5 <0.0995 4.1 0.32 7.90 na na 2.91 0.60 0.32 1.97 na na na na 20.5
HA-2 (CD-4) 0-2' 29-Jun-21 6.90 4,640 39,100 <0.472 45.5 69.7 <3.78 218 33.2 <0.105 33.5 2.46 25.5 na na 19.5 1.31 0.52 18.7 na 22.7 29.0 na 18.8
HA-2 (CD-4) 2-4' 29-Jun-21 5.64 4,180 30,800 <0.479 37.6 52.4 <3.83 162 30.1 <0.108 35.2 3.64 39.7 na na 31.2 1.19 0.52 28.9 na 1,300 <100 na 19.9
HA-2 (CD-4) 4-6' 29-Jun-21 4.67 1,510 2,920 <0.492 13.4 15.5 <3.94 105 19.3 <0.101 40.2 4.42 33.2 na na 36.5 1.31 0.64 36.0 na 123 <15.0 na 18.1
HA-3 0-2' 29-Jun-21 5.48 313 478 <0.461 1.1 10.2 <3.69 140 28.8 <0.104 39.8 0.91 225 na na 8.94 0.740 0.45 6.89 na na na na 20.4
HA-3 2-4' 29-Jun-21 7.31 365 621 <0.474 12.3 12.6 <3.79 163 41.5 <0.0983 36.5 5.24 29.8 na na 67.4 0.620 <0.05 38.4 na na na na 20.3
HA-3 4-6' 29-Jun-21 5.36 495 860 <0.456 11.6 12.2 <3.65 147 27.0 <0.0977 4.5 2.07 46.3 na na 19.7 0.930 0.44 16.3 na na na na 18.6
HA-4 0-2' 29-Jun-21 5.84 3,640 19,100 <0.472 29.1 22.6 <3.87 187 65.8 <0.102 34.8 2.36 12.2 na na 12.0 3.14 0.94 171 na na na na 24.2
HA-4 2-4' 29-Jun-21 5.43 1,330 2,330 <0.469 18.9 15.5 <3.76 101 36.9 <0.104 38.9 2.01 22.6 na na 15.1 1.31 0.69 15.0 na na na na 21.9
HA-4 4-6' 29-Jun-21 5.21 1,530 2,480 <0.476 18.5 14.6 <3.81 132 36.8 <0.0981 40.2 3.65 32.8 na na 24.0 1.83 0.90 28.1 na na na na 22.7
HA-5 (CD-3) 0-2' 29-Jun-21 7.46 3,320 4,850 <0.491 96.7 33.7 <3.93 511 173 0.186 43.4 1.28 4.30 na na 4.72 3.16 1.10 6.89 na na na na 29.7
HA-5 (CD-3) 2-4' 29-Jun-21 6.55 4,230 30,700 0.734 73.3 55.2 <3.96 354 187 0.233 33.1 1.14 3.40 na na 4.75 2.55 1.32 6.60 na 768 545 0.920 271
HA-5 (CD-3) 4-6' 29-Jun-21 5.26 3,640 11,700 0.518 31.6 41.6 <3.90 112 99.9 0.189 38.1 5.40 13.0 na na 12.9 14.2 0.65 35.2 na 2,310 258 3.27 37.0
HA-6 0-2' 30-Jun-21 6.99 3,460 13,700 0.586 102 38.8 <3.73 555 190 0.117 231 1.07 1.10 na na 1.74 5.39 1.83 3.31 na na na na 16.1
HA-6 2-4' 30-Jun-21 412 552 1,050 <0.469 10.9 12.6 <3.75 27.9 15.9 <0.0973 35.8 1.18 6.91 na na 6.82 1.48 1.10 7.74 na na na na 171
HA-6 4-6' 30-Jun-21 3.15 527 699 <0.485 9.90 12.5 <3.88 31.8 17.6 <0.103 33.1 0.700 9.05 na na 5.25 1.07 0.62 4.83 na na na na 13.9
HA-7 0-2' 30-Jun-21 5.12 3,080 12,600 <0.498 311 33.5 <3.99 113 92.6 0.109 32.3 0.710 1.06 na na 2.05 3.37 1.33 3.14 na na na na 17.4
HA-7 2-4' 30-Jun-21 4.22 454 823 <0.499 9.93 13.7 <3.99 23.9 15.0 <0.105 35.5 0.90 8.16 na na 5.93 1.23 0.85 6.04 na na na na 15.6
HA-7 4-6' 30-Jun-21 3.96 548 812 <0.489 9.62 11.8 <3.91 25.2 171 <0.102 31.4 0.86 8.28 na na 5.68 1.19 0.82 5.69 na na na na 16.7
HA-8 0-2' 30-Jun-21 5.33 4,620 22,200 0.625 63.4 50.3 <3.94 178 188 0.289 274 0.510 0.640 na na 1.12 293 0.85 1.53 na na na na 16.6
HA-8 2-4' 30-Jun-21 3.89 493 988 <0.470 9.88 10.5 <3.76 32.0 14.9 <0.104 29.2 0.570 4.55 na na 3.37 1.19 0.70 3.27 na na na na 17.8
HA-8 4-6' 30-Jun-21 3.36 355 451 <0.486 8.25 9.05 <3.88 23.9 15.9 <0.103 271 1.06 8.95 na na 6.19 1.36 0.89 6.57 na na na na 15.5
HA-9 (CD-2) 0-2' 30-Jun-21 4.95 2,630 4,240 <0.490 18.8 23.0 <3.92 129 92.3 <0.109 20.5 3.01 17.3 na na 18.8 2.58 0.94 25.0 na na na na 15.9
HA-9 (CD-2) 2-4' 30-Jun-21 4.27 2,420 4,280 <0.472 12.8 18.3 <3.77 93.0 15.7 <0.102 33.9 3.31 28.9 na na 21.8 1.60 0.79 23.8 na na na na 16.4
HA-9 (CD-2) 4-6' 30-Jun-21 2.57 183 342 <0.475 6.97 14.6 <3.80 39.1 13.3 <0.0974 31.7 3.80 44.0 na na 25.5 1.72 0.94 29.4 na na na na 15.7
HA-10 0-2' 2-Aug-24 3.67 1,050 1,760 <0.492 13.9 11.2 na 314 19.6 <0.0979 37.4 0.51 7.26 na 75.4 7.47 0.51 0.39 5.01 na <20.0 <20.0 na 17.4
HA-10 2-4' 2-Aug-24 3.52 248 421 <0.488 12.7 10.5 na 21.8 20.9 <0.107 25.8 1.36 23.9 na 256 15.2 0.75 0.89 13.7 na <20.0 <20.0 na 15.7
HA-10 4-6' 2-Aug-24 2.94 268 351 <0.488 12.5 10.7 na 21.9 20.5 <0.0952 30.1 1.08 23.4 na 251 12.0 0.69 0.64 9.77 na <19.9 <19.9 na 14.1
CD-1 0-2' 23-Feb-22 4.54 5,590 13,000 <0.463 9.53 15.6 na 38.1 12.8 <0.0962 14.5 0.330 0.52 na 31.9 0.81 1.50 0.60 0.83 na na na na 9.50
CD-1 4-6' 23-Feb-22 3.77 172 1,050 <0.492 10.6 9.27 na 14.5 12.7 <0.107 27.2 0.580 4.49 na 117 4.57 0.660 0.46 3.43 na na na na 13.7
CD-1 10-12' 23-Feb-22 7.74 325 1,460 <0.472 15.5 13.1 na 28.2 43.7 <0.102 36.6 0.370 2.50 na 34.6 2.02 0.940 0.630 1.79 na na na na 19.1
CD-1 22-24' 23-Feb-22 na na na na na na na na na na na 0.380 na 2.81 34.0 na na na na na na na na 24.0
CD-1 36-38' 23-Feb-22 na na na na na na na na na na na 0.340 na 3.16 18.7 na na na na na na na na 22.2
CD-1 46-48' 23-Feb-22 na na na na na na na na na na na 0.590 na na 39.1 na na na na na na na na 26.1
CD-1 56-58' 24-Feb-22 na na na na na na na na na na na 0.620 na 4.06 60.0 na na na na na na na na 22.3
CD-2 14-16' 3-Mar-22 na na na na na na na na na na na 16.3 na na 7,120 na na na na na na na na 21.9
CD-2 28-30' 3-Mar-22 na na na na na na na na na na na 20.5 na na 3,680 na na na na na na na na 22.5
CD-2 38-40' 3-Mar-22 na na na na na na na na na na na 271 na na 3,860 na na na na na na na na 21.7
CD-2 46-48' 3-Mar-22 na na na na na na na na na na na 12.0 na na 1,550 na na na na na na na na 20.1
CD-2 52-54' 4-Mar-22 na na na na na na na na na na na 5.72 na na 1,560 na na na na na na na na 29.7
CD-2 60-62' 4-Mar-22 na na na na na na na na na na na 4.44 na na 694 na na na na na na na na 26.1
CD-3 18-20' 8-Mar-22 na na na na na na na na na na na 4.92 na na 2,440 na na na na na na na na 22.3
CD-3 28-30' 8-Mar-22 na na na na na na na na na na na 28.7 na na 4,170 na na na na na na na na 20.6
CD-3 44-46' 8-Mar-22 na na na na na na na na na na na 249 na na 7,470 na na na na na na na na 30.0
CD-3 52-54' 8-Mar-22 na na na na na na na na na na na 241 na na 4,850 na na na na na na na na 25.9
CD-3 60-62' 8-Mar-22 na na na na na na na na na na na 4.31 na na 620 na na na na na na na na 23.2
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Calculated Background 8.21 497 721 - 21.2 18.3 - 55.6 58.3 - - 0.849 8.27 - 717 - - - - 65 180 - -
CD-3 64-66' 8-Mar-22 na na na na na na na na na na na 2.35 na na 365 na na na na na na na na 23.2
CD-4 8-10' 9-Mar-22 3.60 329 424 <0.478 8.15 5.47 na 28.8 18.0 <0.106 18.4 23.9 28.4 1,210 4,320 25.4 44.7 24.0 149 na na na na 17.9
CD-4 22-24' 9-Mar-22 na na na na na na na na na na na 1.54 na na 704 na na na na na na na na 22.7
CD-4 32-34' 9-Mar-22 na na na na na na na na na na na 1.60 na na 76.6 na na na na na na na na 219
CD-4 46-48' 10-Mar-22 na na na na na na na na na na na 3.79 na na 812 na na na na na na na na 24.0
CD-4 56-58' 10-Mar-22 na na na na na na na na na na na 6.35 na na 1,880 na na na na na na na na 30.7
CD-4 66-68' 10-Mar-22 na na na na na na na na na na na 0.810 na na 771 na na na na na na na na 27.7
CD-5 26-28' 14-Mar-22 na na na na na na na na na na na 0.820 na na 155 na na na na na na na na 28.7
CD-5 38-40' 14-Mar-22 na na na na na na na na na na na 1.08 na na 186 na na na na na na na na 20.9
CD-5 52-54' 14-Mar-22 na na na na na na na na na na na 0.830 na na 145 na na na na na na na na 19.9
CD-5 56-58' 14-Mar-22 na na na na na na na na na na na 9.34 na na 2,500 na na na na na na na na 17.3
CD-5 60-62' 14-Mar-22 na na na na na na na na na na na 18.3 na na 5,340 na na na na na na na na 24.5
CD-5 68-70' 14-Mar-22 na na na na na na na na na na na 17.9 na na 5,290 na na na na na na na na 25.6
CD-5 70-72' 14-Mar-22 na na na na na na na na na na na 8.26 na na 2,190 na na na na na na na na 28.9
CD-5 72-74' 26-Apr-22 na na na na na na na na na na na 3.16 na na 782 na na na na na na na na 25.2
CD-5 88-90' 26-Apr-22 na na na na na na na na na na na 0.680 na 5.10 20.7 na na na na na nn na na 25.8
CD-5 94-96' 26-Apr-22 na na na na nn na na na na na na 0.610 na na 15.5 na na na na na n na na 25.5
CD-6 0-4' 13-Apr-22 4.86 263 418 <0.500 12.8 11.7 na 243 19.6 <0.107 371 0.300 5.20 na 7.75 4.29 0.37 0.28 2.45 na na na na 19.0
CD-6 6-8' 13-Apr-22 4.41 262 417 <0.483 16.6 12.0 na 50.4 46.6 <0.109 40.7 0.370 5.95 na 18.9 4.94 0.47 0.33 3.12 na na na na 17.4
CD-6 10-12' 13-Apr-22 9.02 229 389 <0.497 19.2 14.3 na 55.8 58.6 <0.0928 55.7 0.320 5.63 na 311 3.93 0.47 0.51 2.74 na na na na 21.7
CD-6 28-30' 13-Apr-22 na na na na na na na na na na na 0.730 na 26.2 na na na na na na na na na 231
CD-6 52-54' 13-Apr-22 na na na na na na na na na na na 0.620 na 10.1 na na na na na na na na na 20.6
CD-6 76-78' 13-Apr-22 na na na na na na na na na na na 0.510 na na na na na na na na na na na 17.4
CD-7 2-4' 19-Apr-22 3.02 403 417 <0.499 10.8 11.8 na 25.5 19.5 <0.106 34.4 0.980 12.0 na 193 9.55 0.68 0.50 7.32 na na na na 14.7
CD-7 4-6' 19-Apr-22 3.21 296 388 <0.500 11.2 12.6 na 24.7 23.4 <0.0979 35.7 1.06 11.5 na 252 11.0 0.71 0.57 8.79 na na na na 14.6
CD-7 8-10' 19-Apr-22 5.51 226 296 <0.500 14.2 15.5 na 30.5 40.2 <0.0961 42.8 0.720 10.6 89.9 156 7.72 0.53 0.57 5.72 na na na na 19.9
CD-7 26-28' 19-Apr-22 na na na na na na na na na na na 0.250 na 7.20 21.8 na na na na na na na na 234
CD-7 36-38' 19-Apr-22 na na na na na na na na na na na 0.350 na 9.28 21.4 na na na na na na na na 22.7
CD-7 58-60" 19-Apr-22 na na na na na na na na na na na 0.630 na na 28.5 na na na na na na na na 26.5
CD-8 2-4' 21-Apr-22 4.30 266 351 <0.498 14.0 14.9 na 23.4 19.2 <0.0992 46.5 0.280 0.49 na 24.4 0.740 1.55 0.55 0.76 na na na na 22.6
CD-8 4-6' 21-Apr-22 4.98 527 544 <0.499 9.94 12.5 na 25.5 23.9 <0.105 44.0 0.430 0.71 na 63.6 1.03 2.10 0.65 1.21 na na na na 15.5
CD-8 8-10' 21-Apr-22 5.79 349 435 <0.499 10.3 7.64 na 24.4 37.3 <0.104 30.9 0.270 0.90 na 18.2 1.08 1.25 0.52 1.01 na na na na 16.2
CD-8 18-20' 21-Apr-22 na na na na na na na na na na na 0.230 na 3.81 9.03 na na na na na na na na 25.2
CD-8 48-50' 21-Apr-22 na na na na na na na na na na na 0.530 na 12.6 16.5 na na na na na na na na 25.3
CD-8 62-64' 21-Apr-22 na na na na na na na na na na na 0.570 na na 40.0 na na na na na na na na 25.0
CD-9 2-4' 27-Apr-22 3.63 257 590 <0.477 10.5 10.2 na 21.4 16.5 <0.0992 30.3 0.330 3.4 na 7.99 3.00 0.73 0.43 2.29 na na na na 17.2
CD-9 6-8' 27-Apr-22 3.19 187 481 <0.500 10.0 8.09 na 20.8 16.8 <0.100 24.0 0.160 2.99 na 14.8 2.32 0.26 0.20 1.1 na na na na 91.7
CD-9 10-12' 27-Apr-22 6.86 260 389 <0.498 11.9 8.55 na 28.3 33.5 <0.0988 29.5 0.290 1.94 na 34.6 2.32 0.55 0.40 1.60 na na na na 14.9
CD-9 22-24' 27-Apr-22 na na na na na na na na na na na 0.260 na 3.23 14.3 na na na na na na na na 26.4
CD-9 56-58' 28-Apr-22 na na na na na na na na na na na 0.610 na 9.41 38.7 na na na na na na na na 30.8
CD-9 58-60" 28-Apr-22 na na na na na na na na na na na 0.490 na na 22.2 na na na na na na na na 23.3
CD-10 2-4' 4-May-22 3.77 240 305 <0.500 12.2 16.3 na 13.5 15.8 <0.101 26.2 0.330 1.88 na 10.8 297 0.67 0.39 217 na na na na 12.6
CD-10 6-8' 4-May-22 2.15 184 351 <0.495 10.5 8.05 na 18.4 20.5 <0.0986 28.1 0.390 2.96 na 28.8 3.16 0.70 0.42 2.37 na na na na 16.6
CD-10 8-10' 4-May-22 4.84 265 425 <0.501 17.0 10.1 na 31.1 41.4 <0.0956 44.8 0.210 2.90 na 34.3 2.47 0.30 0.20 1.23 na na na na 213
CD-10 28-30' 4-May-22 na na na na na na na na na na na 0.320 na 3.51 13.1 na na na na na na na na 22.2
CD-10 52-54' 4-May-22 na na na na na na na na na na na 0.630 na 4.23 17.2 na na na na na na na na 24.4
CD-10 60-62' 4-May-22 na na na na na na na na na na na 0.410 na na 17.4 na na na na na na na na 21.0
CD-11 2-4' 2-May-22 2.54 185 265 <0.500 14.6 13.0 na 17.7 16.9 <0.101 34.7 0.850 2.78 na 125 6.07 0.90 0.63 5.30 na na na na 15.8
CD-11 4-6' 2-May-22 3.19 260 467 <0.497 13.5 12.4 na 23.7 19.9 <0.101 35.9 0.960 7.00 na 208 7.92 0.74 0.54 6.35 na na na na 13.4
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Calculated Background 8.21 497 721 - 21.2 18.3 - 55.6 58.3 - - 0.849 8.27 - 717 - - - - 65 180 - -
CD-11 10-12' 2-May-22 6.51 304 694 <0.502 24.5 15.5 na 61.9 61.1 <0.0997 46.1 0.840 5.91 na 181 6.05 0.92 0.63 5.32 na na na na 21.8
CD-11 28-30' 2-May-22 na na na na na na na na na na na 1.08 na 21.0 110 na na na na na na na na 21.7
CD-11 58-60' 3-May-22 na na na na na na na na na na na 0.740 na 9.72 47.5 na na na na na na na na 34.9
CD-11 64-66' 3-May-22 na na na na na na na na na na na 0.780 na na 53.9 na na na na na na na na 25.1
CD-14 2-4' 10-Jun-22 5.46 457 3,400 <0.466 17.2 14.7 na 34.0 22.8 <0.108 44.6 5.20 14.8 na 1260 17.4 5.18 3.68 36.7 na na na na 21.0
CD-14 4-6' 10-Jun-22 4.22 595 751 <0.500 16.0 11.5 na 30.8 35.6 <0.108 48.6 3.97 5.50 na 963 5.49 9.63 8.13 16.4 na na na na 16.9
CD-14 6-8' 10-Jun-22 3.76 294 715 <0.497 14.5 10.5 na 314 37.0 <0.107 48.8 2.39 2.63 na 440 2.51 8.58 5.75 6.71 na na na na 17.4
CD-14 8-10' 10-Jun-22 4.49 649 11,500 <0.500 22.8 15.4 na 54.3 59.2 <0.107 60.9 1.97 3.32 na 558 3.91 5.69 3.36 8.32 na na na na 23.0
CD-14 26-28' 10-Jun-22 na na na na na na na na na na na 2.69 na 181 694 na na na na na na na na 219
CD-14 64-66' 10-Jun-22 na na na na na na na na na na na 7.85 na na 1100 na na na na na na na na 25.3
CD-16 10-12' 10-Jun-24 7.06 722 4,450 <0.481 221 12.9 na 52.6 53.6 <0.107 36.2 0.77 6.1 na 114 3.43 1.61 1.04 3.95 na na na na 20.0
CD-16 14-16' 10-Jun-24 na na na na na na na na na na na 0.44 na 5.50 36.9 na na na na na na na na 20.5
CD-16 54-56' 10-Jun-24 na na na na na na na na na na na 0.97 na 8.13 64.3 na na na na na na na na 26.6
CD-17 8-10' 14-Jun-24 3.25 397 942 <0.496 15.5 10.8 na 31.3 32.6 <0.107 33.4 1.57 18.8 na 289 12.8 0.680 0.800 11.00 na na na na 16.2
CD-17 14-16' 10-Jun-24 na na na na na na na na na na na 1.53 na 69.7 255 na na na na na na na na 19.8
CD-17 60-62' 17-Jun-24 na na na na na na na na na na na 1.02 na 55.7 130 na na na na na na na na 25.0
CD-18 0-4' 23-Jul-24 5.09 479 868 <0.494 14.1 11.2 na 43.4 39.9 <0.103 33.0 0.53 16.5 na 75.3 6.45 0.510 0.420 4.40 na na na na 16.1
CD-18 6-8' 23-Jul-24 3.91 845 1,580 <0.488 13.1 10.7 na 74.7 29.2 <0.107 28.6 0.44 3.37 na 16.5 1.87 2.05 0.740 2.21 na na na na 18.0
CD-18 10-12' 23-Jul-24 9.85 475 809 <0.495 17.8 15.6 na 57.1 55.4 <0.0988 39.5 1.21 13.4 na 233 7.34 1.67 1.29 8.96 na na na na 18.7
CD-18 14-16' 23-Jul-24 na na na na na na na na na na na 0.50 na 329 79.3 na na na na na na na na 22.7
CD-18 26-28' 23-Jul-24 na na na na na na na na na na na 0.66 na na 49.0 na na na na na na na na 211
CD-18 56-58' 23-Jul-24 na na na na na na na na na na na 0.52 na 16.1 27.7 na na na na na na na na 21.7
CD-19 0-4' 29-Jul-24 4.74 212 243 <0.458 11.6 14.7 na 13.1 63.8 <0.0993 32.2 0.49 3.43 na 42.2 5.46 0.68 0.44 4.09 na na na na 19.5
CD-19 6-8' 29-Jul-24 3.77 298 377 <0.493 14.4 14.2 na 29.2 33.7 <0.101 39.2 0.33 14.5 na 59.7 4.29 0.43 0.55 2.99 na na na na 16.9
CD-19 8-10' 29-Jul-24 <1.97 203 192 <0.493 11.7 7.46 na 26.5 29.9 <0.102 30.6 0.52 11.2 na 4.5 5.94 0.67 0.56 4.64 na na na na 16.8
CD-19 22-24' 29-Jul-24 na na na na na na na na na na na 1.13 na na 186 na na na na na na na na 20.1
CD-19 30-32' 29-Jul-24 na na na na na na na na na na na 0.84 na 49.2 115 na na na na na na na na 23.7
CD-19 46-48' 29-Jul-24 na na na na na na na na na na na 0.49 na 25.5 28.9 na na na na na na na na 30.2
CD-19 66-68' 29-Jul-24 na na na na na na na na na na na 0.66 na na 30.6 na na na na na na na na 274
CD-19 78-80' 30-Jul-24 na na na na na na na na na na na 0.47 na 6.63 15.2 na na na na na na na na 24.0
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Background Groundwater Data Summary
Castex Development, LLC vs Anadarko Petroleum Corp et al; 31st JDC; Docket C-502-20;
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