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ECOLOGICAL RISK ASSESSMENT AND EXPERT REPORT OF HELEN EXECUTIVE SUMMARY
R. CONNELLY, PH.D. AND JOHN H. RODGERS, JR., PH.D.

EXECUTIVE SUMMARY

An ecological risk assessment (ERA) was performed for the Jeanerette Lumber & Shingle Co., LLC
Property (JLS, Property, or site), located in the Bayou Pigeon Oil and Gas Field. This ERA has been
prepared in accordance with U.S. Environmental Protection Agency (USEPA) and Louisiana Department
of Environmental Quality (LDEQ) guidance (e.g. USEPA, 1997; LDEQ, 2003). The ERA evaluates
whether oilfield exploration and production (E&P) operations near Chevron U.S.A., Inc. (Chevron) Well
SN 70817 and Apache Corporation (Apache) Well SN 187214 have damaged the ecology (flora and
fauna) on the Property. The ERA demonstrates that there are no unacceptable risks to ecological
receptors on the Property from Chevron operations or from Apache operations and that additional
remedial action based on ecological risk is not warranted. This conclusion is supported by the following
information and evidence:

m  Site inspections and evaluations performed in 2020 and 2021 by Angle/Purdom (2021),
Connelly/Rodgers (2020 and 2021), Levert (2021), Holloway/Ritchie (2021), ICON (2020), and
Omega EnviroSolutions (2020);

m  Data from investigations in 2020 and 2021 of soil and sediment samples (chemical concentrations),
vegetation, and wildlife (Angle/Purdom, 2021; Connelly/Rodgers, 2021; Holloway/Ritchie, 2021;
ICON, 2020; Rogers, 2020);

m A Screening-Level Ecological Risk Assessment (SLERA); and
m A site-specific Baseline Ecological Risk Assessment (BERA).

The Property is vegetated with freshwater forested cypress-tupelo swamp wetlands and emergent
wetlands. Chevron and Apache have each used a portion of the Property in Area 2 for oil and gas
production. The vegetation on the Property in the vicinity of former Chevron and Apache operations do
not exhibit symptoms of exposure or adverse effects due to oil and gas E&P.

Wildlife and vegetation habitat on the Property is functioning as would be expected for freshwater
forested cypress-tupelo swamp wetland and emergent wetland habitats in the area. The forested areas
are habitat for Louisiana wildlife such as raccoons, alligators, crawfish, frogs, snakes, foxes, bobcats,
coyote, and numerous species of birds. There is no evidence of adverse effects on wildlife from E&P
activities. The Property supports a functioning freshwater forested cypress-tupelo swamp wetlands food
web, and the Property is providing appropriate and expected ecological functions and services for human
and animal populations. The freshwater forested cypress-tupelo swamp wetlands are providing
ecosystem services such as water storage, wildlife habitat, and storm protection.

Based on the results of the SLERA, arsenic, barium, and zinc were retained as Constituents of Potential
Ecological Concern (COPECs) for a more in-depth assessment in a site-specific BERA. The BERA has
been completed using site-specific data and receptor factors for the ecological populations observed and
expected on site. The BERA quantitatively confirms that former E&P activities by Chevron and Apache on
this Property do not pose an unacceptable risk to wildlife.
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ECOLOGICAL RISK ASSESSMENT AND EXPERT REPORT OF HELEN INTRODUCTION
R. CONNELLY, PH.D. AND JOHN H. RODGERS, JR., PH.D.

1. INTRODUCTION

Environmental Resources Management (ERM) has prepared this expert report pertaining to the
Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al. matter, in which ERM was
retained by Chevron U.S.A. Inc. (Chevron) and Apache Corporation (Apache).

The Jeanerette Lumber & Shingle Co., LLC Property (JLS, Property, or site) is located in the Bayou
Pigeon Oil and Gas Field. The Property consists of multiple tracts within the Bayou Pigeon Oil and Gas
Field in Iberia Parish, Louisiana (Figure 1). The Property encompasses approximately 3,825 acres in
Sections 1, 2, 9, 10, 11, 12, 13, 14, 15, 22, 23, 26 and 27 of Township 12 South, Range 10 East. Much of
the area on and adjacent to the Property is identified by the U.S. Fish and Wildlife Service (USFWS) as
freshwater forested/shrub wetland, with freshwater ponds, canals, and small areas of freshwater
emergent wetlands (Figure 2). The Property can support game animals such as squirrels, raccoons, and
ducks, and portions of the Property have been used for oil and gas development.

This ERA has been performed to evaluate the claim that oilfield E&P operations by Chevron and by
Apache have damaged the ecology (flora and fauna) on the Property and whether remediation is required
to protect the ecology. The former operations areas for Chevron and Apache are located in the southern
portion of the Property; these areas and surrounding vicinity area referred to as Area 2 in the ERA. An
ERA evaluates the ecological effects of chemical, physical or biological actions on an ecosystem by
quantifying adverse effects on individuals, populations, communities, or ecosystems. This ERA has been
performed in accordance with USEPA and LDEQ guidance (e.g. USEPA, 1997; LDEQ, 2003).

ERA, per USEPA guidance, begins with a screening level assessment and progresses to a more site-
specific ecological risk assessment to estimate if unacceptable risk to ecological receptors is present due
to exposure to site COPECs in soils.

The conclusions in this ERA are supported by the following information and data:

1. Site inspections and evaluations performed in 2020 and 2021 by Angle/Purdom (2020),
Connelly/Rodgers (2020 and 2021), Levert (2021), Holloway/Ritchie (2020 and 2021), ICON (2020),
and Omega EnviroSolutions (2020);

2. Data from 2020 and 2021 investigations of soils, wildlife, and vegetation (ERM, HET, ICON, Holloway
Environmental, Omega EnviroSolutions);

3. The results of a SLERA of the Property in Area 2, which compares soil and sediment COPEC
concentrations with ecological screening values (ESVs); and

4. The results of a site-specific BERA for the Property for COPECs that exceeded screening values in
the SLERA.

The purpose of this ERA, which includes a SLERA and a more site-specific BERA, is to determine if 1)
additional investigation and studies are needed, 2) remediation is needed, or 3) no further action
is required.

11 Statement of Qualifications

Dr. Helen Connelly

Dr. Helen Connelly is a toxicologist and ecological and human health risk assessor. Dr. Connelly has a
Bachelor of Science degree in geology from Louisiana State University and a Ph.D. from Louisiana State
University School of Veterinary Medicine, Department of Physiology, Pharmacology and Toxicology. Dr.
Connelly is an adjunct professor at Louisiana State University in the Department of Environmental
Science. Dr. Connelly has taught graduate and undergraduate classes in environmental science,
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ECOLOGICAL RISK ASSESSMENT AND EXPERT REPORT OF HELEN INTRODUCTION
R. CONNELLY, PH.D. AND JOHN H. RODGERS, JR., PH.D.

environmental sampling, conservation biology, ecology, biology, and ERA at Louisiana State University
and Baton Rouge Community College. She has been a mentor for many students receiving their graduate
degrees in natural sciences over the years. For almost 20 years, she has been involved with research
and investigation of the effects of oil and gas production and exploration on aquatic and terrestrial life in
Louisiana wetlands, lakes, bayous, estuaries, and other water bodies.

Dr. Connelly is a member of the Society of Environmental Toxicology and Chemistry (SETAC) and the
Baton Rouge Geological Society. Dr. Connelly began working for the LDEQ in 1991 in the Inactive and
Abandoned Sites division, and it was at LDEQ that she became interested in ERA. After obtaining her
Ph.D. in 1997, she worked as an environmental consultant first for Michael Pisani and Associates, and
then ERM, while also teaching concurrently. Dr. Connelly’s research investigations have been a part of
her consulting work and have been focused on ERA of the effects of organic and inorganic compounds,
including metals and hydrocarbons associated with oil and gas production and exploration, on vegetation
and wildlife. A copy of Dr. Connelly’s Curriculum Vitae is appended to this report (Appendix A).

Dr. John Rodgers

Dr. John Rodgers is currently an Emeritus Professor in the Department of Forestry and Environmental
Conservation and former Director of the Ecotoxicology Program at Clemson University. Immediately prior
to coming to Clemson University in January 1998, he was Professor of Biology and Adjunct Professor in
the School of Pharmacy at the University of Mississippi, located in Oxford, Mississippi. He conducted
research, taught, and directed programs at the University of Mississippi for nine years. He was Director of
the Biological Field Station at the University of Mississippi and Director of the Center for Water and
Wetland Resources.

Dr. Rodgers received a Bachelor of Science degree in Botany/Biology from Clemson University in South
Carolina in 1972. He earned a Master of Science degree in Plant Ecology/Aquatic Biology from Clemson
University in 1974. In 1977, he obtained a Ph.D. degree in Aquatic Ecology/Ecotoxicology from Virginia
Polytechnic Institute and State University in Blacksburg, Virginia, and he held a post-doctoral research
position at Virginia Polytechnic Institute and State University in 1977.

Dr. Rodgers has conducted research and taught graduate and undergraduate classes in biology, ecology,
ecotoxicology, risk assessment, sediment toxicology, wetlands and aquatic toxicology at Clemson
University, the University of Mississippi, the University of North Texas, and East Tennessee State
University. For more than 40 years, he has been involved with research on a variety of water bodies
including rivers, streams, reservoirs, lakes, marsh areas (wetlands) and associated lands in various parts
of the United States, both east and west of the Mississippi River. Essentially, his research has been
focused on the health and well-being of the ecosystems within water bodies and the surrounding areas.
Among other places, he has studied the impact of both man and nature on plant and animal life in Texas,
South Carolina, Mississippi, Alabama, and Louisiana wetlands, rivers, streams, and reservoirs. For
example, he has investigated the effects of point sources (e.g. effluents, spills, production and refining
activities) as well as non-point sources (e.g. cropland runoff) on wetlands, streams and rivers in
Mississippi and Louisiana. He has conducted research on materials released to aquatic systems from a
variety of processes and facilities. For more than four decades, he has studied the responses of wetlands
and other aquatic systems to discharges. He has also designed and constructed wetlands for mitigation
of contaminants, wildlife habitat and rehabilitation. These studies have resulted in more than 100 peer
reviewed scientific publications and books. He incorporates this information in his undergraduate and
graduate classes as well as short courses that are presented for postgraduates.

Dr. Rodgers has extensive experience with organics and inorganics as well as mixtures such as crude oll,
brine and produced waters. He has also been involved with development of national water quality criteria
and sediment guidelines as a consultant to the USEPA. He was an author of the USEPA protocol on
Ecological Risk Assessment for field studies. Dr. Rodgers continues to be involved in reviews of
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ecological risk assessments for the USEPA under contract. He taught courses for the U.S. Army Corps of
Engineers, Waterways Experiment Station in Vicksburg, Mississippi, on wetland construction and
remediation. He has also taught short courses at international meetings of the Society of Environmental
Toxicology and Chemistry on Constructed Wetlands for remediation and rehabilitation. Dr. Rodgers
currently serves on the Science Advisory Panel for the Aquatic Ecosystem Restoration Foundation.

Dr. John Rodgers has served on the Board of Directors of the Society of Environmental Toxicology and
Chemistry (SETAC), as the elected President of that scientific organization and as a Board representative
from North America to the SETAC World Council. He was also President of the Aquatic Plant
Management Society. He has also served in a variety of advisory capacities for government agencies.
For example, he was on the review panel for the U.S. Environmental Protection Agency’s (USEPA)
Ecorisk Program as well as the Environmental Biology Panel that makes technical and scientific
recommendations regarding prioritizing environmental research. He recently served as an invited scientist
to a joint SETAC/USEPA workshop on Ecological Risk Assessment focused on Problem Formulation. He
was also retained by the USEPA to provide scientific advice and oversight in problem formulation and
ecological risk assessment. He has also served on the Expert Advisory Panel for the Canadian Network
of Toxicology Centres funded by Environment Canada and Health Canada and chaired that Panel for
three years. He advised the USEPA regarding water quality criteria and water quality based toxics
control. He served on the Society of Environmental Toxicology and Chemistry/USEPA Expert Advisory
Panel on Whole Effluent Toxicity Testing and recently served as a member of the Science Advisory Panel
(and was elected to chair that panel) for the California Environmental Protection Agency and USEPA on
water borne materials. He recently won an award for research on risk mitigation in wetlands from the U.S.
Department of Energy and a Water Resources award for a constructed wetland in Oconee County, SC.
He also was recently retained to evaluate risk assessments for the state of California. A copy of Dr.
Rodgers’ Curriculum Vitae is appended to this report (Appendix A).

1.2 Purpose of Report and Sources of Information

This report documents our opinions regarding the ecological conditions of the Jeanerette Lumber &
Shingle Co., LLC Property in the vicinity of Area 2 and provides: 1) a review of site background
information and data; 2) an ERA; 3) recommendations for a scientifically reliable course of action for the
Property; and 4) a response to plaintiffs’ expert reports.

Fundamental principles of toxicology have been used to evaluate the Property and prepare this report.
Basic principles of toxicology that govern the evaluation process include: 1) there must be an exposure to
elicit a sufficient dose, response, and subsequent risk; and 2) an implemented remedy should not cause
harm to a functioning ecosystem.

Information reviewed to prepare this report, other than the data in this report and the literature cited,
include expert reports by:

m  Mr. Dave Angle and Mr. Mike Purdom;
m  Dr. Luther Holloway and Mr. Patrick Ritchie; and
m  Ms. Angela Levert.

Additional information may be reviewed and added to this report, if additional information becomes
available.
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ECOLOGICAL RISK ASSESSMENT AND EXPERT REPORT OF HELEN LISTING OF OPINIONS
R. CONNELLY, PH.D. AND JOHN H. RODGERS, JR., PH.D.

2. LISTING OF OPINIONS

1. The data clearly show that the Jeanerette Lumber & Shingle Co., LLC Property provides habitat for
wildlife species and vegetation. The Property is mostly freshwater forested cypress-tupelo swamp
wetlands and emergent wetlands. During the site investigations, we observed numerous plants,
animals, and signs of wildlife, which indicate a fully-functioning forested swamp ecosystem. There is
clear evidence of a healthy ecosystem, and there is no evidence of adverse effects on wildlife or
vegetation populations from past E&P activities by Chevron or by Apache. The Jeanerette Lumber &
Shingle Co., LLC Property is providing habitat and services that would be disrupted or destroyed by
unnecessary and intrusive actions, including the remediation proposed by ICON (ICON 2020).

2. The reported concentrations, locations, and forms of constituents (COPECS) in the surface soils and
canal sediments of the Jeanerette Lumber & Shingle Co., LLC Property in the vicinity of Area 2 that
are of potential ecological concern are not at concentrations or in forms that currently or potentially
provide exposures presenting unacceptable risks to ecological receptors or their habitats. The area
on the Property that is designated as contingent for remediation by ERM, Inc. was included in this
assessment to consider the risk posed by proposed remedies.

3. Plaintiffs’ experts’ conclusions regarding potential ecological risks to wildlife and to cypress trees are
not substantiated and were not observed during site investigations.

4. Intrusive remedial actions or disturbances such as the plan proposed by the Plaintiffs’ experts would
cause unjustified harm to this ecosystem. The remediation proposals of the Plaintiffs’ experts would
not serve to remediate any adverse ecological impacts and would remove acres of flourishing
cypress-tupelo swamp.
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ECOLOGICAL RISK ASSESSMENT AND EXPERT REPORT OF HELEN SITE INSPECTIONS AND OBSERVATIONS
R. CONNELLY, PH.D. AND JOHN H. RODGERS, JR., PH.D.

3. SITE INSPECTIONS AND OBSERVATIONS

Dr. Helen Connelly and Dr. John Rodgers performed site investigations and collected wildlife and
vegetation data on November 19, 2020 (Connelly) and March 15, 2021 (Connelly/Rodgers). These data,
along with wildlife and vegetation data collected by Mr. Jody Shugart, Mr. Patrick Ritchie, and Dr. Luther
Holloway, were used to prepare the ERA. Wildlife and vegetation data from the following site
investigations were included in the ERA: Dr. Helen Connelly (ERM, November 19, 2020 and March 15,
2021), Dr. John Rodgers (Clemson, March 15, 2021), Mr. Jody Shugart (ERM, May 19, 2020; May 26,
2020; August 29-31, 2020; January 26, 2021; March 4, 2021; March 15, 2021), Mr. Patrick Ritchie (ERM,
November 19, 2020; December 9-11, 2020), and Dr. Luther Holloway (December 8-10, 2020).

The focus of the ERA is Area 2, which includes the canals and swamp in the vicinity of the former
Chevron and Apache operations. The footprint of Chevron and Apache former operations in Area 2 is less
than 2 acres in size and is much less than 0.1% of the 3,825-acre Jeanerette Lumber & Shingle Co., LLC
Property. A discussion of the data collected during site investigations is included in the following Sections
3.1 through 3.8.

Locations investigated during vegetation/wildlife surveys and cypress tree measurement studies are
shown on Figures 3, 3-A, 3-B, and 3-C. Vegetation photos of sampling and observation locations are
shown on Figures 4, 4-A, and 4-B. Cypress tree measurements are shown on Figure 5. The Property
supports vegetated freshwater forested cypress-tupelo swamp wetlands and emergent wetlands that are
providing ecological services to native wildlife species and humans. Photographs taken of habitat,
vegetation, and wildlife are included in Appendix B and field notes are in Appendix C. LDEQ’s Risk
Evaluation/Corrective Action Program (RECAP) Form 18 is included in Appendix D.

31 Vegetation Observations

Fifty total vegetative taxa were observed on the Property and recorded by ERM personnel. Key obligate
wetland species observed include lizard’s tail (Saururus cernuus), buttonbush (Cephalanthus
occidentalis), lanceleaf frogfruit (Phyla lanceolate), halberdleaf rosemallow (Hibiscus laevis), Eastern
swampprivet (Forestiera acuminata), butterweed (Packera glabella), Cuban bulrush (Oxycaryum
cubense), horsetail paspalum (Paspalum fluitans), and wand lythrum (Lythrum lineare). The dominant
tree species on site are bald cypress (Taxodium distichum) and water tupelo, (Nyssa aquatica). Cypress
and tupelo are characteristic of Louisiana cypress-tupelo swamps, along with the observed black willow
(Salix nigra), Chinese tallow (Triadica sebifera), red maple (Acer rubrum), planertree (Planera aquatica)
and water locust (Gleditsia aquatica). In addition to the terrestrial wetland species, floating aquatic
species such as common duckweed (Lemna minor), common water hyacinth (Eichhornia crassipes),
floating marshpennywort (Hydrocotyle ranunculoides), smooth beggartick (Bidens laevis), mosquitofern
(Azolla sp.), American spongeplant (Limnobium spongia), and water spangles (Salvinia minima) are also
present on site. A complete list of observed vegetation is provided in Table 1.

The Property is characterized as cypress-tupelo swamp, per the United States Fish and Wildlife Service
(USFWS) National Wetlands Inventory (NWI). The dominant NWI classification on the Property is
PFO1/2F, which denotes palustrine (P), forested (FO), broad- (1) and needle-leaved (2) deciduous, semi-
permanently flooded (F) wetlands (Cowardin et al., 1979; USFWS, Appendix E-1). PFO1/2F wetlands in
the region are cypress-tupelo natural communities (USFWS) containing bald cypress and tupelo gum,
among other key tree species such as blackgum (Nyssa sylvatica), willow (Salix sp.), green ash (Fraxinus
pennsylvanica), and water hickory (Carya aquatica) (Appendix E-2). Of these five trees that are
representative of cypress-tupelo swamps, three are present at the Property, including the dominant bald
cypress and tupelo gum (Inset Table 3-1). In addition to the semi-permanently flooded PFO1/2F
wetlands, the Property also includes smaller seasonally flooded (C) areas of forested wetlands (PFO1Cs),
as well as palustrine emergent wetland (PEM1Cs) adjacent to the canals. The (s) modifier is included in
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the NWI characterization to indicate that spoil material forms the primary substrate type in these areas
adjacent to the canal.

The natural community at the Property is also characterized as cypress-tupelo swamp by the Louisiana
Department of Wildlife and Fisheries (LDWF). LDWF characterizes cypress-tupelo communities as
forested, alluvial swamps growing on intermittently exposed soils along rivers and stream beds, as well as
backswamp depressions and swales (LDWF, 2010). According to the LDWF, cypress-tupelo swamps
commonly contain an overstory of bald cypress and tupelo gum, and a mid- and understory composed of
maple (Acer sp.), buttonbush (Cephalanthus sp.), ash (Fraxinus sp.), locust (Gleditsia sp.), sweetspire
(Itea sp.), planertree (Planer sp.) and willow (Salix sp.) (LDWF, 2010). Of these nine key genera
representative of Louisiana’s cypress-tupelo swamps, seven were observed at the Property, including the
two overstory dominants bald cypress and tupelo gum and five of the expected understory tree species
(Inset Table 3-1).

The vegetation documented during field investigations is a line of evidence that the Property is a
functioning cypress-tupelo swamp that supports the expected dominant cypress and tupelo trees, as well
as the expected swamp midstory and understory trees.

Table 3-1: Representative cypress-tupelo plant community associates observed at the Property as
defined by the National Wetlands Inventory (NWI) and the Louisiana Department of Wildlife and
Fisheries (LDWF).

Common Name Genus NwI2 LDWF® Property

Topstory

Tupelo Nyssa v v v

Cypress Taxodium v v v

Mid- and Understory

Maple Acer v v

Hybrid hickory Carya v

Buttonbush Cephalanthus v v

Ash Fraxinus v v

Locust Gleditsia v v

Sweetspire Itea v

Planertree Planera v v

Willow Salix v v v
Total 5 9 7

@ List of genera associated with palustrine forested (PFO1/2F) cypress-tupelo swamps in the Baton Rouge and Lake Charles region
provided by the National Wetlands Inventory (NWI) (Appendix E-2). The Property is located in the Baton Rouge region, as defined
by U.S. Fish and Wildlife.

® List of cypress-tupelo plant community associate genera established by the Louisiana Department of Fish and Wildlife (LDWF
2010).

A comparison to vegetation cataloged at Louisiana’s Coastal Protection and Restoration Authority
(CPRA) Coastwide Reference Monitoring System (CRMS) stations in the vicinity of the Property
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documents that the vegetation on the Property is as expected for the region. CPRA monitors 390 CRMS
stations throughout coastal Louisiana using standardized data collection techniques and fixed sampling
schedules (CPRA, 2021). There are 20 CRMS stations within a 25-mile radius of the Property that were
considered as potential references for the Property. Seventeen of these stations lie outside of the
Atchafalaya Basin, west of Route 90, and 9 are characterized as emergent marsh, which is not the habitat
at the property (Appendix E-3). The remaining three CRMS stations within 25 miles of the Property
(CRMS0324, CRMS5536, and CRMS0403) are located within the Atchafalaya Basin and host natural
communities dominated by cypress-tupelo swamp. These three stations provide an appropriate point of
comparison for evaluating the natural communities present at the Property. The list of vegetative taxa
present in the three CRMS stations is included in Appendix E-4.

The wetland classifications of plant species observed at the Property and recorded at the three CRMS
stations is shown in Inset Figure 3-1. The majority of plant species at the Property and at the CRMS
stations are hydrophytic species, which are plants that grow partly or totally submerged in water or in
waterlogged soil. A vegetation comparison shows that the percentage of observed hydrophytic species is
very similar at the Property (74%) and at the CRMS stations (75%). There are also similar percentages
(48% Property; 47% CRMS) of obligate species (plants that are always found in wetlands). Additionally,
as shown in Inset Figure 3-1, vegetative species that are found “equally commonly in wetland and upland”
settings (facultative) were observed on the Property at a greater percentage than species that are
“typically found in wetlands” (facultative wetland), due to the availability of habitat on the Property for
species such as honey locust (Gleditsia triacanthos) and southern dewberry (Rubus trivialis) that can
thrive in higher soil elevations adjacent to the canals. In areas of the Property that are not adjacent to
canals, vegetation is dominated by wetland-obligate species with fidelity to the swamp such as bald
cypress, water tupelo, buttonbush, black willow, and lizard’s tail. These favorable comparisons of the
Property to comparable CRMS stations, including similar percentages of vegetation with fidelity to
wetland habitats, show that the vegetation at the Property is similar to wetland habitats in the region.

A. Property Wetland Classifications B. CRMS Wetland Classifications

= Obligate
1%

3%

Facultative Wetland

8% Facultative
Facultative Upland

0,
ik = Upland

20% Not Available

Figure 3-1. Comparison of wetland classification between the Property (A) and three nearby CRMS
stations characterized as cypress-tupelo swamp (B). Property taxa include all those identified during
ERM site visits. Coastwide Reference Monitoring System (CRMS) station forested and herbaceous
vegetation taxa lists were downloaded from the Coastal Protection and Restoration Authority's (CPRA)
Coastal Information System (CIMS) for stations CRMS0324, CRMS0403, and CRMS5336. Hydrophytic
wetland species (Obligate, Facultative Wetland, and Facultative) are shown in shades of blue, and non-
hydrophytic upland species (Facultative Upland, Upland) are shown in shades of green (USDA, 2012).
Taxa identified to the genus level have a status that is considered “not available” (grey) as species within
genera may vary in wetland classification.
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Community structure, as measured by vegetative growth forms on site, is comparable between the
Property and CRMS stations, as both support a similar proportion of woody tree/shrub/subshrub
vegetation (50% and 49%, respectively) (Inset Figure 3-2). Specifically, trees comprise 24% of species
observed at the Property, and 25% of species recorded across the CRMS stations. Tree species
observed at the Property that have fidelity to wetland settings and indicate quality wetlands include bald
cypress, tupelo gum, buttonbush, red water locust, planertree, and maple. Emergent wetland species
observed that have fidelity to wetland habitats include lizard’s tail and rosemallow, and aquatic vegetation
includes floating marshpennywort, water spangles, American spongeplant, mosquitofern, and common
duckweed.

The presence of comparable community structure on the Property and similar CRMS locations is a line of
evidence that the ecosystem is functioning as expected, and that the cypress-tupelo swamp present at
the Property is representative of the region and supports vegetation that has fidelity to vigorous coastal
wetlands. Based on favorable comparisons to expected vegetation in cypress-tupelo swamps, as
documented by USFWS (Appendix E-2), CRMS (2021), and LDWF (2010), the Property cypress-tupelo
swamp ecosystem is functioning as expected for the region.

A. Property Community Structure B. CRMS Community Structure

= Graminoid
Forb/Herb
Subshrub
Shrub

22%

= Tree

Vine

10% Not Available

6%

Figure 3-2. Comparison of community structure between the Property (A) and three nearby CRMS
stations characterized as cypress-tupelo swamp (B). Property taxa include all those identified
during ERM site visits. Coastwide Reference Monitoring System (CRMS) station forested and
herbaceous vegetation taxa lists were downloaded from the Coastal Protection and Restoration
Authority's (CPRA) Coastal Information System (CIMS) for stations CRMS0324, CRMS0403, and
CRMS5336. Mid- and top-story woody vegetation (Tree, Shrub, Subshrub) is shown in shades of blue,
and understory herbaceous species (Forb/herb) and grasses (Graminoid) are shown in shades of green.
Vines can be either herbaceous or woody and are shown in yellow. Note that some species have multiple
growth forms, so community structure percentages add up to greater than 100. Taxa identified to the
genus level may have a status that is considered “not available” (grey) as species within genera can vary
in wetland classification and growth form.

3.2 Cypress Trees

An investigation was conducted to address plaintiffs’ claims that cypress tree growth is affected by salts in
soils/sediments on the Property. To investigate this claim, on March 4 and 15, 2021, ERM measured the
diameter at breast height (DBH) of 40 trees inside the ICON proposed remediation area, 3 trees outside
the ICON proposed remediation area, and 18 trees at an on-site reference location. The on-site cypress
tree reference area (about a mile to the northwest of the site) was selected based on being of similar
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elevations and habitat as the site, but outside of the area of influence of former E&P activities. Large,
medium, and small trees were measured at each location, recorded and photographed (Appendix B-2).
Representative saplings were also recorded and photographed (Appendix B-2). The presence of saplings
was documented to confirm the recruitment of new trees, but a count of all saplings in each area was not
performed during this field effort. Four saplings were recorded within the ICON proposed remediation
area, five saplings were recorded outside of the ICON proposed remediation area, and two saplings were
recorded within the on-site reference area. Additionally, diameter of 2 trees outside the ICON proposed
remediation area was recorded on December 19, 2020 by Holloway and Ritchie (2021). A summary of the
cypress tree survey results is presented in Inset Table 3-2 below (see Table 4 for individual tree
measurements). The conclusion based on this data is that the Property cypress trees are of typical size
for swamp stands in the region, as based on DBH comparison to measured cypress trees outside the
proposed ICON remediation area and at the on-site reference area (Table 4), and comparison to
historical studies of Louisiana cypress swamps (Conner et al., 1981; Conner and Day, 1992; Krinard and
Johnson, 1987) (Inset Table 3-2). The cypress trees are of expected diameter, which is a line of evidence
that cypress tree growth is not affected by salts in Property soils/sediments. The locations and
measurements of the cypress trees inside and outside of the proposed remediation area and at the
reference location are shown on Figure 5.

Table 3-2: Comparison of diameter at breast height (DBH) of cypress trees surveyed inside and
outside of the ICON proposed remediation area and at an on-site reference location. Two cypress
trees measured by Holloway and Ritchie (2021) are included in the Outside Proposed Remediation Area
summary below. Saplings were not measured for DBH and are not included in the range and mean
calculations. See Figure 5 for the locations of all surveyed trees and saplings.

. Outside ICON
. Inside ICON . .
Community Proposed Proposed On-Site Reference Literature
Characteristic .p . Remediation Location Reference
Remediation Area
Area
Range 2.1-66.2 76-232 5.1-26.1 1.03 -18.722
DBH (inches)
Mean 14.2 15.5 16.3 13.35° - 14.2¢
Saplings Count 4 5 2 NA

a) DBH range for cypress trees in naturally flooded swamps provided by Conner et al. (1981).
b) Average diameter of natural cypress trees in a Louisiana swamp provided by Conner and Day (1992).
c) Average diameter of large planted cypress trees provided by Krinard and Johnson (1987).

In addition to measuring DBH, ERM investigated nine factors to identify if salts are affecting cypress tree
growth (LASAF, 2015). The results of this investigation are that eight of nine salt-related factors were not
observed, and one factor was observed, but was not deemed to be weighted in importance. The
conclusion is that there is no evidence of salt inhibition of cypress tree growth at the Property. The one
factor that was observed, but dismissed, was observation of cypress snags (broken off cypress trees).
Cypress snags were observed on the Property, but they were also observed in areas unrelated to the
Property, and are a known feature of cypress swamps. Snags can comprise as much as 10% of a
cypress stand in locations with no access to elevated salt (USDA, 1998). Therefore, because snags are
not uniquely related to salinity and are a known feature of Louisiana cypress stands, and because the
measured cypress trees on site are of expected size for the region, the conclusion of the investigation is
that there is no evidence salt inhibition of cypress growth.
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Results of the investigation for salinity indicators are shown in Inset Table 3-3 below. Some of the
important findings are no evidence of brackish vegetation on the Property, and the presence of freshwater
vegetation throughout the Property and in the area proposed by ICON for salt remediation. The cypress
trees in the area planned for remediation are not stunted and there are juvenile cypress trees present.
The presence of healthy cypress trees of appropriate size is a line of evidence that the Property is
currently and should continue to support a cypress tree population that is unaffected by salt on

the Property.
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Table 3-3: High salinity indicator investigation results

High Salinity Indicator

At Property

Comments

Absence of freshwater
vegetation

No

Obligate freshwater wetland species are present, healthy, and abundant on site.
Examples include: bald cypress (Taxodium distichum), Spanish moss (Tillandsia
usneoide), water tupelo (Nyssa aquatica), mosquitofern (Azolla sp.), common
duckweed (Lemna minor) and American spongeplant (Limnobium spongia), among
others. These species, particularly the floating aquatics, do not tolerate saline
environments (Haller et al., 1974, Upadhyay and Panda, 2005).

Presence of saltmarsh and
brackish water vegetation

No

Salt-tolerant species are not present on site. Examples of saltmarsh associates
prominent in southern Louisiana include black needlerush (Juncus roemerianus),
smooth cordgrass (Spartina alterniflora), wiregrass (Spartina patens), and salt wort
(Batis maritima) (LNHP, 2009). None of these species were observed on site during
ERM’s multiple site investigations. For a complete list of plant species observed on
site, see Table 1.

Stunted trees with small
crowns and low overall
basal area

No

Trees on site are growing as expected for the region. The sizes (DBH) of the 44 trees
and saplings measured within the proposed remediation area are as expected based
on comparisons to areas outside the remediation area, to a nearby reference area,
and to historic literature. See Section 3.2 and Holloway and Ritchie (2021) for more
details.

Presence of cypress or
tupelo snags

Yes

Cypress snags were identified during site investigations. The presence of snags as a
part of cypress-tupelo swamps is documented as far back as 1937. Snags are
reported to occur with frequencies of a few per acre up to 10% of the cypress
population. One possibility for their presence is the lack of typical understory for new
growth, therefore dead trees remain elevated above the waterline to serve as a
platform for biological activity (USDA, 1998).

Lack of cypress seedling
distribution or recruitment
of juveniles

No

Eleven total saplings were recorded on site during the March 4 and 15, 2021 site
investigations when observed. There was not an effort to identify all saplings in any
area, but saplings were documented opportunistically. Saplings were noted inside
and outside of the ICON proposed remediation area, as well as in the reference
location (Inset Table 3-2). All saplings observed showed evidence of new growth (i.e.,
bright green needles). Photos of the observed saplings are included in Appendix B-2.

Chlorotic foliage
discoloration

No

ERM personnel conducted site investigations on November 19, 2020, December 9-
11, 2020, May 26, 2020, August 29-31, March 5, 2021, and March 15, 2021. No
chlorotic foliage discoloration was observed on site during any of ERM’s multiple site
visits.

Presence of marine
species

No

Examples of marine species in Louisiana include blue crabs (Callinectes sapidus),
brown shrimp (Farfantepenaeus aztecus), Eastern oysters (Crassostrea virginica),
and barnacles (LDWF, 2021). No evidence of marine species was observed on site.
A list of non-avian fauna observed on site, supporting a freshwater setting, is
included in Table 3.

White crusts on soil
surface when dry

No

ERM personnel conducted site investigations on November 19, 2020, December 9-
11, 2020, May 26, 2020, August 29-31, March 5, 2021, and March 15, 2021 and did
not observe white crusts on dry soil surfaces. It should be noted that site soil is not

dry, but is wet or submerged, so dry white crusts are not expected to form.

www.erm.com Version: 1.0

Project No.: 0519829

Client: 9 April 2021 Page 11

P:\Projects\0519829\0-DM\29376H(JLS_Connelly Expert Rpt).docx



ECOLOGICAL RISK ASSESSMENT AND EXPERT REPORT OF HELEN SITE INSPECTIONS AND OBSERVATIONS
R. CONNELLY, PH.D. AND JOHN H. RODGERS, JR., PH.D.

3.3 Submerged Wetland Designation

The wetlands and adjacent areas on the Property are characterized as submerged wetlands. Evidence of
submerged wetland status was observed throughout the Property as outlined below:

1. Property elevations were surveyed by T. Baker Smith in February and March of 2021. The Property
is of low elevation and is inundated with water, except for limited portions of the spoil banks.

2. Site soils are hydric as documented by USDA (1978; 2021b) and as evidenced by soil boring logs
and photographs of soil borings on site (ERM, 2021).

3. The wetlands at the site are described by USFWS (2021) as being predominantly permanently or
semi-permanently flooded.

4. The wetland aquatic free-floating, submerged, and emergent aquatic vegetation found on site is
associated with submerged wetlands. Examples of obligate aquatic wetland vegetation observed
include duckweed, floating marshpennywort, water hyacinth, smooth beggarstick, and water
spangles.

A quantitative evaluation was conducted that compares water-level data in the region to site survey
elevation data. The results of the evaluation are that site sampling locations are inundated for most of
year. The Property submerged wetland evaluation is included in Appendix F.

3.4 Avian Observations

Forty-one species of birds were observed at the Property by ERM personnel during site investigations.
Species recorded that have specific fidelity to cypress-tupelo swamps in Louisiana (USFWS, 2006)
include barred owl (Strix varia), great blue heron (Ardea herodias), great egret (Ardea alba), little blue
heron (Egretta caerulea), prothonotary warbler (Protonotaria citrea), red-shouldered hawk (Buteo
lineatus), snowy egret (Egretta thula), and wood duck (Aix sponsa). Predatory birds observed include the
bald eagle (Haliaeetus leucocephalus), Mississippi kite (Ictinia mississippiensis), red-shouldered and red-
tailed hawks (Buteo jamaicensis), osprey (Pandion haliaetus), and swallow-tailed kite (Elanoides
forficatus). The presence of these top predators on the Property indicate that the food chain is sufficient to
support top trophic levels and is a line of evidence of a functioning wetland. Other birds that are
commonly associated with wetlands that were observed at the Property include the anhinga (Anhinga
anhinga), black-crowned night-heron (Nycticorax nycticorax), red-winged blackbird (Agelaius
phoeniceus), downy woodpecker (Dryobates pubescens), red-bellied woodpecker (Melanerpes
carolinus), pileated woodpecker (Dryocopus pileatus), belted kingfisher (Megaceryle alcyon), and many
passerines.

The Property also supports seven birds identified by the USFWS (2006) as Species of Concern due to
their declining populations: bald eagle, black-crowned night-heron, Mississippi kite, northern parula
(Setophaga americana), prothonotary warbler, swallow-tailed kite, and white-eyed vireo (Vireo griseus).
The presence of these birds of Special Concern is a line of evidence that the Property is providing
nourishing habitat that is protecting biodiversity in the region. The bird population on the Property is
documented as supporting avian species with specific fidelity to swamp wetlands, top predators, birds
expected in wetlands, and birds of Special Concern. These birds representative of wetland status are
important lines of evidence that the Property habitat is functioning and providing habitat and services as
expected.

A bird’s diet characterizes its trophic level, or position in the food web. Herbivorous birds, which consume
plants and plant material (i.e., nuts, seeds, nectar) are considered primary consumers. Examples of
primary consumers at the Property include Northern cardinal (Cardinalis cardinalis) and wood duck.
Secondary consumers are those that consume primary consumers, including insects and aquatic
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invertebrates, and can be either omnivorous or carnivorous. Secondary consumers on the Property
include the insectivorous American robin (Turdus migratorius), blue-gray gnatcatcher (Polioptila

caerulea), and red-eyed vireo (Vireo olivaceus), and the omnivorous American and fish crows (Corvus
brachyrhynchos, Corvus ossifragus). The top or tertiary trophic level contains higher level predators,
including omnivores, carnivores, and piscivores, that prey on both primary and secondary consumers.
Examples of higher trophic level consumers observed onsite include many of the wetland birds outlined
above (egrets, herons, anhinga), as well as apex birds of prey. A species is defined as an apex predator if
it does not have any natural predators in its ecosystem. On site, apex bird species include the piscivorous
bald eagle and the turkey vulture (Cathartes aura). The presence of all avian trophic levels at the Property
is a line of evidence of the health of the Property wetlands. The diets and trophic levels of the birds
observed on site are provided in Table 2 and Appendix E-5.

The avian community at the Property was compared to avian communities in two protected areas in the
region: Elm Hall Wildlife Management Area (WMA) and Attakapas Island WMA. These protected areas
contain swamp habitat for birds, and provide a reference for expected birds in the region. The rationale
for selecting the areas to serve as references is discussed in the following paragraphs. The avian species
comparison between the protected areas and the Property is shown in Appendix E-6 and summarized in
Inset Table 3-4 below.

Elm Hall Wildlife Management Area (WMA) is an appropriate reference for the site, as it contains cypress-
tupelo swamp. EIm Hall is approximately 12 miles southeast of the Property in Assumption Parish,
Louisiana. The western end of the WMA, bordering Lake Verret, is cypress-tupelo swamp, and the
eastern portion is bottomland hardwood forest (LDWF, 2021a). The LDWF does not have a
comprehensive bird species list for this WMA; however, an eBird hotspot for Lake Verret, directly adjacent
the WMA, lists 80 species of birds recorded by observers from 2013 to 2021 (eBird, 2021a). Of the 80
bird species listed, 12 (15%) are considered regular swamp inhabitants according to the USFWS (2006)
(Appendix E-6).

Attakapas Island WMA, located approximately 9 miles southwest of the Property, is another reference for
the Property, with flat swampland subjected to periodic flooding from the Atchafalaya River. Like the
Property, the swamps at Attakapas Island WMA are dominated by cypress and tupelo, with other
common herbaceous plants including lizard tail and smartweed (LDWF, 2021b). While no comprehensive
avian species list is available for this WMA, the eBird hotspot at the Atchafalaya Basin West Containment
Levee adjacent to the management area lists 95 species of birds observed in the area, including 12
(12.8%) species with fidelity to swamps (eBird, 2021; USFWS, 2006; Appendix E-6).

The comparison of the Property to the protected areas is summarized in Inset Table 3-4 below and in
Appendix E-5. The trophic structure of the avian population at the Property is similar to the trophic
structure in the two protected areas (WMAs). At the Property and in the WMAs, the documented bird
species with fidelity to forest (all forest, including swamp forest) is dominated (61%) by secondary
consumers (especially insectivores). When considering only the swamp species at each site (rather than
all forest birds), the proportion (75%) of piscivores is greater in the Property bird species and in the two
WMAs. This strong shift towards fish-eating birds in the swamp is likely a function of the flooded-nature of
cypress-tupelo swamps, which are inundated with standing water more than other forested bottom land
hardwood habitats.

The presence of the expected percentage of tertiary consumers (75%) at the Property (Inset Table 3-4) is
a line of evidence supporting a functioning swamp food chain. These tertiary consumers that are top
predators are evidence that there is sufficient diet to support the very top of the food chain. For example,
carnivorous birds observed at the Property, include the barred owl (Strix varia) and the red-shouldered
hawk (Buteo lineatus). Fish-eating birds observed at the Property indicate that there is a sufficient fish
diet for birds documented on site such as the bald eagle (Haliaeetus leucocephalus), osprey (Pandion
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SITE INSPECTIONS AND OBSERVATIONS

haliaetus), Anhinga (Anhinga anhinga), Belted Kingfisher (Megaceryle alcyon), Black-crowned Night-
heron (Nycticorax nycticorax), Great Blue Heron (Ardea herodias), Great Egret (Ardea alba), Little Blue
Heron (Egretta caerulea), and the Snowy Egret (Egretta thula).

The avian trophic structure at the Property, as measured by the percentage of primary, secondary, and
tertiary species, is similar to the trophic structure in the protected WMA reference locations. This is true
for birds with specific fidelity to swamps, as well as for all forest-dwelling bird species. This similarity
between the avian trophic structure (primary/secondary/tertiary) at the Property and in protected areas in
the region is a line of evidence supporting the characterization of the Property as a functioning wetland

habitat.

Table 3-4: Trophic level breakdown of bird communities at the Property and nearby protected
areas, Elm Hall and Attakapas Island Wildlife Management Areas. The proportions of each consumer
level (tertiary, secondary, and primary) are provided for each location for all species and for the specific
swamp species identified by the U.S. Fish and Wildlife Service Southeast Louisiana Refuges

(USFWS, 2006).

Population All Birds Swamp Species

Location Property | Elm Hall Attakapas Property Elm Hall Attakapas
Tertiary 29% 30% 27% 75% 75% 75%
Secondary 61% 61% 61% 13% 25% 17%
Primary 7% 9% 12% 13% 0% 8%

Our avian field observations provide several lines of evidence that the Property is providing expected
swamp wetland services. We have documented that the avian population at the Property is composed of
the expected percentages of predators and insectivores as compared to protected areas in the region,
and that the Property is a home to the specific avian species that are expected in cypress-tupelo swamps.
The presence of expected avian diversity is a line of evidence that the Property swamp is functioning and
providing the ecological service of habitat and protection of biodiversity. The fish population on the
Property is sufficient to support numerous fish-eating birds, which indicates appropriate water quality in
Property canals. The presence of seven avian Species of Concern (USFWS, 2006) on the Property is a
line of evidence that the Property is functioning to protect birds of low species count. All lines of evidence
associated with the avian population on the Property support the conclusion of a functioning cypress-
tupelo swamp.

3.5

A total of 40 non-avian taxa were observed by ERM personnel at the Property during all site
investigations, including primary consumers (grasshoppers, bees, beetles, ants, mosquitos, moths, and
paper wasps), secondary consumers (frogs, fish, anoles, lizards, dragonflies, spiders, and crayfish),
tertiary consumers (Northern raccoon [Procyon lotor], red fox [Vulpes vulpes], and snakes) and apex
predators, (American alligator [Alligator mississippiensis], coyote, and bobcat) (Table 3). The Property is
also especially rich in pollinators, such as the American lady (Vanessa virginiensis), Phaon crescent
(Phyciodes phaon), Eastern carpenter bee (Xylocopa virginica), Southern carpenter bee (Xylocopa

Non-Avian Fauna Observations
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micans), and Western honeybee (Apis mellifera). Swamp plants such as black willow, buttonbush, red
maple, and tupelo, provide pollen at critical times of the year when female bees are provisioning their
nests (Mogren, 2021). These pollinators are important in their role as a diet for the insectivorous birds that
are numerous on the Property. Many higher trophic level taxa have diets consisting partially or wholly on
flying insects, such as Mississippi and swallow-tailed kites, and therefore rely on these insect populations
for sustenance. As each trophic level, from the primary producers to the apex predators, is represented at
the Property, the swamp food web is identified to be intact in this ecosystem.

The protected areas (WMASs) in the vicinity of the Property do not have complete species lists available
for non-avian fauna, however, EIm Hall Wildlife Management Area and Attakapas Island Wildlife
Management Area both identify common species associated with recreation, such as furbearers (white-
tailed deer, rabbit, and squirrel), crawfish, and fish (bass, bluefin, bowfin, bream, catfish, freshwater drum,
gar, mullet, and white crappie) (LDWF, 2021a; LDWF, 2021b). Recreational fisherman and fish have
been observed on the Property. Land mammals observed or identified by scat at the Property include
Eastern grey squirrel (Sciurus carolinensis), northern raccoon, red fox (Vulpes vulpes), bobcat (Lynx
rufus), and coyote (Canis latrans).

Photo documentation of cypress trees, wetland vegetation, and wildlife observed on site is provided in
Appendix B.

3.6 Ecosystem Services

Due to historic activity (e.g. legacy oil and gas E&P, etc.) on the Property and claims by the plaintiffs’
experts (e.g. Rogers 2020), the Property has been evaluated for evidence of services and functions. The
Property is providing services that are expected for forested cypress-tupelo swamp wetland (Barbier,
2013). The expected and observed ecological services provided by the Property in the forested area
include dissipation of storms (trees provide buffering), soil stabilization (roots hold soil in place), erosion
and flood control (soils absorb water), water purification (surface water is cleaned via interactions with
plants), biological productivity and diversity (habitat produces diverse vegetative biomass), carbon
sequestration (carbon stored in abundant vegetation), provision of habitat (presence of diverse vegetative
species), and recreation (abundant wildlife populations and flowering vegetation).

The observations on the Property of the expected ecosystem functions and services is a line of evidence
supporting the conclusion of no adverse impacts to ecological species or their habitats.

3.7 Habitat in Areas Proposed for Remediation by ICON

An important line of evidence supporting the health of the ecosystem on the Property is that the areas
that are planned for excavation by ICON were observed to support cypress trees and expected wetland
vegetation. See Figure 6 for vegetation observation locations in relation to the planned ICON remediation.
Photos of functioning vegetative habitats in the areas planned by ICON for remediation are shown on
Figures 4, 4-A, and 4-B.

One location of ICON’s planned sediment removal remediation is in the vicinity of sediment location JLS-
2 in the vicinity of former Chevron operations. A vegetation survey was performed in the JLS-2 area due
to location JLS-2 being the location of maximum detected sediment concentrations of arsenic (24.81
mg/kg-dry, 2-4°), barium (2,353 mg/kg-dry, 2-4’), and zinc (159.1 mg/kg-dry, 0-2’). JLS-2 is also the
location of maximum sediment TPH (637 mg/kg-dry, 2-4’,sum of TPH aliphatic and aromatic fractions)
and total PAH (0.599 mg/kg-dry, sum of PAH). This PAH concentration is well below conservative
sediment ecotoxicity screening levels of 1.6 mg/kg-dry (TEC screening value, Buchman, 2008). ERM
proposes no remediation at this location for any ecological reason, but a contingent remediation may be
performed to address RECAP and 29-B standards if requested by LDNR or LDEQ.
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Because JLS-2 is a sediment location, the vegetation survey was performed onshore adjacent to the JLS-
2 location. Documented in the vegetation survey were four tree species: bald cypress (Taxodium
distichum), water tupelo (Nyssa aquatica), red maple (Acer rubrum) and black willow (Salix nigra). All four
of these tree species are representative of cypress-tupelo swamps (LDWF, 2010). Understory vegetation
includes balloon vine (Cardiospermum halicacabum), roundleaf greenbrier (Smilax rotundifolia), and
rosemallow (Hibiscus lasiocarpos), and aquatic vegetation included smooth beggarstick (Bidens laevis),
common water hyacinth (Eichhornia crassipes), common duckweed (lemna minor), and water spangles
(Salvinia minima) (see Appendices B and E). Wildlife observed in this area (in the JLS-2 Area and JLS-11
Area) includes Northern Parula, crawfish, ribbon snake, bees, beetles, grasshoppers, red-bellied
woodpecker, lizards, and anoles. The location is supporting vegetation and wildlife and there is not
evidence of adverse health effects to the biota from E&P operations. ICON’s planned remediation would
remove functioning habitat. See Figure 4-A, which shows a photo of the wetland habitat at the JLS-2
vegetation survey location, and see Figure 6, which shows measurements of cypress trees in the ICON
planned remediation area, including cypress trees in the JLS-2 Area.

A vegetation survey was performed at sediment location JLS-23 due to the location being included in
ICON’s planned sediment removal action near the Chevron area of former operation. Metals
concentrations at this location are less than at JLS-2, and hydrocarbons are below any ecological levels
of concern (See Table 5). Location JLS-23 is on the edge of the canal and the shoreline. Trees growing at
the JLS-23 Area include bald cypress trees, cypress saplings, and red maple, all of which are
representative of cypress-tupelo swamps in Louisiana (LDWF, 2010). Evidence of wildlife at this location
is abundant, including red fox and bobcat scat, owl pellets, and sightings of red-tailed hawk and osprey.
Sediment removal in this area would disrupt a habitat that is functioning to protect species and diversity.
See Figure 4-A, which shows a photo of the wetland habitat at the JLS-23 Area vegetation survey
location, and see Figure 6, which shows the ICON planned remediation area in relationship to measured
cypress trees, including cypress trees in the JLS-23 Area.

A vegetation survey was performed in in the JLS-1 area (in the vicinity of former Apache operations), due
to it being an area proposed by ICON for sediment remediation. Metals concentrations at this location are
less than at the JLS-2 location and TPH concentrations are below any levels of ecological concern (See
Table 5). JLS-1 is in the canal so the vegetation survey was performed at the eastern shoreline adjacent
to the location. Trees at location JLS-1 Area include juvenile and mature bald cypress trees and black
willow trees, which are representative of Louisiana cypress-tupelo swamps (LDWF, 2010). The floating
vegetation is dense along the shoreline at JLS-1 Area and is not vegetation that would tolerate elevated
salinity. Floating vegetation at this location includes floating marshpennywort, alligatorweed, American
frogbit (limnobium), smooth beggartick (bidens laevis), salvinia minor, mosquito fern (azolla sp.),
anglestem primrose-willow (ludwigea leptocarpa), and duckweed (lemna minor). ICON’s planned
sediment removal at this location would destroy mature cypress trees and remove sediments supporting
good water quality, as evidenced by the dense and flourishing floating aquatic vegetation. See Figure 4-
A, which shows a photo of the wetland habitat at the JLS-1 Area vegetation survey location, and see
Figure 6, which shows the ICON planned remediation area in relationship to measured cypress trees in
the swamp vicinity of the JLS-1 Area.

A vegetation survey was performed at JLS-3 (west of former Chevron operations area), where ICON is
also proposing sediment remediation. JLS-3 metals concentrations in this location are within the range of
background concentrations and hydrocarbons are non-detect. Vegetation at the JLS-3 Area is
representative of Louisiana cypress-tupelo swamps (LWLF, 2010) and includes bald cypress (mature and
juvenile), water tupelo, red maple, honey locust, and lizard’s tail (an aquatic species with fidelity to
wetlands). See Figure 4-B, which shows a photo of the JLS-3 Area vegetation survey location and aerial
photo evidence of a dense cypress-tupelo swamp at the JLS-3 Area location.
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A cypress tree survey was performed in the forested swamp adjacent to the canals, where ICON is
proposing soil remediation (to meet a cypress tree EC value). Cypress tupelo swamp planned for
remediation/removal by ICON includes 40 acres of functioning mature treed swamp. Bald cypress trees
are present throughout the soil areas that ICON identified as needing to be restored/removed. ICON’s
stated rationale for forest removal is to meet an EC value for “bald cypress tree growth”. ERM measured
40 bald cypress trees in the area ICON has planned for removal. ICON is proposing to remove cypress
trees to grow cypress trees. The diameter of the cypress trees on the Property that we measured range
from 2 inches to 66 inches. Seedlings, saplings, and recruitment were observed, along with healthy,
mature cypress trees. The cypress tree field study was not an attempt to measure every tree, but an effort
to document the presence of mature and reproducing trees in the forested swamp that ICON plans to
remove. The field observations indicate that the cypress tree community is thriving, growing, and
reproducing. Adverse impacts due to salinity were not observed (see Section 3.2). Removing 40 acres of
dense, thriving cypress-tupelo forest for the express purpose of protecting cypress trees is
counterproductive and destructive.

ICON also plans remediation of the canal sediment bottoms, in order to protect cypress trees from salt
effects. These canal locations include Chevron area locations JLS-2 and JLS-23 and Apache area
location JLS-1, and because they are canal bottoms, cypress trees would not grow in these locations.
Surface water data for the canals do not show salt impact, as maximum chloride concentration is 27.2
mg/L (see Table 6), which is less than the LDEQ Numerical Criteria for Chloride of 65 mg/L for Drainage
Basin Subsegment #010501. Specific conductance in surface water samples ranges from 259 umhos/cm
to 271 umhos/cm. ICON’s planned remediation of canal sediments for protection of cypress trees from
salt is unfounded, based on the fact that water depth in the canals makes it unsuitable for growing trees.

Photographs of wetland habitat are shown on Figures 4, 4-A and 4-B in locations of ICON’s planned
remediation. Photos of site vegetation from all areas inspected, including photos of cypress trees
measured, are shown in Appendix B and an inventory of vegetation and wildlife observed and
photographed is shown in Appendix B and Tables 1, 2, and 3.

ICON'’s planned removal of 40 acres of functioning cypress-tupelo swamp habitat is in direct conflict with
society’s preference for habitat protection and conservation of earth’s resources. The ICON plan is
unfounded by any measure: ecological, biological, or toxicological. We have documented that removal of
functioning swamp habitat would destroy habitat for Species of Concern, for fish-eating birds, for upper
trophic level mammals, and for all levels of the swamp food web. We have provided solid evidence of
wetland health in the form of vegetation diversity data that is similar to the diversity of nearby protected
areas, cypress tree measurements that are consistent with natural Louisiana cypress populations, and
observations of the expected balance of predatory and insectivorous birds in a swamp setting. Adverse
health effects have not been observed, and constituent concentrations in soils and sediments are
insufficient to result in health effects to native ecological populations (see Section 5.6.1). There is no
ecological justification for intrusive excavation and destruction of soils, sediments, surface waters, fish,
cypress-tupelo swamp, and wildlife.

3.8 Ecological Observation Summary

The measured lines of evidence presented in this ERA are weighted towards the conclusion that the
cypress-tupelo swamp ecosystem on the Property is functioning, including the areas proposed for
remediation by ICON. Vegetation at the Property is the expected vegetation for the region (CRMS, 2021;
LDWF, 2010; USFWS, Appendix E-2). Avian species were observed that have fidelity to cypress-tupelo
swamps. Birds of prey and apex predators that depend on a sufficient diet of mammals and fish were
observed, indicating that the top of the food chain is supported by the lower levels of the food chain. The
avian community trophic structure is as expected for swamps in the region, with the expected
percentages of insectivores, omnivores, and herbivores. Cypress trees in the area that is proposed for
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remediation by ICON are of expected diameter for the region. No indicators of salt effects (conditions that
would be unfavorable for cypress) were observed in the area planned by ICON for remediation. Based on
all of these findings, and based on all lines of field evidence, the Property is functioning as a cypress-
tupelo swamp wetland and emergent wetlands and there is no evidence that remediation is required.
Remediation would disrupt and unbalance a functioning system.

Based on analysis of field observations and data, ecological populations on the Property do not show
evidence of adverse impact by oil and gas E&P activities. The Property is biologically diverse and
functioning as expected.
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4, SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT (SLERA)

4.1 ERA Step 1

This ERA includes a SLERA and a BERA. The SLERA includes Steps 1 and 2 from USEPA (1997)
guidance: 1) screening-level problem formulation and ecological effects evaluation, and 2) preliminary
exposure estimates and risk calculations. The site-specific BERA includes Steps 3-8 from USEPA (1997)
guidance. The SLERA (Section 4) and BERA (Section 5) processes, which are the USEPA eight step
process for ERA, are described in the following sections and shown on Figure 7.

4.1.1 Screening Level Formulation

The screening-level portions of an ERA (Step 1 and Step 2) are problem formulation and ecological
effects evaluation. At the end of Step 2, the decision is made about whether: 1) risks are negligible or 2)
to proceed to a site-specific BERA.

This SLERA focuses on potential chemical stressors in soils on the Property. The term “soil” in this report
refers to soils and hydrosoils on the Property. The term “sediment” in this report refers to sediment within
the canals on the Property. Soil and sediment data are presented in Table 5 and sample locations are
presented on Figure 8. It is appropriate to focus on soils and sediments as the primary pathway of
concern for site wildlife (USEPA, 1997). There is no exposure pathway at the Property for contact with
groundwater for wildlife or other animals. Groundwater is not in communication with canal surface water
(ERM, Angle and Purdom, 2021). Surface water is not an assessed exposure pathway in the ERA due to
the low water solubility and the low concentrations of constituents in soils and sediments. Metals
concentrations in soil and sediment are low or generally consistent with background, and poorly soluble.
Barium at oil and gas E&P sites is typically in the form of barite, which has low solubility in water.
Hydrocarbon concentrations (TPH fractions and PAH) in soil and sediment are non-detect or at low
concentrations. Additionally, for birds and mammals, surface water uptake (volume) is minor compared to
soil and sediment. As such, an investigation of surface water was not warranted. Chloride and specific
conductance data in surface water were collected to address plaintiffs’ claims of salt impact (see Table 6).
Chloride and specific conductance results were similar at surface water sample locations in Area 2,
upstream, and downstream. Chloride concentrations were less than the LDEQ Numeric Criteria for
Drainage Basin Subsegment #010501.

Considered in the problem formulation portion of the screening assessment are information on the
environmental setting, known contaminants, fate and transport mechanisms on site, ecotoxicity of
potential contaminants, likely categories of receptors, complete exposure pathways, and identification of
endpoints. Information gathered for Step 1 of the SLERA is discussed in the following sections 4.1.1.1
through 4.1.2.

4.1.1.1 Environmental Setting

The Property consists of multiple tracts approximately 13 miles west/northwest of Pierre Part within the
Bayou Pigeon Oil and Gas Field in Iberia Parish, Louisiana (Figure 1). The Property encompasses
approximately 3,825 acres in Sections 1, 2, 9, 10, 11, 12, 13, 14, 15, 22, 23, 26 and 27 of Township 12
South, Range 10 East. Much of the area on and adjacent to the Property is identified by the USFWS as
freshwater forested wetland (Figure 2). The Property is undeveloped wetlands with portions used for oil
and gas E&P operations.

The composition of surface soils underlying the Property is predominantly clay soils based upon the United
States Department of Agriculture (USDA) (USDA, 1978 & USDA Web Soil Survey accessed 2021). Soils
underlying the Property are Fausse soils, frequently flooded, continuously from December through June.
The map unit is composed of 75% Fausse and similar soils and 25% minor components (15% Schriever
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and 10% Barbary). The soils are high in organic matter, phosphorous, potassium, and calcium, and
receive annual deposits of clayey sediment from the Atchafalaya River. Soil boring logs and monitor well
construction details document that subsurface soils to a depth of approximately 56 feet below the ground
surface (bgs) consist primarily of clays. Within the canal, the shallow subsurface is characterized by soft
clayey muck, peat, and wood in the uppermost 20 feet bgs. (ERM, 2021; ICON, 2020).

There is evidence of abundant and diverse wildlife and game animals on the Property, and no evidence of
adverse effects on wildlife from E&P activities. Wildlife and signs of wildlife observed on the Property
include raccoon, alligator, crawfish, frog, snake, fish, fox, bobcat, coyote, numerous birds, and many
other species.

The Property habitat is functioning freshwater cypress-tupelo swamp wetlands and emergent wetlands. It
has been alleged by the plaintiffs that E&P activities have left constituents on the Property that are a
health risk or a potential health risk to ecological species. The claim made by the plaintiffs is that metals
and other constituents such as salts and hydrocarbons have been left on the Property in concentrations
that could affect ecological populations. This portion of the ERA is a quantitative hazard quotient (HQ)
evaluation of the chemical concentrations in soils and sediments to determine if risk to the wildlife
population is predicted.

An Ecological Checklist (Form 18 of RECAP; LDEQ 2003) was completed after my site inspection
conducted on November 19, 2020 (Appendix D).

Factors Influencing the Ecological Status of the Property

Dominant factors influencing the ecological status of the Property include the following:

1. Historical hydrology/drainage alterations (canals, ditches, etc.) that capture water and dissolved
solids (and subsequent evaporation, transpiration)

2. Proximity to Grand Lake, the Gulf of Mexico, and the Atchafalaya River, as well as regional land
elevations and

3. Legacy oil and gas exploration and production and logging
These factors and their influence are discussed briefly below.

Hydrology/Drainage Alterations on the Property

The Property has been altered by construction of canals as well as other levees and drainages in the
area. This control of water depth provides access for legacy and tree harvesting as well as exploration
and production. This construction has served in general to increase vegetative diversity on the Property.
Hydrology/drainage is a factor influencing ecological conditions on the Property.

Proximity to Grand Lake and the Gulf of Mexico as well as Regional Land Elevations

The Property is located south of Grand Lake and north of the Gulf of Mexico. These waters serve as a
source of wildlife in the area (migratory birds, etc.). The Property is relatively low elevation and is subject
to flooding and inundation transporting to the Property any materials that the floodwaters may carry. Much
of Iberia Parish is subject to storm surge from hurricanes in the Gulf of Mexico as well as flooding by
rainfall from tropical storms. For example, Hurricane Andrew made landfall at Point Chevreuil, Louisiana,
on August 26, 1992, at approximately 3:30 a.m. The hurricane produced a storm tide that affected much
of the Louisiana coastline, including many coastal waterways and lakes hydraulically connected to the
coast. In Iberia Parish the storm surge was more than 4 to 7 feet. Wind can also cause major changes in
water movement and stage in a relatively short period of time and floods caused by winds have been
recorded in Iberia Parish. Recent hurricanes severely affecting Iberia Parish included Hurricanes Katrina
and Rita, which occurred August 29 and September 24, 2005, respectively. Important to the area around
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the Property is the water storage that the wetlands on the Property provide. Water storage on the
Property has produced some open water areas or habitat and herbaceous wetlands.

Legacy Oil and Gas Exploration and Production and Logging on the Property

Oil and gas exploration and production occurred on the Property in the vicinity of the Chevron well
beginning in about 1958 and in the vicinity of the Apache well beginning in about 1983. The Property in
this case consists of approximately 3,825 acres. In order to accommodate this activity, canals, and
facilities were constructed. The construction helped to produce some of the habitat and species diversity
observed on the Property. Logging activities have served to alter vegetation on the Property.

4.1.1.2 Contaminant Fate and Transport

The primary transport mechanisms on site are surface runoff and erosion (soil) and surface water
transport (sediment). The effects of these mechanical actions are assessed in this ERA through chemical
analyses of soils and sediments and surveys of vegetation and wildlife populations. Contaminant fate and
transport due to soil chemical and physical properties is discussed in Section 4.2.3.1.

4.1.1.3 Ecotoxicity of COPECs

Ecotoxicity of COPECs on the Property has been investigated beginning with collecting soil and sediment
samples (Table 5). The COPECs screened in this level of assessment are arsenic, barium, cadmium,
chromium, lead, silver, strontium, selenium, mercury, zinc, TPH, and PAH. The potential for these
COPEC:s to cause adverse effects to survival, growth, or reproduction in ecological receptors only exists if
the COPECs are: 1) present and bioavailable in toxic concentrations, 2) a complete exposure pathway
exists, and 3) exposure occurs.

For the screening portion of this ERA, soils were compared to conservative (protective) NOAA Screening
Quick Reference Tables (SQuIiRT) Freshwater Threshold Effects Concentration (TEC) sediment
screening values (Buchman, 2008) and USEPA Eco-SSL soil values (USEPA, 2005a, 2005b, 2005c,
2005d, 2005e, 2006, 2007b, 2007c, 2008). These screening values are protective of mammals, birds,
invertebrates, and plants, and the lowest amongst these values was used for comparison to soil and
sediment concentrations. It should be noted that screening values are used to ensure that risk is not
overlooked and that all potential constituents that may contribute to risk are evaluated. Soils and
sediment in Area 2 were grouped as “Former E&P Area” and “North-South Canal Area” (see Figure 8).
The “Former E&P Area encompasses the locations of former Chevron and Apache operations.

4.1.1.4 Potential Receptors and Routes of Exposure

The receptors selected to represent communities or populations on the Property are ones that represent
the species that are present or could potentially be present in the habitat of interest. The representative
receptors and routes of exposure used to estimate risk are ones for which there is sufficient ecotoxicity
information available. Exposure is assessed via ingestion of COPECs through exposure to soil/sediment.
This exposure pathway (soil/sediment) and exposure route (ingestion) is supported as appropriate for
ERA per USEPA guidance (1997). The receptors used in this risk assessment are described in the
following sections.

4.1.1.5 Wildlife (Vertebrates)

Wildlife includes four classes of vertebrates living organisms in their natural habitats: amphibians, reptiles,
birds and mammals. Because these vertebrates are not domesticated, they are included in the general
category of wildlife.
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Vertebrate wildlife are consumers that can be assessed through estimates of COPEC doses in their diets.
Wildlife are exposed to COPECs via ingestion of other organisms, soil/sediment, or water. Other
pathways of wildlife COPEC exposure include dermal and inhalation. Generally, wildlife are protected by
their fur or feathers from excessive dermal exposure to COPECs, therefore the dermal pathway is not
included in the risk assessment. The inhalation pathway is also not included in the risk assessment, due
to limited concentrations of COPECs with potential for volatilization. Therefore, this risk assessment is
focused on the ingestion pathway, per USEPA guidance (1997).

Specific wildlife species, based on their feeding behaviors have been selected to be evaluated as
representatives of larger wildlife communities. Mammals and birds are used as the representative wildlife
species, because more toxicity data is available for these vertebrates, as compared to reptiles, fish, and
amphibians.

4.1.1.6 Invertebrates

The invertebrate population exists in and on soils and sediments. The invertebrate populations include
organisms such as worms, crustaceans, gastropods, arthropods, and mollusks. These organisms function
in the ecosystem to digest and degrade other biologic matter and to provide a diet for larger invertebrates
and vertebrates. Because they are in direct contact with soils and sediments due to their lifestyles, they
are dietary sources of COPECs to higher vertebrates.

4.1.1.7 Nektonic Aquatic Species

Nektonic aquatic species are larger swimming organisms such as vertebrate fish and reptiles. Nektonic
species include vertebrates such as fish, alligators, and snakes. Nektonic species are assessed
qualitatively in this ERA by field observations. For example, the Property avian population is 75% tertiary
(upper trophic level) consumers, which is expected in a swamp population that depends in a large part on
a fish diet. This observation of the avian trophic level that depends on fish is evidence of a sufficient fish
diet to support the observed wetland bird population. Examples of fish-eating birds observed at the
Property include bald eagle, osprey, anhinga, belted kingfisher, black-crowned night-heron, great blue
heron, great egret, little blue heron, and the snowy egret. ERM observed nektonic species during field
investigations, including alligators, cottonmouth snake (Agkistrodon piscivorous), and fish. Also evidence
of appropriate water quality for nektonic species are the measured chlorides data demonstrating low
salinity of surface water, appropriate for freshwater fish and reptiles.

4.1.1.8 Plants

Plant communities including graminoids, forbs, herbs, vines, shrubs, and trees are present as expected
on the Property. The plants are primary producers and form the base of the food chain by converting the
sun’s energy to the carbohydrate energy that other invertebrates and vertebrates use. In this risk
assessment, the plant population has been assessed through a vegetation survey at locations of former
operations (Section 3.8) and through a cypress tree study presented in Section 3.2.

4.1.1.9 Exposure Pathways and Conceptual Site Model

A Conceptual Site Model (CSM) has been developed to evaluate potential ecological exposure pathways
at the Property (Figure 9). A CSM (USEPA, 1997) addresses: (1) the environmental setting and COPECs
at the Property; (2) COPEC fate and transport mechanisms; (3) mechanisms of ecotoxicity and likely
categories of ecological receptors; (4) complete exposure pathways; and (5) selection of endpoints to
screen for ecological risk.

The potentially complete exposure pathways at the Property are through shallow surface soil and
sediment. The biologically active zone of soils at the Property is assumed to be from ground surface to
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three feet deep (LDEQ, 2003). To be inclusive of 0-3’ data, soil samples collected in the 0-2’ and 2-4’
depth intervals were included in the evaluation. The depth of 0-3’ includes the effective root zones of
dominant trees on the Property of up to 20 inches (Holloway and Ritchie, 2021) and the potential
burrowing depth for animals on the Property such as crawfish (approximately 28 inches, USEPA 2015).

For sediments, recommended depths from USEPA and LDEQ/LDNR were considered for the biologically
active zone. The USEPA (2015) recommends a depth for the biotic zone in lentic profunal mud habitats,
similar to the canal sediment bottoms on the Property, of approximately 7.9 inches (USEPA 2015). LDEQ
and LDNR recommend biologically active zones for sediments in the top 0-24” (EWL Most Feasible plan,
2016).

As a conservative measure, both soils and sediments of 0-3 feet deep (LDEQ, 2003) were evaluated,
since ICON'’s proposed remediation extends to depths beyond the biologically active zone. It should be
noted that that depth of 0-3’ used in this ERA for sediments is significantly deeper than the recommended
USEPA (2015) depth of 7.9” for low energy canal sediment bottom habitats, and is also deeper than the
0-24” recommended by LDNR/LDEQ.

4.1.2 Effects Evaluation

Following the screening level problem formulation is a preliminary evaluation of ecological effects.
Ecological effects are estimated using thresholds values for soil and sediment that are referred to as
ESVs. ESVs are COPEC concentrations that are estimated to pose no risk of adverse effects to exposed
wildlife. The screening level values are not used as predictors of the occurrence of ecotoxicity, but rather
to protectively include all potential COPECs in the risk assessment.

The ESVs used in the SLERA are based on field studies or laboratory studies in which no adverse effects
were observed. The ESV is therefore based on the highest observed exposure concentration that does
not produce adverse effects. This “no observed adverse effect level” is referred to as the NOAEL. ESVs
can also be based on a LOAEL, which is the lowest observed adverse effect level shown to produce
adverse effects (reduced growth, impaired reproduction, increased mortality) in a receptor species.
Therefore, the ESV is a dose or a concentration at or below which risk is not expected to occur.

The fact that an ESV is exceeded does not indicate the need for remediation or that there is ecological
risk. ESVs are not site-specific and are intended to be overly protective. When ESVs are exceeded, a
more specific ecological risk analysis can be performed. A concentration that exceeds a soil screening
level (SSL) does not identify that there is risk or that there are soil concentrations that require
remediation. Screening is the process of identifying and defining areas, contaminants, and conditions that
do not require further attention. When COPEC concentrations fall below screening values, no further
action is needed. When COPEC concentrations exceed ESVs, further evaluation is valuable, but the need
for remediation is not assumed.

For the initial screening assessment in this ERA, conservative (protective) screening thresholds for soils
such as USEPA SSLs (USEPA, 2005a, 2005b, 2005¢, 2005d, 2005e, 2006, 2007b, 2007c, 2008; USEPA
Eco-SSLs) and National Oceanic Atmospheric Administration (NOAA) freshwater sediment TECs
(Buchman, 2008) for COPECs present in soil and sediment are used. The limitations of the use of
screening values has been discussed by the National Research Council (2003). The screening values
used for this ERA are based on ecotoxicity studies of plants, birds, invertebrates, and mammals (Inset
Table 4-1).
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Table 4-1: Ecological Screening Values

_ Eco-_SSL Eco-SSL Eco-SSL Eco-SSL TEC

Constituent Avian Mammal Invertebrate Plant NOAA
USEPA USEPA USEPA USEPA
Arsenic 43 46 N/S 18 9.79
Barium N/S 2000 330 N/S N/S
Cadmium 0.77 0.36 140 32 0.99
Chromium 26 34 N/S N/S 43.4
Lead 11 56 1700 120 35.8
Mercury N/S N/S N/S N/S 0.18
Selenium 1.2 0.63 4.1 0.52 N/S
Silver 4.2 14 N/S 560 N/S
Strontium N/S N/S N/S N/S N/S
Zinc 46 79 120 160 121
Notes:

Concentrations are in mg/kg dry weight.
The Soil ESV is the lowest of the Eco-SSLs, and freshwater sediment TEC.
The Sediment ESV is the freshwater sediment TEC.

4.2 ERA Step 2

4.2.1 Screening Level Exposure Estimates

The exposure assumptions used in the SLERA are intentionally overprotective. In the SLERA, receptors
are assumed to be exposed to the maximum COPEC concentrations detected in soil samples and that
the home range of ecological receptors is 100% on the Property, rather than elsewhere. All COPECs are
assumed to be 100% bioavailable to receptors. The receptor diets are assumed to be 100% comprised of
the most contaminated food source. By making these overly protective assumptions, the exposure
estimates are skewed towards over-predicting risk in the SLERA. The SLERA evaluation identifies
COPECs that require no further investigation and identifies COPECs that should be carried forward into
the BERA.

Soil concentrations in Area 2 are reported to depths 48 feet below ground surface (bgs) and canal
sediment concentrations are reported to depths 26 feet bgs. Per LDEQ RECAP (2003), soil results (0-3
feet bgs) are included in the ERA. Canal sediment results in the top 0-24” should be included in ERA, per
precedent set by LDNR and LDEQ (EWL Most Feasible Plan, 2016). For this ERA, maximum soil and
sediment COPEC concentrations from the 0-4 feet bgs have been used (Inset Table 4-2), in order to be
inclusive of both the 0-3’ depth and the 0-24” depth. This approach (0-4’) is conservative for sediment at
the bottom of a canal that will only have biological activity to an approximate depth of 7.9 inches (USEPA,
2015). Soil and sediment concentrations are summarized on Table 5 and are shown on Figures 10
through 13.See Section 4.1.1.9 for discussion of sampling depth.

Maximum detected soil metal concentrations on the Property are within the range of typical soil
concentrations in Louisiana in unimpacted soils and are also below conservative ESVs (USGS, Smith,
2013; Appendix G and Inset Table 4-3). Therefore, soils, which are in the forested area adjacent to the
canals, are not carried forward into the BERA. Maximum sediment metal concentrations on the Property
are low and most are below conservative sediment screening values. Canal sediments are carried
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forward into the BERA for arsenic, barium, and zinc, based on minor exceedances of ESVs

(Inset Table 4-3).

Table 4-2: Maximum Reported Concentrations by Area and Matrix

Matrix | Constituent

Maximum Reported

Concentration
(mg/kg dry)

Location
(depth feet bgs)

Sample Date

Former E&P Area

Soil
Arsenic 10.7 JLS-11 0-4' 7/30/2020
Barium 572 JLS-12 0-4 8/3/2020
Cadmium 0.696 JLS-11 0-4' 7/30/2020
Chromium 20.4 JLS-12 0-4' 8/3/2020
Lead 21 JLS-12 0-4' 8/3/2020
Mercury <0.102 JLS-11 0-4' 7/30/2020
Selenium NA JLS-11 0-4' 7/30/2020
Silver NA JLS-11 0-4' 7/30/2020
Strontium 125 JLS-11 0-4' 7/30/2020
Zinc 84.1 JLS-12 0-4' 8/3/2020

Canal Sediment
Arsenic 24.81 JLS-2 2-4' 5/26/2020
Barium 3220 JLS-2 0-2' 2/8/2021
Cadmium 0.929 JLS-2 2-4' 5/26/2020
Chromium 35.28 JLS-10-2' 5/26/2020
Lead 34.6 JLS-2 2-4' 5/26/2020
Mercury 0.0958 JLS-2 2-4' 5/26/2020
Selenium <31.82 JLS-23 2-4' 9/8/2020
Silver <2.041 JLS-2 0-2' 5/26/2020
Strontium 149 JLS-2 2-4' 5/26/2020
Zinc 159.1 JLS-2 0-2' 5/26/2020

North-South Canal Area

Soil
Arsenic 8.83 JLS-14 2-4' 8/5/2020
Barium 222 JLS-17 0-4' 8/7/2020
Cadmium 0.742 JLS-14 2-4' 8/5/2020
Chromium 194 JLS-17 0-4 8/7/2020
Lead 19.7 JLS-17 0-4' 8/7/2020
Mercury 0.119 JLS-16 0-4' 8/6/2020
Selenium NA NA NA
Silver NA NA NA
Strontium 46.6 JLS-15 0-4" 8/6/2020
Zinc 78.6 JLS-14 2-4' 8/5/2020

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT (SLERA)
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Table 4-3: Soil and Sediment Screening Values for Estimation of Potential Ecological Risks

Screening Comparison
Soil Former E&P Area North-South Canal Area
Constituent Ecological | Background
Screening USGS Soil . Soil .
. Screening . Screening
Value Concentration Concentration
. Exceedance . Exceedance
[Maximum [Y/N] [Maximum [Y/N]
Value] Value]
Arsenic 18 122 10.7 N 8.83 N
Barium 330 775 572 N 222 N
Cadmium 0.36 0.8 0.696 N 0.742 N
Chromium 26 84 20.4 N 19 N
Lead 1 44 21 N 20 N
Mercury 0.18 0.11 <0.102 N 0.119 N
Selenium 0.52 1.0 NA N NA N
Silver 4.2 ND NA N NA N
Strontium N/S 203 125 N 46.6 N
Zinc 46 140 84.1 N 78.6 N
Notes:

Concentrations are in mg/kg dry weight.
Soil Ecological Screening Value is the lowest of the USEPA Eco-SSLs and NOAA TEC.

Background, USGS: Background Data for Louisiana, 95% Upper Tolerance Limit, United States Geological Survey.
a Arsenic value is LDEQ-approved background for Louisiana.

Screening Comparison

ESedIimt_entI Former E&P Area

Constituent stez?]'if‘z Sedimen_t Soreening
alue Concer_1trat|on Exceedance
[Maximum [Y/N]
Value]
Arsenic 9.79 24.81 Y
Barium N/S 3220 Y
Cadmium 0.99 0.929 N
Chromium 43.4 35.28 N
Lead 35.8 35 N
Mercury 0.18 0.0958 N
Selenium N/S <31.82 N
Silver N/S <2.041 N
Strontium N/S 149 N
Zinc 121 159.1 Y
Notes:

Concentrations are in mg/kg dry weight.
Sediment Ecological Screening Value is the NOAA TEC.
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4.2.2 Screening Level Risk Calculations

The HQ is used to estimate risk in the SLERA (USEPA, 1997). The HQ is estimated by comparing ESVs
to exposure concentrations. The HQ is defined as the estimated environmental concentration (EEC)
divided by the ESV:

HQ=EEC/ESV

The EEC is the maximum dry weight concentration detected in soil in mg COPEC/kg soil. The ESV
represents the concentration below which no risk is predicted. For HQ values that exceed 1.0, the
potential for adverse effects to a receptor cannot immediately be ruled out. For HQs equal to or less than
1.0, the potential for risks due to that COPEC can be considered minor and are dropped from further
consideration. An HQ >1.0 does not mean that unacceptable ecological risks exist or that any remediation
is needed, only that further analyses, such as a site-specific BERA, are needed.

The screening level HQs calculated by comparison of maximum canal sediment concentrations to
screening values are presented in Inset Table 4-4. Appropriate sediment screening values are not
available for strontium. Strontium in sediment was not carried forward in the risk assessment, due to a
lack of ecological toxicity information. At this level of the screening assessment, two metals in canal
sediment have HQ values greater than 1.0, and can be carried forward into the BERA: arsenic and zinc.
Barium does not have a sediment screening value. Because it is generally associated with E&P activity,
barium was retained as a COPEC for the BERA. No soil metals concentrations exceed screening levels,
and soils are not carried forward into the BERA.

Table 4-4: COPEC Screening Hazard Quotients using Maximum Canal Sediment Concentrations

Canal Sediment

Concentration Location Lowest Ecological Screening
Constituent . Screening Value Hazard Quotient (HQ)
[Maximum Value] (depth feet bgs) (mglkg dry) [Based on Lowest ESV]
(mg/kg dry)
Arsenic 24.81 JLS-2 2-4' 9.79 2.5
Barium 3220 JLS-2 0-2' NA NA
Zinc 151.9 JLS-2 0-2' 121 1.3

4.2.3 Risk Characterization

Risk characterization combines data for exposures and effects into a statement about risk. If screening
values are not exceeded, no risk exists due to COPEC exposures on the Property, and if screening
values are exceeded, a more detailed and focused site-specific ecological risk analysis can be initiated.
The term site-specific refers to data that is collected from the site to characterize the environmental
conditions present. Examples of site-specific data collected by ERM for this ERA include soil and
sediment chemical concentration data, site vegetation species counts, tree root studies, cypress tree
measurements, surface water chlorides data, site-specific observations for salinity indicators, ecosystem
services assessments, and recorded observations of site wildlife. These site-specific data support the
conclusions made in the BERA.

An important part of risk characterization is based on COPEC bioavailability. Factors controlling
bioavailability of COPECs in soils/sediments are discussed in the following sections.
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4.2.3.1 Metals

Metals bioavailability is generally minimal in wetland settings due to physical and chemical properties of
native wetland soils and sediments. The soils and sediments themselves, along with bacterial action,
serve to detoxify chemicals introduced into the soils and sediments. Sediments at the Property are high in
clay content, have high cation exchange capacity, and are high in moisture content. These characteristics
are key in the role that wetlands play in sediment quality and in limiting bioavailability to plants and
animals. A discussion of metals bioavailability for arsenic, barium, and zinc (metals in the BERA) follows
in the next few paragraphs.

Arsenic

Arsenic is present naturally in soils and sediments throughout Louisiana (LDEQ 2001). In wetlands,
arsenic is typically associated with sulfide mineral deposits or bound to iron oxyhydroxides (Henke, 2009;
Rahman et al., 2006). Wetlands facilitate arsenic sequestration by accommodating the necessary
biogeochemical conditions, including sediment redox potential, dissolved oxygen (DO) concentration, and
pH (Dorman et al., 2009; Eggert et al., 2008; Spacil et al., 2011). Wetlands promote co-precipitation and
sorption of arsenic with iron oxyhydroxides under oxidizing conditions, and precipitation of arsenic with
sulfide and co-precipitation of arsenic with iron sulfide under reducing conditions. The biogeochemistry at
the Property supports the sequestration of arsenic into non-bioavailable forms.

Barium

Based on the conditions present at the Property and analytical results, barium in soils and sediments is in
the form of barite (barium sulfate; BaSO4). Barite has low water solubility (i.e. <0.003 g/L) compared to
other forms of barium (greater than 87 g/L; Menzie et al. 2008). Barium exposures in sediments on this
Property are not of concern because the barium at the site is barite which is of very low bioavailability
(Menzie et al. 2008, Alberta Environment 2009). Barium is an alkaline earth element with a molecular
weight of 137.36. Barium ions adsorb on clay particles and organic matter, and readily combine (in
seconds to minutes) with sulfates to form barite. The concentrations of sulfate in waters of the Mississippi
River (30-50 mg/L, Lin and Morse 1991) and surrounding waters are more than sufficient to ensure
formation of barium sulfate and lack of bioavailability. Barite is non-toxic to mammails, birds, and aquatic
invertebrates (Khangarot et al. 2009; Boyd et al, 1966; Brown et al., 2014; Silverman et al.; 2010, Kubiak,
2012). Barium is of low bioavailability in soil (Engdahl et al., 2008; Cappuyns, 2018; USGS, 2002;
Environment International Ltd., 2010) and is not a physical or chemical toxin to ecological species
inhabiting the Property (Kuperman et al., 2006). In the case of barium from produced water, some barium
may initially be available when the water is produced, but will quickly bind sulfate once the formation
water enters the environment (Neilsen, 1958). Barium sulfate is non-toxic in soil, sediment, and surface
water due to very low water solubility and very strong affinity between barium and sulfate molecules. The
strong attraction for barium to sulfate in the natural environment leads to the preferential and rapid
formation of non-toxic barium sulfate in soils and sediments, rather than formation of other barium
compounds (Alberta, 2009). The area on the Property containing barium in sediments or soils measured
above typical Louisiana unimpacted soils is a relatively small area of the Former E&P Area of operation.
There is no evidence of accumulation of barium by any species or harm due to barium on the Property,
and no adverse effects due to barium on the Property are present.

Zinc

Under reducing wetland environments, zinc can be reduced to an insoluble sulfide form (ZnS, pK = 24.7).
Zinc is readily precipitated with sulfide, forming insoluble sulfide species that are relatively non-
bioavailable (Brookings 1988; Gillespie et al., 1999; Gillespie et al., 2000). In aerobic conditions, zinc is
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mostly immobile, but under acidic oxidizing conditions, zinc can form soluble and mobile species of Zn. In
higher pH ranges (pH 8-11), Zn (Il) combines with calcium and magnesium carbonates to form co-
precipitants (hydroxyl-carbonates; Stuum and Morgan 1996). In wetlands, Zn is primarily associated with
insoluble sulfides, and minimally retained in plants (Gillespie et al., 1999; Gillespie et al., 2000). Based on
the conditions present on the Property, the bioavailability of zinc is likely minimal.

4.2.3.2 Total Petroleum Hydrocarbons and Polycylic Aromatic Hydrocarbons

TPH measurements are not reliable for prediction of ecotoxicity. TPH is a measure of the mass of
hydrocarbon compounds in soils within a certain molecular weight range, but individual compounds are
not identified in TPH analysis. TPH concentrations are not reported as particular compounds with specific
toxicity to ecological species. Specific toxicity values or risk cannot be calculated based on soil TPH
concentration, and EPA and LDEQ have not developed TPH toxicity values to be used in ERA.

TPH concentrations in soil and sediment may be useful for determining the extent of these constituents
on the Property and the locations of the greatest concentrations. Identification and quantification of
specific fractions of TPH can be used to determine the composition, weathering, and potential for toxicity.
Definitive and reliable scientific values for TPH for higher tier ERA have not been developed.

TPH and PAH concentrations on the Property are low. For example, the TPH concentration at JLS-1 (2-4’)
is 419 mg/kg-dry (Prelim Eco AOI-2), which is below literature values of ecological concern. PAH
concentrations at the Property are low and range from ND to 0.599 mg/kg-dry. PAH are the components of
TPH that have been identified in the scientific literature to pose the highest risk of ecotoxicity (Edwards,
1997). PAHs on the Property are non-detect or very low (below levels of ecological concern) where
maximum concentrations of TPH were measured, and this supports a conclusion of no ecological risk due
to TPH on the Property. For example, at the location of maximum detected total TPH (637 mg/kg-dry, JLS-
2, 2-4’), the total detected PAH are 0.599 mg/kg-dry at 0-2" and 0.203 mg/kg-dry at 2-4’ (sum of 16 RECAP
PAH), which is well below the conservative total PAH ESVs, of 1.6 mg/kg-dry (Buchman, 2008). PAH
samples at MW-1, MW-2, and MW-3 (see Figure 13) used to delineate Prelim Eco AOI-1 (which includes
JLS-2, location of former Chevron E&P operations) are non-detect or less than 0.04 mg/kg-dry. This is as
expected for weathered hydrocarbons that have aged for more than a decade and supports the conclusion
of no ecological risk associated with the weathered TPH and PAH hydrocarbons on the Property.
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5. BASELINE ECOLOGICAL RISK ASSESSMENT (BERA)

51 ERA Step 3

Based on the results from Step 2 of the USEPA (1997) ERA process, the following COPECs on the
Property exceed conservative screening values and are retained for further investigation in the BERA:
arsenic, barium, and zinc in canal sediments.

At the conclusion of Step 2, a Scientific Management Decision is made to either proceed to a site-specific
BERA or to end the risk assessment at the screening level (USEPA, 1997). Based on the screening
results, the Scientific Management Decision at the conclusion of Step 2 is to proceed to a site-specific
BERA for sediment concentrations only. All soil concentrations are below screening values and do not
require further assessment.

The BERA is a site-specific ecological evaluation based on the chemical forms of constituents present,
the extent and concentrations of COPECSs, the ecotoxicity of chemical species, and complete exposure
pathways. The BERA assesses potential toxicological impacts to ecological populations using indicator or
surrogate species.

In the BERA, site-specific data is evaluated. The bioavailability of COPECs is evaluated along with fate
and transport, potential for bioconcentration, bioaccumulation, and biomagnification in the food chain.
Indicator species are selected to assess ecotoxicity of COPECs. To select appropriate indicator species,
trophic level relationships and the physical structure of the habitat are considered. The toxicity endpoints
used in this stage of the risk assessment are values based on mortality, reproduction, or growth.

In order to assess toxicity via ingestion exposure in a variety of animal populations, several indicator
species are required. The following factors are considered in the species selection process: 1) ecological
relevance to site, 2) vulnerability to exposures, 3) sensitivity to toxic effects of COPECs, 4) social and
economic importance, 5) protected species status, and 6) availability of species-specific toxicological
information.

The following avian and mammalian indicator species were selected for the site-specific BERA: 1)
American Robin, 2) Spotted Sandpiper, 3) Mallard Duck, 4) Snowy Egret, 5) Bald Eagle, 6) Least Shrew,
and 7) American Mink. The following sections discuss the lifestyle of these species.

5.1.1 American Robin (Turdus migratorius)

American robins are common birds across the continental United States as well as Louisiana. These
robins are both numerous and widespread, and American robin populations are stable or increasing
throughout their range. Morphometrically, American robins vary somewhat over the ecoregions that they
occupy. Typical life span of robins is about 2-3 years. Robins adapt to a variety of nesting and breeding
habitats. Robins move in response to factors such as temperature, food availability and predation. With
the onset of winter, robins generally move to moist woods where berry-producing trees and shrubs

are common.

American robins are well adapted to living near people and populated areas and they can be observed
foraging on lawns although they eat a lot of fruit in fall and winter. Food for American robins consists
largely of both invertebrates and fruit with their digestive system modified to readily accommodate either
food source. Particularly during spring and summer months, robins eat mostly earthworms as well as
insects and some snails. During the fall months, robins eat a variety of fruits, including chokecherries, pin
cherries, hawthorn, dogwood, and sumac fruits, as well as juniper berries. There is a suggestion in the
peer reviewed literature that robins may try to augment their diet by selectively eating fruits that have
insects in them.
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5.1.2 Spotted Sandpiper (Actitis macularius)

Spotted sandpipers are widely distributed in Louisiana, and this bird has an unusual breeding system for
birds -- polyandry (one female mating with more than one male bird). Spotted sandpipers have
successfully occupied temperate areas for breeding. Polyandry is a successful reproductive strategy for
taking advantage of the relatively long breeding season in temperate areas (compared with the breeding
season in the arctic and subarctic areas used for breeding by most spotted sandpipers and related
species of birds). Spotted sandpipers have been characterized as a "pioneering species" with related
attributes: rapidly and frequently colonizing new sites, emigrating in response to reproductive failure,
breeding at an early age, living a relatively short time (breeding females live an average of only 3.7
years), laying many eggs per female per year, and having relatively low nesting success.

Spotted sandpipers feed by probing, stalking and gathering insects. They also catch some insects on the
wing. Spotted sandpipers wade in relatively shallow water and forage on sediment biota. Spotted
sandpipers mostly eat insects, including beetles, crickets, dipterans, grasshoppers, midge larvae, and
ants. If available, Spotted sandpipers will also eat small fish and aquatic invertebrates. Spotted
sandpipers typically migrate for breeding season and their migration usually occurs at night.
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5.1.3 Mallard Duck (Anas platyrhynchos)

In Louisiana, mallards are abundant and well recognized ducks. In comparison with other ducks, mallards
are relatively large, dabbling ducks with broad wings. The male mallard’s characteristic and conspicuous
green head, grey flanks, and black tail-curl make it readily identifiable. The female mallard (hen) is
marked in a mottled pattern of light and dark brown streaks with a dark brown streak through the eye.
Both male and female mallards have a violet-blue speculum on their wings. Mallards have excellent
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eyesight and hearing, often providing the duck an escape opportunity when a predator approaches. The
mallard is more vocal than most other ducks and uses a variety of sounds to communicate its actions and
moods. Mallards are popular game birds and source of food for hunters.

The maijority of mallard populations are migratory in North America. Beginning in the fall of the year,
mallards leave nesting sites in the north and fly as far south as northern Mexico. Factors that influence
the mallard’s range or alter its patterns include human interference, habitat and food quality and
abundance, and lack of a mate. Mallards are multivores and opportunistic feeders. They consume insects
and aquatic invertebrates, acorns, seeds, tubers and vegetative parts of aquatic plants, as well as crops,
such as corn, soybeans, rice, barley, and wheat.
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5.1.4 Snowy Egret (Egretta thula)

The snowy egret is a common wading bird in Louisiana. It ranges widely in search of food in shallow
waters. The snowy egret has been described as a “dashing hunter” by ornithologists because this wading
bird employs a gated walking technique that is successful in flushing small prey items in the shallow
aquatic habitats where they forage. The snowy egret’s black legs and yellow feet have been suggested to
aid in pursuit of food as the bird wades in shallow water. Small fish are normally prey items for the snowy
egret. However, farmers raising crayfish have indicated that crayfish are also a preferred

food item.

Snowy egrets nest in colonies in vegetation in somewhat isolated places, such as wetlands, marshes,
swamps and even elevated areas. The rookeries and resting sites often change location from year to
year. During their breeding season, snowy egrets feed in areas that provide a ready source of prey items.
Snowy egrets generally spend the winter months in more protected areas conserving energy.

The diet of the snowy egret consists largely of aquatic animals, including fish, frogs, worms, crustaceans,
and insects. These birds use their feet to probe in sediments to find prey items that they secure with their
bill. During their feeding activities, snowy egrets may exhibit a variety of behaviors that assist in
successful acquisition of prey items. For example, they may stalk prey in shallow water, often running or
shuffling their feet, flushing prey into view, as well "dip-fishing" by flying with their feet just above the
water. Snowy egrets may also stand still in order to ambush prey, or hunt for insects mobilized up by
domestic animals in open fields.
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5.1.5 Bald Eagle (Haliaeetus leucocephalus)

Bald eagles are iconic birds that are becoming more widely established in Louisiana in recent years.
Distinguished by their white head and tail feathers, bald eagles are powerful, brown birds that may weigh
as much as 14 pounds and have a wingspan of approximately 8 feet. Male eagles are smaller, weighing
up to 10 pounds and have a wingspan of about 6 feet.

Bald eagles require a good food base, perching areas, and nesting sites. Their preferred habitat includes
estuaries, large lakes, reservoirs, rivers, and some coastal areas. In winter, bald eagles congregate near
open water in tall trees for spotting prey and in night roosts for sheltering. In Louisiana, bald eagles live
near water resources such as rivers, lakes, and marshes where they can find fish. Although bald eagles
feed primarily on fish, they will also feed on waterfowl, turtles, rabbits, snakes, and other small animals as
well as carrion.

Bald eagles usually mate for life, choosing the tops of large trees to build nests, which they typically use
and enlarge each year. Nests may be as large as 10 feet across and weigh as much as 1000 pounds.
Bald eagles travel great distances but usually return to breeding grounds within 100 miles of the place
where they were raised. Breeding bald eagles typically lay one to three eggs each year, and the eggs
hatch after about 35 days. The young bald eagles are flying within three months and are on their own
about a month later. However, disease, lack of food, bad weather, or human interference can kill many
eaglets. Recent studies show that approximately 70 percent survive their first year of life. Bald eagles
may live up to 15 to 25 years in the wild.
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5.1.6 Least Shrew (Crypftotis parva)

The least shrew (Cryptotis parva) is one of the smallest mammals in Louisiana. It has dense fur that is
usually grayish-brown or reddish-brown with a white belly. The least shrew's eyes are relatively small and
its ears are completely concealed within its short fur, resulting in very poor eyesight and hearing.
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The least shrew occupies habitat from the grasslands of southern Canada through the eastern and
central United States and Mexico. The least shrew mostly inhabits grasslands, marshes, and meadows.
They generally prefer somewhat wet habitats, but least shrews also live in dry upland regions. A key
aspect associated with distribution of least shrews is the presence of vegetation that attracts insects,
which are the preferred food for this species.

The least shrew is a relatively active animal with some movement during daylight hours, but they are most
active at night. The least shrew digs through loose soil and leaf litter on the ground surface for its prey.
These small mammals hunt by smell and tactile stimuli. The diet of the least shrew consists mostly of
small insects and other animals, such as caterpillars, beetle larvae, earthworms, centipedes, slugs, and
sow bugs. Least shrews will also feed on the corpses of dead animals, and consume small amounts of
seeds or fruits. Generally, the least shrew eats its prey whole, but when eating crickets and
grasshoppers, they will bite off the head of its prey and eat only the internal organs. When engaging
larger animals, least shrews usually attack the legs and try to cripple its adversary. In pursuing lizards,
which are often too large for the least shrew to kill, they will bite the lizard’s tail, which then falls off (tail
autonomy) and provides the shrew with a meal while the lizard escapes. The North American least shrew
will also sometimes consume bees by living in beehives and eating larvae.
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5.1.7 American Mink (Neovison vison)

The fur of American mink is usually deep brown or black in color, although they also have white markings
on their chests as well as some other parts of their bodies. These smooth-furred mammals have short
limbs, slender bodies, tiny ears and lengthy necks. Adult males range in total length from 19 to 29 inches
and females can grow to lengths of 18 to 28 inches. American mink males are approximately twice the
size of females.

American mink inhabit much of Canada and the United States, although they have not colonized a few
states and regions like Arizona and Hawaii. These nocturnal mammals usually inhabit forested areas,

especially those that are near water sources including ponds, rivers, marshes and swamps. American

mink often use rocks and hollow logs for denning purposes.

American mink are primarily carnivores. Mink will generally eat almost any prey item that they can catch
and kill, including fish, birds, bird eggs, insects, crabs, clams, and small mammals. Food items that are
preferred by American mink include rabbits, chipmunks, ducks, birds, snakes, mice, shrews, frogs,
muskrats and fish. There are both seasonal and annual (temporal) differences in the diet depending on
availability of prey. Mammals are the preferred food of American mink in cold weather. The distribution of
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prey animals such as rabbits or mice may cause American mink to move closer to their food. In food
limited situations, adult mink will kill and eat young mink.
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5.2 ERA Step 4

5.2.1 Work Plan and Sampling Plan

Exposure Assessment. For assessing wildlife receptor exposures, available sediment concentration
data and vegetation and wildlife survey data (ERM, 2021; ICON, 2020) for the Property were used.
Chemical exposure point concentrations were estimated; chemical environmental fate and transport
mechanisms were determined; potentially exposed populations were identified; and ingestion exposure
routes were identified.

Under RECAP, areas of investigation (AQOls) can be used to evaluate exposure to ecological species in
the exposure assessment. Preliminary AOls were delineated in canal sediments. A preliminary AOI
consists of an area of canal sediment samples with concentrations exceeding ecological screening values
and delineated by canal sediment samples not exceeding ecological screening values. The Prelim Eco
AOI-1 and Prelim Eco AOI-2 (see Figure 14) were used for ERA purposes to accurately estimate and
evaluate ecological exposures (e.g. through concentration averaging) across a distinct relevant exposure
area having similar habitat. The Prelim Eco AOI-1 and Prelim Eco AOI-2 are small areas (less than two
acres and less than a half acre, respectively) that include only the sediment locations on the Property that
have an exceedance of conservative sediment screening values.

For a site-specific BERA, exposure estimates can be based on the 95% UCL of the arithmetic mean of
concentrations or average concentrations (USEPA 1997; LDEQ 2003). For this BERA, the 95% UCL of
the arithmetic mean was used to estimate the exposure concentration for each COPEC (where sufficient
data points are available), and the average concentration was also calculated for comparison and
reference (Appendix H). Exposure estimates used in the site-specific BERA are presented below and the
maximum value is also shown for each COPEC for comparison (Inset Table 5-1).
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Table 5-1: Sediment Exposure Point Concentrations for Preliminary Ecological AOls

Canal Sediment

95% Upper

Confidence Average Maximum

Limit (UCL) Concentration | Concentration
Concentration

Constituent

Prelim Eco AOI-1

Arsenic 13.88 11.47 24.81
Barium 1341 919.7 3220
Zinc 108.3 95.16 159.1
Prelim Eco AOI-2

Arsenic NA 7.16 11.1
Barium 847.4 629.9 1270
Zinc NA 100.5 107
Note:

Concentrations are in mg/kg dry weight.

5.2.2 Measurement Endpoints

Measurement endpoints for the BERA are Toxicity Reference Values (TRVs). TRVs are estimated to be
safe doses for the wildlife being assessed. TRVs are generally based on studies that use the most toxic
form of the element being assessed. For this reason, the BERA is a conservative evaluation, due to the
fact that the metal compounds present in south Louisiana wetland settings (see Section 4.2.3.1) are
generally less toxic than the metal compounds that the TRVs are based on (Table 7). TRVs are based
are mortality, growth, and reproduction effects (EPA, 2005).

5.2.3 Study Design

The BERA uses more realistic input values and assumptions than are used in the SLERA. The following
sections describe some of the assumptions used in the BERA, as compared to the SLERA.

Bioavailability and Bioaccumulation: Bioavailability of soil contaminants is assumed to be 100 percent
in the SLERA. In the BERA, more accurate bioavailability has been estimated from a review of the
scientific literature (Table 8 and Table 9).

Dietary composition: In the SLERA, the assumption is made that a species’ diet is entirely comprised of
the most contaminated food type available. In the BERA, the diet composition of the receptor is based on
scientific research and specifically, the diet composition of animals native to Louisiana is used when that

information is available (Table 10).

Area-use factor: The assumption used for home range in the SLERA is that an animal’s home range is
only in the area of contaminated soil and that the animal spends 100 percent of its time in the
contaminated area. The area use factor in the BERA more accurately represents the actual percentage of
an animal’s home range that may be affected and time that the receptor would spend in the contaminated
area, by incorporating home range and time estimates in the calculations (Table 11).

Life stage: The SLERA uses toxicity data from the most sensitive life stage of the receptor population.
For example, if an animal is the most sensitive to a toxin in its juvenile stage of life, then data from the
juvenile life stage is used for the SLERA. In the BERA, data from an average receptor age is used to
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estimate risk. It is an overestimation of risk to assume that the entire population at the Property is at the
most sensitive life stage.

Body weight and food ingestion rates: The BERA uses the body weights and food ingestion rates from
the primary scientific literature to accurately estimate risk at the Property. Body weights from studies of
Louisiana animals are used when available (Table 10).

Toxicity Values: For the SLERA, toxicity is estimated for entire classifications of receptors (example:
vertebrates, invertebrates) by comparing soil concentrations to screening values that are calculated to be
over-inclusive. The screening values are designed to “not miss” the possibility of risk being present. For
the BERA, TRVs are used for calculating risk. TRVs are species specific, and are used to calculate a
more accurate risk estimate for a representative receptor population.

5.2.4 Data Quality Objectives

Data Quality Objectives are important to the acquisition of reliable data for quantitative risk assessment.
Risk-based decisions must be based on data of known quality which meet LDEQ RECAP and USEPA
requirements. The data for this risk assessment were determined to be usable for risk assessment.

The soil/sediment data collected and discussed in this report were collected by ERM (2020, 2021), HET
(2020, 2021), and ICON (2020, 2021). The chemical analyses of metals, TPH fractions, and PAH in
soil/sediment were performed by Element Materials Technology Lafayette (Element) in Lafayette,
Louisiana, Pace Analytical Gulf Coast (Pace) in Baton Rouge, Louisiana, and Waypoint Analytical
Louisiana, Inc. (Waypoint) in Marrero, Louisiana. Element, Pace, and Waypoint are LDEQ LELAP
certified laboratories. All qualified data have been included in this risk assessment. The metals and PAH
data were generated using USEPA SW-846 methods, while TPH fraction data were generated using TPH
MADEP VPH and TPH MADEP EPH methods. Metals, PAH, and TPH fraction data meet the definition of
definitive data. Samples were appropriately collected and identified in the field by sample identification
number, and date and time of collection. Sample quantitation limits were reviewed and found to be
acceptable for ERA.

5.3 ERA Step 5

5.3.1 Field Sampling Plan Verification

In Step 5, efforts are made to determine that the field sampling plan is appropriate for site conditions.
That is, the sampling methods and equipment planned should be effective for the media and populations
on the Property. Past experience with working in freshwater wetlands in Louisiana was used to determine
the sampling efforts needed.

54 ERA Step 6

5.4.1 Analysis of Ecological Exposures and Effects

A review of the available sampling data (ERM, 2020, 2021; HET, 2020, 2021, ICON, 2020, 2021)
identified that sufficient data are available to estimate ecological risk at the Property. Site-specific data
from this step replace assumptions made during the screening-level analysis in Steps 1 and 2.
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5.5 ERA Step 7

5.5.1 Risk Estimation and Characterization

Risk Characterization includes two major steps: risk estimation and risk description. In the risk estimation
step of the BERA, risk is estimated and the uncertainties associated with risk assessment methods are
evaluated. All input assumptions to the risk estimate are documented.

Potential exposures and ecological effects were evaluated for COPECs and receptors on the Property.
The equation used for calculating potential risk (HQs) for COPECs in the site-specific BERA for the
Property is as follows (USEPA 2005a):

([Soil x Ps x FIR x AFas] + [Y} Bi x Pix FIR x AFai|) x AUF _

TRV HQ
HQ = Hazard Quotient for analyte/COPEC (unitless)
Soil = Concentration of analyte/COPEC in soil (mg/kg dry weight)
N = Number of different biota types in diet (food types)
Bi = Analyte/COPEC in biota type (i) (mg/kg dry weight)
Pi = Proportion of biota type (i) in diet
FIR = Food ingestion rate (kg food [dry weight]/kg BW [wet weight]/day); BW = body weight
AFa = Absorbed fraction of analyte/COPEC from biota type (i)
AFas = Absorbed fraction of analyte/COPEC from soil (s)
TRV = Toxicity Reference Value, based on estimated no adverse effect dose (mg/kg BW/day)
for the surrogate species
Ps = Soil ingestion as a proportion of diet
AUF = Area use factor (spatial factor, SF and temporal factor, TF)

Appendices | and J include all of the HQ calculations, analyses, and input values used to calculate risk
estimates.

A summary of the results of the risk assessment and a discussion of uncertainties is included in Sections
5.6 and 5.7.

5.6 ERA Step 8

5.6.1 Risk Management Decision

Results of the BERA are provided in summary form for the Preliminary Ecological AOls (Inset Table 5-2).
The results of this BERA can be used to support decisions regarding any remediation needed for the
Preliminary Ecological AOls. The damage caused by any remedy must be considered and weighed
against the need for that remedy (USEPA 1997), especially in the instance of sensitive habitats such

as wetlands.
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Table 5-2: Results (Hazard Quotients) for Preliminary Ecological AOls

Canal Sediment Hazard Quotients (HQs)

COPEC

Avian Receptor Species

Mammalian Receptor
Species

Prelim Eco AOI-1

95% UCL as Exposure Concentration

Arsenic 0.0362 0.0117 0.0000376 0.0000118 0.0000000350 0.0865 0.000419
Barium 0.00492 0.000757 0.00000227 0.00000877 0.0000000335 0.000646 0.00000293
Zinc 0.132 0.0566 0.000163 0.0000837 0.000000119 0.133 0.000922
Average Concentration as Exposure Concentration

Arsenic 0.0299 0.00970 0.0000311 0.00000974 0.0000000289 0.0717 0.000346
Barium 0.00337 0.00052 0.00000156 0.00000602 0.000000023 0.000444 0.00000201
Zinc 0.116 0.0497 0.000143 0.0000734 0.000000105 0.117 0.000809
Maximum Concentration as Exposure Concentration

Arsenic 0.0648 0.0210 0.0000673 0.0000211 0.0000000623 0.155 0.000747
Barium 0.0118 0.00182 0.00000544 0.0000211 0.0000000804 0.00155 0.00000704
Zinc 0.195 0.0831 0.000239 0.000123 0.000000176 0.195 0.00136
Prelim Eco AQOI-2

95% UCL as Exposure Concentration

Arsenic NA NA NA NA NA NA NA
Barium 0.00255 0.000121 0.000000351 | 0.00000135 0.00000000529 0.000208 0.000000459
Zinc NA NA NA NA NA NA NA
Average Concentration as Exposure Concentration

Arsenic 0.0153 0.00152 0.00000475 0.00000148 0.00000000450 0.0228 0.0000533
Barium 0.00189 0.0000896 0.000000261 | 0.00000100 0.00000000393 0.000155 0.00000034
Zinc 0.101 0.0132 0.000037 0.0000190 0.0000000277 0.0630 0.000212
Maximum Concentration as Exposure Concentration

Arsenic 0.0238 0.00236 0.00000736 0.00000231 0.00000000700 0.0354 0.0000830
Barium 0.00382 0.000181 0.000000526 | 0.00000202 0.00000000792 0.000313 0.000000687
Zinc 0.107 0.0141 0.0000394 0.0000201 0.0000000295 0.0670 0.000226
Note:

The appropriate exposure concentration for a BERA is the 95% UCL of the arithmetic mean of concentrations or average
concentrations (USEPA 1997; LDEQ 2003). The maximum concentration is a hypothetical exposure concentration and shown
for completeness.

The calculated HQs, based on 95% UCL and average exposure concentrations in sediment, are low for

all receptors, and all HQs are less than 1.0. Therefore, based on the multiple lines of field evidence
demonstrating expected biological diversity for a swamp habitat in the region, and low HQ values, there is
currently no risk identified and no potential for risk to the ecological receptors on the Property. There is no
need for remediation or for further investigation.

In addition to all calculated risk for all receptors being below the benchmark of 1.0, based on 95% UCL

and average sediment concentrations, all calculated risk values for maximum concentrations in all
sediments are also below the benchmark of 1.0. See Appendix J for HQ calculations.
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5.7 Uncertainty Evaluation

There are three basic categories of uncertainty: 1) conceptual model uncertainty; 2) natural variation and
parameter error; and 3) model error.

Parameter error is unavoidable, because all members of a population, all soil present, all habitat features
cannot be sampled. If all members of a population could be sampled, the true parameter distribution
could be known. However, only a few members of the population can be sampled, leaving uncertainty
concerning the true parameter value distribution. We have reduced this uncertainty for sediment
concentrations by sampling the most likely impacted areas of the Property, biasing the results towards
over estimation of risk.

The initial COPEC list is a source of uncertainty. All chemicals present cannot be measured and
analyzed. We have addressed this uncertainty by measuring and analyzing the chemicals that have
historically been an issue at oil and gas production sites. Uncertainty can arise from making estimates of
toxicity based on limited data. We have limited this uncertainty by using conservative estimates of toxicity
from the primary scientific literature. There is uncertainty in chemical monitoring data and in dose models.
We have addressed this uncertainty by analyzing data at qualified labs, certified to do the analyses. The
uncertainty in the dose model is based on limiting the model to ingestion. There are other forms of
exposure, but they are minor compared to ingestion, so this portion of uncertainty is judged to be low. The
uncertainty due to environmental variability, which arises from true heterogeneity in the environment and
receptors, will be inherent in any calculation. There is uncertainty that could potentially be reduced by
additional study, but in the instance of this assessment, there would not be much gained by additional
study, due to the low HQs and lack of evidence of toxicity. For this reason, that portion of uncertainty is
judged to be low.

The uncertainties in the BERA will likely tend to overestimate risk.

5.8 Summary and Conclusions

The BERA developed for the Jeanerette Lumber & Shingle Co., LLC Property was conducted in
accordance with LDEQ (LDEQ 2003) and USEPA (USEPA 1997 and 1998) guidance. ERAs evaluate
ecological effects caused by human activities or stressors. The term “stressor” is used here to describe
any chemical, physical, or biological entity that can induce adverse effects on individuals, populations,
communities, or ecosystems. Thus, the ERA process must be flexible while providing a logical and
scientific structure to accommodate a broad array of stressors (USEPA, 1992).

USEPA guidance uses a tiered approach (Figure 7) to determine if sitt COPECs present an
unacceptable risk to ecological receptors. The SLERA focused on potential chemical stressors associated
with the Jeanerette Lumber & Shingle Co., LLC Property (i.e. in surface soils and sediments). The SLERA
for the Property conservatively estimated potential risks by comparing maximum detected COPEC
concentrations to conservatively-derived ecotoxicity screening values. The USEPA guidance provides an
opportunity to develop or assemble more site-specific information for more accurate risk assessment. For
the Jeanerette Lumber & Shingle Co., LLC Property, this was accomplished by proceeding with Steps 3-8
of the USEPA ERA process and production of a BERA that is specific for this site.

The data, analyses, and lines of evidence presented in the site-specific BERA demonstrate that there are
no extant or potential ecological risks for the biological populations at the Jeanerette Lumber & Shingle
Co., LLC Property.
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6. RESPONSE TO PLAINTIFFS’ CLAIMS OF ECOLOGICAL RISK AND
ASSESSMENT OF NEED FOR REMEDIATION

The Plaintiffs’ expert, Dr. William J. Rogers authored a report titled: Rogers, William J. 2020.
Toxicological Evaluation and Risk Assessment Jeanerette Lumber Company & Shingle Company
LLC v. ConocoPhillips Company, et al.; Docket 134307, Div. “E”; 16th JDC; Bayou Pigeon Oil
Field, Iberia Parish, LA. Omega EnviroSolutions, Inc., Canyon, TX. (October 2, 2020).

The report by Dr. William J. Rogers (Rogers) addresses numerous topics, however this discussion is
limited to the claims Rogers makes concerning ecological species.

Rogers claims (pg. 16-17, Rogers, 2020) that concentrations of metals, salts, and hydrocarbons in site
media “pose an unacceptable health risk to ... ecological populations” and that this risk will continue for a
“long period of time” (opinions 4 and 5, pg. 16-17). Rogers does not present any evidence of current
adverse effects to the health of any species living on the Property or evidence of this occurring in the
past. Decades have elapsed since all E&P operations ceased on the Property (ERM, 2020), and during
that time, we are aware of no reports made of adverse effects to the health of ecological populations on
the Property. Rogers does not report any actual observations or data of damage to ecosystems,
vegetation, or wildlife. Instead, Rogers’ claims are based on a hypothetical desktop calculation.

The HQ calculations (Rogers, 2020, Attachment 2-C), which are Rogers’ only proposed support for
claiming damage to ecological populations, cannot be used to estimate ecological risk at the Property,
because several factors used in the calculations do not reflect site conditions. For one example, Rogers
uses a barium soil bioavailability estimate of 100%, which is not supported by any scientific reference or
by any USEPA or LDEQ guidance. Rogers cites Menzie et al. (2008) as a reference for 100% barium
bioavailability, however, the Menzie (2008) paper does not report 100% bioavailability of barium from soil.
Instead, Menzie (2008) discusses the low solubility and low bioavailability of barite. Rogers’
overstatement of barium bioavailability (100%) causes dose and exposure to be miscalculated, and an
HQ estimate greater than the benchmark of 1.0. This greatly overstates risk, when the form of barium
present at locations of former E&P operations is barite, which is primarily inert and non-toxic to ecological
species.

Rogers’ report (pp. 91-93) contains an erroneous analysis of potential responses of bald cypress trees to
oilfield produced water (OPW) for the Property. He relies on several scientific studies of bald cypress, but
none of these studies involved OPW, weathered OPW, or measurements of EC or salinity in soil.
Specifically, the proposed plaintiffs’ plan is to remediate soils to a specific, but not site-specific, EC value,
and none of Rogers’ referenced papers report EC in soil or salinity in soil porewater, which makes the
studies not applicable for comparison to site conditions. Although 29-B salt standards do not apply to
submerged wetlands (the Property is a submerged wetland), we have reviewed each of the cypress
tree/salinity papers cited in the Rogers report. It should be noted that our site-specific study identified no
evidence of adverse salt effects to cypress trees. Instead, our investigation identified cypress trees on the
Property of expected size and without salt effects. Each of the citations in Rogers’ (2020) report of
potential risk of OPW (salts, etc.) to bald cypress is reviewed briefly below. These reports do not contain
data supporting Rogers’ conclusions regarding bald cypress on the Property or current risks associated
with any salts that may be on the Property.

m Krauss, KW, J.A. Duberstein, T.W. Doyle, W.H. Conner, R.H. Day, L.W. Inabinette and J.L.
Whitbeck. 2009. Site condition, structure, and growth of baldcypress along tidal/nontidal
salinity gradients. Wetlands 29: 505-519.

In this study (Krauss et al. 2009), bald cypress and other vegetation were studied in coastal
Louisiana, South Carolina and Georgia at selected sites along five landscape transects. The
authors hypothesized in advance of this study that these sites were being degraded by proximity
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to estuaries and that salinity was the primary driver of environmental degradation. It was clear
that other factors such as hydrology and nutrient conditions were present and operational during
the field studies. The authors clearly stated that the cypress growth observed was not solely
related to salinity, but was also strongly correlated with nutrient (nitrogen) concentrations. Rogers’
(2020) conclusion that the decreased growth of bald cypress was due to salinity (1.3 ppt) is not
supported by the data in Krauss et al. (2009). Further, Rogers’ (2020) choice of a salinity
concentration (1.3 ppt) and application of that salinity to this specific situation (the JLS Property)
is not supported by the data in the Krauss et al. (2009) study. The Krauss et al. (2009) study
cannot be used to extrapolate directly to the JLS Property because the environmental and
chemical conditions in the Krauss study are not equivalent to conditions at the JLS Property.
Krauss et al. (2009) did not study produced water, EC in soils, or salinity in soil porewater.

® Conner, W.H., KW. McLeod, and J.K. McCarron. 1997. Flooding and salinity effects on
growth and survival of four common forested wetland species. Wetlands Ecology and
Management 5: 99 — 109.

As stated in Conner et al. (1997), survival, growth, and biomass of baldcypress (Taxodium
distichum (L.) Rich.), water tupelo (Nyssa aquatica L.), Chinese tallow (Sapium sebiferum (L.)
Roxb.), and green ash (Fraxinus pennsylvanica Marsh.) seedlings were examined in an
experiment varying water levels (watered, flooded) and salinity levels (0, 2, and 10 ppt, plus a
simulated storm surge with 32 ppt saltwater). This study produced a relatively large data set for
seedings from wetland plants in South Carolina. All seedlings, except for those flooded with 10
ppt saltwater, survived to the end of the experiment. Flooding with 2 ppt saltwater caused a
significant reduction in diameter growth in water tupelo, green ash, and Chinese tallow, but not in
baldcypress. Rogers (2020) chose to emphasize the measure of seedling height (that was
significantly affected) at 2 ppt salinity, but Conner et al. (1997) pointed out that diameter growth
was not affected at 2 ppt.

Rogers (2020) also cited Conner et al. (1997) as the source of information supporting 100%
mortality of baldcypress seedlings exposed to 10 ppt salinity for 6 weeks (p. 92). It is not clear
that the Conner et al. (1997) paper supports this conclusion. The results for the plants from
coastal South Carolina were variable and responses to salinity and flooding depended on the age
of the seedlings as would be expected. Conner et al. (1997) did not study produced water, EC in
soil, or salinity in soil porewater.

® Conner, W.H. and L.W. Inabinette. 2005. Identification of salt tolerant baldcypress
(Taxodium distichum (L.) Rich) for planting in coastal areas. New Forests 29: 305 — 312.

Conner and Inabinette (2005) were cited as the source data for 18.5 ppt salinity (max. drought)
causing mortality (>80%) with 4 %2 years of exposure in a controlled field study of bald cypress
seedlings. In this study, Conner and Inabinette (2005) collected bald cypress seeds from a variety
of locations in the southeastern US and planted them in abandoned rice fields in South Carolina.
The rice fields were flooded with saline water and survival was monitored. The data obtained and
presented in Conner and Inabinette (2005) do not support Rogers’ (2020) conclusions because
the conditions in South Carolina rice fields do not accurately simulate conditions (hydrosoils,
hydrology, water chemistry) in the JLS wetlands. No produced water, soil EC or soil porewater
salinity was studied in this experiment.

m Lauer, N. 2013. Physiological and biochemical responses of bald cypress to salt stress.
Master’s Thesis, Department of Biology, University of North Florida. 123 pp.

In Florida, Lauer (2013) noted that the vitality of bald cypress within coastal freshwater wetlands
is threatened by saltwater intrusion. Biomarkers to detect sub-lethal salinity stress were
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developed using a controlled greenhouse study. According to Lauer (2013), bald cypress saplings
maintained at elevated salinities of 4 and 8 ppt exhibited a decrease in maximum quantum yield
and an increase in nonphotochemical quenching. Cypress leaves (needles) exhibited an increase
in Na+, H202, and free proline content compared to plants maintained in freshwater in a
greenhouse. These biomarkers were used to detect salinity stress within a population of cypress
associated with the lower St. Johns River where saltwater intrusion is occurring. Direct application
of Lauer’s (2013) study to the JLS Property is not appropriate as the greenhouse conditions and
exposures do not accurately simulate the natural physical and chemical conditions in the JLS
wetlands. In Lauer (2013), no produced water (OPW), EC in soil, or salinity in soil porewater was
studied.

m Allen, J.A,, J.L. Chambers and S.R. Pezeshki. 1997. Effects of salinity on baldcypress
seedlings: Physiological responses and their relation to salinity tolerance. Wetlands 17:
310 - 320.

Baldcypress seedlings were collected from Louisiana and Alabama and grown in greenhouse
soils with fertilizers. The seedlings were subjected to salinity and flooding treatments in the
greenhouse. A variety of measurements were made of responses to salinity, and considerable
variation was observed across the genetic variants. Correlations were determined for responses
to treatments. The data in Allen et al. (1997) do not pertain to the JLS Property because
greenhouse conditions in this experiment do not accurately simulate conditions (hydrosaoil,
hydrology, exposure) in the JLS wetlands. No produced water was used in the experiments by
Allen et al. (1997).

m Stiller, V. 2009. Soil salinity and drought alter wood density and vulnerability to xylem
cavitation of baldcypress (Taxodium distichum (L.) Rich.) seedlings. Environmental and
Experimental Botany 67: 164 — 171.

As stated by Stiller (2009), the objective of this study was to evaluate the vulnerability of bald
cypress seedlings grown under elevated soil salinity and under drought conditions to xylem
cavitation. Of particular interest was the potential for increase in wood density and cavitation
resistant plants and whether drought and salinity trigger comparable responses. The plants were
grown in artificial media and greenhouse conditions. No produced water was used in this
greenhouse experiment. These data are not directly relevant for the JLS Property because the
conditions in the greenhouse study do not accurately simulate conditions (hydrology, hydrosail,
exposure) in the JLS wetlands.

m Allen, J.A,, J.L. Chambers, and D. McKinney. 1994. Intraspecific variation in the response
of Taxodium distichum seedlings to salinity. For. Ecol. Manage. 70: 203 — 214.

Seedlings of bald cypress from Alabama and Louisiana were evaluated for their responses to
salinity and flooding stress. Based on the results, the authors recommended a breeding program
to select for salt and flood tolerant strains. Seedlings were affected by increasing salinity, but, as
noted by the authors, there were large interspecific variabilities in those responses. These data
would not support the selection of a single value to represent the population response to salinity
and flooding exposures as was done by Rogers (2020). There were no data in this paper to
support Rogers’ reference to 100% mortality in bald cypress seedlings in 60 days of exposure to
10 ppt salinity (p. 92). The Allen et al. (1994) study used Forty Fathoms Marine Mix as a source
of salinity. No produced water, soil EC, or soil porewater salinity was studied in this investigation.

m Conner, W.H., 1994. The effect of salinity and waterlogging on growth and survival of
baldcypress and Chinese tallow seedlings. Journal of Coastal Research 10(4): 1045 — 1049.
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Growth, biomass and survival of baldcypress (Taxodium distichum (L.) Rich.) and Chinese tallow
(Sapium sebiferum (L.) Roxb.) seedlings were measured in an experiment with varying water
depths and salinity levels as well as a simulated storm surge with water of salinity at 32 ppt. The
seedlings were four months old. Bald cypress did not survive flooding in 10 ppt water. This study
was intended to simulate potential effects of a hurricane in coastal South Carolina and the salinity
used for this study was Instant Ocean Synthetic Sea Salt. This laboratory study is not directly
applicable to the JLS Property because the exposures and experimental conditions do not
accurately simulate conditions on the JLS Property. No produced water was used in this study
and no measurements were made of soil EC or soil porewater salinity.

In summary, Rogers (2020) included in his report a brief characterization of the potential risks of bald
cypress (Taxodium distichum) to exposures of “salts” on the Jeanerette Lumber & Shingle LLC Property.
As outlined above, Rogers mischaracterized the data in the reports that he cited and that led him to the
conclusion that the bald cypress on this Property is at risk. This conclusion is belied by not only the
publications or reports that he used, but also the bald cypress trees extant on the Property. Recruitment
of bald cypress was documented during site investigations in which young cypress were documented to
be growing where water depths would permit. Also observed on the Property were more mature bald
cypress trees that were also growing as expected (see Section 3.2). Rogers (p. 92) included a paragraph
entitled “Evaluation of Risks of Chlorides in Qilfield Produced Water to Baldcypress.” This paragraph
contains a tortuous logic path winding from salinity (and flooding) effects to chlorides and then to
weathered oilfield produced water. An initial scientific concern with this approach is that salinity is an
undefined and generic parameter that must be evaluated carefully, specifically from a toxicological
perspective (Goodfellow et al. 2000). Specifically, chlorides are anions and can only be toxicologically
evaluated in the context of associated cations. In other words, chlorides simply do not exist in nature
alone (they always have associated cations that influence their toxicity). Finally, Rogers’ commentary on
OPW released more than a decade ago is irrelevant when there are current observations of a functioning
cypress swamp on the Property that does not demonstrate impacts from salinity.

We do agree with the last sentence (p. 92) of Rogers’ report — “Evaluation of risks of OPW to baldcypress
should be conducted on a site-specific basis and correlated with measured exposure concentrations and
field observations as appropriate.” Importantly, this was not done by Rogers in this case. Straightforward
field observations confirm that Rogers’ risk assessment process and conclusions concerning cypress
trees at the Property are incorrect.

Miller, Gregory W. and W. Prejean. 2020. Expert Report and Restoration Plan for the Landowners;
Jeanerette Lumber and Shingle, LLC v ConocoPhillips Company, et al; Docket 134307, Div “E”;
16th JDC; Lake Bayou Pigeon Oil Field, Iberia Parish, LA. (September 22, 2020).

ICON report (Miller and Prejean 2020) contains a proposal by Mr. Miller and Mr. Prejean to restore canal
sediments to an EC of 6.3 mmhos/cm for cypress tree growth and to the NOAA SQuiRT TEL for metals.
We disagree with remediation of canal sediments based on any value associated with growing trees, as
trees do not grow directly in water bottoms such as canals. We also disagree with Mr. Miller and Mr.
Prejean’s proposal to remediate based on a potential exceedance of an ecological screening value, such
as the NOAA TEL. The purpose of a screening value is to determine if further investigation is needed or if
no further investigation is needed (USEPA, 1997). A decision to remediate, following exceedance of a
screening value, is not part of the USEPA (1997) ecological risk assessment process. Mr. Miller and Mr.
Prejean did not perform an ecological risk assessment.

Mr. Miller and Mr. Prejean propose restoration of soil and sediment outside of the canals (to a maximum
depth of approximately 18-20 feet below ground surface) to an EC of 6.3 mmhos/cm for cypress tree
growth. We disagree with the proposal that removing soils and treed swamp up to a depth of 20 feet
would benefit a sensitive setting, such a cypress-tupelo swamp wetland (USEPA, 1997). The risk of the
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Miller/Prejean plan is removal and destruction of about 40 acres of cypress-tupelo swamp, emergent
wetlands, and surface water habitat for birds, mammails, reptiles, fish, invertebrates, and other plants. In
the best interests of preserving earth’s resources and protecting Louisiana swamp biodiversity, we
strongly disagree with the removal of functioning cypress-tupelo wetland habitat, as proposed by Miller
and Prejean.

Based on our site inspection and ERA, we believe that the opinions provided by the plaintiffs’ experts
regarding exposures from legacy operations as well as impacts on the flora and fauna on the subject
Property are not supported by data from the Property. There is no evidence that habitat for populations of
any species has been limited on the Property by legacy oil and gas operations.

The conclusions presented in this ERA are based on: 1) data from investigations conducted in 2021 and
2021 of the wildlife and vegetation, and measurements of COPECs in soils in 2020 and 2021; 2) site
inspections; 3) a SLERA,; and 4) a site-specific BERA. The lines of evidence demonstrate that there are
no unacceptable risks to ecological receptors at the Property.
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Table 1
List of Vegetation Observed at the Property
Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.
Bayou Pigeon Oil & Gas Field
Iberia Parish, Louisiana

Common Name Scientific Name Wetland Classification Growth Habit State Status
Red maple Acer rubrum FAC Tree Native
Oppositeleaf spotflower Acmella oppositifolia NA Forb/herb Native
Alligatorweed Alternanthera philoxeroides OBL Forb/herb Introduced
Annual ragweed Ambrosia artemisiifolia FACU Forb/herb Both
Milkweed Asclepias sp. NA NA Both
Mosquitofern (A) Azolla sp. OBL Forb/herb Both
Smooth beggartick (A) Bidens laevis OBL Forb/herb Native
American buckwheat vine Brunnichia ovata FACW Vine Native
Balloon vine Cardiospermum halicacabum FAC Forb/herb, Vine Introduced
Sedge Carex sp. NA Graminioid NA
Buttonbush Cephalanthus occidentalis OBL Tree, Shrub Native
Carolina coralbead Cocculus carolinus FAC Vine Native
Flatsedge Cyperus sp. NA Graminoid Both
Common water hyacinth (A) Eichhornia crassipes OBL Forb/herb Introduced
Eastern swampprivet Forestiera acuminata OBL Tree, Shrub Native
Water locust Gleditsia aquatica OBL Tree, Shrub Native
Honey locust Gleditsia triacanthos FAC Tree, Shrub Native
Halberdleaf rosemallow Hibiscus laevis OBL Forb/herb Native
Rosemallow Hibiscus lasiocarpos NA Subshrub, Forb/herb Native
Crimsoneyed rosemallow Hibiscus moscheutos OBL Subshrub, Forb/herb Native
Rosemallow Hibiscus sp. NA NA NA
Floating marshpennywort (A) Hydrocotyle ranunculoides OBL Forb/herb Native
Possumhaw llex decidua FACW Tree, Shrub Native
Whitestar Ipomoea lacunosa FAC Forb/herb, Vine Native
Common duckweed (A) Lemna minor OBL Forb/herb Native
American spongeplant (A) Limnobium spongia OBL Forb/herb Native
Japanese honeysuckle Lonicera japonica FACU Vine Introduced
Anglestem primrose-willow Ludwigia leptocarpa OBL Subshrub, Forb/herb Native
Wand lythrum Lythrum lineare OBL Forb/herb Native
Loosestrife Lythrum sp. NA NA NA
Peppervine Nekemias arborea FAC Shrub, Vine Native
Water tupelo Nyssa aquatica OBL Tree Native
Cuban bulrush Oxycaryum cubense OBL Graminoid Native
Butterweed Packera glabella OBL Forb/herb Native
Horsetail paspalum Paspalum fluitans OBL Graminoid Native
Lanceleaf fogfruit Phyla lanceolata OBL Forb/herb Native
Planertree Planera aguatica OBL Tree Native
American Sycamore Platanus occidentalis FACW Tree Native
Knotweed Polygonum sp. NA NA NA
Southern dewberry Rubus trivialis FACU Subshrub, Vine Native
Black willow Salix nigra OBL Tree Native
Water spangles (A) Salvinia minima OBL Forb/herb Introduced
Lizard's tail Saururus cernuus OBL Forb/herb Native
Roundleaf greenbrier Smilax rotundifolia FAC Shrub, Vine Native
Johnson grass Sorghum halepense FACU Graminioid Introduced
Bald cypress Taxodium distichum OBL Tree Native
Spanish moss Tillandsia usneoide FAC Forb/herb, Vine Native
Poison ivy Toxicodendron radicans FAC Shrub, Subshrub, Forb/herb, Vine Native
Chinese tallow Triadica sebifera FAC Tree Introduced
Grape vine Vitis sp. NA Vine NA
Notes:

Wetland classification, growth habit, and Louisiana state native/introduced status provided by the USDA (2021) PLANTS database.
NA : Data not available. Wetland classification, growth habit, and state status data are not always applicable to taxa identified to genus.
(A): Indicates aquatic vegetation. Aquatic vegetation may be free-floating, submerged, or emergent (Clemson University, 2021).

References:

Clemson University. 2021. "Floating Aquatic Plants." Available: https://www.clemson.edu/extension/water/stormwater-ponds/problem-solving/aquatic-
weeds/floating-plants/index.html. Accessed March 2021.

U.S. Department of Agriculture (USDA) Natural Resources Conservation Service. 2021. PLANTS Database. Available:
https://plants.sc.egov.usda.gov/java/. Accessed March 2021.
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Table 2

List of Birds Observed at the Property
Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.
Bayou Pigeon Oil & Gas Field

Iberia Parish, Louisiana

Common Name Scientific Name Diet
Barred Owl Strix varia Mammals
Great Blue Heron Ardea herodias Fish
Great Egret Ardea alba Fish
Prothonotary Warbler* Protonotaria citrea Insects
Red-shouldered Hawk Buteo lineatus Mammals
Snowy Egret Egretta thula Fish
Wood Duck Aix sponsa Plants
Little Blue Heron Egretta caerulea Fish
American Crow Corvus brachyrhynchos Omnivore
American Robin Turdus migratorius Insects
Anhinga Anhinga anhinga Fish
Bald Eagle* Haliaeetus leucocephalus Fish
Belted Kingfisher Megaceryle alcyon Fish
Black-crowned Night-heron* Nycticorax nycticorax Fish
Blue-gray Gnatcatcher Polioptila caerulea Insects
Carolina Chickadee Poecile carolinensis Insects
Carolina Wren Thryothorus ludovicianus Insects
Common Grackle Quiscalus quiscula Omnivore
Common Yellowthroat Geothlypis trichas Insects
Downy Woodpecker Dryobates pubescens Insects
Eastern Phoebe Sayornis phoebe Insects
Fish Crow Corvus ossifragus Omnivore
Hermit Thrush Catharus guttatus Insects
Mississippi Kite* Ictinia mississippiensis Insects
Northern Cardinal Cardinalis cardinalis Seeds
Northern Flicker Colaptes auratus Insects
Northern Parula* Setophaga americana Insects
Osprey Pandion haliaetus Fish
Orange-crowned Warbler Leiothlypis celata Insects
Pileated Woodpecker Dryocopus pileatus Insects
Red-bellied Woodpecker Melanerpes carolinus Insects
Red-eyed Vireo Vireo olivaceus Insects
Red-tailed Hawk Buteo jamaicensis Small Animals
Red-winged Blackbird Agelaius phoeniceus Insects
Swallow-tailed Kite* Elanoides forficatus Insects
Turkey Vulture Cathartes aura Carrion
White-throated Sparrow Zonotrichia albicollis Seeds
White-eyed Vireo* Vireo griseus Insects
Yellow-bellied Sapsucker Sphyrapicus varius Insects
Yellow-rumped Warbler Setophaga coronata Insects
Yellow-throated Vireo Vireo flavifrons Insects

Notes:

1. Species in bold are identified by the U.S. Fish and Wildlife Service Southeast Louisiana Refuges as swamp

associates (USFWS, 2006).

2. Habitat and diet data provided by the The Cornell Lab (2021).

*: Denotes a Species of Concern due to declining populations (USFWS, 2006).

References:

The Cornell Lab. 2021. All About Birds. Available: https://www.allaboutbirds.org/news/. Accessed February 2021.
U.S. Fish and Wildlife Service (USFWS). 2006. "Atchafalaya National Wildlife Refuge Bird List". Southeast
Louisiana Refuges. Available: https://www.fws.gov/southeast/pubs/atchafalaya_birdlist.pdf. Accessed March

2021.
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Table 3

List of Non-Avian Wildlife Observed at the Property
Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.
Bayou Pigeon Qil & Gas Field

Iberia Parish, Louisiana

Taxa Common Name Scientific Name Trophic Level

Reptile American alligator Alligator mississippiensis Apex
Mammal Coyote Canis latrans Apex
Mammal Bobcat Lynx rufus Apex
Mammal Red fox Vulpes vulpes Tertiary
Mammal Northern raccoon Procyon lotor Tertiary
Reptile Snakes Suborder Serpentes Tertiary
Reptile Cottonmouth Agkistrodon piscivorus Teritiary
Reptile Western ribbon snake Thamnophis proximus Teritiary
Amphibian Frog Order Anura Secondary
Amphibian Bronze frog Lithobates clamitans clamitans Secondary
Amphibian Cricket frog Acris sp. Secondary
Amphibian Blanchard's cricket frog Acris blanchardi Secondary
Amphibian Green tree frog Hyla cinerea Secondary
Aquatic Invertebrate Crayfish Superfamily Astacoidea Secondary
Fish Fish Subphylum Vertebrata Secondary
Fish Asian carp Superfamily Cyprinidae Secondary
Reptile Lizards Order Squamata Secondary
Reptile Green anole Anolis carolinensis Secondary
Terrestrial Invertebrate Dragonflies Infraorder Anisoptera Secondary
Terrestrial Invertebrate Eastern pondhawk Erythemis simplicicollis Secondary
Terrestrial Invertebrate Spiders Order Araneae Secondary
Terrestrial Invertebrate Fishing spider Dolomedes sp. Secondary
Terrestrial Invertebrate Dark fishing spider Dolomedes tenebrosus Secondary
Terrestrial Invertebrate Six-spotted Fishing Spider |Dolomedes triton Secondary
Terrestrial Invertebrate Wasp Order Hymenoptera Secondary
Terrestrial Invertebrate Red paper wasp Polistes carolina Secondary
Aquatic Invertebrate Snails Class Gastropoda Primary
Aquatic Invertebrate Island apple snail Pomacea maculata Primary
Mammal Eastern grey squirrel Sciurus carolinensis Primary
Terrestrial Invertebrate American lady Vanessa virginiensis Primary
Terrestrial Invertebrate Phaon crescent Phyciodes phaon Primary
Terrestrial Invertebrate Ants Family Formicidae Primary
Terrestrial Invertebrate Bees Clade Anthophila Primary
Terrestrial Invertebrate Eastern carpenter bee Xylocopa virginica Primary
Terrestrial Invertebrate Southern carpenter bee Xylocopa micans Primary
Terrestrial Invertebrate Western honeybee Apis mellifera Primary
Terrestrial Invertebrate Beetles Order Cleoptera Primary
Terrestrial Invertebrate Alligatorweed flea beetle Agasicles hygrophila Primary
Terrestrial Invertebrate Red-shouldered bug Jadera haematoloma Primary
Terrestrial Invertebrate Grasshopper Infraorder Acrididea Primary
Terrestrial Invertebrate Mosquitoes Family Culicidae Primary
Terrestrial Invertebrate Moths Order Lepidoptera Primary
Terrestrial Invertebrate Paper wasp Family Vespidae Primary

Notes:

Trophic levels are defined as follows:
Apex Predator: Carnivores; top predators at the top of the food chain without natural predators.

Tertiary Consumers: Carnivores and omnivores; organisms that consume primary and secondary consumers.
Secondary Consumers: Omnivores and carnivores; organisms that consume primary consumers (herbivores).
Primary Consumer: Herbivores; or organisms that consume plants and plant material (nectar, seeds, nuts, etc.).
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Table 4

Cypress Tree Survey Results
Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.
Bayou Pigeon Oil & Gas Field
Iberia Parish, Louisiana

Survey Date Relative Location Tree ID DBH (in) Water Depth (ft)
3/4/2021 Inside Remediation Area BC1 11.5 0
3/4/2021 Inside Remediation Area BC2 9.2 0
3/4/2021 Inside Remediation Area BC3 13.2 0
3/4/2021 Inside Remediation Area BC4 13.1 0
3/4/2021 Inside Remediation Area BC5 4.5 0
3/4/2021 Inside Remediation Area BC6 13.1 04
3/4/2021 Inside Remediation Area BC7 9.2 0
3/4/2021 Inside Remediation Area BC8 5.1 0
3/4/2021 Inside Remediation Area BC9 15.3 0.7
3/4/2021 Inside Remediation Area BC10 9.9 0
3/4/2021 Inside Remediation Area BC11 11.5 0.2
3/4/2021 Inside Remediation Area BC12 8 0
3/4/2021 Inside Remediation Area BC13 14.6 0
3/4/2021 Inside Remediation Area BC14 12.1 0
3/4/2021 Inside Remediation Area BC15 14.3 0
3/4/2021 Inside Remediation Area BC16 4.1 0
3/4/2021 Inside Remediation Area BC17 14 0
3/4/2021 Inside Remediation Area BC18 16.9 0
3/4/2021 Inside Remediation Area BC19 14 0
3/4/2021 Inside Remediation Area BC20 7.6 0
3/4/2021 Inside Remediation Area BC21 2.1 0
3/4/2021 Inside Remediation Area BC22 10.8 0
3/4/2021 Inside Remediation Area BC23 66.2 1.4
3/4/2021 Inside Remediation Area BC24 30.9 0.6
3/4/2021 Inside Remediation Area BC25 31.8 0.9
3/15/2021 Inside Remediation Area BC26 <1 0
3/15/2021 Inside Remediation Area BC27 11.1 2.3
3/15/2021 Inside Remediation Area BC28 10.2 2.1
3/15/2021 Inside Remediation Area BC29 13.1 2.0
3/15/2021 Inside Remediation Area BC30 17.8 1.1
3/15/2021 Inside Remediation Area BC31 8.3 1.6
3/15/2021 Inside Remediation Area BC32 11.1 1.8
3/15/2021 Inside Remediation Area BC34 26.4 2.5
3/15/2021 Inside Remediation Area BC35 17.2 2.1
3/15/2021 Inside Remediation Area BC36 16.9 2.4
3/15/2021 Inside Remediation Area BC37 11.1 2.4
3/15/2021 Inside Remediation Area BC38 21.0 2.7
3/15/2021 Inside Remediation Area BC39 6.0 2.2
3/15/2021 Inside Remediation Area BC40 13.4 2.2
3/15/2021 Inside Remediation Area BC46 <1 0
3/15/2021 Inside Remediation Area BC49 <1 0
3/15/2021 Inside Remediation Area BC50 13.4 0.6
3/15/2021 Inside Remediation Area BC51 6.7 0.3
3/4/2021 Inside Remediation Area BC72 <1 0
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Table 4

Cypress Tree Survey Results
Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.
Bayou Pigeon Oil & Gas Field
Iberia Parish, Louisiana

Survey Date Relative Location Tree ID DBH (in) Water Depth (ft)
12/9/2020 Outside Remediation Area T-01 18.8 0
12/9/2020 Outside Remediation Area T-04 13.0 0
3/15/2021 Outside Remediation Area BC33 23.2 2.8
3/15/2021 Outside Remediation Area BC41 <1 0
3/15/2021 Outside Remediation Area BC42 7.6 04
3/15/2021 Outside Remediation Area BC43 <1 0
3/15/2021 Outside Remediation Area BC44 15.0 0
3/15/2021 Outside Remediation Area BC45 <1 0
3/15/2021 Outside Remediation Area BC47 <1 0
3/15/2021 Outside Remediation Area BC48 <1 0
3/15/2021 Reference BC52 (REF-1) <1 3.3
3/15/2021 Reference BC53 (REF-2) 19.7 2.2
3/15/2021 Reference BC54 (REF-3) 25.1 2.5
3/15/2021 Reference BC55 (REF-4) 17.8 2.3
3/15/2021 Reference BC56 (REF-5) 121 2.3
3/15/2021 Reference BC57 (REF-6) 26.1 2.6
3/15/2021 Reference BC58 (REF-7) 18.1 2.8
3/15/2021 Reference BC59 (REF-8) 14.0 2.8
3/15/2021 Reference BC60 (REF-9) 24.8 2.5
3/15/2021 Reference BC61 (REF-10) 10.2 2.8
3/15/2021 Reference BC62 (REF-11) 7.0 2.7
3/15/2021 Reference BC63 (REF-12) 12.7 2.8
3/15/2021 Reference BC64 (REF-13) 23.6 2.8
3/15/2021 Reference BC65 (REF-14) 20.7 2.8
3/15/2021 Reference BC66 (REF-15) 5.1 2.8
3/15/2021 Reference BC67 (REF-16) 7.3 29
3/15/2021 Reference BC68 (REF-17) 10.5 2.6
3/15/2021 Reference BC69 (REF-18) 22.6 0.8
3/15/2021 Reference BC70 (REF-19) <1 0
3/15/2021 Reference BC71 (REF-20) 15.9 1.9

Notes:

1. Circumference at breast height for bald cypress trees were field surveyed by ERM personnel
on March 4 and 15, 2021, and by Holloway and Ritchie (2021) on December 9, 2020. Tree
circumference was measured at 60 inches from the ground. Diameter at breast height (DBH) =

CBH =+ 1.

2. Trees with a DBH <1 inch were recorded as saplings.

References:

Holloway, L and P. Ritchie. 2021. Expert Report and Vegetation Root Study on the Jeanerette
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Louisiana.
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Table 5

Soil/Sediment Analytical Data and Screening
Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.

Bayou Pigeon Oil & Gas Field
Iberia Parish, Louisiana

Sample ID Sample 1 Sample 2 JLS-1 JLS-1R
Area Other Area 2 Area 2
Area Subgroup Other Former E&P Area Former E&P Area
Matrix Soil Canal Sediment Canal Sediment
Sample Date 11/8/2019 11/8/2019 5/26/2020 1/13/2021
Interval (ft) 0-2 2-4 0-2 2-4 4-6 0-2 2-4 4-5 0-2 2-4 4-6
_ Eco-_SSL Eco-SSL Eco-SSL Eco-SSL TEC Ecol_ogical Background Ecol.ogical
Parameters Units Avian Mammal [ Invertebrate Plant Freshwater Scregnlng Yalue USGS Screening .Value ICON ICON ICON ICON ICON HET ICON HET ICON HET ICON HET ICON HET ICON HET ICON
USEPA USEPA USEPA USEPA NOAA (Site Sail) (Canal Sediment)

Salts
% Moisture Primary’ % N/S N/S N/S N/S N/S N/S N/S N/S 43.3 45.3 60 62.5 48.5 73.5 72.1 71.4 71.3 70.4 68 75.7 76.4 69.7 71.9 63.1 79.0
% Moisture Secondary’ % N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA 73.5 NA 71.1 NA 72.2 NA NA NA NA NA NA NA
% Saturation % N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA 102 NA 111 NA 124 NA 88.6 NA 94.6 NA 168 NA
Cation Exchange Capacity (CEC) meq/100g N/S N/S N/S N/S N/S N/S N/S N/S 65.1 66.8 57.3 58.1 23.2 52.6 61.9 50.4 61.9 60.4 63.9 NA NA NA NA NA NA
Electrical Conductivity mmbhos/cm N/S N/S N/S N/S N/S N/S N/S N/S 2.76 6.92 17.2 38.1 48.9 46.5 45.9 84.4 62.1 84.5 76.2 NA NA NA NA NA NA
Exchangeable Sodium Percentage % N/S N/S N/S N/S N/S N/S N/S N/S 16.2 31.8 18.3 32.2 35.7 41.7 29.8 10.7 31.3 23.3 26 NA NA NA NA NA NA
Sodium Adsorption Ratio Calc N/S N/S N/S N/S N/S N/S N/S N/S 26.3 50.7 39.2 81.6 93.7 36.6 37.7 65.3 50.2 56.8 56.8 NA NA NA NA NA NA

Soluble Calcium megqg/L N/S N/S N/S N/S N/S N/S N/S N/S 2.09 2.62 16.7 23.8 32.6 102 94 146 134 153 160 94.1 NA 145 NA 159 NA

Soluble Magnesium meq/L N/S N/S N/S N/S N/S N/S N/S N/S 1.17 1.43 7.29 10.9 15.5 62.7 47.6 73.4 66 71.2 81.5 44.1 NA 70.3 NA 84 NA

Soluble Sodium megqg/L N/S N/S N/S N/S N/S N/S N/S N/S 33.5 72.2 136 340 460 332 318 684 502 601 624 225 NA 394 NA 553 NA
SPLP Chloride mg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA 434 NA 539 NA NA NA NA NA NA NA
SPLP Sodium mg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA 257 NA 332 NA NA NA NA NA NA NA
29-B Leachate Chloride mg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloride mg/Kg N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA 4390 NA 7230 NA 10200 NA 3490 NA 5560 NA 10900 NA
Chloride megqg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA 489 NA 777 NA 764 NA 396 NA 676 NA 888 NA
Alkalinity (Sat. Paste) meq/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA 1.9 NA 1.6 NA 1.8 NA 1 NA 1.6 NA 0.5 NA
Sulfate megqg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <2.00 NA <5.00 NA <5.00 NA <2.00 NA <5.00 NA <5.00 NA
Total Organic Carbon mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
pH S.U. N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA 7.25 NA 7.37 NA 7.12 NA 7 NA 7.64 NA 6.75 NA
SPLP Metals
SPLP Arsenic mg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SPLP Barium mg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SPLP Cadmium mg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SPLP Zinc mg/L N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Metals (Dry Weight)
Arsenic mg/Kg-dry 43 46 N/S 18 9.79 9.79 12 9.79 10.4 6.38 9.83 11.2 4.45 7.89 9.63 <7 111 <7 8.23 NA NA <7 7.34 NA NA
Barium mg/Kg-dry N/S 2000 330 N/S N/S 330 775 N/S 229 241 522 474 160 392 595 271 1270 252.7 656 307.8 674 776 753 252.6 421
True Total Barium mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S 481 1010 573 544 297 1020 643 1840 1890 855 801 NA NA NA NA NA NA
Cadmium mg/Kg-dry 0.77 0.36 140 32 0.99 0.36 0.8 0.99 <0.494 <0.490 0.676 0.512 <0.491 <0.755 0.702 <0.699 0.693 <0.676 0.624 NA NA NA NA NA NA
Chromium mg/Kg-dry 26 34 N/S N/S 43.4 26 84 43.4 20.4 18.7 22.4 21.3 8.35 35.28 22.1 32.66 16.4 29.76 14.3 NA NA NA NA NA NA
Lead mg/Kg-dry 11 56 1700 120 35.8 11 44 35.8 21.6 21.4 28.4 25.3 7.77 20.83 22.1 19.69 22.1 20.44 17.2 NA NA NA NA NA NA
Mercury mg/Kg-dry N/S N/S N/S N/S 0.18 0.18 0.11 0.18 <0.105 <0.108 0.193 0.145 0.205 0.0698 <0.0998 0.0755 <0.0985 0.0571 <0.0926 NA NA NA NA NA NA
Selenium mg/Kg-dry 1.2 0.63 4.1 0.52 N/S 0.52 1 N/S <3.95 <3.92 <3.70 <3.87 <3.93 <3.77 <3.90 <3.5 <3.80 <3.38 <3.90 NA NA NA NA NA NA
Silver mg/Kg-dry 4.2 14 N/S 560 N/S 4.2 ND N/S NA NA NA NA NA <1.887 NA <1.748 NA <1.689 NA NA NA NA NA NA NA
Strontium mg/Kg-dry N/S N/S N/S N/S N/S N/S 203 N/S 79.7 86.4 245 239 103 NA 97.3 NA 131 NA 126 NA NA NA NA NA NA
Zinc mg/Kg-dry 46 79 120 160 121 46 140 121 76.2 70.5 115 115 41.5 106 107 92 96.8 75.3 75.3 NA NA NA NA NA NA
Hydrocarbons (Dry Weight)
Oil & Grease dry wt % N/S N/S N/S N/S N/S N/S N/S N/S NA 0.12 1.07 1.92 6.67 <0.188 NA 0.251 NA <0.180 NA NA NA NA NA NA NA
TPH-DRO (>C10-C28) mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S 661 751 2188 10507 68932 NA 878 NA 613 NA 266.3 NA NA NA NA NA NA
TPH-ORO (>C28-C35) mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S 406 346 1350 4800 17204 NA 756 NA 686 NA 403 NA NA NA NA NA NA
Aliphatic C6-C8 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <56 NA <52 NA <54 NA NA NA NA NA NA NA
Aliphatic >C8-C10 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <56 NA <52 NA <54 NA NA NA NA NA NA NA
Aliphatic >C10-C12 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <56 NA <52 NA <54 NA NA NA NA NA NA NA
Aliphatic >C12-C16 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <37 NA 77.5 NA <36 NA NA NA NA NA NA NA
Aliphatic >C16-C35 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <37 NA 256.7 NA <36 NA NA NA NA NA NA NA
Aromatic >C8-C10 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <37 NA <35 NA <36 NA NA NA NA NA NA NA
Aromatic >C10-C12 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <37 NA <35 NA <36 NA NA NA NA NA NA NA
Aromatic >C12-C16 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <56 NA <52 NA <54 NA NA NA NA NA NA NA
Aromatic >C16-C21 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <56 NA <52 NA <54 NA NA NA NA NA NA NA
Aromatic >C21-C35 mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <56 NA 83.7 NA <54 NA NA NA NA NA NA NA
Total TPH (C6-C35) mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA <56 NA 419 NA <54 NA NA NA NA NA NA NA
PAHSs (Dry Weight)
2-Methylnaphthalene mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene mg/Kg-dry N/S N/S N/S N/S N/S N/S N/S N/S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene mg/Kg-dry N/S N/S N/S N/S N/S N/S N<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>