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SUMMARY OF FINDINGS

The Department of Transportation (Caltrans) as assigned by the Federal Highway Administration
(FHWA), in cooperation with the County of Orange (County) proposes to implement continuous
access and additional improvements along La Pata Avenue/Avenida La Pata, located in the Cities of
San Clemente and San Juan Capistrano, as well as in unincorporated Orange County. The northern
terminus of the La Pata Avenue Extension Project (project) begins from approximately 900 feet (ft)
south of Ortega Highway (State Route 74 [SR-74]) in the County of Orange, through the City of San
Juan Capistrano and the County’s Prima Deshecha Landfill, to the southern terminus at Calle Saluda
in the City of San Clemente.

The area studied for this project is the Area of Project Disturbance (APD) for all areas of the project
where excavation is proposed. The paleontological locality search conducted as part of analysis
included a buffer area extending over 1 mile (mi) from the APD to assist with determining the
paleontological sensitivities of geologic formations that are present within the project. The APD is
based on the horizontal and vertical extent of anticipated ground-disturbing activities.

The study area includes areas with exposures of native sediments as well as Artificial Fill; therefore,
this report addresses the potential for impacts to all sediments, native or artificial. The APD where
potential excavation will occur contains five types of sediment mapped as being exposed on the
surface. Two of these sediments, Artificial Fill and Quaternary Landslide Deposits, do not have the
potential to contain paleontological resources because of their young age (less than 10,000 years) and
disturbed context. Sediments mapped as Quaternary Alluvium and Colluvium have a low potential to
contain paleontological resources between the surface and a depth of 8 ft, and a high potential once a
depth of 8 ft is reached. Sediments mapped as the Capistrano Formation and the Monterey Formation
have a high potential to contain paleontological remains, due to the age of the sediments, and their
proven ability to produce paleontological resources in other areas.

On December 10-11 and 14-16, 2009, Steven W. Conkling conducted an intensive pedestrian survey
of the project area; in addition, during May 2012, Logan Freeberg, LSA Associates, Inc. (LSA) field
technician, completed additional surveys of area within the southern portion of the project (south of
the Prima Deshecha Landfill). This report contains the results of those surveys. Vegetation was very
thick during the survey, and overall ground visibility was less than 10 percent. Most of the project
area (the south segment to the boundary of Prima Deshecha Landfill) is covered in thick ruderal
grassland. Across this segment, any exposures of sediment (stream channels, slumps, rodent burrows,
etc.) were examined to identify if any fossil resources were present. Within the central segment
(traversing Prima Deshecha Landfill), most of the project area either is under the current landfill or
has been used for revegetation mitigation. Ground visibility within the central segment was also very
limited. Along the north segment, the edge of the existing roadway and areas around the entrance to
the Prima Deshecha Landfill were surveyed intensively.

Guidelines from Caltrans are consistent with the recommendations of the Society of Vertebrate
Paleontology (SVP) and indicate that impacts to nonrenewable paleontological resources must be
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considered during project design and construction within sensitive sediments. The literature review
and locality searches through museums and data maintained at LSA produced information showing
that sediments dating from the Pliocene through Pleistocene Periods within the APD have the
potential to contain significant nonrenewable paleontological resources. Thus, it is likely that
paleontological resources will be encountered during the project excavation phase of construction
within these sediments.

To reduce impacts to nonrenewable paleontological resources, recommendations are made for the
development of a Paleontological Mitigation Plan (PMP) for the project, which follows the guidelines
of Caltrans and recommendations from the SVP prior to completion of final project design. These
recommendations include:

o Attendance at the pregrade meeting by a qualified paleontologist or representative. At this
meeting, the paleontologist will explain the likelihood of encountering paleontological resources,
what resources may be discovered, and the methods of recovery that will be employed.

e A preconstruction field survey in areas identified as having high paleontological sensitivity after
vegetation and paving have been removed, followed by salvage of any observed surface
paleontological resources prior to the beginning of additional grading.

o During construction excavation, a qualified vertebrate paleontological monitor shall initially be
present on a full-time basis whenever excavation will occur within the sediments that have a high
paleontological sensitivity rating, and on a spot-check basis when excavating in sediments that
have a low sensitivity rating. Monitoring may be reduced to a part-time basis if no resources are
being discovered in sediments with a high sensitivity rating (monitoring reductions, when they
occur, will be determined by the qualified Principal Paleontologist). The monitor shall inspect
fresh cuts and/or spoils piles to recover paleontological resources. The monitor shall be
empowered to temporarily divert construction equipment away from the immediate area of the
discovery. The monitor shall be equipped to rapidly stabilize and remove fossils to avoid
prolonged delays to construction schedules. If large mammal fossils or large concentrations of
fossils are encountered, the grading contractor will consider using heavy equipment on site to
assist in the removal and collection of large materials.

e Localized concentrations of small (or micro-) vertebrates may be found in all native sediments.
Therefore, it is recommended that these sediments occasionally be spot-screened on site through
1/8- to 1/20-inch mesh screens to determine whether microfossils are present. If microfossils are
encountered, sediment samples (up to 3 cubic yards [cy], or 6,000 pounds) shall be collected and
processed through 1/20-inch mesh screens to recover additional fossils.

o Recovered specimens shall be prepared to the point of identification and permanent preservation.
This includes the sorting of any washed mass samples to recover small invertebrate and vertebrate
fossils, the removal of surplus sediment from around larger specimens to reduce the volume and
cost of storage for the repository, and the addition of approved chemical hardeners/stabilizers to
fragile specimens.

o Specimens shall be identified to the lowest taxonomic level possible and curated into an
institutional repository with retrievable storage. The repository institutions usually charge a one-
time fee based on volume, so removing surplus sediment is important. The repository institution
may be a local museum or university with a curator who can retrieve the specimens upon request.
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Caltrans requires that a draft curation agreement be in place with an approved curation facility
prior to the initiation of any paleontological monitoring or mitigation activities.

e Preparation and submittal of the Paleontological Mitigation Report (PMR) documenting
completion of the PMP for the lead agency (Caltrans).

Implementation of these recommendations will reduce impacts to nonrenewable paleontological
resources. More project-specific measures may be developed during preparation of the PMP to further
reduce impacts during final project design.

The project area is densely covered with vegetation, and a limitation of this survey is that fossil
resources may be present beneath the plant cover. It is recommended that the paleontological resource
monitoring program, consistent with County Standard Conditions of Approval (SCA) A04 (Paleo
Observation and Salvage), be instituted to ensure that any previously unidentified paleontological
resources encountered through project construction are properly treated.
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INTRODUCTION

The Department of Transportation (Caltrans) as assigned by the Federal Highway Administration
(FHWA), in cooperation with the County of Orange (County) proposes to implement continuous
access and additional improvements along La Pata Avenue/Avenida La Pata, located in the Cities of
San Clemente and San Juan Capistrano, as well as in unincorporated Orange County. The northern
terminus of the La Pata Avenue Extension Project (project) begins from approximately 900 feet (ft)
south of Ortega Highway (State Route 74 [SR-74]) in the County of Orange, through the City of San
Juan Capistrano and the County’s Prima Deshecha Landfill, to the southern terminus at Calle Saluda
in the City of San Clemente.

In December 2009, Steven Conkling conducted an intensive pedestrian survey of the project area,
which is located between the intersection of Antonio Parkway and Ortega Highway and the current
terminus of La Pata Road in San Clemente, California (Figure 1). Additional surveys were conducted
in May 2012 by LSA Associates, Inc. (LSA) field technician, Logan Freeberg. This report provides
the results of that pedestrian survey and meets or exceeds the requirements of Caltrans and County
Standard Conditions of Approval (SCA) A03 for conducting a Paleontology Records Search and
Survey (http://apps.oc.ca.gov/coa/pdf/coalibrary.pdf).

PROJECT DESCRIPTION

The proposed project is located in the Cities of San Juan Capistrano, San Clemente and also
unincorporated Orange County. Because the proposed project is local arterial, there are no post miles.
The federal project number for this project is 120504/STPL-5955(066). The project area extends from
a point approximately 900 ft south of Ortega Highway (SR-74) in Orange County through the
County’s Prima Deshecha Landfill to Calle Saluda in the City of San Clemente.

The proposed project is divided into three segments. The north segment extends from the northern
terminus of the project (900 ft south of Ortega Highway) to the existing Prima Deshecha Landfill,

identified as La Pata Avenue. The central segment is the portion of the proposed project within the
Prima Deshecha Landfill. The south segment extends from the southern boundary of the landfill to
the southern terminus of the proposed project at Calle Saluda, identified as Avenida La Pata.

The area through which the project is proposed is primarily rural. Land use in and near the proposed
project alignment includes mostly vacant properties, residential uses, San Juan Hills High School,
Rancho Mission Viejo Riding Park, and Prima Deshecha Landfill. La Pata Avenue currently exists
within the north segment, and Avenida La Pata exists in the south segment, but the proposed roadway
in the central segment consists of undeveloped property, some of which is within the boundaries of
the Prima Deshecha landfill.

Currently, Avenida La Pata is a six-lane major arterial roadway from Avenida Pico to Avenida Vista
Hermosa in the City of San Clemente. From Avenida Vista Hermosa to Calle Saluda, Avenida La
Pata (within the City of San Clemente) becomes a four-lane primary arterial roadway. The proposed
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La Pata Avenue is a three-lane roadway between the northern limits of Prima Deshecha Landfill and
Ortega Highway, a distance of approximately 1.3 miles (mi). The proposed project would eliminate
an existing gap in the County arterial highway system and establish a connection between SR-74 to
the north and Avenida Vista Hermosa to the south. The proposed gap closure of Avenida La Pata/La
Pata Avenue would provide a parallel roadway to Interstate 5 (I-5) in southern Orange County and
would provide arterial access to existing and proposed developments in Forster Ranch, Talega,
Whispering Hills, San Juan Hills High School, and Prima Deshecha Landfill (proposed to ultimately
become a regional park), as well as future developments within Rancho Mission Viejo (RMV).

The proposed project is an identified improvement on the County’s 2008 Master Plan of Arterial
Highways (MPAH). La Pata Avenue is a designated Primary Arterial with a proposed right-of-way of
100 ft in a four-lane divided roadway configuration.

The proposed project would widen La Pata Avenue from three to five lanes, from approximately
900 ft south of SR-74 in the County of Orange to the existing road terminus at the County’s Prima
Deshecha Landfill, implementing a gap closure by constructing four new lanes from the existing
terminus to the intersection of Calle Saluda and Avenida La Pata in the City of San Clemente.'

The proposed project will require substantial grading as a result of the existing topography and
geotechnical conditions. Earthwork will be balanced within the 244.9-acre (ac) Area of Project
Disturbance (APD), and no import or export of fill is required. Total earthwork is estimated to be
approximately 9 million cubic yards (cy). No earthwork activities will occur outside the APD.

Summary of Excavation Parameters

The project plans call for extensive excavation that may extend up to 125 ft below the surface. New
excavation will support widening of the existing roadway south of Ortega Highway, construction of
the new roadway across the Prima Deshecha Landfill and connecting to the existing terminus of La

Pata, and remedial grading for landslide stabilization.

PURPOSE OF THE INVESTIGATION

Significant nonrenewable paleontological resources, including vertebrate fossils and unique or
scientifically important invertebrate fossils and remains of fossil plants, are recognized by the State of
California and the National Environmental Policy Act of 1969 (NEPA). These regulations require that
adverse effects to paleontological resources be avoided or, if they cannot be avoided, mitigated.
NEPA does not specifically direct federal agencies to preserve paleontological resources, but
preserving “important historic, cultural, and natural aspects of our natural heritage” (Section
101(b)(4)) is interpreted to include fossils.

The paleontological locality search and field assessment were conducted pursuant to the California
Environmental Quality Act (CEQA) and the California Public Resources Code (PRC). The

' La Pata is known as La Pata Avenue in unincorporated Orange County and as Avenida La Pata in the City

of San Clemente.
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assessment documents the potential for paleontological resources older than 10,000 years to occur in
the project area.

Caltrans Regulations

As this project is a Caltrans local arterial roadway project, it is obligated to follow the guidelines
specified in the Caltrans Standard Environmental Reference (SER). Specifically, the SER
Environmental Handbook, Volume 1 Chapter 8 (Caltrans, 2012), deals with paleontology. The
guidelines are designed to address impacts to paleontological resources prior to the beginning of
construction. In most cases, three documents are required to be prepared: a Paleontological
Investigation Report (PIR), a Paleontological Evaluation Report (PER), and a Paleontological
Mitigation Plan (PMP). The PIR and PER are often combined into a single document. The PIR and
PER must be prepared prior to completion of the Project Approval/Environmental Document
(PA/ED) phase in order to minimize construction delays. The PMP must be developed prior to the
beginning of construction.

The purpose of the PIR is to identify whether or not paleontological resources may be present within
the project area; the purpose of the PER is to evaluate the significance of the resources if it is
determined that resources are likely to be present; and the purpose of the PMP is to develop
mitigation for significant resources. Occasionally the PIR/PER will determine that, despite the results
of the literature search, it is unlikely that the project will encounter significant resources during
construction. This may be due to the removal of sensitive sediments as a result of previous
construction in the area, or to the burying of sensitive sediments with fill deeper than depths that will
be encountered during construction related to the project. In these cases, a PMP will not be required,
and the reason will be specified in the PIR/PER. At the conclusion of grading, two additional
documents may need to be prepared: a Paleontological Mitigation Report (PMR) and a
Paleontological Stewardship Summary (PSS).

State Regulations
Under State law, paleontological resources are protected by both CEQA and PRC Section 5097.5.

Under CEQA, Appendix G, Lead Agencies are required to consider impacts to the direct or indirect
destruction of unique resources that are of value to the region or State. Appendix G is a checklist with
several choices given, including: Potentially Significant Impact, Less than Significant with Mitigation
Incorporation, Less than Significant Impact, and No Impact. Specifically, in Appendix G, Section
V(c), Lead Agencies are required to consider impacts to paleontological resources.

The California PRC Section 5097.5 states:

(a) No person shall knowingly and willfully excavate upon, or remove, destroy,
injure or deface any historic or prehistoric ruins, burial grounds, archaeological or
vertebrate paleontological site, including fossilized footprints, inscriptions made by
human agency, or any other archaeological, paleontological or historical feature,
situated on public lands, except with the express permission of the public agency
having jurisdiction over such lands. Violation of this section is a misdemeanor.
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(b) As used in this section, “public lands” means lands owned by, or under the
jurisdiction of, the state, or any city, county, district, authority, or public corporation,
or any agency thereof.

Consequently, Caltrans, as well as local project proponents, are required to comply with PRC 5097.5
for its own activities, including construction and maintenance, as well as for permit actions (e.g.,
encroachment permits) undertaken by others.

Local Regulations

The County of Orange provides regulations for the protection, assessment, and mitigation of fossil
resources in their SCA. Specifically, paleontological resources are addressed within SCAs A03
through A04:

A03 PALEO SURVEY

Prior to the issuance of the first grading permit, the applicant shall obtain approval
from the Manager, Permit Services, of a report on a literature and records search and
field survey of the project site. The applicant shall retain a County-certified
paleontologist to complete the literature and records search for recorded sites and
previous surveys. The paleontologist shall conduct a field survey unless the entire
proposed project site has been documented as previously surveyed. If determined
necessary by the paleontologist, the paleontologist shall prepare a report of the
pregrade paleontological salvage operation. The applicant shall implement the
mitigation measures in the report in a manner meeting the approval of the Manager,
Permit Services.

The report shall include methodology, an analysis of artifacts found, a catalogue of
artifacts, and their present repository. The County-certified paleontologist shall
prepare excavated materials to the point of identification. Applicant shall offer
excavated finds for curatorial purposes to the County of Orange, or its designee, on a
first refusal basis. Applicant shall pay curatorial fees if an applicable fee program has
been adopted by the Board of Supervisors, and such fee program is in effect at the
time of presentation of the materials to the County of Orange, or its designee, all in a
manner meeting the approval of the Manager, Permit Services.

A04 PALEO OBSERVATION & SALVAGE

Prior to the issuance of the first grading permit, the project applicant shall provide
written evidence to the Manager, Permit Services, that applicant has retained a
County-certified paleontologist to observe grading activities and salvage and
catalogue fossils, as necessary. The paleontologist shall be present at the pregrade
conference, shall establish procedures for paleontological resource surveillance, and
shall establish, in cooperation with the applicant, procedures for temporarily halting
or redirecting work to permit sampling, identification, and evaluation of the fossils. If
the paleontological resources are found to be significant, the paleontologist shall
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determine appropriate actions, in cooperation with the applicant, to ensure proper
exploration and/or salvage.

Prior to the release of the grading bond, the applicant shall submit the
paleontologist’s follow-up report for approval by the Manager, Permit Services. The
report shall include the period of inspection, a catalogue and analysis of the fossils
found, and the present repository of the fossils. Applicant shall prepare excavated
material to the point of identification, and offer excavated finds for curatorial
purposes to the County of Orange, or its designee, on a first refusal basis. These
actions, as well as final mitigation and disposition of the resources, shall be subject to
approval by the Manager, Permit Services. Applicant shall pay curatorial fees if an
applicable fee program has been adopted by the Board of Supervisors, and such fee
program is in effect at the time of presentation of the materials to the County of
Orange, or its designee, all in a manner meeting the approval of the Manager, Permit
Services.

This paleontological resources assessment was prepared in accordance with the requirements of the
County of Orange SCA AO03.
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SIGNIFICANCE

DEFINITION OF SIGNIFICANCE

If a paleontological resource, such as a rock unit or formation with the potential to contain fossils,
cannot be avoided during construction, the significance of the resource must be assessed before
mitigation measures are proposed. According to Caltrans (2012), there are two generally recognized
types of paleontological significance:

« National: A National Natural Landmark eligible paleontological resource is an area of national
significance (as defined under 36 Code of Federal Regulations [CFR] 62) that contains an
outstanding example of fossil evidence of the development of life on earth. This is the only
codified definition of paleontological significance.

« Scientific: Definitions of a scientifically significant paleontological resource can vary by
jurisdictional agency and paleontological practitioner.

Scientifically significant paleontological resources are “identified sites or geologic deposits
containing individual fossils or assemblages of fossils that are unique or unusual, diagnostically or
stratigraphically important, and add to the existing body of knowledge in specific areas,
stratigraphically, taxonomically, or regionally” (Caltrans, 2012). Fossils are particularly important
when they are found undisturbed in their primary context because they aid in stratigraphic correlation,
evolution, and paleoclimatology.

Significant, nonrenewable fossil resources under Society of Vertebrate Paleontology (SVP) guidelines
consist of “vertebrate fossils and their taphonomic and associated environmental indicators. This
definition excludes invertebrate or botanical fossils except when present within a given vertebrate
assemblage” or as defined by a project paleontologist or Lead Agency (SVP, 1995).

The SVP provides the following definitions of significance.

o Significant Paleontological Resources are fossils and fossiliferous deposits, here defined as
consisting of identifiable vertebrate fossils, large or small; uncommon invertebrate, plant, and
trace fossils; and other data that provide taphonomic, taxonomic, phylogenetic, paleoecologic,
stratigraphic, and/or biochronologic information. Paleontological resources are considered to be
older than recorded human history and/or older than middle Holocene (i.e., older than about 5,000
radiocarbon years) (SVP, 2010).

e A Significant Fossiliferous Deposit is a rock unit or formation that contains significant
nonrenewable paleontological resources, here defined as comprising one or more identifiable
vertebrate fossils, large or small; and any associated invertebrate and plant fossils, traces, and
other data that provide taphonomic, taxonomic, phylogenetic, ecologic, and stratigraphic
information (ichnites and trace fossils generated by vertebrate animals, e.g., trackways or nests
and middens, which provide datable material and climatic information). Paleontological resources
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are considered to be older than recorded history and/or older than 5,000 years before present (BP)
(SVP, 2005).

Generally, scientifically significant paleontological resources are identified sites or geological
deposits containing individual fossils or assemblages of fossils that are unique or unusual,
diagnostically or stratigraphically important, and add to the existing body of knowledge in specific
areas, stratigraphically, taxonomically, or regionally (SVP, 1995). Particularly important are fossils
found in situ (undisturbed) in primary context (e.g., fossils that have not been subjected to disturbance
subsequent to their burial and fossilization). As such, they aid in stratigraphic correlation, particularly
those offering data for the interpretation of tectonic events, geomorphologic evolution,
paleoclimatology, the relationships between aquatic and terrestrial species, and evolution in general.
Discovery of in situ fossil-bearing deposits is rare for many species, especially vertebrates. Terrestrial
vertebrate fossils are often assigned greater significance than other fossils because they are rarer than
other types of fossils. This is primarily due to the fact that the best conditions for fossil preservation
include little or no disturbance after death and quick burial in oxygen-depleted, fine-grained,
sediments. While these conditions often exist in marine settings, they are relatively rare in terrestrial
settings. This has ramifications with regard to the amount of scientific study needed to characterize an
individual species adequately and, therefore, affects how relative sensitivities are assigned to
formations and rock units.

In their Model Curation Program, Eisentraut and Cooper (2002) developed a useful analysis for
judging whether fossils are scientifically significant. Using their analysis method, fossils can be
judged scientifically significant if they meet any of the following criteria within the following
categories:

o Taxonomy: Assemblages that contain rare or unknown taxa, such as defining new (previously
unknown to science) species or that represent a species that is the first or has very limited
occurrence within the area or formation.

o Evolution: Fossils that represent important stages or links in evolutionary relationships or that fill
gaps or enhance underrepresented intervals in the stratigraphic record.

« Biostratigraphy: Fossils that are important for determining or confining relative geologic
(stratigraphic) ages or for use in defining regional to interregional stratigraphic associations.
These fossils are often known as biostratigraphic markers and represent plants or animals that
existed for only a short and restricted period in the geologic past.

o Paleoecology: Fossils that are important for reconstructing ancient organism community structure
and interpretation of ancient sedimentary environments. Depending on which fossils are found,
much can be learned about the ancient environment from water depth, temperature, and salinity,
to what the substrate was like (muddy, sandy, or rocky), to even whether the area was in a high-
energy location like a beach or a low-energy location like a bay. Even terrestrial animals can
contain information about the ancient environment. For example, an abundance of grazing
animals, such as horse, bison, and mammoth, suggest more of a grassland environment, while an
abundance of browsing animals, such as deer, mastodon, and camel, suggest more of a brushy
environment. Preserved parts of plants can also lend insight into what was growing in the area at
a particular time. In addition, by studying the ratios of different species to each other’s population
densities, relationships between predator and prey can be determined. There is a complex but vital
interrelationship among evolution, biostratigraphy, and paleoecology; biostratigraphy (the record
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of fossil succession and progression) is the expression of evolution (change in populations of
organisms through time), which in turn is driven by natural selection pressures exerted by
changing environments (paleoecology).

o Taphonomy: Fossils that are exceptionally well or unusually/uniquely preserved or are relatively
rare in the fossil record. This could include preservation of soft tissues from animals, such as hair,
skin, or feathers, or the leaves/stems of plants that are not commonly fossilized.

SUMMARY OF SIGNIFICANCE

This document uses an abbreviated summary defining significance in paleontological resources:

All vertebrate fossils that can be related to a stratigraphic context are significant and
are considered a significant nonrenewable paleontological resource. Invertebrate and
plant fossils, as well as other environmental indicators associated with vertebrate
fossils, are considered significant. Certain invertebrate and plant fossils that are
regionally rare or uncommon, or help to define stratigraphy, age, or taxonomic
relationships are considered significant.
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SENSITIVITY

DEFINITION OF SENSITIVITY

Sensitivity is often stated “potential” since decisions about how to manage paleontological resources
must be based on “potential,” as the actual situation cannot be known until construction excavation
for the project is underway. In accordance with the Caltrans SER guide for paleontology (Caltrans,
2012), the sensitivity of rock units and formations that may contain paleontological resources is
assessed on the basis of high, low, or no potential for paleontological resources:

« High Potential: Rock units which, based on previous studies, contain or are likely to contain
significant vertebrate, significant invertebrate, or significant plant fossils. These units include, but
are not limited to, sedimentary formations that contain significant nonrenewable paleontological
resources anywhere within their geographical extent, and sedimentary rock units temporally or
lithologically suitable for the preservation of fossils. These units may also include some volcanic
and low-grade metamorphic rock units. Fossiliferous deposits with very limited geographic extent
or an uncommon origin (e.g., tar pits and caves) are given special consideration and ranked as
highly sensitive. High sensitivity includes the potential for containing (1) abundant vertebrate
fossils; (2) a few significant fossils (large or small vertebrate, invertebrate, or plant fossils) that
may provide new and significant taxonomic, phylogenetic, ecologic, and/or stratigraphic data;

(3) areas that may contain datable organic remains older than Recent, including Neotoma (sp.)
middens; and/or (4) areas that may contain unique new vertebrate deposits, traces, and/or
trackways. Areas with a high potential for containing significant paleontological resources require
monitoring and mitigation.

o Low Potential: This category includes sedimentary rock units that (1) are potentially
fossiliferous, but have not yielded significant fossils in the past; (2) have not yet yielded fossils,
but possess a potential for containing fossil remains; or (3) contain common and/or widespread
invertebrate fossils if the taxonomy, phylogeny, and ecology of the species contained in the rock
are well understood. Sedimentary rocks expected to contain vertebrate fossils are not placed in
this category because vertebrates are generally rare and found in more localized stratum. Rock
units designated as low potential generally do not require monitoring and mitigation. However, as
excavation for construction gets underway, it is possible that new and unanticipated
paleontological resources might be encountered. If this occurs, a Construction Change Order
(CCO) must be prepared in order to have a qualified Principal Paleontologist evaluate the
resource. If the resource is determined to be significant, monitoring and mitigation are required.

« No Potential: Rock units of intrusive igneous origin, most extrusive igneous rocks, and
moderately to highly metamorphosed rocks are classified as having no potential for containing
significant paleontological resources. For projects encountering only these types of rock units,
paleontological resources can generally be eliminated as a concern when the Preliminary
Environmental Analysis Report (PEAR) is prepared and no further action taken.

According to the SVP (2010), protection of paleontological resources includes: (a) assessment of the
potential for the area to contain significant paleontological resources that could be directly or
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indirectly impacted, damaged, or destroyed by the proposed development, and (b) formulation and
implementation of measures to mitigate these adverse impacts, including permanent preservation of
the site and/or permanent preservation of salvaged fossils along with all contextual data in established
institutions.

According to the SVP (2010), paleontological potential is the potential for the presence of significant
nonrenewable paleontological resources. All sedimentary rocks, some volcanic rocks, and some
metamorphic rocks have potential for the presence of significant nonrenewable paleontological
resources, and review of available literature may further refine the potential of each rock unit,
formation, or facies. The SVP has four categories of potential, or sensitivity: high, low, none, and
undetermined. If a geographic area or geological unit is classified as having undetermined potential
for paleontological resources, studies must be undertaken to determine whether that rock unit has a
sensitivity of either high, low, or none. These categories are described in more detail below.

High Potential

Rock units from which vertebrate or significant invertebrate, plant, or trace fossils have been
recovered are considered to have a high potential for containing additional significant paleontological
resources. Rocks units classified as having high potential for producing paleontological resources
include, but are not limited to, sedimentary formations and some volcaniclastic formations (e.g., ashes
or tephras), some low-grade metamorphic rocks that contain significant paleontological resources
anywhere within their geographical extent, and sedimentary rock units temporally or lithologically
suitable for the preservation of fossils (e.g., middle Holocene and older, fine-grained fluvial
sandstones, argillaceous and carbonate-rich paleosols, cross-bedded point bar sandstones, and fine-
grained marine sandstones). Paleontological potential consists of both (a) the potential for yielding
abundant or significant vertebrate fossils or for yielding a few significant fossils, large or small,
vertebrate, invertebrate, plant, or trace fossils, and (b) the importance of recovered evidence for new
and significant taxonomic, phylogenetic, paleoecologic, taphonomic, biochronologic, or stratigraphic
data. Rock units that contain potentially datable organic remains older than late Holocene, including
deposits associated with animal nests or middens, and rock units, which may contain new vertebrate
deposits, traces, or trackways, are also classified as having high potential.

Low Potential

Reports in the paleontological literature or field surveys by a qualified professional paleontologist
may allow determination that some rock units have a low potential for yielding significant fossils.
Such rock units will be poorly represented by fossil specimens in institutional collections, or based on
general scientific consensus, fossils are only preserved in rare circumstances; the presence of fossils is
the exception, not the rule (e.g., basalt flows or Recent colluvium). Rock units with low potential
typically will not require impact mitigation measures to protect fossils.

No Potential

Some rock units have no potential to contain significant paleontological resources (e.g., high-grade
metamorphic rocks [such as gneisses and schists] and plutonic igneous rocks [such as granites and
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diorites]). Rock units with no potential require no protection nor impact mitigation measures relative
to paleontological resources.

Undetermined Potential

Rock units for which little information is available concerning their paleontological content, geologic
age, and depositional environment are considered to have undetermined potential. Further study is
necessary to determine whether these rock units have high or low potential to contain significant
paleontological resources. A field survey by a qualified professional to specifically determine the
paleontological resource potential of these rock units is required before a PMP can be developed. In
cases where no subsurface data are available, paleontological potential can sometimes be determined
by strategically located excavations into subsurface stratigraphy.

Given the range of criteria that may be used, assessments of significance should be based on the
recommendations of a professional Principal Paleontologist with expertise in the region under study
and the resources found in that region. An evaluation of a particular rock unit’s significance rests on
the known importance of specific fossils. Often this significance is reflected as a sensitivity ranking
of the rock unit relative to other rock units in the same region. Regardless of the format used by a
paleontologist to rank formations, the importance of any rock unit must be explicitly stated in terms
of specific fossils known or suspected to be present (and if the latter, why such fossils are suspected),
and why these fossils are of paleontological importance. Some land-managing agencies may require
the use of specific guidelines to assess significance, whereas others may defer to the expertise of local
paleontologists and provide little guidance. Because each situation may differ, it is important that
there is a clear understanding among project staff (Caltrans or local), consultants, and personnel from
other agencies as to exactly what criteria will be used to assess the significance of fossils that have the
potential to be within each rock unit that will be encountered over the course of the project.

If a paleontological resource is determined to be significant, of high sensitivity, or of scientific
importance, a mitigation program must be developed and implemented. Mitigation can be initiated
prior to and/or during construction. The former is more common for Caltrans projects. It should be
pointed out that mitigating during construction poses a greater risk of construction delays. Mitigation
is an eligible federal project cost, in accordance with 23 United States Code (USC) 305, only if
significance documentation acceptable to the FHWA is submitted. Thus, coordination among
Caltrans, FHWA, and all jurisdictional agencies is critical to formally establishing the significance of
a resource.

As a practical matter, no consideration is generally afforded paleontological sites for which scientific
importance cannot be demonstrated. If a paleontological resource assessment results in a
determination that the site is insignificant or of low sensitivity, this conclusion should be documented
in a PER and in the project’s environmental document to demonstrate compliance with applicable
statutory requirements.

SUMMARY OF SENSITIVITY

This document uses an abbreviated summary to define paleontological sensitivity and the potential for
significant paleontological resources:
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A formation or rock unit has paleontological sensitivity or the potential for
significant paleontological resources if it previously has produced, or has lithologies
conducive to, the preservation of vertebrate fossils and associated or regionally
uncommon invertebrate and plant fossils. All sedimentary rocks, certain extrusive
volcanic rocks, and mildly metamorphosed rocks are considered to have potential for
paleontological resources.
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METHODS

To ensure that research was comprehensive, the paleontological resources “Research Area” was
expanded beyond the APD. A “Research Area” boundary of up to several miles on either side of the
project APD was used as a study area. Research involved review of available geological and
paleontological literature concerning or related to the stratigraphy of the project area and review of
paleontological locality information from the Natural History Foundation of Orange County and the
Orange County Natural History Museum locality records.

LITERATURE REVIEW AND LOCALITY SEARCH

The locality search included a review of area geology and any fossil resources recovered within
similar sediments to those that will be encountered during the project. In addition, the paleontological
sensitivity of the sediments exposed in the project area was determined based on fossil finds from
similar sediments in Southern California.

The purpose of a locality search is to establish the status and extent of previously recorded
paleontological resources within and adjacent to the study area and to determine which geologic
sediments were likely to be exposed during ground-disturbing activities associated with the proposed
improvements. With this knowledge, an informed assessment of the area can be made of the potential
effects of the proposed project on paleontological resources, anticipating the kinds of resources that
might be encountered during earthmoving activities, and determining the paleontological sensitivities
for each geologic formation or unit exposed in the project area.

In December 2009, a locality search was completed through records maintained at LSA, including the
locality information of the defunct Natural History Foundation of Orange County and the Orange
County Natural History Museum Association locality records. The locality search included the project
APD for the La Pata Avenue Extension Project.

FIELD INSPECTION
Pedestrian Survey

A pedestrian survey of the project APD was conducted in December 2009 by LSA paleontologist
Steven W. Conkling. The survey was conducted by opportunistically walking most areas of the
proposed APD and visually inspecting rock outcrops surrounding the area. Many areas, particularly
south of the Prima Deshecha Landfill, were obscured by dense grass. Special attention was made to
areas that had exposed ground surfaces, as well as rodent borrow back dirt.

May 2012, Logan Freeberg, LSA field technician, completed additional surveys of area within the
southern portion of the project (south of the Prima Deshecha Landfill).
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The purpose of pedestrian surveys is to confirm the accuracy of the geologic mapping and to identify
whether there are any unrecorded paleontological resources exposed on the surface of the APD. In
this way, a determination can be made for the existence of paleontological material prior to the
beginning of ground-disturbing activities, and areas can be located within the project area that might
contain paleontological resources.

Personnel

Steven W. Conkling, Principal Paleontologist, and County of Orange Certified Paleontologist,
completed the paleontological resource literature review and report preparation. Mr. Conkling has 24
years of experience with paleontological salvage programs and has extensive experience collecting
paleontological resources, as well as writing paleontological assessment reports; surveying for
paleontological resources; salvaging large fossil specimens; conducting fossil identification and
curation; and preparing final mitigation monitoring reports at the conclusion of construction projects.
He is a research associate or a member of several local museums and scientific societies, including
Orange County Natural History Museum, Los Angeles County Museum of Natural History (LACM),
San Bernardino County Museum, Mojave Desert Quaternary Research Society, and SVP. Additional
survey work was conducted by

Brooks Smith assisted with the preparation of this PIR/PER. Mr. Smith is an Associate and member
of the Cultural and Paleontological Resources Group at LSA and has been with LSA for over 20
years. Mr. Smith has a Bachelor of Science Degree in Earth Science from the University of
California, Santa Cruz and is an Orange County Certified Paleontologist. He has extensive experience
surveying for paleontological and archaeological resources, assisting with excavations on
archaeological sites; collecting paleontological resources; salvaging large fossil specimens and bulk
sediment samples; fossil identification and curation; and preparation of paleontological assessment
reports and final mitigation monitoring reports at the conclusion of construction projects. Mr. Smith
has worked on many different projects, including utility companies (San Diego Gas and Electric, The
Gas Company, and Southern California Edison), oil companies (Chevron Pipeline; Plains All
American Pipeline; Mobil Pipeline; and TRC), Caltrans, and private developers. Some projects
required obtaining special permits and agency coordination, as the projects were located on United
States Department of Interior, Bureau of Land Management (BLM), or United States Department of
Agriculture, Forest Service (Forest Service) lands.

Logan Freeberg conducted paleontological surveys for this this project. Mr. Freeberg is a field
technician at LSA and has been with LSA for 9 years. Mr. Freeberg has a B.A. in Anthropology from
the University of California at Santa Barbara. Mr. Freeberg is responsible for field surveying,
monitoring, and excavation of archaeological and paleontological resources. Additional
responsibilities include preparing and organizing fossils in LSA lab. Mr. Freeberg is also involved
with a joint LSA/Transportation Corridor Agencies (TCA) public outreach program called “Fossils in
Your Backyard.” His duties include attending various publicity events such as the “Youth Expo” at
the Orange County Fairgrounds and the “Ocean Festival” of San Clemente to educate the public about
cultural and paleontological resources.
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RESULTS

LOCALITY SEARCH
Geology

The Project area is located within the northern Peninsular Ranges Geomorphic Province of Southern
California (California Geologic Survey, 2002). The Peninsular Range Geomorphic Province is a 900
mi northwest—southeast trending structural block that extends from the tip of Baja California to the
Transverse Ranges and includes the Los Angeles Basin (Norris and Webb, 1976). This Province is
characterized by mountains and valleys that trend in a northwest—southeast direction that roughly
parallels the San Andreas Fault. The total width of the province is approximately 225 mi, with a
maximum landbound width of 65 mi (Sharp, 1976). The Peninsular Ranges contain extensive
Cretaceous (more than 65 million years ago [mya]) and pre-Cretaceous igneous and metamorphic
rock covered by limited exposures of post-Cretaceous sedimentary deposits. Within Orange County,
these post-Cretaceous sedimentary deposits are believed to be some of the most important Tertiary
marine fossil-producing areas in the world due to the completeness of the geologic record and general
abundance of the fossils (Raschke, 1984). Belyea and Minch (1989) report that the Santa Ana
Mountains contain exposures of the most complete section of Late Mesozoic and Cenozoic
(approximately 150 mya to the present) stratigraphy in the entire Peninsular Ranges.

Specifically, the project area roughly parallels the coastline and is located approximately 3.5 mi
inland from the coast. The project area connects from the southeastern slope of the San Juan Creek
drainage to the northwestern slope of the Segunda Deshecha drainage (along Avenida Pico). The
project area crosses the Prima Deshecha drainage at an approximate right angle. The project extends
from approximately 171 to 830 ft above mean sea level (amsl) and falls into the lower portion of the
Upper Sonoran life zone of California (Jaeger and Smith 1971). It is characterized by a relatively
moderate climate, with dry hot summers and cooler winters. Precipitation usually occurs in the form
of winter rain, with occasional warm monsoonal showers in late summer. Historically, the area
represented in the cismontane valleys and low mountain slopes was covered with coastal sage scrub
and mixed chaparral..

GEOLOGY

According to Morton and Miller (1981), Morton and Miller (2006) and Tan (1999) the project area is
underlain by five geological units. These include Quaternary Alluvium and Colluvium, Quaternary
Landslide Deposits, Quaternary Non-marine Terrace Deposits, the Capistrano Formation and the
Monterey Formation. In addition although not mapped in the area Artificial Fill is also present,
mainly in areas where there is existing development such as the northern end of the project. Figure 2
provides a geological map of the project area by Morton and Miler (1981). Table A, below, describes
the geologic units within the APD.

Table A: Geologic Time Periods and Geologic Units within the La Pata Avenue
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Extension Project APD

Epoch | Age (yearsago) | Geologic Formation/Unit | Map Symbol
Quaternary Period
Holocene Less than 100 years Artificial Fill N/A
Holocene Less than 10,000 Quaternary Alluvium and Qac
Colluvium
Holocene Less than 10,000 Quaternary Landslides Qls
Pleistocene 1.8 million to 10,000 | Non-marine Terrace Deposits Qt

Tertiary Period

Late Miocene to | 7 to 3 million Capistrano Formation — Siltstone Tcs
Early Pliocene Member

Middle 13.5 to 7 million Monterey Formation Tm
Miocene

APD = Area of Project Disturbance

Monterey Formation

The Monterey Formation is a well-studied rock unit that is found along the west coast of North
America. It was named after exposures near Monterey, California, a little over 300 mi to the
northwest of the study area. It is famous for its rich petroleum reserves that were formed from the
abundant organic matter, primarily microscopic diatoms, contained within the sediments. In general,
the Monterey Formation is composed primarily of deep marine deposits of diatomite, diatomaceous
siltstone, mudstone, dolostone, and chert. The upper section of the marine Monterey Formation is
Middle to Late Miocene (Luisian and Mohnian) and possibly older in the lower section (Morton et al.,
1974). South of the Orange/San Diego County line, Ehlig (1979) reports that the basal Monterey
consists of conglomerates and coarse-grained sandstones derived from the underlying San Onofre
Breccia. Sandstone and siltstone can range from thinly to massively bedded. Some of the shale
contains very thin, well-developed bedding that is locally rhythmic.

Locally, along the coastline, the Monterey Formation is approximately 1,200 ft thick, thinning to 300
ft as it moves inland (Smith, 1960). It unconformably overlies the Sespe, Vaqueros, San Onofre
Breccia, and Topanga Formations. Locally, however, it has a gradational and interfingering contact
with the San Onofre Breccia. It has a gradational contact with the overlying Capistrano Formation
east of Oso Creek; elsewhere, it is unconformably overlain by the Niguel Formation, Marine Terrace
Deposits, and nonmarine terrace deposits. It is widespread in the southern coastal ranges of
California, but in Orange County is exposed only in the southern portion of the County.
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It correlates with the parts of the Puente Formation in the central to northern Santa Ana Mountains
and Puente Hills of Orange County and the Modelo Formation of Los Angeles County. Vedder et al.
(1957) have made an arbitrary boundary between the Monterey and correlative members of the
Puente. East of the Cristianitos Fault, Oso Creek is the boundary; west of the Cristianitos Fault, a
general east-west line from near Lambert Reservoir to the Cristianitos Fault is the boundary.

The Capistrano Formation

The Capistrano Formation is a Late Miocene to Early Pliocene marine deposit that was named by
Woodford (1925) for exposures in the vicinity of San Juan Capistrano. It was deposited in an ancient
marine embayment of moderate depths. The formation is composed of a thick marine succession of
mudstone, shale, siltstone, and minor silty sandstone and concretion layers. It has been divided into
three distinct members: a Siltstone Member, a primarily sandy member known as the Oso Member,
and a turbidite facies. The member exposed within the project area is the Siltstone Member.

The Siltstone Member is yellowish-gray to medium-brownish-gray concretionary siltstone and
mudstone, with lenticular whitish-gray sandstone and thin calcareous mudstone interbeds. This
member can be locally diatomaceous and tuffaceous, and may contain breccia or conglomerate at its
base (Morton et al., 1976). The Siltstone Member of the Capistrano Formation is mostly poorly
bedded to massive and has a maximum thickness of approximately 2,400 ft (Yerkes et al., 1965). It
appears to have a gradational contact with the underlying Monterey Formation in most areas and an
unconformable contact west of Oso Creek. The contact with the overlying Niguel Formation has a
marked unconformity except in upper Newport Bay. It grades laterally into the Oso Member of the
formation and is unconformably overlain by the turbidite facies of the formation.

Non-marine Terrace Deposits

Non-marine terrace deposits are the sediments contained within stream terraces. Stream terraces are
relatively level surfaces in a valley or canyon, flanking and more or less parallel to the stream
channel. They are generally located above the level of the stream and represent the remnants of an
abandoned flood plain, stream bed, or valley/canyon floor produced during an earlier stage of
deposition or erosion that the current active stream is cutting into and exposing. These deposits
consist of interbedded silt, clayey sand, and conglomeratic coarse-grained sands. Colors can vary
from light yellows to browns to reds.

Radiocarbon dates indicate that most of the terrace deposits in Orange County are older than 32,600
years (Morton et. al., 1974). Fossil remains of extinct ice-age animals such as saber tooth cats, sloths,
bison, and camels are known from nonmarine terrace deposits in Orange County (Jefferson, 1991a
and 1991b; Conkling, 1988; Miller, 1971).

Landslide Deposits

These areas consist of blocks and flows of the underlying sediments. They formed during the last 2
million years as canyon cutting and aqueous erosion caused slope failure. Their composition is
dependent on the underlying sediments that have slid. Sometimes they are no deeper than several feet
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and only involve movement of soil. However, sometimes they are massive, covering several acres
with ruptures tens of feet deep extending well into the underlying bedrock.

Quaternary Alluvium and Colluvium

Quaternary Alluvium is a geologically recent deposit of gravel, sand, silt, or mud that was deposited
by flowing water in a stream or river. It is found along old and active stream and river drainages and
is usually loosely consolidated. Sand grains are generally subangular to subrounded, while the gravels
and cobbles are rounded to well-rounded The on-site alluvium is mostly light brown to yellow brown
in color and ranges from sandy gravel to sandy silt; mostly it is a silty sand with occasional channels
of gravelly sand and sandy gravel.

Quaternary Colluvium is a geologically recent deposit of gravel, sand, silt, or mud that is usually
found on the sides or at the base of slopes or cliffs. These deposits are generally loosely consolidated
and were primarily deposited by gravity. Therefore, the sediments in colluvium generally did not
travel far from their source and are chiefly composed of detritus of the nearby or underlying bedrock
formations.

Fossils are known in similar deposits from pit excavations for roads, housing developments, and
quarries in the Los Angeles Basin (Jefferson, 1991a and 1991b; Conkling, 1997 and 1988; Raschke,
1988, Miller, 1971). Remains of Rancholabrean type animals such as elephants, horses, bison,
camels, saber tooth cats, deer, and sloths have been found in these sediments. Generally the upper 8 ft
or so are from the Holocene (younger than 11,700), and do not have the Potential to contain
paleontological resources. There is a Potential for these types of fossils in all alluvial and colluvial
deposits once a depth of at least 8 ft is reached. Fossils from older, upstream formations can also be
redeposited in these alluvial and colluvial deposits.

Artificial Fill

Artificial Fill was not mapped within the project area on the any of the geology maps that were
examined (Morton and Miller, 2006; Tan, 1999, and Morton and Miller, 1981); however, due to the
location of the project, it does occur in some locations, primarily existing roads . Artificial Fill
consists of sediments that have been removed from one location and transported to another by
humans. Sometimes the transportation distance can be a few meters (a few feet) to dozens of
kilometers (dozens of miles). Composition is dependent on the source. When it is compacted and
dense, it is known as “engineered fill,” but it can be unconsolidated and loosely compacted. Artificial
Fill will sometimes contain modern debris such as asphalt, wood, bricks, concrete, metal, glass,
plastic, and even plant material. Depending on the area, thickness can be less than 1 ft or up to several
hundred feet.

FIELD INSPECTION
Survey Results

A pedestrian survey of the project APD was conducted by Principal Paleontologist, Steve Conkling,
in December 2009, and again, by LSA field technician Logan Freeberg in May 2012. The field survey
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confirmed the geological mapping that is available. Fossils were identified within the Capistrano
Formation in large boulders that surround the Prima Deshecha Landfill site.
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Paleontological Assessment
Reports and Paleontological
Resources Impact Mitigation
Programs

Archaeological and
Paleontological Mitigation
Monitoring Reports

Paleontological and
Archaeological Resource
Monitoring

Archaeological Excavation

Fossil Collection, Salvage,
Identification and Curation

GPS Data Collection and
Analysis

Geologic Data Collection and
Interpretation

EDUCATION

University of California, Santa
Cruz, B.S., Earth Science
(Geology), 1989.

California State University,
Fullerton, Archaeological field
methods course on San
Nicolas Island, June—July
1993.

LS A

PROFESSIONAL RESPONSIBILITIES

Mr. Smith is a project manager at LSA with 19 years of experience in
paleontology. He is responsible for scheduling paleontological and
archaeological monitors on both large- and small-scale projects, as well
as acting as an intermediary between clients and agencies such as the
United States Department of Interior, Bureau of Land Management
(BLM), and the United States Department of Agriculture, Forest Service
(Forest Service). Mr. Smith also prepares paleontological assessment
reports, paleontological resources impact mitigation programs (PRIMPs),
and monitoring reports following the completion of both cultural and
paleontological mitigation monitoring.

While in the field, Mr. Smith acts as a Field Director or Co-Field
Director during field surveys for paleontological and archaeological
resources prior to grading activities. Mr. Smith also monitors for and
collects cultural and scientific resources during grading activities;
documents and tests archaeological sites; assists with the salvage of large
fossil remains with the use of plaster casts; assists with large-scale wet
and dry screening of sediments for fossils; collects and analyzes data
from handheld global positioning system (GPS) units; and collects and
analyzes geologic and geomorphic data for use in reports.

PROJECT EXPERIENCE

California Department of Transportation

Orange, Riverside, and San Bernardino Counties, California

Mr. Smith has prepared numerous Paleontological Investigation Reports
(PIRs) and Paleontological Evaluation Reports (PERs) for the California
Department of Transportation (Caltrans) following the guidelines in the
Caltrans Standard Environmental Reference, Environmental Handbook,
Volume 1, Chapter 8 — Paleontology. These reports are usually
combined into a single document and involve geological formation
studies, paleontological research at local museums, and field surveys to
help determine whether proposed Caltrans projects will encounter
paleontological resources during project development, and if so, whether
those paleontological resources are significant. Mr. Smith has also
prepared Paleontological Mitigation Plans (PMPs) for Caltrans that
include developed paleontological mitigation procedures that must be in
place during Caltrans road widening projects in order to protect the
significant paleontological resources that have the potential to be
encountered during grading.
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San Diego Association of
Geologists

UCSC Alumni Association

Society of Vertebrate
Paleontology

PROFESSIONAL
EXPERIENCE

Archaeological and
Paleontological Surveyor,
Monitor, Excavator, and
Report Preparer; and
Paleontological Field
Director, LSA Associates,
Inc., Irvine, California, July
1992—present.

Geologist, Mission
Geoscience, Newport
Beach, California,
November 1993-February
1994.

Paleontologist, John Minch
and Associates, San Juan
Capistrano, California,
February—June 1992.

Geologist, Soil and Testing
Engineers, Inc., Placentia,
California, September
1989-February 1992.

CERTIFICATIONS

40-Hour Hazardous
Materials Handling and
Response, current through
October 2012

County of Orange, Certified
Paleontologist

City of San Diego Qualified
Paleontologist
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PROJECT EXPERIENCE (CONTINUED)

Laguna Canyon Road (State Route 133) Widening

Orange County, California

LSA was retained by Caltrans to provide cultural and paleontological
resource mitigation monitoring along Laguna Canyon Road during its
widening and realignment between State Route 73 (SR-73) and Old
Laguna Canyon Road. Mr. Smith provided archaeological and
paleontological monitoring for this project, as well as preparation of
stratigraphic sections and identification of paleontological specimens.
Mr. Smith also assisted on the excavation of archaeological site CA-
ORA-1055 and was the lead author for the final paleontological
mitigation monitoring report, as well as a contributing author for the
final archaeological mitigation monitoring report.

Los Coches Creek Area Middle School

El Cajon, California

Mr. Smith performed a cultural resources survey of an 80-acre parcel as
part of an assessment report prior to the construction of the school.
During the survey, Mr. Smith recorded numerous undiscovered
prehistoric and historic cultural resources.

Marine Corps Base Camp Pendleton

San Diego, California

LSA was contracted to conduct extensive testing of an ethnographically
recorded village site. Mr. Smith provided cultural resource testing of Site
CA-SDI-10156/H. LSA was contracted to provide cult6bural resource
monitoring during removal of potentially hazardous soil in the Stewart
Mesa area of the base. Mr. Smith delineated known cultural resource
sites and provided monitoring during excavation.

Southern California Edison (SCE) On-Call

Los Angeles, Orange, Riverside, San Bernardino, and San Diego
Counties, California

LSA performs archaeological resource assessments for SCE’s pole
replacement program. Assessments include record searches for
previously recorded resources and studies; field surveys around poles;
recordation observed resources, if any; and recommendations. To date,
over 1,000 poles have been assessed. Mr. Smith performed field surveys,
recorded resources, and synthesized data.
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PROJECT EXPERIENCE (CONTINUED)

State Route 73 Widening

Costa Mesa, California

LSA was contracted to provide paleontological monitoring during the widening of SR-73 between stations
74+00 and 82+00. The project area is located in the median of SR-73 within an approximately 0.5-mile
stretch between the Birch Street overcrossing on the south and the northbound Bristol Street overcrossing
on the north. Mr. Smith provided paleontological monitoring and fossil identification, and wrote the
mitigation monitoring report.

San Joaquin Hills Transportation Corridor (State Route 73)

Orange County, California

LSA was contracted to provide paleontological mitigation monitoring for the San Joaquin Hills
Transportation Corridor between El Toro Road in the south and Newport Coast Drive in the north. Mr.
Smith provided paleontological resource monitoring (scheduling up to five monitors), fossil identification
and curation, and assisted with writing the final mitigation monitoring report.

State Route 71 (SR-71) Widening

Chino, California

LSA was contracted to provide paleontological and cultural resource monitoring during the widening of
SR-71. Mr. Smith provided paleontological and cultural resource monitoring, fossil identification, and
curation of collected paleontological remains.

El Camino Real Widening North of Cougar Drive

Carlsbad, California

LSA provided paleontological resources mitigation monitoring during the widening of a portion of El
Camino Real north of Cougar Drive in the City of Carlsbad from two lanes to three. The project involved
removing a section of hill measuring approximately 100 feet long, 30 feet wide, and up to 15 feet high in
the Cretaceous Point Loma Formation. LSA collected several fossil localities containing clams, snails,
crabs, and plant material. Mr. Smith provided some of the monitoring for this project, and was the lead
author for the mitigation monitoring report.

San Diego Gas & Electric (SDG&E) On-Call Environmental Services

California

LSA provides support documentation to SDG&E to satisfy Natural Communities Conservation Plan
(NCCP), California Environmental Quality Act, California Public Utility Commission (CPUC), California
Coastal Commission, United States Army Corps of Engineers (Corps), California Department of Fish and
Game (CDFG), and Regional Water Quality Control Board requirements. Mr. Smith mainly works on
SDG&E projects that require cultural resource studies. Representative projects include the following:

e Shadowridge-Meadowlark Tap: Rebuild TL 13811: LSA provided a cultural resource assessment
for an approximately 4-mile transmission line located in San Diego. The assessment included a cultural
resources search through the South Coastal Information Center, and an intensive pedestrian survey for
all proposed new pole locations and staging areas. Finally, LSA made recommendations for each
separate pole location. Mr. Smith was involved in all aspects of the cultural resource assessment.

e Firestorm 2007 Environmental and Biological Monitoring: LSA provided on-call support for
monitoring services immediately following the October 2007 wildfires in San Diego, including
documentation of access road regrading and erosion control consultation; data compilation, analysis,
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and interpretation; and data form entry for compliance with Corps Regional General Permit 63. Mr.
Smith provided both cultural and biological surveys along several of the burned pole alignments.

Southern California Gas Company (SCG)

Los Angeles County, California

LSA was retained by SCG to provide cultural resource monitoring for its Line 85, Line 119, and Line 225
located in the Angeles National Forest (ANF) north of Castaic Lake. As these lines pass through the ANF
and are located on land under the jurisdiction of the Forest Service, it was necessary for LSA to apply for
an Archaeological Resources Protection Act (ARPA) Permit for each line. LSA’s role on these projects
was to ensure that mitigation measures developed by the Forest Service to protect cultural resources were
implemented and followed. These measures included: providing worker training for the identification and
importance of cultural resources; protecting the National Register of Historic Places-listed Old Ridge
Route, a historic road built in 1915 between Los Angeles and Bakersfield; monitoring for cultural
resources during construction and having a monitor present at each work area; counting and documenting
the numbers and types of vehicles traveling along the Old Ridge Route on a daily basis; and providing
video documentation of the Old Ridge Route both before and after the project was completed. Mr. Smith
was the project manager for these three SCG projects and scheduled up to three monitors per day at
various locations, depending on daily construction needs; provided cumulative vehicle counts on a weekly
basis to the ANF; and coordinated between the ANF archaeologist and SCG as needed. Mr. Smith also
assisted in preparing reports at the completion of each project documenting the results of the monitoring.

South Orange County Infrastructure Improvement Project, State Route 241 (SR-241)

Orange and San Diego Counties, California

The Transportation Corridor Agencies (TCA) proposes extending existing SR-241 from its current
terminus at Oso Parkway south to Interstate 5, just south of San Clemente. The project is located in
portions of both southern Orange County and northern San Diego County. Mr. Smith assisted during
surveying all the unsurveyed portions of the project, recording new cultural resources that were discovered
and writing the survey reports and other cultural resource documents associated with this project. Mr.
Smith also provided cultural resource clearance during the initial geotechnical investigations associated
with the project to ensure no undiscovered cultural resources were impacted.

Plains All American Pipeline (PAAPL)

Los Angeles County, California

LSA was retained as a subconsultant to Stantec Consulting to provide cultural resource monitoring during
repairs to several of PAAPL’s pipelines (including Line 2000 and Line 63), and during a geotechnical
investigation to address landslide problems in the Angeles National Forest (ANF) north of Castaic Lake.
As these projects are located on lands administered by the Forest Service, it was necessary for LSA to
apply for an ARPA Permit for each project to protect cultural resources and ensure all protection measures
required by the Forest Service were implemented and followed. These measures included: providing
worker training for the identification and importance of cultural resources; protecting the National Register
of Historic Places-listed ORR, a historic road built in 1915 between Los Angeles and Bakersfield;
monitoring for cultural resources during construction and having a monitor present at each work area;
counting and documenting the numbers and types of vehicles traveling along the ORR on a daily basis; and
providing video documentation of the ORR both before and after each project’s completion. Mr. Smith
was the project manager for projects and scheduled monitors, provided cumulative vehicle counts on a
weekly basis to the Forest Service; provided coordination between the Forest Service archaeologist,
PAAPL, and Stantec as needed; and assisted with the preparation of the final monitoring reports.
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SELECTED REPORTS

Paleontological Resources Analysis for the SR-55/Newport Boulevard Improvement Project, City of Costa
Mesa, County of Orange, California. LSA project number TRT1101A. September 2012.

Paleontological Resources Identification Report for the State Route 55 Improvement Project Between
Interstate 405 and Interstate 5, Cities of Santa Ana, Irvine, and Tustin, County of Orange, California.
Report prepared for the California Department of Transportation, District 12. LSA project number
HDR1102. September 2012.

Paleontological Mitigation Plan for the State Route 73 Detention Basin Storm Water Mitigation and Slope
Stability Project, Cities of Laguna Niguel, Aliso Viejo, Laguna Beach, Irvine, and Newport Beach, County
of Orange, California. Report prepared for the California Department of Transportation, District 12. LSA
project number CDT1120. August 2012.

Paleontology Memo for the Towne Center Residential Project, City of Lake Forest County of Orange,
California. LSA project number CLF1201. July 2012.

Paleontological Resources Assessment for the Camarillo Academy High School + Performing Arts
Center, Ventura County, California. Report prepared for the Oxnard Union High School District. LSA
project number OSD1102. July 2012.

Paleontological Resources Identification and Evaluation Report for the State Route 57/Lambert Road
Interchange Improvement Project, City of Brea, County of Orange, California. Report prepared for the
California Department of Transportation, District 12. LSA project number RBF1104. May 2012.

Paleontological Resources Impact Mitigation Plan for the CVS Pharmacy Store, City of Menifee, County
of Riverside, California. Report prepared for KZ Development Company, LP. LSA project number
KDZ1001. March 2012.

Paleontological Resources Impact Mitigation Plan for the South Coast Winery Report and Spa Hotel
Expansion, Riverside County, California. Report prepared for South Coast Winery, Resort and Spa. LSA
project number SGV1001. March 2012.

Paleontological Locality Search of the Proposed Valle Vista Channel Extension Project in the Community
of Valle Vista, Riverside County, California. Letter report prepared for the Riverside Flood Control and
Water Conservation District. LSA project number RCF1102. February 2012.

Paleontological Resources Assessment for the Taft Recycling and Sanitary Land(fill, Kern County
California. Report prepared for the Kern County Waste Management Department. LSA project number
KCY1102. February 2012.

Paleontological Resources Assessment for the Cottonwood Avenue Building Expansion Project, City of
Riverside, Riverside County, California. Report prepared for PanCal Sycamore Canyon 257 LLC. LSA
project number PNC1101. February 2012.
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Paleontological Mitigation Plan for the I-10/Tippecanoe Avenue Interchange Improvement Project, Phase
2, Cities of Loma Linda and San Bernardino, San Bernardino County, California. Report prepared for the
California Department of Transportation, District 8. LSA project number RMNO802A. February 2012.

Paleontological Resources Identification and Evaluation Report for the Shoemaker Bridge Replacement
Project, City of Long Beach, Los Angeles County, California. Report prepared for the California
Department of Transportation, District 7. LSA project number URS1002. December 2011.

Paleontological Resource Assessment and Paleontological Resources Impact Mitigation Monitoring Plan
for Stratford Ranch Industrial Park, Tentative Tract 36382, City of Perris, Riverside County, California.
Report prepared for Mission Pacific Land Company. LSA project number MPL1101. December 2011.

Paleontological Mitigation Report for the Interstate 215/State Route 74 Interchange Improvements
Project, Riverside County, California. Report prepared for the California Department of Transportation,
District 8. LSA project number RCN1002. December 2011.

Paleontological Resources Assessment for the Quail Brush Generation Project, San Diego County,
California. Report prepared for Tetra Tech EC. LSA project number TTE1101. November 2011.

Paleontological Mitigation Plan for the Tippecanoe Avenue Interchange Improvement Project, Phase 1,
Cities of Loma Linda and San Bernardino, San Bernardino County, California. Report prepared for the
California Department of Transportation, District 8. LSA project number RMNO802A. November 2011.

Paleontological Assessment for the Vancouver Street Sewer Extension Project, City of Carlsbad, San
Diego County, California. Letter report prepared for the City of Carlsbad. LSA project number
HCR1103A. November 2011.

Paleontological Analysis fort the State Route 125/State Route 94 Interchange Branch Connector Project,
San Diego County, California. LSA project number TYL1003. October 2011.

Supplemental Paleontological Resources Identification and Evaluation Report for the Mid County
Parkway Project, Riverside County, California. Report prepared for the California Department of
Transportation, District 8. LSA project number JCV531. September 2011.

Paleontological Mitigation Plan, I-15/1-215 Interchange Improvements Project, Community of Devore,
San Bernardino County, California. Report prepared for the California Department of Transportation,
District 8. LSA project number LIM0705. September 2011.

Paleontological Monitoring Report for Geotechnical Trench Excavations for the I-15/1-215 Interchange
Improvements Project, Community of Devore, San Bernardino County, California. Report prepared for the
California Department of Transportation, District 8. LSA project number LIM0705. August 2011.

Paleontological Resources Assessment, Tentative Tract 36382, Altfillisch Property Project, City of
Eastvale, Riverside County, California. Report prepared for Altfillisch Construction Company. LSA
project number AFL1101. July 2011.

Addendum, Paleontological Identification and Evaluation Report for the Interstate 215/Barton Road
Interchange Improvement Project, Cities of Grand Terrace and Colton, San Bernardino County,
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California. Report prepared for the California Department of Transportation, District 8. LSA project
number SBA330. July 2011.

Paleontological Resources Assessment for the Southern California Edison Banducci Substation and
Telecommunications Routes Project, Tehachapi, Kern County, California. Letter report prepared for
Southern California Edison. LSA project number SCE1105A. July 2011.

Paleontological Resource Assessment for Utility Pothole Program, Interstate 15/Interstate 215
Interchange Improvements Project, San Bernardino County, California. Letter report prepared for the
California Department of Transportation, District 8. LSA project number LIM0705. June 2011.

Paleontological Resources Assessment for the Ocotillo Sol Photovoltaic Project, Imperial County,
California. Letter report prepared for the Bureau of Land Management, California Desert District. LSA
project number SGE0905-T009B. May 2011.

Paleontological Mitigation Recommendations for Utility Pothole Program, Interstate 15/Interstate 215
Interchange Improvements Project, San Bernardino County, California. Letter report prepared for the
California Department of Transportation, District 8. LSA project number LIM0705. April 2011.

Results of Archaeological Resource Monitoring for Plains All American Pipeline Line-2000 Dig 20 and
21 Anomaly Repair Projects, Angeles National Forest, Los Angeles County, California. Report prepared
for Angeles National Forest, Supervisor’s Office. LSA project numbers SNS1003 and SNS1005. April
2011.

Paleontological Resources Assessment for the Chevron Pipe Line Company Midway-Belridge Pipeline
Replacement Project, Kern County, California. Report prepared for Chevron Pipe Line Company. LSA
project number SNS1004. March 2011.

Cultural Resources Assessment and Class IIl Inventory for the Chevron Pipe Line Company Midway-
Belridge Pipeline Replacement Project, Kern County, California. Report prepared for Chevron Pipe Line
Company. LSA project number SNS1004. March 2011.

Paleontological Resources Assessment for the Perris Boulevard Widening Project, City of Perris,
Riverside County, California. Letter report prepared for Mr. Kenneth Phung. LSA project number
TLK1001. February 2011.

Paleontological Resources Assessment for the Perris Boulevard Widening Project, City of Perris, County
of Riverside, California. Letter report prepared for the City of Perris. LSA project number TLK1001.
February 2011.

Paleontological Resources Identification and Evaluation Report for the Shoemaker Bridge Replacement
Project, City of Long Beach, Los Angeles County, California. Report prepared for the California
Department of Transportation, District 7. LSA project number URS1002. February 2011.

Cultural Resources Monitoring for the Restoration Work for Southern California Gas Company’s Line-85
Permanent Repairs Project, Angeles National Forest, Los Angeles County, California. Letter report
prepared for the Angeles National Forest on behalf of Southern California Gas Company. LSA project
number SCG0801. January 2011.
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Paleontological Assessment for the Five Winds Ranch Project, City of Yucaipa, San Bernardino County,
California. Letter report prepared for the City of Yucaipa Public Works Department. LSA project number
YCA1002. November 2010.

Paleontological Mitigation Plan Mission Boulevard Widening Project, City of Ontario, San Bernardino
County, California. District 08-SBD-O-Ontario. EA 08-924850. Report prepared for the California
Department of Transportation, District 8. LSA project number DMJ0602. October 2010.

Paleontological Assessment for the CVS Pharmacy Store, Huntington Beach, California. Letter Report
prepared for KZ Development Company, LP. LSA project number KDZ1002. October 2010.

Paleontological Assessment for the 5-Winds Ranch, City of Yucaipa, California. Letter Report prepared
for the Public Works Department, City of Yucaipa. LSA project number YCA1102. October 2010.

Paleontological Resource Assessment for the Southern California Edison Pisgah Substation
Upgrade/Expansion, San Bernardino County, California. Letter report prepared for Southern California
Edison. LSA project number SCE0801Y. September 2010.

Paleontological Mitigation Report for the Vail Lake Transmission Main and Pump Station Project,
Riverside County, California. Report prepared for Kennedy/Jenks Consultants. LSA project number
KJE0601. September 2010.

Results of Cultural Resources Monitoring for the Southern California Gas Company Ivy Street Bridge
Pipeline Boring Project, City of Murrieta, County of Riverside, California. (co-authored with Terri
Fulton). Prepared for San Diego Gas and Electric Company. LSA project number SCG0602k. September
2010.

Results of Archaeological Resource Monitoring for Plains All American Pipeline Line-2000 Templin
Highway Anomaly Repair Project, Angeles National Forest, Los Angeles County, California. (Co-
authored with Antonina Delu, M.A., RPA). Prepared for the Angeles National Forest on behalf of Stantec
Consulting Services. LSA project number SNS1002. September 2010.

Results of Archaeological Resource Monitoring for Plains All American Pipeline Osito Canyon
Geotechnical Boring Project, Angeles National Forest, Los Angeles County, California. (Co-authored
with Antonina Delu, M.A., RPA). Prepared for the Angeles National Forest on behalf of Stantec
Consulting Services. LSA project number SNS1001. September 2010.

Paleontological Mitigation Plan for State Route 91 Widening Project Between State Route 55 and State
Route 24, Cities of Anaheim and Yorba Linda, Orange County, California. District 12-ORA-91, PM 9.1 to
15.1. Prepared for the California Department of Transportation, District 12. LSA project number
CDT1001. May 2010.

Cultural Resources Monitoring for the Southern California Gas Company Trabuco Creek Bridge
Betterment Project (eTS8327), City of San Juan Capistrano, Orange County, California. Letter Report
prepared for the City of San Juan Capistrano on behalf of Southern California Gas Company. LSA project
number SCG0902. March 2010.
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Results of Archaeological Resource Monitoring for Southern California Gas Company Line-119
Abandonment Project, Angeles National Forest, Los Angeles County, California. (Co-authored with
Antonina Delu, M.A., RPA). Prepared for the Angeles National Forest on behalf of Southern California
Gas Company. LSA project number SCG0602J. March 2010

Results of Archaeological Resource Monitoring for Southern California Gas Company Line-225 - Templin
Highway Repair Project, Angeles National Forest, Los Angeles County, California. (Co-author with
Antonina Delu, M.A. RPA) Prepared for the Angeles National Forest on behalf of Southern California Gas
Company. LSA project number SCG06021. March 2010.

Paleontological Resources Identification and Evaluation Report for State Route 91 Corridor
Improvements Project, Cities of Anaheim, Yorba Linda, Corona, Norco and Riverside Counties of Orange
and Riverside, California. Districts 8 and 12 — ORA-91-R14.43/R18.91; RIV-91-R0.00/R13.04; RIV-15-
35.64/45.14. (Co-authored with Robert Reynolds and Michael Pasenko) Prepared for the California
Department of Transportation, District 8. LSA project number PAZ0701. January 2010.

Paleontological Mitigation Report for the Widening of El Camino Real North of Cougar Drive, City of
Carlsbad, San Diego County, California. Report prepared for the City of Carlsbad, Design Division. LSA
project number HCR0803. January 2010.

Paleontological Resources Mitigation Plan for the Vail Lake Transmission Main and Pump Station
Project, Riverside County, California. Report prepared for Kennedy/Jenks Consultants. LSA project
number KJE0601. January 2010.

Draft Paleontological Identification and Evaluation Report for State Route 91 Westbound Widening
(Northbound State Route 55 to the Westbound State Route 91 Connector through the Tustin Avenue
Interchange), City of Anaheim, Orange County, California. Prepared for the California Department of
Transportation, District 12. LSA project number CDT0806B. January 2010.

Paleontological Resources Assessment for the Imperial Valley Photovoltaic Project. Prepared for SDG&E
Environmental Services. LSA project number SGE0905-T009B. December 2009.

Paleontological Resource Analysis of the Interstate 215/Washington Street Interchange Project, Cities of
Colton and Grand Terrace, San Bernardino County, California. LSA project number SBA330. October
2009.

Cultural Resource Monitoring for the Del Obispo Street Undergrounding of Overhead Utilities and
Widening, City of San Juan Capistrano, Orange County, California. (With Deborah McLean as primary
author.) Prepared for the City of San Juan Capistrano. LSA project number CSJ0803. September 2009.

Paleontological Identification and Evaluation Report for I-215 High Occupancy Vehicle Gap Closure
Project Cities of Colton, Grand Terrace San Bernardino, San Bernardino County, and City of Riverside,
Riverside County, California. Prepared for the California Department of Transportation, District 8. LSA
project number SBA330. August 2009.

Results of Archaeological Resource Monitoring for Southern California Gas Company Line-85 Permanent
Repairs Project, Angeles National Forest, Los Angeles County, California. (Co-authored with Antonina
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Delu, M.A., RPA). Prepared for the Angeles National Forest on behalf of Southern California Gas
Company. LSA project number SCG0O801. August 2009.

Paleontological Mitigation Plan State Route 91 Eastbound Lane Addition Project Between State Route
241 and State Route 71, Orange County, California, and Riverside County, California. Prepared for the
California Department of Transportation, District 12. LSA project number CDT0805. May 2009.

Paleontological Resources Letter Report for the Moro Ridge Radio Site Project, Orange County,
California. Prepared for the County of Orange. LSA project number ORG0801. May 2009.

Paleontological Identification and Evaluation Report for I-10/Tippecanoe Avenue Interchange Project,
Cities of Loma Linda and San Bernardino, San Bernardino County, California. Prepared for the
California Department of Transportation, District 8. LSA project number RMNO0802. April 2009.

Paleontological Resources Due Diligence for the Lazy W Ranch Project in Hot Springs Canyon, Orange
County California. Memo Prepared for Erin Razban, LSA Associates, Inc. LSA project Number
LZW0901. March 2009.

Paleontological Resources Assessment for the Hanford Municipal Airport Improvements Project, City of
Hanford, Kings County, California. Prepared for Mead & Hunt, Inc. LSA project number MHNO801.
February 2009.

Paleontological Resources Identification and Evaluation Report for SR-73 Basin Sedimentation Project
Between Jamboree Road and I-5/SR-73 Interchange; Cities of Laguna Niguel, Aliso Viejo, Laguna Beach,
Irvine, and Newport Beach; County of Orange, California. Prepared for the California Department of
Transportation, District 12. LSA project number CDT0807. January 2009.
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PALEONTOLOGICAL RESOURCES

RESULTS FROM RECORDS SEARCH, LITERATURE REVIEW, AND FIELD
SURVEY

Fossils are well-documented from the project APD, particularly from within the Prima Deshecha
Landfill. The following paragraphs provide a description of fossil sensitivities and nearby localities
based on the geological formation.

Monterey Formation

Several significant invertebrate and vertebrate localities are recorded from the south County area.
These include: fossils of crocodilians, fish, shark, ray, whale, dolphin, sea lion, sea cow, desmostylan,
bivalves, gastropods, barnacles, bryozoan, and sand dollars. Morton et al. (1974) state that the upper
part of this formation contains Late Miocene forms (Luisian and Mohnian), and the lower section
contains sandstones with megafossils that suggest slightly older stages (Pecten crassicardio and
Vaquerosella cf. merriama). Eisentraut and Cooper (2002) report that numerous fossil fish and
marine mammal remains have been recovered from this formation on the Irvine coast and in the
Laguna Hills area. They also state that a localized limestone deposit in the Aliso Viejo area known as
“Pecten Reef” has produced abundant invertebrate and vertebrate fossils.

Capistrano Formation

Late Miocene to Early Pliocene (Upper Mohnian, Delmontian, and Repettian) foraminifera have been
identified in this member (Smith, 1960). Recent work by John Minch and Associates has identified
plants, fish (Clupeidae and Sciaenidae), aves (cf. Mancala sp.), Desmatophocidae, pinnipeds
(Otaridae and Phocidae), Delphinidae, and Mysticeti from this formation, many from the State Route
73 (SR-73) alignment (JMA, 1995). An almost complete Mysticeti was found and collected at the
Greenfield exit on northbound SR-73. LSA and Pertra Resources, Inc., recovered whales, sharks, and
terrestrial and marine plants in the Prima Deshecha Landfill in San Juan Capistrano. Eisentraut and
Cooper (2002) report that the siltstone member of this formation produced abundant and diverse
marine vertebrates, including fish, shark, whale, dolphin, porpoise, sea lion, sea cow, and seagoing
birds. They also report that the Marblehead project near San Clemente yielded voluminous and
exceptional fauna.

Non-Marine Terrace Deposits

Fossils have been collected in similar deposits from excavations for roads, housing developments,
retention basins, and quarries in the Los Angeles Basin and vicinity (Lander, 2003; Jefferson, 1991a
and 1991b; Conkling, 1997 and 1988; Miller, 1971). Remains of Rancholabrean animals, including
elephant, horse, bison, camel, saber tooth cat, deer, and sloth, are known from these localities. The
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potential exists to encounter similar fossils in all Pleistocene alluvium. The nearest locality from these
sediments is from Forster Ranch, located immediately south and west of the project APD.

Landslide Deposits

There is a low potential for fossils within these sediments. Usually, any fossils within these sediments
are derived from the older formations from which the slide originated; however, there is a slight
possibility that fossils of organisms caught within the slide material may be present. Unless it can be
determined that the landslide is shallow and the underlying bedrock will be exposed, these sediments
are considered to have a low paleontological sensitivity.

Quaternary Alluvium and Colluvium

Quaternary Alluvium and Colluvium can contain remains of once-living things such as bones, shells,
and plants; however, as these are less than 10,000 years old, not enough time has passed to mineralize
the remains, and they are not considered to be “fossils.” In addition, most of the remains that are
found are contemporaneous with modern species. Occasionally, fossils from older upstream
formations are eroded out and transported to a new location. However, it is usually impossible to
determine from where the fossils originally came. Once a depth of approximately 8 feet is reached,
alluvial and colluvial sediment may be old enough to contain paleontological remains. These remains
will be similar to those contained in the Non-Marine Terrace Deposits described above.

Artificial Fill

Artificial Fill can contain fossils, but these fossils have been removed from their original location and
are thus, out of context. They are not considered to be important for scientific study.

PROJECT PALEONTOLOGICAL SENSITIVITY

The specific sensitivities for formations and units within the study area are listed in Table B. This lists
the sensitivities determined by Eisentraut and Cooper (2002) of all formations that may be
encountered during project construction.

RECOMMENDATIONS FOR PALEONTOLOGICAL MITIGATION PLAN

The SVP and Caltrans present similar guidelines for adequate mitigation of impacts to significant,
nonrenewable paleontological resources. Excerpts from individual guidelines follow.
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Table B: Geologic Units and Paleontological Sensitivity within
the La Pata Avenue Extension Project APD

Geologic Unit Paleontological Sensitivity*

Artificial Fill Low

Quaternary Alluvium and Colluvium Low 0-8 feet

High below a depth of 8 ft

Quaternary Landslide Deposits Not Rated
Non-Marine Terrace Deposits High

Capistrano Formation — Siltstone Member Very High
Monterey Formation Very High

Source: Eisentraut and Cooper, 2002.
' Also known as Paleontological Potential.
APD = Area of Project Disturbance

Society of Vertebrate Paleontology

Recommended general guidelines for conformable impact mitigation to significant nonrenewable
paleontological resources have been published by the SVP (1995) along with conditions of
receivership that the repository institution can require when receiving fossils recovered from
construction projects (SVP, 1996). An update was prepared in 2010 (SVP, 2010). According to the
SVP (2010), in areas determined through a records check and field survey to have a high potential for
significant paleontological resources, an adequate program for mitigating the impact of development
should include:

1. Anintensive field survey and surface salvage prior to earthmoving, if applicable

2. Monitoring by a qualified paleontological resource monitor of excavations in previously
undisturbed rock units

3. Salvage of unearthed fossil remains and/or traces (e.g., tracks, trails, burrows)
4. Screen washing to recover small specimens, if applicable

5. Preparation of salvaged fossils to a point of being ready for curation (i.e., removal of enclosing
matrix, stabilization and repair of specimens, and construction of reinforced support cradles
where appropriate)

6. Identification, cataloging, curation, and provision for repository storage of prepared fossil
specimens

7. A final report of the finds and their significance

All phases of mitigation must be supervised by a qualified professional paleontologist who maintains
the necessary paleontological collecting permits and repository agreements. All field teams will be
supervised by a paleontologist qualified to deal with the significant resources that might be
encountered. The Lead Agency must assure compliance with the measures developed to mitigate
impacts of excavation. To ensure compliance at the start of the project, a statement that confirms the
site’s paleontological potential, confirms the repository agreement with an established public
institution, and describes the program for impact mitigation must be deposited with the Lead Agency
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and contractor(s) before any ground disturbance begins. In many cases, it will be necessary to conduct
a salvage program prior to grading to prevent damage to known paleontological resources and to
avoid delays to construction schedules. The impact mitigation program must include preparation,
identification, cataloging, and curation of any salvaged specimens. All field notes, photographs,
stratigraphic sections, and other data associated with the recovery of the specimens must be deposited
with the institution receiving the specimens. Since it is not professionally acceptable to salvage
specimens without preparation and curation of specimens and associated data, costs for this phase of
the program must be included in the project budget. The mitigation program must be reviewed and
accepted by the Lead Agency. If a mitigation program is initiated early during the course of project
planning, construction delays due to paleontological salvage activities can be minimized or even
completely avoided.

California Department of Transportation

Caltrans has developed a similar set of guidelines to reduce impacts to paleontological resources.
These recommendations start with avoidance of the resource area by the project and continue with
recommendations for impact minimization measures during construction excavation.

Avoidance. Avoidance of project impacts can be achieved by project redesign so that paleontological
resources are completely outside the project’s impact area (e.g., a different alignment route that
misses the resource or a construction approach that does not entail construction excavation that would
impact fossiliferous strata).

Environmentally Sensitive Areas. A related strategy creates Environmentally Sensitive Areas
(ESAs) around paleontological localities. ESAs are a standard part of the Caltrans and FHWA toolkit
to protect resources within or adjacent to a project while concurrently delivering the project.
Generally, these involve some combination of fencing or cyclic monitoring as an alternative to
excavation monitoring. In the event that the special measures prove ineffective for one reason or
another, more traditional mitigation is necessarily called for. This fallback sometimes affects delivery
schedules and/or total project costs. If viable and properly implemented, however, ESAs can reduce
costs and time associated with more extensive traditional mitigation approaches.

Paleontological Mitigation Plan. Since the geology of California is diverse, and the nature of the
fossils that it contains varies from one outcrop to the next, Caltrans does not provide a generic
paleontological resource impact mitigation, but instead presents a format for the PMP that can be
utilized by the professional project paleontologist who has been retained to manage paleontological
resources during project development. A full list of sections of the PMP is included in Caltrans’ SER
Environmental Handbook, Volume 1, Chapter 8 (Caltrans, 2012). Briefly, the PMP sections are:

o Introduction: A brief discussion of the goals of the proposed study, of the construction project
effects, and the reasons for mitigation (e.g., compliance with CEQA).

o Background: Pertinent information provided to demonstrate familiarity with the project area and
the type of fossils and rock units under study.
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o Description of the Resource: A description of the rock units, boundaries of the fossiliferous
formations, and locations of exposures in the vicinity of the project study area and in the APD.

e Proposed Research: A clear, concise description of why the paleontological resource is
significant or has scientific importance, and how the study is expected to address current gaps in
the paleontological data.

e Scope of Work: The work plan to mitigate project effects, including all fieldwork and laboratory
efforts. This may include:

o Procedures for interfacing paleontological and construction personnel developed in
consultation with the Resident Engineer.

o Construction monitoring programs should be outlined.

o Salvage methods should be outlined, from large specimen recovery to collection and
processing of microfossils.

o Recovered specimens should be prepared to a point of identification and stabilized for
preservation in conformance with individual repository requirements.

o All recovered specimens should be cataloged using the format of the proposed curation
facility.

o Not all located fossils need to be recovered. Criteria for the discarding of specific fossil
specimens should be made explicit.

o Decision Thresholds: How and when fieldwork will achieve the study goals, allowing fieldwork
to cease, or any circumstances under which additional effort might be needed to achieve study
goals.

e Schedule: The schedule for completing the proposed work may appear as text or in graphic form
(e.g., a timeline) and include a start date, the duration of fieldwork and laboratory processing, and
the time required for report preparation.

« Justification of Cost Estimate: The narrative support for the cost estimate, including the basis
for person-hour estimates, clarification of overhead percentages, and any other costs.

o Cost Estimate: Often presented as an appendix, this documentation should present a tabular
summary of costs for the proposed effort and include all proposed numbers and levels of
personnel, time, and costs.

« Bibliography: The bibliography should include only those references cited in the plan.

o Curation: The curation facility should be identified and a draft curation agreement included. A
curation agreement with an approved facility must be in place prior to initiating any
paleontological monitoring or mitigation activities.

The plan should be prepared by or under the supervision of a qualified Principal Paleontologist and
submitted for review sufficiently in advance of an anticipated start-work date so that all involved
agencies have time to comment, the Lead Agency has time to adjust the plan to accommodate such
input, and the plan may be resubmitted for all necessary approvals. It is imperative that all agencies
with jurisdiction over a paleontological site are in agreement as to the level of effort in the mitigation
plan, including agreement on the applicability of pertinent laws, regulations, and permit requirements.
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When properly designed, the PMP serves as a basis for obtaining any necessary permits from other
agencies.

Specific interagency issues may include, but are not limited to, health and safety issues; employee
access and egress; collection, removal, and stockpiling of fossiliferous sediment; water washing; wet
screen processing of fossiliferous sediment and disposal of muddy wastewater; and use of chemicals
(kerosene) to break down specific types of indurated fossiliferous sediment. Agency permits that may
be needed for access or to conduct the work of monitoring and salvage should be applied for and
obtained in advance of the project.
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SUMMARY

The proposed project is located in the Santa Ana Mountains of the Peninsular Ranges Geomorphic
Province. The project crosses three fossiliferous Miocene to Pleistocene sediments deposited between
17 million to approximately 10,000 years ago. These include Non-marine Terrace Deposits, the
Capistrano Formation, and the Monterey Formation. Two other sediments (Artificial Fill, and
Quaternary Landslide Deposits) are also present within the project area, although they have a low to
unrated sensitivity for paleontological resources. Quaternary Alluvium and Colluvium is also present
and has a low sensitivity in the upper 8 feet and a high sensitivity once a depth of 8 ft is reached.
Sensitive sediments also have the potential to be encountered beneath areas with Artificial Fill,
Quaternary Alluvium and Colluvium, and Quaternary landslide deposits during excavation associated
with the project. This study presents definitions of paleontological significance and sensitivity, the
results of records search requests, and reviews of geological and paleontological literature.

This study does not anticipate special paleontological situations that would require project redesign to
avoid critical localities or strata. However, since there are areas of high paleontological sensitivity
within the project study area, preparation of a Caltrans PMP is recommended prior to completion of
final design within those areas of the proposed project identified as having high sensitivity. This PMP
should be synthesized from outlines and guidelines provided by Caltrans, and specifically tailored to
the resources and sedimentary formations that will be encountered during excavation within the
project area. It is possible that as project details such as proposed excavation depths are better refined,
it may be determined that areas identified as having high sensitivity will in fact not require
monitoring during excavation, as the ground disturbance will not extend deep enough below the
surface to encounter paleontological resources.

This study recommends that the section of the PMP describing the excavation monitoring for the
proposed project, at a minimum, includes the following:

e Recommendations for a qualified paleontologist or representative to attend the pregrade
conference. At this meeting, the paleontologist will explain the likelihood for encountering
paleontological resources, what resources may be discovered, and the methods of recovery that
will be employed.

o Recommendations for a preconstruction field survey in areas identified as having high
paleontological sensitivity after vegetation and paving have been removed, followed by salvage
of any observed surface paleontological resources prior to the beginning of additional grading.

o During construction excavation, a qualified vertebrate paleontological monitor shall initially be
present on a full-time basis whenever excavation will occur within the sediments that have a high
paleontological sensitivity rating, and on a spot-check basis for excavation in sediments that have
a low sensitivity rating. Monitoring may be reduced to a part-time basis if no resources are being
discovered in sediments with a high sensitivity rating (monitoring reductions, when they occur,
will be determined by the qualified Principal Paleontologist). The monitor shall inspect fresh cuts
and/or spoils piles to recover paleontological resources. The monitor shall be empowered to
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temporarily divert construction equipment away from the immediate area of the discovery. The
monitor shall be equipped to rapidly stabilize and remove fossils to avoid prolonged delays to
construction schedules. If large mammal fossils or large concentrations of fossils are encountered,
Caltrans will consider using heavy equipment on site to assist in the removal and collection of
large materials.

e Localized concentrations of small (or micro-) vertebrates may be found in all native sediments.
Therefore, it is recommended that these sediments occasionally be spot-screened on site through
1/8- to 1/20-inch mesh screens to determine whether microfossils are present. If microfossils are
encountered, sediment samples (up to 3 cy, or 6,000 pounds) shall be collected and processed
through 1/20-inch mesh screens to recover additional fossils.

e Recovered specimens shall be prepared to the point of identification and permanent preservation.
This includes the sorting of any washed mass samples to recover small invertebrate and vertebrate
fossils, the removal of surplus sediment from around larger specimens to reduce the volume of
storage for the repository and storage cost, and the addition of approved chemical
hardeners/stabilizers to fragile specimens.

e Specimens shall be identified to the lowest taxonomic level possible and curated into an
institutional repository with retrievable storage. The repository institutions usually charge a one-
time fee based on volume, so removing surplus sediment is important. The repository institution
may be a local museum or university with a curator who can retrieve the specimens on request.
Caltrans requires that a draft curation agreement be in place with an approved curation facility
prior to the initiation of any paleontological monitoring or mitigation activities.

o Preparation and submittal of the PMR documenting completion of the PMP for the Lead Agency
(Caltrans).

Implementation of these recommendations will reduce impacts to nonrenewable paleontological
resources. More project-specific measures may need to be developed during preparation of the PMP
to refine these measures during final project design.
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