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1.0 EXECUTIVE SUMMARY 

This report presents the results of the paleontological technical study conducted by Paleo 

Solutions, Inc. (Paleo Solutions), under contract to AECOM in support of the San Diego Gas and 

Electric (SDG&E) TL674A Reconfiguration and TL666D Removal Project (Proposed Project). 

This work was required by the California Public Utilities Commission (CPUC) to meet their 

requirements as the lead agency under the California Environmental Quality Act (CEQA). All 

paleontological work was completed in compliance with CEQA and San Diego County 

guidelines. The Proposed Project area is located in the west central portion of San Diego County, 

California, in the cities of San Diego and Del Mar. The Proposed Project extends from the north 

side of San Dieguito Valley to Soledad Valley along Interstate-5 (I-5), to north of the I-5/ 

Interstate-805 (I-805) junction (see Figures 1 and 2). 

The paleontological study for the Proposed Project included a geologic map review, literature 

search, institutional records search, reconnaissance survey, and analysis of the paleontological 

potential of geologic units within the Proposed Project area. Geologic mapping of the Proposed 

Project indicates that the site is primarily underlain by Eocene-, Pleistocene- and Holocene-age 

deposits (Kennedy and Tan, 2008). The units mapped within the Proposed Project area include 

Holocene-age artificial fill, young alluvial floodplain deposits, paralic estuarine deposits, wash 

deposits, marine beach deposits; Pleistocene-age old and very old paralic deposits; and Eocene-

age Ardath Shale, Delmar Formation, Torrey Sandstone, Scripps Formation, and undivided 

Eocene deposits. According to the records search, there are 215 fossil localities recorded within a 

one-mile radius of the Proposed Project. Fossils recorded from Eocene-age deposits include trace 

fossils, plant impressions, marine invertebrates, and marine and freshwater vertebrates from the 

Delmar Formation; trace fossils, plant impressions, marine and terrestrial invertebrates, and 

marine and terrestrial vertebrates from the Torrey Sandstone; trace fossils, plant impressions, 

marine invertebrates, and marine vertebrates from the Ardath Shale; and trace fossils, plant 

impressions, and marine invertebrates from the Scripps Formation. Additionally, Pleistocene 

deposits from the Baypoint Formation, mapped as old paralic deposits by Kennedy and Tan 

(2008), produced trace fossils, marine and terrestrial invertebrates, and marine and terrestrial 

vertebrates. Pleistocene-age deposits from the Lindavista Formation, mapped as very old paralic 

deposits by Kennedy and Tan (2008), produced trace fossils. The remaining localities yielded by 

the records search are from Eocene-age Friar Formation, which is not mapped in the Proposed 

Project area. Several fossil localities were recorded during the reconnaissance survey, and they 

include fossilized invertebrate shells and molds. All fossils documented during the survey were 

all discovered within sediments mapped as Delmar Formation. 

Due to the prevalence of geologic units with high paleontological potential within the Proposed 

Project area, implementation of measures to reduce the potential adverse impacts resulting from 

construction-related ground disturbance is recommended. Prior to the start of construction, a 

paleontological resources monitoring plan should be prepared and implemented by a qualified 

paleontologist. That plan should include specific locations and construction activities requiring 

monitoring, procedures to follow for monitoring and fossil discovery, and a curation agreement 

with the San Diego Natural History Museum. Monitoring is recommended for all ground-

disturbing activities, except for augering of less than three-foot diameter holes, within native 

sediments of the Eocene-age Ardath Shale, Delmar Formation, Torrey Sandstone, Scripps 
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Formation, undivided Eocene deposits, and Pleistocene-age old and very old paralic deposits. 

Full-time monitoring (i.e., monitoring of all ground disturbance) is not recommended for 

excavations into young alluvial floodplain deposits, paralic estuarine deposits, and marine beach 

deposits, since these units are considered too young to contain in-situ significant paleontological 

resources. However, excavations impacting depths greater than five feet into these sediments 

should be periodically spot-checked, since older geologic units with high paleontological 

potential may shallowly underlie younger surficial sediments. No monitoring is recommended 

for excavations into artificial fill and landslide deposits, since these materials do not harbor in-

situ paleontological resources. See Table 1 for a summary of the paleontological study. 
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2.0 INTRODUCTION 

This report presents the results of the paleontological technical study conducted by Paleo 

Solutions, under contract to AECOM in support of the SDG&E TL674A Reconfiguration and 

TL666D Removal Project (Proposed Project). This work was required by the CPUC to meet their 

requirements as the lead agency under CEQA. All paleontological work was completed in 

compliance with CEQA as amended (Public Resources Code §21000 et seq.) and pursuant to the 

Guidelines for Implementation of the California Environmental Quality Act (California Code of 

Regulations, Title 14 §15000 et seq.), and San Diego County guidelines.  

SDG&E proposes to reconfigure 69 kilovolt (kV) transmission line TL674A (renamed as 

TL6973) and extend it to the Del Mar Substation, remove approximately 6 miles of existing 

overhead 69 kV power line TL666D from service, and convert the existing 12 kV overhead 

distribution lines C510 and C738 to underground configurations. The primary objective of the 

Proposed Project is to remove TL666D from service, thereby eliminating the need for ongoing 

operations and maintenance (O&M) work within environmentally sensitive areas, including San 

Dieguito Lagoon, Los Peñasquitos Lagoon, and the Torrey Pines State Natural Reserve 

Extension Area. 

The geologic units and formations that are mapped in the vicinity of the Proposed Project 

alignment include Holocene-age artificial fill, young alluvial floodplain deposits, paralic 

estuarine deposits, wash deposits, marine beach deposits; Pleistocene-age old and very old 

paralic deposits; and Eocene-age Ardath Shale, Delmar Formation, Torrey Sandstone, Scripps 

Formation, and undivided Eocene deposits.  A summary of the paleontological study is provided 

in Table 1. 

2.1 PROJECT DESCRIPTION 

The Proposed Project is located in the northwestern portion of the City of San Diego and in the 

City of Del Mar (Figures 1 and 2). It is located approximately 14 miles north of downtown San 

Diego and 2 miles south of San Elijo Lagoon. It extends from the northwest quadrant of I-5 and 

continues south along the west side of I-5, just south of Carmel Mountain Road, where it turns 

east and crosses I-5. 

The primary activity associated with the Proposed Project involves the removal of approximately 

6 miles of existing overhead 69 kV power line (TL666D) between the existing Del Mar 

Substation (located northwest of the intersection of I-5 and Via de la Valle in the City of San 

Diego) and an existing steel pole (located near the intersection of Vista Sorrento Parkway and 

Pacific Plaza Drive in the City of San Diego) (Figure 1 and 2). In order to remove TL666D from 

service, a 69 kV tie line (TL674A) will be reconfigured, extended to the Del Mar Substation, and 

renamed as TL6973. In addition, portions of two separate existing 12 kV distribution circuits will 

be converted from an overhead to underground configuration. A portion of the first circuit 

(C510) will be removed from San Dieguito Lagoon and placed underground within San Dieguito 

Drive and Racetrack View Drive in the Cities of Del Mar and San Diego. A portion of the 

second circuit (C738) will be removed from Los Peñasquitos Lagoon and placed underground 

within the Sorrento Valley Pedestrian/Multi-Use Path. 
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The Proposed Project includes the following three major and one minor components: 

 TL674A Reconfiguration – Includes removal of an approximately 700-foot-long

overhead 69 kV tap and the installation of approximately 1.1 miles of new underground

duct bank to connect TL674A (renamed TL6973) to the Del Mar Substation.

 TL666D Removal – Includes removal of approximately 6 miles of overhead 69 kV power

line between the Del Mar Substation and the intersection of Vista Sorrento Parkway and

Pacific Plaza Drive.

 C510 Conversion – Includes conversion of approximately 3,900 feet of existing overhead

12 kV distribution line to an underground configuration.

 C738 Conversion – Involves conversion of approximately 630 feet of 12 kV distribution

line in an underground configuration
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TABLE 1. SDG&E TL674A RECONFIGURATION & TL666D REMOVAL PROJECT 

SUMMARY 

Project Name SDG&E TL674A Reconfiguration & TL666D Removal Project 

Project Description 

the Proposed Project involves the removal of approximately 6 miles of existing overhead 

69 kV power line (TL666D) between the existing Del Mar Substation and an existing 

steel pole. In order to remove TL666D from service, a 69 kV power line (TL674A) will 

be reconfigured, extended to the Del Mar Substation, and renamed as TL6973. In 

addition, portions of two separate existing 12 kV distribution circuits will be converted 

from an overhead to underground configuration. A portion of the first circuit (C510) will 

be removed from San Dieguito Lagoon and placed underground within San Dieguito 

Drive and Racetrack View Drive in the Cities of Del Mar and San Diego. A portion of the 

second circuit (C738) will be removed from Los Peñasquitos Lagoon and placed 

underground within the Sorrento Valley Pedestrian/Multi-Use Path. 

Project Area 
The Proposed Project area is located in the west central portion of San Diego County, 

California, in the cities of San Diego and Del Mar. 

Location (PLSS*) 

Quarter-Quarter Section Township Range 

SWSW 6 T14S R3W 

NWNW, NENW, NWNE, NENE, SWNW, 

SENW, SWNE, SENE 
7 T14S R3W 

SWSW 30 T14S R3W 

NWNW, NENW, NWNE, NENE, SWNW, 

SENW, SWNE, SENE, NWSW, NESW, 

NWSE, NESE, SWSW, SESW, SWSE, SESE 

31 T14S R3W 

NWSW, NESW, NWSE, NESE, SWSW, 

SESW, SWSE, SESE 
1 T14S R4W 

SESE 2 T14S R4W 

NWNE, NENE, SWNE, SENE, NWSE, 

NESE, SWSE, SESE 
11 T14S R4W 

NWNW, NENW, SWNW, SENW, NWSW, 

NESW, SWSW, SESW 
12 T14S R4W 

NWNW, NENW, NWNE, NENE, SWNW, 

SENW, SWNE, SENE, NWSW, NESW, 

NWSE, NESE, SWSW, SESW, SWSE, SESE 

13 T14S R4W 

NENE 14 T14S R4W 

NWNW, NENW, NWNE, NENE, SWNW, 

SENW, SWNE, SENE, NWSW, NESW, 

NWSE, NESE, SWSW, SESW, SWSE, SESE 

24 T14S R4W 

NWNW, NENW, NWNE, NENE, SWNW, 

SENW, SWNE, SENE, NWSW, NESW, 

NWSE, NESE, SWSW, SESW, SWSE, SESE 

25 T14S R4W 

Land Owner(s) 

Surface Management Agency Acres 

State (Fish and Wildlife) 37.5 

State (Parks and Recreation) 52.7 

Undetermined 228.5 

Topographic Map(s) USGS Del Mar, California 7.5’ Quadrangle 

Geologic Map(s) 
Geologic Map of the San Diego 30' x 60' quadrangle, California (Kennedy and Tan, 

2008) 

Mapped Geologic 

Formation(s) and 

Age 

Formation Map Symbol Age 
Paleontological 

Potential 

Artificial fill af Late Holocene Low 

Young alluvial Qya Holocene to Low 
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floodplain deposits Late 

Pleistocene 

Paralic estuarine 

deposits 
Qpe Late Holocene Low 

Marine beach deposits Qmb Late Holocene Low 

Landslide deposits Qls 
Holocene to 

Pleistocene 
Low 

Wash deposits Qw 
Holocene to 

Pleistocene 
Low 

Old paralic deposits, 

Units 2-4 
Qop2-4 

Late to Middle 

Pleistocene 
High 

Old paralic deposits, 

Unit 6 
Qop6 

Late to Middle 

Pleistocene 
High 

Very old paralic 

deposits, Unit 9 Qvop9 

Middle to 

Early 

Pleistocene 

High 

Very old paralic 

deposits, Unit 10 
Qvop10 

Middle to 

Early 

Pleistocene 

High 

Very older paralic 

deposits, Unit 10a 
Qvop10a 

Middle to 

Early 

Pleistocene 

High 

Very old paralic 

deposits, Unit 11 
Qvop11 

Middle to 

Early 

Pleistocene 

High 

Very old paralic 

deposits, Unit 12 Qvop12 

Middle to 

Early 

Pleistocene 

High 

Ardath Shale Ta 
Middle 

Eocene 
High 

Delmar Formation Td 
Middle 

Eocene 
High 

Torrey Sandstone Tt 
Middle 

Eocene 
High 

Scripps Formation Tsc 
Middle 

Eocene 
High 

Undivided Eocene 

rocks 
Teo Eocene High 

Surveyor(s) Joey Raum, B.S. and Chelsea Sheets-Harris, B.S. 

Date Surveyed October 26, 2016 

Permits 

A state park paleontological investigations/collections permit was obtained to survey 

Proposed Project components within the Torrey Pines State Natural Reserve (expiration: 

October 18, 2017) 

Formations 

Surveyed 
Delmar Formation, Torrey Sandstone, old paralic deposits, and very old paralic deposits 

Previously 

Documented Fossil 

Localities within the 

Project area 

The San Diego Natural History Museum (SDNHM) records search yielded 215 recorded 

fossil localities within a one-mile radius of the Proposed Project alignment. The Friars 

Formation (not mapped within Proposed Project area) and Scripps Formation produced 

39 localities, and the Bay Point Formation (mapped as Qop), Lindavista Formation 

(mapped as Qvop), Ardath Shale, Torrey Sandstone, and Delmar Formation produced 176 

localities (Appendix A).  
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Paleontological 

Results 

Four non-significant fossil localities were recorded during the survey. All localities 

consist of invertebrate shell fossils exhibiting poor to good preservation. 

Disposition of Fossils No fossils were collected during the survey. 

Recommendation(s) 

Due to the prevalence of geologic units with high paleontological potential within the 

Proposed Project area, implementation of measures to reduce themitigation   of potential 

adverse impacts resulting from construction-related ground disturbance is recommended. 

Prior to the start of construction, a paleontological resources monitoring plan should be 

prepared and implemented by a qualified paleontologist. That plan should include 

specific locations and construction activities requiring monitoring, procedures to follow 

for monitoring and fossil discovery, and a curation agreement with the San Diego Natural 

History Museum. Monitoring is recommended for all construction  ground-disturbing 

activities, except for augering of less than three-foot diameter holes, within native 

sediments of the Eocene-age Ardath Shale, Delmar Formation, Torrey Sandstone, Scripps 

Formation, undivided Eocene deposits, and Pleistocene-age old and very old paralic 

deposits. Full-time   monitoring (i.e., monitoring of all ground disturbance) is not 

recommended for excavations into young alluvial floodplain deposits, paralic estuarine 

deposits, and marine beach deposits, since these units are considered too young to contain 

in-situ significant paleontological resources. However, excavations impacting depths 

greater than five feet into these sediments should be periodically spot-checked, since 

older geologic units with high paleontological potential may shallowly underlie younger 

surficial sediments.   No monitoring is recommended for excavations into artificial fill 

and landslide deposits, since these materials do not harbor in-situ paleontological 

resources.  

*PLSS = Public Land Survey System
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Figure 1. Proposed Project Location Map. 
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Figure 2. Proposed Project Overview Map. 
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3.0 DEFINITION AND SIGNIFICANCE OF 

PALEONTOLOGICAL RESOURCES 

As defined by Murphey and Daitch (2007): “Paleontology is a multidisciplinary science that 

combines elements of geology, biology, chemistry, and physics in an effort to understand the 

history of life on earth. Paleontological resources, or fossils, are the remains, imprints, or traces 

of once-living organisms preserved in rocks and sediments. These include mineralized, partially 

mineralized, or unmineralized bones and teeth, soft tissues, shells, wood, leaf impressions, 

footprints, burrows, and microscopic remains. Paleontological resources include not only fossils 

themselves, but also the associated rocks or organic matter and the physical characteristics of the 

fossils’ associated sedimentary matrix. 

The fossil record is the only evidence that life on earth has existed for more than 3.6 billion 

years. Fossils are considered non-renewable resources because the organisms they represent no 

longer exist. Thus, once destroyed, a fossil can never be replaced. Fossils are important scientific 

and educational resources because they are used to: 

 Study the phylogenetic relationships amongst extinct organisms, as well as their

relationships to modern groups;

 Elucidate the taphonomic, behavioral, temporal, and diagenetic pathways responsible for

fossil preservation, including the biases inherent in the fossil record;

 Reconstruct ancient environments, climate change, and paleoecological relationships;

 Provide a measure of relative geologic dating that forms the basis for biochronology and

biostratigraphy, and which is an independent and corroborating line of evidence for

isotopic dating;

 Study the geographic distribution of organisms and tectonic movements of land masses

and ocean basins through time;

 Study patterns and processes of evolution, extinction, and speciation; and

 Identify past and potential future human-caused effects to global environments and

climates.”

Fossil resources vary widely in their relative abundance and distribution and not all are regarded 

as significant. According to Bureau of Land Management (BLM) Instructional Memorandum 

(IM) 2009-011, a “Significant Paleontological Resource” is defined as:  

"Any paleontological resource that is considered to be of scientific interest, including 

most vertebrate fossil remains and traces, and certain rare or unusual invertebrate and 

plant fossils. A significant paleontological resource is considered to be of scientific 

interest if it is a rare or previously unknown species, it is of high quality and well-

preserved, it preserves a previously unknown anatomical or other characteristic, provides 

new information about the history of life on earth, or has an identified educational or 

recreational value. Paleontological resources that may be considered not to have scientific 
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significance include those that lack provenience or context, lack physical integrity due to 

decay or natural erosion, or that are overly redundant or are otherwise not useful for 

research. Vertebrate fossil remains and traces include bone, scales, scutes, skin 

impressions, burrows, tracks, tail drag marks, vertebrate coprolites (feces), gastroliths 

(stomach stones), or other physical evidence of past vertebrate life or activities" (BLM, 

2008).  

Vertebrate fossils, whether preserved remains or track ways, are classified as significant by most 

state and federal agencies and professional groups (and are specifically protected under Division 

1 of the California Public Resources Code, Section 5020.1 [b]). In some cases, fossils of plants 

or invertebrate animals are also considered significant and can provide important information 

about ancient local environments. Assessment of significance is also subject to the CEQA 

criterion that the resource constitutes a “unique paleontological resource or site.” 

The full significance of fossil specimens or fossil assemblages cannot be accurately predicted 

before they are collected, and in many cases, before they are prepared in the laboratory and 

compared with previously collected material. Pre-construction assessment of significance 

associated with an area or formation must be made based on previous finds, characteristics of the 

sediments, and other methods that can be used to determine paleoenvironmental and taphonomic 

conditions. 

4.0 LAWS, ORDINANCES, REGULATIONS AND STANDARDS 

4.1 STATE REGULATORY SETTING 

4.1.1  California Environmental Quality Act (CEQA) 

The procedures, types of activities, persons, and public agencies required to comply with the 

California Environmental Quality Act (CEQA) are defined in the Guidelines for Implementation 

of CEQA (State CEQA Guidelines), as amended on March 18, 2010 (Title 14, Section 15000 et 

seq. of the California Code of Regulations [i.e., 14 CCR Section 15000 et seq.) and further 

amended January 4th, 2013. One of the questions listed in the CEQA Environmental Checklist 

is: “Would the project directly or indirectly destroy a unique paleontological resource or site or 

unique geologic feature?” (State CEQA Guidelines Section 15064.5 and Appendix G, Section V, 

Part C). 

4.1.2  State of California Public Resources Code 

The State of California Public Resources Code (Chapter 1.7), Sections 5097.5 and 30244, 

includes additional state level requirements for the assessment and management of 

paleontological resources. These statutes require reasonable mitigation of adverse impacts to 

paleontological resources resulting from development on state lands, define the removal of 

paleontological “sites” or “features” from state lands as a misdemeanor, and prohibit the removal 

of any paleontological “site” or “feature” from State land without permission of the jurisdictional 

agency. These protections apply only to State of California land, and thus apply only to portions 

of the project, if any, which occur on State land.   
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4.1.3  San Diego County 

The San Diego County General Plan, Conservation and Open Space Element (2011) Goal COS-9 

is to conserve paleontological resources and unique geologic features for educational and/or 

scientific purposes. Paleontological resources are specifically protected under Policy COS-9.1, 

which requires “the salvage and preservation of unique paleontological resources when exposed 

to the elements during excavation or grading activities or other development processes”, and 

Policy COS-9.2, which requires “development to minimize impacts to unique geological features 

from human related destruction, damage, or loss.” The San Diego County General Plan, 

California Coastal Act (2016) requires mitigation for any adverse impacts on archaeological, 

cultural, and paleontological resources. 

4.2 PERMITS 

A state park paleontological investigations/collections permit was required to perform 

paleontological work within the Torrey Pines Natural Reserve (Appendix C). The permit 

expiration date is October 18, 2017. 

5.0 METHODS 

This paleontological study included a geologic map review, literature search, institutional 

records search, and reconnaissance survey. The goal of this report is to identify the level of 

paleontological potential of the Proposed Project area, and make recommendations for the 

implementation of measures to reduce the potential adverse impacts on paleontological resources 

that may occur as a result of the proposed construction. Joey Raum, B.S. and Chelsea Sheets-

Harris, B.S. conducted the paleontological reconnaissance survey. Joey Raum, B.S. performed 

background research and authored this report. Geraldine Aron, M.S. oversaw all aspects of the 

study as the Paleontological Principal Investigator. Courtney Richards, M.S. performed the 

technical review of this report. GIS maps were prepared by Barbara Webster, M.S. 

Paleo Solutions reviewed geologic mapping of the Proposed Project area by M.P. Kennedy and 

S.S. Tan (2008). The literature reviewed included published and unpublished scientific papers. A 

paleontological records search was conducted at the San Diego Natural History Museum 

(SDNHM). Katie McComas performed the search. The results of the records search (dated 

October 3, 2016) are attached as Appendix A. 

The field survey was conducted by Paleo Solutions staff members Joey Raum, B.S. and Chelsea 

Sheets-Harris, B.S. on October 26 2016. The paleontological survey was performed in order to 

determine the paleontological potential of the geologic deposits underlying the survey areas. The 

survey was conducted after a review of aerial photographs indicated the survey sections were 

within areas of native sediment and vegetation. The pedestrian survey included thorough 

transects of the Proposed Project alignment with the majority of focus occurring along areas with 

little previous disturbance and prominent outcrops of native sedimentary units with high 

paleontological potential. Methodologies included close inspection of sediment and bedrock 

outcrops. Rock exposures as well as the surrounding areas were photographed and documented. 

Reference points were acquired using a Trimble GPS unit. Sediment and bedrock lithologies 



AECOM 
SDG&E TL674A Reconfiguration & TL666D Removal Project  

PSI Report#: CA16SanDiegoAEC01R 18 

were recorded and analyzed and used to better interpret the Proposed Project’s paleontological 

spotential, and thus better understand the Proposed Project’s potential impact. 

6.0 GEOLOGY AND PALEONTOLOGY 

The Proposed Project area is located within the Peninsular Ranges Geomorphic Province, a 

region characterized by northwest-trending fault-bounded mountain ranges, broad intervening 

valleys, and low-lying coastal plains (Yerkes et al., 1965). The Peninsular Ranges extend 

approximately 920 miles from Los Angeles Basin to the southern tip of Baja California, and vary 

in width from approximately 30 to 100 miles. Bedrock units in the Peninsular Ranges include 

Jurassic-age igneous rocks of the Southern California Batholith. The Proposed Project lies in the 

Coastal Plain Region of the Peninsular Ranges, which is underlain by a layered sequence of 

marine and non-marine sedimentary rock units that date back 140 million years (City of San 

Diego, 2008). The Proposed Project alignment is underlain primarily by Holocene-age, 

Pleistocene-age, and Eocene-age sedimentary deposits.  

6.1 MAPPED GEOLOGY 

6.1.1 Artificial Fill (af) 

Artificial fill is Holocene-age and consists of previously disturbed and/or imported materials. 

These sediments underlie the Proposed Project along the San Dieguito and Soledad valleys, in 

the north and south ends of the alignment (Figure 3).  

6.1.2 Quaternary Younger Deposits (Qya, Qpe, Qmb, Qw) 

Holocene-age deposits include young alluvial (Qya), paralic estuarine (Qpe), marine beach 

(Qmb), and wash deposits (Qw). Alluvial floodplain sediments consist of permeable 

unconsolidated to slightly consolidated sand and gravel deposited in active washes and flood 

plains. Paralic estuarine deposits comprise unconsolidated fine-grained sand and clay, and 

marine beach deposits consist of unconsolidated fine- to medium-grained sand. Wash deposits 

consist of unconsolidated sand to boulder alluvium associated with active drainages. Holocene-

age deposits occur in modern canyons, floodplains, and estuaries along the San Dieguito and 

Soledad valleys, and they occur throughout the Proposed Project alignment (Kennedy and Tan, 

2008; Figure 3).  

6.1.3 Landslide Deposits (Qls) 

Holocene- to Pleistocene-age landslide deposits (Qls) consist of highly fragmented to coherent 

displaced land masses and corresponding detachment scarps. Sediments are unconsolidated to 

moderately well consolidated and can preserve original sedimentary structures. Many 

Pleistocene age landslides were reactivated in part or entirely during late Holocene (Kennedy 

and Tan, 2008). These deposits are mapped adjacent to the north and south ends of the Proposed 

Project alignment (Figure 3).   

6.1.4 Old Paralic Deposits (Qop2, Qop3, Qop4, Qop5, Qop6) 

Old paralic deposits are Pleistocene-age and consist of moderately to well consolidated, and 

moderately to well dissected sediments. These deposits generally consist of poorly sorted, 

moderately permeable, reddish-brown siltstone, sandstone and conglomerate and represent 
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interfingered strandline, beach, estuarine, and colluvial facies (Kennedy and Tan, 2008). Old 

paralic sediments typically occur at lower elevations along modern drainages and waterways and 

are mapped throughout the Proposed Project alignment (Kennedy and Tan, 2008; Figure 3). 

6.1.5 Very Old Paralic Deposits (Qvop6, Qvop9, Qvop10, Qvop10a, Qvop11, Qvop12) 

Very old paralic deposits are Pleistocene-age and consist of moderately to well consolidated, and 

moderately to well dissected sediments. These deposits generally consist of poorly sorted, 

moderately permeable, reddish-brown siltstone, sandstone and conglomerate and represent 

interfingered strandline, beach, estuarine, and colluvial facies (Kennedy and Tan, 2008). Very 

old paralic sediments rest on wave-cut abrasion platforms preserved by regional uplift and are 

mapped throughout the Proposed Project alignment (Kennedy and Tan, 2008; Figure 3). 

6.1.6 Scripps Formation (Tsc) 

The Scripps Formation is Eocene-age and consists of beach-bar deposits comprised of pale 

yellowish brown, medium-grained sandstone and interbedded cobble-conglomerate (Kennedy 

and Peterson, 1975). The Scripps Formation interfingers with the Ardath Shale, and both units 

overlie the Torrey Sandstone. (Kennedy and Peterson, 1975). The Scripps Formation is mapped 

adjacent to the southern end of the Proposed Project alignment (Figure 3).  

6.1.7 Ardath Shale (Ta) 

The Eocene-age Ardath Shale comprises outer continental shelf deposits consisting of olive-grey 

to yellow-brown colored, weakly fissile thin-bedded silty shale and medium-grained sandstone 

with some clay (Kennedy and Peterson, 1975). The Ardath Shale is exposed in a very small area 

at the southern end of the Proposed Project alignment (Kennedy and Tan, 2008; Figure 3).  

6.1.8 Delmar Formation (Td) 

The Eocene-age Delmar Formation comprises lagoonal to estuarine deposits. Sediments consist 

of yellow, greenish-grey, fine-grained rocks and interbedded muddy coarse-grained sandstone 

(Lomar et al., 1979; Kennedy and Tan, 2008). The Delmar Formation is mapped within the 

Proposed Project alignment along the north end, and near the near the north and south ends 

(Figure 3). 

6.1.9 Torrey Sandstone (Tt) 

The Eocene-age Torrey Sandstone comprises near shore deposits consisting of white to light-

brown to buff-tan, medium- to coarse- grained, moderately well indurated, massive and broadly 

cross-bedded, arkosic sandstone (Kennedy and Tan, 2008). The Torrey Sandstone is typically 

exposed across mesa tops and underlies the majority of the Proposed Project alignment 

(Kennedy and Tan, 2008; Figure 3). 

6.1.10 Undivided Eocene Rocks (Teo) 

Undivided Eocene-age sedimentary rocks (Teo) include marine deposits mapped offshore. These 

comprise well indurated, massive arkosic sandstone with interbedded claystone, siltstone, and 

conglomerate (Kennedy and Tan, 2008). These units occur west of the coastline and west of the 

Proposed Project alignment (Figure 3).  
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6.2 PALEONTOLOGICAL RECORDS SEARCH RESULTS 

Paleo Solutions requested a paleontological search of records maintained by SDNHM 

(McComas, 2016). The records search yielded 215 recorded fossil localities from within a one-

mile radius of the Proposed Project alignment (Appendix A).  

There are 39 localities recorded from the Scripps and Friar Formations, the latter of which is not 

mapped within the alignment. Fossils recorded from the Friar Formation include trace fossils, 

impressions of plants, and fossils of marine invertebrates (e.g., snails, urchins, slugs, clams, 

oysters, and tusk shells) (McComas, 2016).  

The Eocene-age Ardath Shale produced 75 recorded fossil localities within a one-mile radius of 

the proposed alignment including trace fossils (e.g., burrows and sponge borings), plant 

impressions (e.g., willows and flowering plants), marine invertebrates (e.g., foraminifers, corals, 

bryozoans, worms, snails, clams, mussels, oysters, tusk shells, crabs, sea stars, and heart 

urchins), and marine vertebrates (e.g., sharks, rays, and bony fish) (McComas, 2016).  

The Eocene-age Torrey Sandstone has 17 fossil localities recorded from within a one-mile radius 

of the proposed alignment, and they include trace fossils (e.g., burrows and sponge borings), 

plant impressions (e.g., ferns, horsetails, and a wide variety of trees and flowering plants), 

marine invertebrates (e.g., sponges, corals, worms, brachiopods, snails, clams, mussels, oysters, 

tusk shells, crabs, barnacles, and heart urchins), terrestrial invertebrates (e.g., insects), marine 

vertebrates (e.g., sharks, rays, and bony fish), and terrestrial vertebrates (e.g., lizards, turtles, 

birds, and rodents) (McComas, 2016).  

The Eocene-age Delmar Formations has 54 fossil localities recorded within a one-mile radius of 

the proposed alignment, and they include trace fossils (e.g., burrows, sponge borings, and 

coprolites), plant impressions (e.g., tracheophytes), marine invertebrates (e.g., bryozoans, corals, 

snails, clams, mussels, oysters, ostracods, decapods, and heart urchins), marine vertebrates (e.g., 

sharks, skates, rays, and bony fish), and freshwater or terrestrial vertebrates (e.g., softshell 

turtles, lizards, crocodiles, rodents, brontotheres, and rhinos) (McComas, 2016).  

The Pleistocene-age Lindavista Formation, which is synonymous with very old paralic deposits 

(Kennedy and Tan, 2008), produced a single locality within a one-mile radius of the proposed 

alignment, which yielded trace fossils (e.g., pholad burrows) (McComas, 2016). The Pleistocene-

age Bay Point Formation, which is synonymous with old paralic deposits (Kennedy and Tan, 

2008), produced 29 fossil localities, which include trace fossils (e.g., sponge and worm borings), 

plant impressions, fossilized marine invertebrates (e.g., foraminifers, corals, bryozoans, 

polychaete worms, chitons, marine snails, clams, mussels, oysters, tusk shells, ostracods, 

isopods, shrimp, crabs, barnacles, sand dollars, and sea urchins), freshwater invertebrates (e.g., 

freshwater snails), marine vertebrates (e.g., rays and bony fish), and terrestrial vertebrates (e.g., 

amphibians, lizards, birds, rodents, rabbits, bison, horses, mammoths, and ground sloths) 

(McComas, 2016). 

The museum records search yielded no fossil localities recorded within one mile of the Proposed 

Project alignment from younger Quaternary sediments including young alluvial floodplain, 
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paralic estuarine, marine beach, and wash deposits (McComas, 2016). Additionally, no fossil 

localities are recorded from artificial fill or Holocene to Pleistocene-age landslide deposits 

(McComas, 2016).  
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Figure 3a. Proposed Project Geology Map. 
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Figure 3b. Proposed Project Geology Map. 
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Figure 3c. Proposed Project Geology Map. 
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Figure 3d. Proposed Project Geology Map. 
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Figure 3e. Proposed Project Geology Map. 
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Figure 3f. Proposed Project Geology Map. 
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Figure 3g. Proposed Project Geology Map. 
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Figure 3h. Proposed Project Geology Map. 
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Figure 3i. Proposed Project Geology Map. 
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Figure 3j. Proposed Project Geology Map. 
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Figure 4k. Proposed Project Geology Map. 
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Figure 3l. Proposed Project Geology Map. 
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Figure 3m. Proposed Project Geology Map.
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7.0 RECONNAISSANCE SURVEY RESULTS 

The survey alignment spans approximately eight miles and trends generally north to south, 

roughly paralleling the I-5 freeway. The terrain comprises moderate to moderate-high relief hills 

and bluffs and relatively flat and low-lying broad valleys (Figures 4, 5, 13, 21, 22, 23, and 27). 

Much of the alignment has been previously disturbed and/or developed. Existing infrastructures 

include paved roads, the I-5 freeway, power lines, commercial and residential buildings, and 

schools (Figures 7, 9, 13, 22, 23, 24, 27, 28, and 32). Vegetation density ranges from low in 

more developed areas to moderate and high in less developed areas of the survey alignment. 

Several areas are entirely obscured by vegetation cover. Sediment exposures are confined 

primarily to road-cuts, coastal bluffs, and undeveloped hills/slopes with low to moderate 

vegetation density. The survey focused on inspecting areas of the alignment that contain native 

sediment outcrops of geologic units with high paleontological sensitivities. Areas of the 

alignment that are developed and/or mapped as low paleontological potential were omitted 

during the survey. 

7.1 GEOLOGY 

Sediments observed during the survey consist primarily of moderately to well consolidated sand 

deposits with varying amounts of silt and gravel. These include the younger paralic deposits, 

which are generally more poorly sorted, and the older Delmar Formation and Torrey Sandstone 

units, which are generally well-sorted and finer-grained. 

Paralic deposits consist of reddish-brown to tan-brown, moderately to well consolidated, poorly 

to moderately sorted, medium- to coarse-grained sandstone with silt and rounded gravel of small 

pebble- to cobble-size (Figures 14-21, 24, 25, 27-30). One area of the survey alignment contains 

a clast-supported, rounded, cobble-size conglomerate deposit, interfingered with finer-grained 

sediments (Figures 28, 29, and 30). Paralic sediments have massive structure and generally 

outcrop as steep and mostly vertical bluffs, while displaying scars of erosional dissection 

(Figures 14-17 and 21). Small pebble-size rounded sandstone concretions were observed within 

and weathering out of paralic deposits (Figures 18, 19, and 20). These deposits are mapped 

throughout the alignment but were exposed primarily in the central portion of the survey 

alignment. 

The Delmar Formation was observed in the northern and southern ends of the survey alignment 

and consists of greenish-grey, massive to laminar bedded, moderately consolidated to well 

lithified, well sorted, silt and fine- to medium-grained sandstone (Figures 4-10, 28, 29, and 31). 

These sediments contain both softer and more resistant bedding units and stratigraphically 

underlie the Torrey Sandstone. They outcrop competently in vertical exposures and often contain 

a thin veneer of sluff sediments that are dissected by slope washes (Figures 8 and 10).  

The Torrey Sandstone was observed in the northern, central, and southern ends of the survey 

alignment. Sediments observed were primarily white to light-grey, massive, well lithified, well-

sorted, blocky fine- to medium-grained sandstone (Figures 11, 26-29, 31, and 37). In the central 

area of the alignment, these sediments were observed eroding out of outcrops as softer more 
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desiccated material (Figure 27). Torrey Sandstone exposures within the survey alignment are 

generally low elevation outcrops and are limited due to disturbances and vegetation cover. 

Sediments from the Scripps Formation and the Ardath Shale were not observed during the 

survey. These units are mapped near the southern end of the survey alignment; however, 

sediment and bedrock exposure is limited in this area. Additionally, no undivided Eocene rock 

units were observed during the survey. These units are confined to off coastal areas, adjacent to 

but not occurring within the survey alignment. 

7.2 PALEONTOLOGY 

Four non-significant fossil localities were recorded during the survey. All localities consist of 

invertebrate shells and shell fragments. Fossil preservation ranges from poor to good, and several 

specimens contain preserved hinges, which are diagnostic features (Figures 34-38). All fossils 

were recorded from sediments of the Delmar Formation. Although sediments from other units 

did not yield fossil discoveries during the survey, the observed sediments are conducive to fossil 

preservation. No resources were collected from the survey area. Localities F161026-16-01, 

F161026-16-02, and F161026-16-03 were all recorded within the survey alignment, in areas of 

potential impact. Locality F161026-16-04 was recorded outside of, but adjacent to, the survey 

alignment. A summary of the paleontological survey results is provided in Table 2. The fossil 

locality forms are also included as Appendix B. 

TABLE 2. SURVEY FOSSIL LOCALITY SUMMARY 

Field Locality 

Number 
Formation Taxa 

Significant? Collected? Yes or 

No SFL* NFO* 

F161026-16-01 Td Invertebrate NFO No 

F161026-16-01 Td Invertebrate NFO No 

F161026-16-01 Td Invertebrate NFO No 

F161026-16-01 Td Invertebrate NFO No 
*SFL = Significant Fossil Locality; NFO = Non-Significant Fossil Observation
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Figure 4. Moderate relief hills with scarce to moderate sediment exposures. Mapped as Delmar 

Formation (Td). View Southwest. 

Figure 5. Moderate relief hills with scarce to moderate sediment exposures. Mapped as Delmar 

Formation (Td) and old paralic deposits (Qop6). View west. 
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Figure 6. Sediment exposure consisting of silt and fine-grained sand. Mapped as Delmar Formation 

(Td). View south. 

Figure 7. View of alignment showing exposed sediments in road-cut and disturbed and developed 

flat low-lying area. Mapped as Delmar Formation (Td). View west. 
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Figure 8. Sediment outcrop consisting of silt and fine-grained sand and displaying erosional 

dissection scars. Mapped as Delmar Formation (Td). View north. 

Figure 9. Road-cut displaying exposed sediments consisting of silt and fine-grained sand. Mapped 

as Delmar Formation (Td). View north. 
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Figure 10. Outcrop of well-lithified sandstone among less-resistant and softer silt and sand 

sediments. Mapped as Delmar Formation (Td). View west. 

Figure 11. Outcrop of well-lithified fine- to medium-grained sandstone. Mapped as Torrey 

Sandstone (Tt). View northwest. 
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Figure 12. Younger alluvial deposits (Qya) exposed in drainage adjacent to Torrey Sandstone (Tt). 

View east. 

Figure 13. Flat low-lying broad valley areas comprise younger alluvial deposits (Qya). View 

southwest.  
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Figure 14. Coastal bluffs comprising moderately sorted sandstone. Mapped as very old paralic 

deposits (Qvop10) and Torrey Sandstone (Tt). View northwest. 

Figure 15. Coastal bluffs comprising moderately sorted sandstone (Qvop10). Mapped as very old 

paralic deposits (Qvop10) and Torrey Sandstone (Tt). View north. 
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Figure 16. Erosional dissected sediment outcrops of very old paralic deposits (Qvop10). View 

northwest.  

Figure 17. Erosional dissected sediment outcrops of very old paralic deposits (Qvop10). View 

northwest. 
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Figure 18. Small pebble-size rounded sandstone concretions within moderately sorted sandstone. 

Mapped as very old paralic deposits (Qvop10). View northwest. 

Figure 19. Small pebble-size rounded sandstone concretions within moderately sorted sandstone. 

Mapped as very old paralic deposits (Qvop10). View northwest. 
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Figure 20. Small pebble-size rounded sandstone concretions, weathered out from very old paralic 

deposits (Qvop10). View down. 

Figure 21. Eroding coastal bluffs consisting of moderately sorted sandstone. Mapped as very old 

paralic deposits (Qvop10) and Torrey Sandstone (Tt). View south. 
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Figure 22. Flat low-lying lagoon area. Mapped as water and young estuarine deposit (Qpe). View 

northeast. 

Figure 23. Disturbed and developed hills and adjacent developed flat low-lying areas. Mapped as 

Torrey Sandstone (Tt), old paralic deposits (Qop6), and young alluvial deposits (Qpe). View 

northwest. 
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Figure 24. Disturbed sediments on slope adjacent to school. Mapped as very old paralic deposits 

(Qvop10) overlying Torrey Sandstone (Tt). View west. 

Figure 25. Clasts of moderately consolidated silt and sand. Mapped as very old paralic deposits 

(Qvop10). View down. 
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Figure 26. Sediment outcrop of sandstone with dense vegetation cover. Mapped as Torrey 

Sandstone (Tt). View north. 

Figure 27. Overview of valley area with adjacent bluffs. Bluff area is mapped as very old paralic 

deposits (Qvop10) overlying Torrey Sandstone (Tt). Valley area comprises mostly young alluvial 

deposits (Qya). White sediments of Torrey Sandstone (Tt) are eroding out. 
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Figure 28. Coarse cobble-size rounded conglomerate deposit interbedded with finer silt and 

sandstone sediments. Mapped as old paralic deposits (Qop6) overlying Torrey Sandstone (Tt) 

overlying Delmar Formation (Td). View northeast. 

Figure 29. Coarse cobble-size rounded conglomerate deposit interbedded with finer silt and 

sandstone sediments. Mapped as old paralic deposits (Qop6) overlying Torrey Sandstone (Tt) 

overlying Delmar Formation (Td). View northeast. 
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Figure 306. Pebble- to cobble-size rounded clasts eroding out of conglomerate deposit. Mapped as 

old paralic deposits (Qop6) overlying Torrey Sandstone (Tt) overlying Delmar Formation (Td). 

View down. 

Figure 31. Sediment outcrop consisting of massive to laminar bedded silt and sandstone. More 

resistant sandstone beds outcrop more than the surrounding softer material. Mapped as Torrey 

Sandstone (Tt) overlying Delmar Formation (Td). View northeast. 
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Figure 32. Disturbed and developed area. Mapped as Torrey Sandstone (Tt – hills) and young 

alluvial deposits (Qya – flat area). View southeast. 

Figure 33. Sample of well-lithified, fine- to medium-grained sandstone. Mapped as Torrey 

Sandstone (Tt). View down. 
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Figure 34. Fossilized invertebrate shells, fragments, and molds discovered in sandstone clasts at 

F161026-16-01. Mapped as Delmar Formation (Td). View down. 

Figure 35. Fossilized invertebrate shells, fragments, and molds discovered in sandstone clasts and 

loose slope sediments at F161026-16-01. Mapped as Delmar Formation (Td). View down. 
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Figure 36. Fossilized invertebrate shells discovered in slope sediments. Mapped as Delmar 

Formation (Td). View down. 

Figure 37. Fossilized invertebrate shell fragment discovered in slope sediments. Mapped as Delmar 

Formation (Td). View down. 
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Figure 38. Fossilized invertebrate shell fragments with intact hinge. Mapped as Delmar Formation 

(Td). View down. 

8.0 RESOURCE ASSESSMENT 

The paleontological potential rankings for each geologic unit within the Proposed Project area 

has been pre-determined by the County of San Diego.  

8.1 SAN DIEGO COUNTY PALEONTOLOGICAL RESOURCES GUIDELINES 

The San Diego County paleontological resource classification guidelines is a predictive resource 

management tool that classifies geologic units on their likelihood to contain paleontological 

resources on a scale of no potential to high potential. The sensitivity levels are the same as the 

resource potential ratings. The resource potential ratings and geologic formation sensitivity 

levels, as determined by the San Diego County Paleontological Resources Guidelines (2009) are 

described below.  

High 

High resource potential and high sensitivity are assigned to geologic formations known to 

contain paleontological localities with rare, well-preserved, critical fossil materials for 

stratigraphic or paleoenvironmental interpretation, and fossils providing important information 

about the paleoclimatic, paleobiological and/or evolutionary history of animal and plant groups. 

In general, formations with high resource potential are considered to have the highest potential to 

produce unique invertebrate fossil assemblages or unique vertebrate fossil remains and are, 

therefore, highly sensitive.  
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Moderate 

Moderate resource potential and moderate sensitivity are assigned to geologic formations known 

to contain paleontological localities. These geologic formations are judged to have a strong, but 

often unproven, potential for producing unique fossil remains. 

Low 

Low resource potential and low sensitivity are assigned to geologic formations that are unlikely 

to produce unique fossil remains, due to their relatively young age. Low resource potential 

formations rarely produce fossil remains of scientific significance and are considered to have low 

sensitivity. However, when fossils are found in these formations, they are often very significant 

additions to our geologic understanding of the area. These younger units can also overlie older 

more paleontologically sensitive units. 

Marginal 

Marginal resource potential and marginal sensitivity are assigned to geologic formations that are 

composed either of volcaniclastic or metasedimentary rocks, which both have a limited 

probability for producing fossils from certain formations at localized outcrops. Volcaniclastic 

rock can contain organisms that were fossilized by being covered by volcanic debris and also ash 

mixed sediments within fluvial systems. Metasedimentary rocks may also contain fossils, if the 

original sedimentary units from which they are derived contained fossils. Although, fossilization 

is possible within these types of units, the probability remains limited and so these formations are 

considered marginally sensitive. 

No Potential 

No resource potential is assigned to geologic formations that are composed entirely of volcanic 

or plutonic igneous rock, such as basalt or granite. These units do not have any potential for 

producing fossil remains. These formations have no paleontological resource potential and are no 

sensitivity.  

8.2 SENSITIVITY OF GEOLOGICAL UNITS 

According to the records search conducted by SDNHM, there are 215 previously recorded fossil 

localities from the Pleistocene-age and Eocene-age units in the Proposed Project area. 

Pleistocene-age units with recorded fossils include old and very old paralic deposits. Eocene-age 

units with recorded fossils include the Scripps Formation, Ardath Shale, Delmar Formation, and 

Torrey Sandstone (McComas, 2016). No fossils are recorded from within Holocene-age younger 

deposits, landslide deposits, and artificial fill.  

Based on San Diego County Paleontological Resources Guidelines (2009), the Scripps 

Formation, Ardath Shale, Delmar Formation, and Torrey Sandstone are all considered to have 

high paleontological potential. Additionally, old and very old paralic deposits are considered to 

have a high paleontological potential. Holocene-age alluvial, paralic, marine beach, and wash 

deposits are generally less than 10,000 years old, and are considered to have a low 

paleontological potential. Fossils that are discovered in artificial fill and landslide deposits will 

lack stratigraphic context, and so these units are also considered to have a low paleontological 

potential. 
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9.0 IMPACTS TO PALEONTOLOGICAL RESOURCES 

Ground disturbance in geologic units and geographic areas known to contain scientifically 

significant fossils may produce adverse impacts to nonrenewable paleontological resources 

(State CEQA Guidelines, 14 CCR Sections 15064.5[3] and 15023; State CEQA Guidelines 

Appendix G, Section V, Part C). 

Direct impacts to paleontological resources concern the physical destruction of fossils, usually 

by human-caused ground disturbance. Indirect impacts to paleontological resources typically 

concern the loss of resources to theft and vandalism resulting from increased public access to 

paleontologically sensitive areas. Cumulative impacts to paleontological resources concern the 

incremental loss of these nonrenewable resources to society as a whole. 

Surface grading or shallow excavations in the uppermost few feet of the younger Quaternary 

deposits (Qya, Qpe, Qmb, Qw) in the Proposed Project area are unlikely to uncover significant 

fossil vertebrate remains. However, deeper excavations in the Proposed Project area that extend 

down into older sedimentary deposits, as well as any excavations into old and very old paralic 

deposits (Qop2-4, Qop6; Qvop9, Qvop10, Qvop10a, Qvop11, Qvop12), Ardath Shale (Ta), 

Delmar Formation (Td), Torrey Sandstone (Tt), Scripps Formation (Tsc), and undivided Eocene-

age rocks (Teo) may well encounter significant vertebrate fossils (McComas, 2016). Excavations 

into artificial fill (af) and landslide deposits (Qls) are unlikely to uncover significant fossil 

vertebrate remains; furthermore, any recovered resources will lack stratigraphic context. These 

deposits may, however, overlie older in-situ sedimentary deposits. Therefore, grading and other 

earthmoving activities may potentially result in significant direct impacts to paleontological 

resources throughout the entirety of the Proposed Project site.  

10.0 RECOMMENDATIONS 

Due to the prevalence of high paleontological potential of the geologic units within the Proposed 

Project area, implementation of measures to reduce the potential adverse impacts resulting from 

ground-disturbing activities groundis recommended. Prior to the start of construction, a 

paleontological resources monitoring plan should be prepared and implemented by a qualified 

paleontologist. That plan should include specific locations and construction activities requiring 

monitoring, procedures to follow for monitoring and fossil discovery, and a curation agreement 

with SDNHM. Monitoring is recommended for all ground-disturbing activities, except for 

augering of less than three-foot diameter holes, impacting native sediments of Ardath Shale, 

Delmar Formation, Torrey Sandstone, Scripps Formation, undivided Eocene deposits, and old 

and very old paralic deposits. Full-time monitoring is not recommended for excavations into 

young alluvial floodplain deposits, paralic estuarine deposits, and marine beach deposits, since 

these units are considered too young to contain in-situ significant paleontological resources. 

However, excavations impacting depths greater than five feet into these sediments should be 

periodically spot-checked, since older geologic units with high paleontological potential may 

shallowly underlie younger surficial sediments. No monitoring is recommended for excavations 

into artificial fill and landslide deposits, since these materials do not harbor in-situ 

paleontological resources.  
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APPENDIX C 
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