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EXECUTIVE SUMMARY 
 
The purpose of this document is to assess the potential for impacting fossil resources along 
Interstate 10 (I-10) during proposed work to widen the freeway.  Specifically the Project 
Excavation Parameters extend from western San Bernardino County into eastern Los Angeles 
County.  The project limits, including transition areas, extend from approximately 0.4 mile west 
of White Avenue in Pomona at Post Mile (PM) 44.9 to Live Oak Canyon Road in Yucaipa at PM 
37.0.  This report incorporates pertinent portions of Scott and Gust (2009) which reviewed a 
significant portion of the Project Excavation Parameters covered within this study.  Construction 
activities include widening I-10; widening or reconstruction of interchange ramps; removal and 
construction of retaining walls and sound walls; installation of overhead signs, lighting, closed-
circuit television (CCTV), and changeable message signs (CMS); excavation for drainage 
channels and roadside ditches; utility relocation, and bridge work.  The vertical Project 
Excavation Parameters will be between 2 feet and 70 feet below the current ground surface.   
 
Geologic mapping indicates that virtually the entire project is mapped as various types of 
Quaternary alluvium including valley fill, eolian deposits and river deposits.  These deposits are 
between early Pleistocene and latest Holocene (less than 2.6 million years old) in age.  In the 
eastern portion of the Project Excavation Parameters however, there is also a Mesozoic granitoid 
between 252 and 66 million years old.  A search for paleontological records was completed at 
the San Bernardino County Museum (SBCM) in 2008 and 2014 and in published materials.  The 
Project Excavation Parameters and a ten-mile radius were searched for resources.  Ten fossil 
localities have been previously collected from within a 1½- mile radius of the Project Excavation 
Parameters. 
 
Kim Scott conducted the initial paleontological reconnaissance on February 9, 2009 covering the 
Project Excavation Parameters from Haven Avenue in Ontario to Ford Street in Redlands.  The 
newly added portions of the Project Excavation Parameters were surveyed July 6, 2014.  As this 
was intended to be a ground truthing survey to confirm geologic mapping of the area and to 
assess the visible sediments for fossil bearing potential, the survey consisted of a windshield 
survey with pedestrian survey of open ground surface areas.  A majority of the central portion of 
the Right of Way (ROW) was surveyed in 2009 and these areas were not surveyed again for this 
report.  The 40-mile Project Excavation Parameters are highly urbanized thus open ground 
surface was not common.  The mapped geology was confirmed throughout the Project 
Excavation Parameters.  No fossils were observed during the survey.   
 
Paleontological sensitivity analysis determined that the San Timoteo Formation is highly 
sensitive for paleontological resources and is ranked PFYC 4. Quaternary old alluvial fan, very 
old alluvial fan, very old axial channel sediments all are ranked PFYC 3a and have potential to 
produce significant vertebrate fossils.  The Quaternary old eolian, young alluvial fan, and young 
eolian deposits are assigned a PFYC value of 3b and have an undemonstrated potential for 
containing fossils although the sediments are old enough.  The young axial channel deposits and 
all of the very young deposits assigned a PFYC 2 or low sensitivity as they are too young to 
contain fossils, however they do overlie older deposits which are fossiliferous.  Both the artificial 
fill and the Mesozoic foliated granitoid rocks are assigned a PFYC 1 or very low sensitivity. 
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Grading, excavation and other surface and subsurface excavation in defined areas of the 
proposed project have the potential to impact significant nonrenewable fossil resources of 
Pleistocene age.  All excavations in areas mapped as San Timoteo Formation have the potential 
to encounter significant paleontological resources and should be monitored full time.  
Excavations deeper than 5 feet in the Quaternary old alluvial fan, very old alluvial fan, very old 
axial channel deposits, and old eolian deposits should be monitored full time.  Excavations more 
than 10 feet in depth into young alluvial fan, young eolian, young axial channel and very young 
deposits should be spot checked periodically for the presence of older, paleontologically 
sensitive sediments.  Should sediments conducive to fossil preservation be encountered, 
monitoring should be implemented in those areas.  Areas mapped as Mesozoic foliated granitoid 
rocks do not require monitoring.  Drilling activities are also exempt from monitoring as 
recovered fossil fragments would not meet significance criteria.  A Paleontological Mitigation 
Plan (PMP) shall be prepared by a qualified paleontologist prior to the start of construction. 
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INTRODUCTION 
 
PURPOSE OF STUDY 
 
The purpose of this document is to assess the potential for impacting fossil resources along 
Interstate 10 (I-10) during proposed work to widen the freeway.  Specifically the Project 
Excavation Parameters extend from western San Bernardino County into eastern Los Angeles 
County (Figure 1).  The project limits, including transition areas, extend from approximately 0.4 
mile west of White Avenue in Pomona at Post Mile (PM) 44.9 to Live Oak Canyon Road in 
Yucaipa at PM 37.0.  This report incorporates pertinent portions of Scott and Gust (2009) which 
reviewed a significant portion of the Project Excavation Parameters covered within this study.   
 
PROJECT DESCRIPTION 
 
The California Department of Transportation (Caltrans), in cooperation with the San Bernardino 
Associated Governments (SANBAG), proposes to add freeway lanes through all or a portion of 
the 33-mile stretch of Interstate 10 (I-10) from the Los Angeles/San Bernardino (LA/SB) County 
Line to Ford Street in San Bernardino County. The project limits including transition areas 
extend from approximately 0.4 miles west of White Avenue in the City of Pomona at Post Mile 
(PM) 44.9 to Live Oak Canyon Road in the City of Yucaipa at PM 37.0. 
 
ALTERNATIVES 
 
Alternative 1:  No Build 

Alternative 1 (No Build) would maintain the existing lane configuration of I-10 within the 
project limits with no additional mainline lanes or associated improvements to be provided.   

Alternative 2:  One High Occupancy Vehicle Lane (HOV) in Each Direction  

Alternative 2 (One High Occupancy Vehicle Lane in Each Direction) would extend the existing 
High Occupancy Vehicle (HOV)  lane  in each direction of I-10 from the current HOV terminus 
near Haven Avenue in the City of Ontario to Ford Street in the City of Redlands, a distance of 
approximately 25 miles. 
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Figure 1.  Project Vicinity
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Alternative 3:  Two Express Lanes in Each Direction 

Alternative 3 (Two Express Lanes in Each Direction) would provide two Express Lanes in each 
direction of I-10 from the LA/SB County Line to California Street (near SR-210) in the City of 
Redlands and one Express Lane in each direction from California Street to Ford Street in the City 
of Redlands, a total of 33 miles. The Express Lanes would be priced managed lanes in which 
vehicles not meeting the minimum occupancy requirement would pay a toll. West of Haven 
Avenue, a single new lane would be constructed and combined with the existing HOV lane to 
provide two Express Lanes in each direction; east of Haven Avenue all Express Lanes would be 
constructed by the project. 
 
 
PROJECT EXACVATION PARAMETER 

 
The Project Excavation Parameters are mapped on the San Dimas, Ontario, Guasti, Fontana, San 
Bernardino South, Redlands, and Yucaipa 7.5’ United States Geological Survey topographic maps, 
within the San Bernardino Base Meridian (Table 1, Figure 2).  The project includes 
approximately 40-linear miles of potential alterations to I-10 and areas abutting the Right of Way 
(ROW) to each side of I-10.   
 
The vertical Project Excavation Parameters are between 2 feet and 70 feet below the current 
ground surface.  Depth of construction will typically be 3 to 5 feet for widening I-10 and 
widening or reconstruction of interchange ramps.  Removal of existing retaining walls and 
construction of new retaining walls will have impacts up to 20 feet in depth where located on 
piles.  Removal and construction of sound walls will have impacts of up to 16 feet in depth for 
cast-in-drilled-hole (CIDH) piles.  CIDH piles for overhead signs, lighting, closed-circuit 
television (CCTV), and changeable message signs (CMS) will be up to 25 feet deep.  Excavation 
for drainage channels and roadside ditches varies from 2 feet to 15 feet below the surface.  
Excavation depths for removal and relocation of existing utilities will vary.  The deepest utility 
excavations are anticipated for the aqueduct and large water line and will be up to 20 feet deep.  
Footing for bridge work may require excavations up to 10 feet in depth in addition to driven steel 
piles or CIDH piles that will range from 30 to 70 feet below grade. 
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Table 1.  USGS 7.5’ maps, Township Ranges, and Sections 

 

7.5’ Topographic Quadrangle Township Range Section(s) 
San Dimas, California 1 South 8 West 19 

Ontario, California 1 South 
8 West 14, 15, 16, 17, 20, 22, 23 
7 West 7, 13, 16, 17, 18, 20, 21 

Guasti, California 

1 South 7 West 13, 15, 16, 21, 23, 24, 25, 26, 

1 South 6 West
18, 19, 20, 21, 25, 26, 28, 29, 30, 
31 

1 South 5 West 19, 20, 21, 22, 27, 29, 30 

Fontana, California 
1 South 6 West 22, 23, 24, 26, 27, 28 
1 South 5 West 19, 20, 22, 21, 28 

South San Bernardino, California 

1 South 5 West 24 

1 South 4 West
15, 16, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 32, 33 

Redlands, California 

1 South 4 West 24, 25 

1 South 3 West
16, 19, 20, 21, 22, 23, 25, 26, 27, 
28, 29, 30, 35, 36 

2 South 3 West 1 
2 South 2 West 6 

Yucaipa, California 2 South 2 West 4, 5, 6, 9 
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Figure 2a.  Project Location 
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Figure 2b.  Project Location 
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Figure 2c.  Project Location
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Figure 2d.  Project Location
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Figure 2e.  Project Location
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Figure 2f.  Project Location
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Figure 2g.  Project Location
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Figure 2h.  Project Location
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Figure 2i.  Project Location 
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REGULATORY ENVIRONMENT 
 
 
The following discussion of applicable laws has been excerpted and reordered from the Caltrans 
Standard Environmental Reference, Volume 1, Chapter 8 on Paleontology (Caltrans 2003, 
updated 2012).  This project is subject to federal and state legislation regarding paleontological 
resources. 
 
FEDERAL LAWS AND REGULATIONS  
 
A variety of Federal statutes specifically address paleontological resources. Only those 
applicable due to federal funding apply to this project.  
 

FEDERAL-AID HIGHWAY ACT 

Section 305 of the Federal Aid Highway Act of 1956 (20 USC 78, 78a) gives the Federal 
Highway Administration (FHWA) authority to use Federal funds to salvage archaeological and 
paleontological sites affected by highway projects.  
 
NATIONAL ENVIRONMENTAL POLICY ACT 

The National Environmental Policy Act (NEPA; 42 USC 4321-4347) mandates the protection of 
cultural resources within its general policy for environmental protection. It requires the 
preservation of important historic, cultural, and natural aspects of our national heritage, and the 
maintenance, wherever possible, of an environment that supports diversity and a variety of 
individual choice. Regulations promulgated by the Advisory Council on Historic Preservation 
provide for the coordination of NEPA and National Historic Preservation Act (NHPA) 
compliance, under 36 CFR Part 800.14(a).  Regulations for implementing the procedural 
provisions of NEPA are available at 40 Code of Federal Regulations (CFR) Part 1500-1508. 
 
If the presence of a significant environmental resource is identified during the scoping process, 
Federal agencies and their agents must take the resource into consideration when evaluating 
project effects. Consideration of paleontological resources may be required under NEPA when a 
project is proposed for development on Federal land, or land under Federal jurisdiction. The 
level of consideration depends upon the Federal agency involved. 
 

STATE LAWS AND REGULATIONS 
 
Paleontological resources are protected by state law.  This protection covers all vertebrate fossils 

(animals with backbones) and any unique paleontological locality. 
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CALIFORNIA ENVIRONMENTAL QUALITY ACT 

California Environmental Quality Act (CEQA) states that:  It is the policy of the state that public 
agencies should not approve projects as proposed if there are feasible alternatives or feasible 
mitigation measures available which would substantially lessen the significant environmental 
effects of such projects, and that the procedures required are intended to assist public agencies in 
systematically identifying both the significant effects of proposed projects and the feasible 
alternatives or feasible mitigation measures which will avoid or substantially lessen such 
significant effects. 
 
CEQA Guidelines state that CEQA is intended to:  Prevent significant, avoidable damage to the 
environment by requiring changes in projects through the use of alternatives or mitigation 
measures when the governmental agency finds the changes to be feasible. 
 
If paleontological resources are identified during the Preliminary Environmental Analysis Report 
(PEAR), or other initial project scoping studies (e.g., Preliminary Environmental Study (PES)), 
as being within the proposed project area, the sponsoring agency (Caltrans or local) must take 
those resources into consideration when evaluating project effects.  The level of consideration 
may vary with the importance of the resource.  
 
PUBLIC RESOURCES CODE 

Public Resources Code (PRC) Section 5097.5 states that 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.  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. 
 

COUNTY LAWS AND REGULATIONS 
 
Paleontological resources are protected by county ordinances.  The County of San Bernardino 
(Development Code §82.20.040) defines a qualified paleontologist as meeting the following 
criteria: 
 

Education: An advanced degree (Masters or higher) in geology, 
paleontology, biology or related disciplines (exclusive of archaeology). 

 
Professional experience: At least five years professional experience with paleontologic 
(not including cultural) resources, including the collection, identification and curation of 
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the resources. 
 
The County of San Bernardino (Development Code §82.20.030) requires that paleontologic 
mitigation programs include, but not be limited to: 
 

(a) All paleontological work will be supervised by a qualified paleontologist. 
 

(b) Field survey before grading.  In areas of potential but unknown sensitivity, 
field surveys before grading shall be required to establish the need for 
paleontologic monitoring. 

 
(c) Monitoring during grading. A project that requires grading plans and is 
located in an area of known fossil occurrence, or that has been demonstrated to 
have fossils present in a field survey, shall have all grading monitored by trained 
paleontologic crews working under the direction of a qualified paleontologist, so 
that fossils exposed during grading can be recovered and preserved.  
Paleontologic monitors shall be equipped to salvage fossils as they are unearthed, 
to avoid construction delays, and to remove samples of sediments that are likely 
to contain the remains of small fossil invertebrates and vertebrates.  Monitors 
shall be empowered to temporarily halt or divert equipment to allow removal of 
abundant or large specimens.  Monitoring is not necessary if the potentially-
fossiliferous units described for the property in question are not present, or if 
present are determined upon exposure and examination by qualified 
paleontologic personnel to have low potential to contain fossil resources. 

 
(d) Recovered specimens.  Qualified paleontologic personnel shall prepare 
recovered specimens to a point of identification and permanent preservation, 
including washing of sediments to recover small invertebrates and vertebrates. 
Preparation and stabilization of all recovered fossils is essential in order to fully 
mitigate adverse impacts to the resources. 

 
(e) Identification and curation of specimens.  Qualified paleontologic personnel 
shall identify and curate specimens into the collections of the SBCM Division of 
Geological Sciences, an established, accredited museum repository with 
permanent retrievable paleontologic storage.  These procedures are also essential 
steps in effective paleontologic mitigation and CEQA compliance.  The 
paleontologist must have a written repository agreement in hand prior to the 
initiation of mitigation activities.  Mitigation of adverse impacts to significant 
paleontologic resources is not considered complete until curation into an 
established museum repository has been fully completed and documented. 

 
(f) Report of findings.  Qualified paleontologic personnel shall prepare a report of 
findings with an appended itemized of specimens.  A preliminary report shall be 
submitted and approved before granting of building permits, and a final report 
shall be submitted and approved before granting of occupancy permits.  The report 
and inventory, when submitted to the appropriate Lead Agency along with 



I-10 Corridor Project PIR/PER, Los Angeles and San Bernardino Counties, CA 
 

17 
 

confirmation of the curation of recovered specimens into the collections of the 
SBCM, will signify completion of the program to mitigate impacts to 
paleontologic resources. 
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RESOURCE CONTEXT 
 
 
GEOLOGIC SETTING 
 
This portion of the I-10 corridor travels through one of the most tectonically active regions of 
North America.  To the north of the project, the San Andreas Fault Zone travels up Cajon Pass 
where it is the boundary between the Pacific Plate and the North American Plate.  The 
Transverse Ranges are a result of these two plates grinding past each other and “catching” along 
the bend in the San Andreas.  The Pacific Plate is composed of numerous blocks that can move 
independently. 
 
The Transverse Range Province are an east-west trending series of steep mountain ranges and 
valleys, oblique to the normal northwest trend of coastal California, hence the name 
“Transverse.”  The province extends offshore to include San Miguel, Santa Rosa, and Santa Cruz 
islands.  Its eastern extension, the San Bernardino Mountains, has been displaced to the south 
along the San Andreas Fault.  Intense north-south compression is squeezing the Transverse 
Ranges, and as a result this is one of the most rapidly rising regions of the earth (Wagner 2002). 
 
 
STRATIGRAPHY 
 
Virtually the entire project is mapped as various types of Quaternary alluvium including valley 
fill, eolian deposits and river deposits.  These deposits are between early Pleistocene and latest 
Holocene (less than 2.6 million years old) in age (Morton and Miller 2006; Figure 3).  In the 
eastern portion of the Project Excavation Parameters however, there is also a Mesozoic granitoid 
between 252 and 66 million years old.  All geologic units and locations within the Project 
Excavation Parametesr are discussed below.  
 
MESOZOIC ROCKS  

Mesozoic foliated granitoid rocks (Mzfg) 

These primarily granodiorite to tonalite, fine to coarse grained, foliated Mesozoic (252-66 
million year old) rocks also range in to monzogranite and quartz diorite (Morton and Miller 
2006).  Within the Project Excavation Parameters these rocks only appear within Reservoir 
Canyon between Ford Street in Redlands and Yucaipa Boulevard in Yucaipa (Figures 3h, 3i).  
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Figure 3a.  Geology Map  
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Figure 3b.  Geology Map  
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Figure 3c.  Geology Map  
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Figure 3d.  Geology Map  
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Figure 3e.  Geology Map  
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Figure 3f.  Geology Map  
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Figure 3g.  Geology Map  
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Figure 3h.  Geology Map  
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Figure 3i.  Geology Map  
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PLEISTOCENE SEDIMENTS 

These rock units are entirely within the Pleistocene Epoch dating between 2.6 million and 11 
thousand years ago. 
 
San Timoteo Formation, upper member (Qstu) 

These primarily fluvial deposits of light grey to light yellowish brown sandstones interbedded 
with pebble to cobble conglomerates are found on the eastern end of the Project Excavation 
Parameter from Yucaipa Boulevard to Live Oak Canyon Road in Yucaipa (Figure 3i).  
Conglomerates consist of subangular to subrounded clasts of nearby basement rocks.  Fossils of 
the Irvingtonian I and II North American Land Mammal Ages (NALMA) from  the upper part of 
this unit indicate that these sediments are middle Pleistocene ranging from approximately 1.8 
million to 780,000 years old (Repenning 1987; Albright 1997, 1999a, 1999b; Morton and Miller 
2006). 
 
San Timoteo Formation, Reche Canyon member (Qstr) 

An informal unit of the upper member of the San Timoteo Formation, the Reche Canyon 
member is characterized by pebbly, coarse grained, arkosic sandstone (Morton and Miller 2006).  
This unit is found south of Mount Vernon Avenue at the southern extent of the Project 
Excavation Parameter near Grand Terrace (Figure 3f).  
 
Very old axial channel deposit, unit 3 (Qvoa) 

These middle Pleistocene (1.8 million to 126,000 year old) channel deposits and pedogenic soils 
cover the San Timoteo Formation in eastern Redlands, east of Orange Street (Figures 3h, 3i).  
Sediments are yellow-tan to reddish-brown, well consolidated and dissected beds of silts to sands 
with pebble and cobble conglomerates (Morton and Miller 2006). 
 
Very old alluvial fan deposit, unit 3 (Qvof) 

These Quaternary very old alluvial fan deposits are middle Pleistocene in age based on the 
presence of the 780,000 year old Brunhes-Matuyama paleomagnetic boundary at 9.8 feet (3 
meters) below ground surface in March Air Force Base, Moreno Valley (Morton et al. 1997).  
Sediments are described as moderately well consolidated, massive to moderately well bedded 
yellowish-brown arkosic sands and silts with some gravels and conglomerates (Morton and 
Miller 2006).  This unit is found south of Mount Vernon Avenue at the southern extent of the 
Project Excavation Parameter near Grand Terrace (Figure 3f).  
 
Old eolian deposit (Qoe) 

These middle to late Pleistocene (126,000 to 11,000 years old) sands are slightly to moderately 
consolidated, yellow-brown silts and sands in Colton and Rialto between Riverside and 
Pennsylvania Avenues (Figure 3e).  The sands form north trending longitudinal dunes with 
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massive to laminated structures.  Gravels also occur in the dune sands between Hermosa and 
Riverside Avenues.   
 
Old alluvial fan deposit, unit 3 (Qof) 

These middle to late Pleistocene (126,000 to 11,000 years old) alluvial fan deposits are 
composed of reddish-brown, moderately consolidated, soils, sands, and gravels.  The deposits are 
located between Cedar and Lilac Avenues in Bloomington and Rialto (Morton and Miller 2006; 
Figure 3e).  
 

PLEISTOCENE-HOLOCENE SEDIMENTS 

These sediments range from the late Pleistocene to Holocene about 130,000 to 5,000 years ago. 
 
Young eolian deposit (Qye) 

These late Pleistocene to Holocene (less than 126,000 years old), eolian silts and sands are 
mapped in Ontario between Turner Avenue and just east of Interstate 15 (I-15) (Figure 3b, 3c).  
Some portions of the unit include dune structures, but these are mostly known from along the 
Mojave River (Morton and Miller 2006).   
 
Young alluvial fan deposit, units 1, 3, 5 (Qyf) 

These late Pleistocene to late Holocene (from 126,000 to less than 5,000 years old), slightly to 
moderately consolidated alluvial fan deposits consist of silts, sands, and conglomerates off the 
San Bernardino and San Gabriel mountains.  These sediments form a major portion of the 
alluvium from Pomona to Riverside Avenue in Rialto (Figures 3a, 3b, 3c, 3d, 3e, 3f; Morton and 
Miller 2006).   
 
HOLOCENE SEDIMENTS 

These sediments are entirely Holocene and are less than 10 thousand years old. 
 
Young axial channel deposit, units 3, 5 (Qya) 

These Holocene (between 7,500 and 2,500 years old), axial channel deposits are terraces 
adjacent to the local river channels.  The entire unit is likely less than ~15 feet thick and the 
terraces rise only 3-6 feet above the channels they parallel.  Sediments are unconsolidated, pale-
brown, sands and pebble conglomerates occasionally mixed with and organic rich layers.  Along 
the Project Excavation Parameters, these sediments are mapped in Colton, San Bernardino, 
Loma Linda, Redlands and Yucaipa (Figures 3e, 3f, 3g, 3h, 3i; Morton and Miller 2006).   
 
Very young axial channel deposit (Qa)  

 
Similar to the Qya sediments above, these late Holocene (less than 5,000 years old) axial channel 
deposits are associated with modern river channels.  Along the Project Excavation Parameter, 
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these sediments are mapped along the Santa Ana River in Colton and San Bernardino between 
Mount Vernon Avenue to east of Waterman Avenue (Figures 3f, 3g).  Sediments are sands 
intermixed with pebble conglomerates (Morton and Miller 2006).   
 
Very young alluvial fan deposits (Qf) 

 
Similar to the Qyf deposits above, these late Holocene (less than 2,500 years old) sediments are 
the unconsolidated, active portions of modern alluvial fans.  Most areas lack soil development at 
the surface but can be capped by weak soils south of the San Bernardino Mountains.  Along the 
Project Excavation Parameter, these sediments are mapped in Ontario, Fontana, San Bernardino, 
and Yucaipa (Figure 3b, 3c, 3d, 3f, 3i; Morton and Miller 2006). 
 
Very young wash deposits (Qw)  

 
These late Holocene (less than 2,500 years old) sediments are the unconsolidated, active portions 
of modern rivers and consist of sand to boulder clasts.  Sediments are mapped intermittently 
throughout the Project Excavation Parameter (Figures 3a, 3d, 3f, 3g, 3h, 3i).   
 
Artificial fill (af) 

 
Sediments have been disturbed by modern human activities.  Sediment description varies 
depending on the source material but pockets are found in Ontario and Fontana within the 
Project Excavation Parameters (Figures 3b, 3d) 
 
 

RECORDS SEARCH RESULTS 
 
 
A search for paleontological records was completed at the San Bernardino County Museum 
(SBCM) in 2008 and 2014 (Appendix B) and in published materials (Jefferson 1991a,b).  The 
Project Excavation Parameters and a ten-mile radius were searched for resources.  Ten fossil 
localities have been previously collected from within a 1½- mile radius of the Project Excavation 
Parameters (Scott 2008, 2014).  

Extinct animals recovered from the ten localities in the Quaternary older alluvium near the 
Project Excavation Parameters include mammoth, mastodon, saber-toothed cat, bison, and camel 
(Table 2).  Other localities in similar sediments in San Bernardino and Riverside counties have 
also produced ground sloths, short-faced bears, dire wolves, and horses.  Fossils are also known 
from the San Timoteo Formation in the vicinity of the eastern portion of the Project Excavation 
Parameter.  Recovered fossil mammals include mammoth, mastodon, horse, deer, camel, rodents, 
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and rabbit.  Other vertebrate fossil material includes snakes, horned lizards, frogs, quails, doves, 
and crows.  Invertebrate fossils and plants have also been recovered (Scott 2008, 2014).     
 
Table 2.  Fossils recovered within 1 ½ miles of the Project Excavation Parameters   

Common 
Name Taxon Locality 

Formation; Depth 
below surface 

mammoth Mammuthus SBCM 5.1.8; 1.5 miles south of Haven and I-10 
Quaternary older 
alluvium; 20 feet 

mastodon, 
bison, 
camel 

Mammut, 
Bison, 
Camelidae 

SBCM 5.1.14 – SBCM 5.1.21; near intersection of 
Valley and I-10, less than 1 mile from the project 

Quaternary older 
alluvium; as little as 5 
feet 

saber-
toothed cat Smilodon SBCM 5.1.11; 1.25 miles south of the project 

Quaternary older 
alluvium; unknown 

 

 

PALEONTOLOGICAL FIELD RECONNAISSANCE 
 
Kim Scott conducted the initial paleontological reconnaissance on February 9, 2009 covering the 
Project Excavation Parameters from Haven Avenue in Ontario to Ford Street in Redlands (Scott 
and Gust 2009).  The newly added portions of the Project Excavation Parameters were surveyed 
July 6, 2014.  As this was intended to be a ground truthing survey to confirm geologic mapping 
of the area and to assess the visible sediments for fossil bearing potential, the survey consisted of 
a windshield survey with pedestrian survey of open ground surface areas.  A majority of the 
central portion of the ROW was surveyed in 2009 and these areas were not surveyed again for 
this report (Scott and Gust 2009).   The project location and some detailed features were 
photographed to document the condition of the proposed Project Excavation Parameters.   
 
The 40-mile Project Excavation Parameters are highly urbanized thus open ground surface was 
not common.  Two of the older rock units, the old eolian dune deposits (Figures 3e, 4a) and very 
old axial channel deposits (Figures 3h, 4b) were present along the route and could be reviewed in 
areas of Bloomington, Colton and eastern Redlands in 2009.  Portions of the additional areas 
were viewed as unpaved areas and outcrops were available (Figures 5, 6).  The mapped geology 
was confirmed throughout the Project Excavation Parameter.  
 
Throughout most of the Project Excavation Parameters the ROW was less than 4 feet below 
original ground surface (OGS).  Within the Inland valleys, ground disturbances typically have to 
be greater than 10 feet deep before fossils are recovered from younger units.  As such, areas 
where the ROW was already below OGS between Mountain and North Campus avenues in 
Ontario and between Cedar and Pepper avenues in Bloomington and Rialto have the potential for 
the highest impacts during ground disturbances.  At the eastern end of the project however, all 
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impacts to the San Timoteo Formation have the potential to contain fossils as the older sediments 
are at the surface in this case (Figure 6).   No fossils were observed during the survey. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.   Old eolian dunes and very old axial channel deposits 
 

Figure 4b: Very old axial channel deposits along 
Reservoir road at the eastern end of the project, 
2009.

Figure 4a:  Old eolian dunes south of I-10 
between Riverside and Pepper, 2009. 
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Figure 5.  The effect of human action on sediment appearance 
 

Figure 5a. Undissected Quaternary 
alluvial fan deposit along Cucamonga 
Creek just west of Archibald in Guasti in 
the Project Excavation Parameters. 

Figure 5b. Dissected Quaternary alluvial 
fan deposit across the street from 5a along 
Cucamonga Creek just west of Archibald 
in Guasti in the Project Excavation 
Parameters. 
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Figure 6.  Upper member of the San Timoteo Formation just east of the Project in 
Calimesa 

 
 

 
 
Figure 7.  A new overpass and off-ramp for Citrus Avenue in Fontana 
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PALEONTOLOGICAL SENSITIVITY 
 
Caltrans utilizes a tripartite scale to characterize paleontological sensitivity consisting of no, low 
and high (Caltrans 2012; Appendix C).  A multilevel ranking system was developed by 
professional resource managers as a more practical tool, the Potential Fossil Yield Classification 
system (PFYC; BLM 2007; Appendix C).  Using the PFYC system, geologic units are classified 
based on the relative abundance of vertebrate fossils or scientifically significant invertebrate or 
plant fossils and their sensitivity to adverse impacts.  This ranking is not intended to be applied 
to specific paleontological localities or small areas within units.  Although significant localities 
may occasionally occur in a geologic unit, a few widely scattered important fossils or localities 
do not necessarily indicate a higher PFYC value; instead, the relative abundance of localities is 
intended to be the major determinant for the value assignment.    
 
San Timoteo Formation is highly sensitive for fossil resources and is assigned a PFYC ranking 
of 4.  Quaternary old alluvial fan, very old alluvial fan, very old axial channel sediments all are 
ranked PFYC 3a and have potential to produce significant vertebrate fossils.  Quaternary old 
eolian, young alluvial fan, and young eolian deposits are assigned a PFYC value of 3b and have 
an undemonstrated potential for containing fossils although the sediments are old enough.  
Young axial channel deposits and all of the very young deposits are assigned a PFYC 2 or low 
sensitivity as they are too young to contain fossils, however they do overlie older deposits which 
are fossiliferous.  Both the artificial fill and the Mesozoic foliated granitoid rocks are assigned 
PFYC 1 or very low sensitivity (Table 3; Figure 8).   
 
Table 3.  Paleontological Sensitivity Rankings 

Caltrans ranking high low no 

PFYC ranking 
5: very 
high  

4: 
high 

3a:  moderate- 
patchy 

3b: moderate- 
undemonstrated 

2: 
low 

1: very 
low 

Rock Units 

Artificial fill (af)      X 

Very young wash deposits (Qw)     X  

Very young alluvial fan deposits (Qf)     X  

Very young axial channel deposit (Qa)     X  

Young axial channel deposit (Qya)     X  

Young alluvial fan deposit (Qyf)    X   

Young eolian deposit (Qye)    X   

Old alluvial fan deposit (Qof)   X    

Old eolian deposit, dune sand (Qoe)    X   

Very old alluvial fan deposit (Qvof)   X    

Very old axial channel deposit (Qvoa)   X   

San Timoteo Formation  (Qstu, Qstr)  X     

Mesozoic foliated granitoid rocks (Mzfg)      X 
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Figure 8a.  Paleontological Sensitivity Map 



I-10 Corridor Project PIR/PER, Los Angeles and San Bernardino Counties, CA 
 

37 
 

 
 

 
 

Figure 8b.  Paleontological Sensitivity Map 
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Figure 8c.  Paleontological Sensitivity Map 
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Figure 8d.  Paleontological Sensitivity Map 
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Figure 8e.  Paleontological Sensitivity Map 
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Figure 8f.  Paleontological Sensitivity Map 
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Figure 8g.  Paleontological Sensitivity Map 
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Figure 8h.  Paleontological Sensitivity Map 
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Figure 8i.  Paleontological Sensitivity Map 
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IMPACT ANALYSIS 
 
BASELINE CONSIDERATIONS 
 
Quaternary old alluvial fan, very old alluvial fan, very old axial channel deposits, and San Timoteo 
Formation sediments all have potential to produce significant vertebrate fossils.  The Quaternary 
old eolian, young alluvial fan, and young eolian deposits have an undemonstrated potential for 
containing fossils although the sediments are old enough.  These units have the potential to be 
paleontologically sensitive sediments within the Project Excavation Parameters that may be 
affected by project activities. Young axial channel deposits and all of the very young deposits are 
too young to contain fossils; however they do overlie older deposits which are fossiliferous.  
Caltrans guidance for evaluating fossil deposits and sensitivity of resources states:  
 

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 between project staff (Caltrans or local), 
consultants, and personnel from other agencies as to exactly what criteria will be used to assess the 
significance of rock units affected by a particular project.  
 
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 Paleontological Evaluation Report (PER) and in the project’s environmental document in order to 
demonstrate compliance with applicable statutory requirements.  
 
If a paleontological resource is determined to be significant, of high sensitivity, or of scientific 
importance, and the project impacts it, a mitigation program must be developed and implemented. 
Mitigation can be initiated prior to, and/or during, construction. The latter is more common for 
Caltrans projects. It should be pointed out, however, that mitigating during construction poses a 
greater risk of construction delays. Mitigation is an eligible federal project cost, in accordance with 23 
U.S.C. 305, only if acceptable significance documentation is submitted. Thus, coordination between 
Caltrans, FHWA, and all jurisdictional agencies is critical to formally establishing the significance of 
a resource.  [PER Instructions, Chapter 8, Vol. 1, SER, 
http://www.dot.ca.gov/ser/vol1/sec3/physical/Ch08Paleo/chap08paleo.htm, accessed August 14, 
2012] 

 
 
 
DEFINITION OF SIGNIFICANCE FOR PALEONTOLOGICAL RESOURCES 

 
Only qualified, trained paleontologists with specific expertise in the type of fossils being evaluated 
can determine the scientific significance of paleontological resources.  Fossils are considered to be 
significant if one or more of the following criteria apply: 

1. The fossils provide information on the evolutionary relationships and developmental trends 
among organisms, living or extinct; 
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2. The fossils provide data useful in determining the age(s) of the rock unit or sedimentary 
stratum, including data important in determining the depositional history of the region and 
the timing of geologic events therein; 

3. The fossils provide data regarding the development of biological communities or interaction 
between paleobotanical and paleozoological biotas; 

4. The fossils demonstrate unusual or spectacular circumstances in the history of life; 
5. The fossils are in short supply and/or in danger of being depleted or destroyed by the 

elements, vandalism, or commercial exploitation, and are not found in other geographic 
locations. 

 
As so defined, significant paleontological resources are determined to be fossils or assemblages of 
fossils that are unique, unusual, rare, uncommon, or diagnostically important.  Significant fossils 
can include remains of large to very small aquatic and terrestrial vertebrates or remains of plants 
and animals previously not represented in certain portions of the stratigraphy.  Assemblages of 
fossils that might aid stratigraphic correlation, particularly those offering data for the interpretation 
of tectonic events, geomorphologic evolution, and paleoclimatology are also critically important 
(Scott and Springer 2003; Scott et al. 2004). 
 
 
SIGNIFICANCE EVALUATION 
 
The potential to affect any fossils varies with depth of impacts, previous disturbance and presence 
of non-fossiliferous sediments.  Logistics of excavation also affect the possibility of recovering 
scientifically significant fossils since, as outlined above, information on exact location, vertical 
elevation, rock unit of origin, and other aspects of context are critical. 
 
The no action alternative would create no surface or subsurface impacts and thus would not create 
adverse impacts to potential paleontological resources.  Both of the build alternatives have the 
potential to impact significant paleontological resources during construction.  Depth of construction 
will typically be 3 to 5 feet for widening I-10 and widening or reconstruction of interchange ramps.  
Removal of existing retaining walls and construction of new retaining walls will have impacts up to 
20 feet in depth where located on piles.  Removal and construction of sound walls will have 
impacts of up to 16 feet in depth for CIDH piles.  CIDH piles for overhead signs, lighting, CCTV, 
and CMS will be up to 25 feet deep.  Excavation for drainage channels and roadside ditches varies 
from 2 feet to 15 feet below the surface.  Excavation depths for removal and relocation of existing 
utilities will vary.  The deepest utility excavations are anticipated for the aqueduct and large water 
line and will be up to 20 feet deep.  Footing for bridge work may require excavations up to 10 feet 
in depth in addition to driven steel piles or CIDH piles that will range from 30 to 70 feet below 
grade.   
 
All excavations in areas mapped as San Timoteo Formation have the potential to encounter 
significant paleontological resources due to the age of the surficial sediments.  Excavations deeper 
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than 5 feet have the potential to impact fossils in the Quaternary old alluvial fan, very old alluvial 
fan, very old axial channel deposits, and old eolian deposits based on the shallow depth that 
mastodon, bison, and camel fossils have been recovered in the project vicinity (Scott 2008).  Within 
the Inland valleys, ground disturbances typically have to be greater than 10 feet deep before fossils 
are recovered from younger units.  Within the Project Excavation Parameters this includes young 
alluvial fan, young eolian, young axial channel and very young deposits.   
 
Drilling for piles may rotate out fossil bones or other materials from any of the sensitive sediments 
identified in the project area.  However, the specimens will lack context, depth/elevation, formation 
identification and other elements that are critical to scientific significance.  These types of 
unprovenanced fossils will only be significant if they result in identification of new species that are 
currently not known in the area.  If they are identified as already-known species, they will be 
suitable for educational uses.  

 

 

RECOMMENDATIONS 
 
 
Grading, excavation and other surface and subsurface excavation in defined areas of the proposed 
project have the potential to impact significant nonrenewable fossil resources of Pleistocene age.  
All excavations in areas mapped as San Timoteo Formation have the potential to encounter 
significant paleontological resources and should be monitored full time.  Excavations deeper than 5 
feet in the Quaternary old alluvial fan, very old alluvial fan, very old axial channel deposits, and old 
eolian deposits should be monitored full time.  Excavations more than 10 feet in depth into young 
alluvial fan, young eolian, young axial channel and very young deposits should be spot checked 
periodically for the presence of older, paleontologically sensitive sediments.  Should sediments 
conducive to fossil preservation be encountered, monitoring should be implemented in those areas.  
Areas mapped as Mesozoic foliated granitoid rocks do not require monitoring.  Drilling activities 
are also exempt from monitoring as recovered fossils would not meet significance criteria. 
 
A Paleontological Mitigation Plan (PMP) should be prepared by a qualified paleontologist and 
should include the following elements: 
 

(1) Required preconstruction paleontological sensitivity training for earthmoving personnel 

to include documentation of training (sign in sheets, hardhat stickers). 

(2) A signed repository agreement. 
 

(3) Field and laboratory methods proposed (must be consistent with repository 

requirements). 

(4) All elements under reporting: PMP Format (Caltrans 2012). 
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(5) Required Paleontological Mitigation Report (PMR) upon completion of project 

earthmoving. 
 
 
 

PROJECT PERSONNEL 
 

 
Cogstone Resource Management Inc. prepared this document.  Sherri Gust was the Principal 
Paleontologist.  She supervised all work and prepared impact analysis, conclusions and 
recommendations.  She has an M.S. in Anatomy (Evolutionary Morphology) from the University of 
Southern California, a B.S. in Anthropology from the University of California, Davis and over 
thirty years of experience in California.  Kim Scott directed the survey and wrote the Resources 
Consulted, Survey and Sensitivity sections of the report.  Scott has a M. S. in Biology with an 
emphasis in paleontology from California State University, San Bernardino and over 18 years of 
experience in California paleontology and geology.  Courtney Richards assisted with the survey.  
Richards has an M.S. in Biology with a paleontology emphasis, and more than eight years of 
experience in west coast geology and paleontology.  Andre Simmons prepared the GIS maps 
throughout this report.  Simmons has a B.A. in Anthropology, cross-training in paleontology and 
more than four years of GIS experience.  Short resumes are provided (Appendix A). 
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Caltrans 
Rank 

Caltrans Description PFYC Description 
PFYC 
Rank 

No 

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 

Very Low.  The occurrence of significant fossils is 
non-existent or extremely rare.  Includes igneous or 
metamorphic and  Precambrian or older rocks.  
Assessment or mitigation of paleontological 
resources is usually unnecessary.  

1 

Low 

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. 

Low.  Sedimentary geologic units that are not likely 
to contain vertebrate fossils or scientifically 
significant nonvertebrate fossils.  Includes rock units 
too young to produce fossils, sediments with 
significant physical and chemical changes (e.g., 
diagenetic alteration) and having few to no fossils 
known.  Assessment or mitigation of paleontological 
resources is not likely to be necessary.  

2 

Potentially Moderate but Undemonstrated Potential.  
Units exhibit geologic features and preservational 
conditions that suggest fossils could be present, but 
no vertebrate fossils or only common types of plant 
and invertebrate fossils are known.  Surface-
disturbing activities may require field assessment to 
determine appropriate course of action. 

3b 

High 

Rock units which, based on previous studies, 
contain or are likely to contain significant 
vertebrate, significant invertebrate, or 
significant plant fossils 

Moderate Potential.  Units are known to contain 
vertebrate fossils or scientifically significant 
nonvertebrate fossils, but these occurrences are 
widely scattered and of low abundance.  Common 
invertebrate or plant fossils may be found.  Surface-
disturbing activities may require field assessment to 
determine appropriate course of action. 

3a 

High.  Geologic units containing a high occurrence 
of significant fossils.  Fossils must be abundant per 
locality.  Vertebrate fossils or scientifically 
significant invertebrate or plant fossils are known to 
occur and have been documented, but may vary in 
occurrence and predictability.  If impacts to 
significant fossils can be anticipated, on-the-ground 
surveys prior to authorizing the surface disturbing 
action will usually be necessary.  On-site monitoring 
or spot-checking may be necessary during 
construction activities. 

4 

Very High.  Highly fossiliferous geologic units that 
consistently and predictably produce vertebrate 
fossils or scientifically significant invertebrate or 
plant fossils.  Vertebrate fossils or scientifically 
significant invertebrate fossils are known or can 
reasonably be expected to occur in the impacted 
area.  On-the-ground surveys prior to authorizing 
any surface disturbing activities will usually be 
necessary.  On-site monitoring may be necessary 
during construction activities. 

5 

 




