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3 Affected Environment, Environmental Consequences, and Mitigation
Measures

3.9 Geology, Soils, Seismicity, and Paleontological Resources
3.9.1 Introduction

Section 3.9, Geology, Soils, Seismicity, and Paleontological Resources, of this Merced to Fresno
Section: Central Valley Wye Final Supplemental Environmental Impact Report (EIR)/Environmental
Impact Statement (EIS) (Final Supplemental EIR/EIS) updates the Merced to Fresno Section California
High-Speed Train Final Project EIR/EIS (Merced to Fresno Final EIR/EIS) (California High-Speed Rail
Authority [Authority] and Federal Railroad Administration [FRA] 2012) with new and revised information
relevant to geologic and paleontological resources, analyzes the potential impacts of the No Project
Alternative and the Central Valley Wye alternatives, and describes impact avoidance and minimization
features (IAMF) that would avoid, minimize, or reduce these impacts. Where applicable, mitigation
measures are proposed to further reduce, compensate for, or offset impacts of the Central Valley Wye
alternatives. Section 3.9 also defines the geologic and paleontological resources within the region and
describes the affected environment in the resource study areas (RSA).

The analysis herein has similarities to and differences from the analysis conducted for the Merced to
Fresno Final EIR/EIS. Both analyses used the same methods to examine potential impacts on
geologic resources, including an evaluation of seismic and nonseismic geologic hazards, soil
conditions, and mineral and energy resources. For paleontological resources, both analyses
considered the documented paleontological sensitivity* of surface-exposed and underlying geologic
units to determine the potential for impacts. The geology and paleontological resources analyses
presented here use data sources similar to those used in the Merced to Fresno Final EIR/EIS,
including national and state databases to identify soil units and geologic hazards, and the published
geologic and paleontological literature and museum and university collections databases to evaluate
paleontological sensitivity. Where information has changed or new information has become available
since the Merced to Fresno Final EIR/EIS was prepared in 2012, the analysis in this Final
Supplemental EIR/EIS uses the updated versions of these sources or datasets. Relevant portions of
the Merced to Fresno Final EIR/EIS that remain unchanged are summarized and referenced in this
section but are not repeated in their entirety. The analyses differ in the following ways:

1 The Merced to Fresno Final EIR/EIS examined geology, soils, and seismicity separately from
paleontological resources, which was grouped with cultural resources.

1 Subsequent to the preparation of the Merced to Fresno Final EIR/EIS, the Authority adopted
updated guidelines for paleontological resources; the paleontological resources analysis
presented in this Final Supplemental EIR/EIS follows the current methodology.

The Merced to Fresno Section: Central Valley Wye Geology, Soils, and Seismicity Technical
Report (Geology, Soils, and Seismicity Technical Report) (Authority and FRA 2016a) provides
additional technical details on geologic resources and geologic hazards. The Merced to Fresno
Section: Central Valley Wye Paleontological Resources Technical Report (Paleontological
Resources Technical Report) (Authority and FRA 2016b) provides additional technical details on
paleontological resources. The Geology, Soils, and Seismicity Technical Report and the
Paleontological Resources Technical Report are available via the Authorityd website:
https://www.hsr.ca.gov/programs/environmental/eis_eir/draft_supplemental_merced_fresno.aspx,

1 Paleontological sensitivity is defined in Section 3.9.4.2, Paleontological Resources.
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respectively.? Additional information relevant to the analysis of geologic and paleontological
resources is provided in the following appendix of this Final Supplemental EIR/EIS:

1 Appendix 2-C, Applicable Design Standards, provides the list of applicable design standards
relevant to geology, soils, and seismicity.

Geologic resources, including soils, geologic hazards, and seismic hazards in the San Joaquin
Valley are important factors in the design, construction, and operation of infrastructure projects.
The geologic setting of the Central Valley Wye alternatives in the Great Valley Geomorphic and
Physiographic Province is also an important area for paleontological resources. Key geologic
units in the area include the Turlock Lake, Modesto, and Riverbank Formations, which have all
produced significant paleontological finds. Three other resource sections in this Final
Supplemental EIR/EIS provide additional information related to geologic resources:

1 Section 3.8, Hydrology and Water Resourcesd Impacts of the Central Valley Wye
alternatives on surface water hydrology, water quality, groundwater, floodplains, and soil
erosion.

1 Section 3.10, Hazardous Materials and Wastesd Impacts of the Central Valley Wye
alternatives on hazardous materials and waste sites.

1 Section 3.11, Safety and Securityd Impacts of the Central Valley Wye alternatives on the
earthquake safety of the high-speed rail (HSR) system.

Since publication of the Draft Supplemental EIR/EIS, there have been no substantive changes to
this section beyond the global issues described at Section S.1.2, Global Changes in the Final
Supplemental EIR/EIS, of the Summary.

The following topics are not included in this Final Supplemental EIR/EIS because they do not
present a risk or would not result in a change from baseline conditions:

1 Seiche and tsunami hazards are not included this Final Supplemental EIR/EIS because the
Central Valley Wye alternatives are not located close to a lake, bay, or ocean that might
create these risks.

1 Volcanic hazards are not included this Final Supplemental EIR/EIS because the nearest volcanic
source is more than 85 miles from the Central Valley Wye alternatives. Primary volcanic sources
are located east of the Central Valley Wye alternatives in the Long Valley Caldera (USGS 2016),
and to the north and south of this volcanically active region. Although ash fall from volcanic activity
could occur near the Central Valley Wye alternatives, there is less than a 1 percent probability of a
volcanic eruption from the closest source to the Central Valley Wye alternatives during any given
year. If a volcanic event were to occur, the predominant direction of ash fall would be to the east
of the Central Valley Wye alternatives. Because of the low likelihood of volcanic activity and the
predominant west-east wind direction, this event is considered highly unlikely to occur and was
dismissed from further consideration.

1 Regarding electrical interconnections and network upgrades (EINU), because only existing
transmission and power lines would be reconductored and the reconfiguration of the Site 70
Wilson, Wilson Substation would occur within the fence line of the existing substation,
implementation would not result in exposure to new or additional risks associated with
geologic hazards, primary seismic hazards, secondary seismic hazards, areas of difficult

2 The Geology, Soils and Seismicity and Paleontological Resources Technical Reports were finalized in 2016; however,
the content of the Draft Supplemental EIR/EIS continued to evolve to incorporate the most current data and other sources
of information relevant to the environmental analyses, some of which were not available at the time that the technical
reports were prepared. As a result, some of the information presented in the Draft Supplemental EIR/EIS was more
current than the information presented in the technical reports. To provide clarity on any information and data differences
between the Draft Supplemental EIR/EIS and the technical reports and the location of the most current information, a
Central Valley Wye Technical Report Memorandum of Updates had been produced and included in Appendix 3.1-D,
Central Valley Wye Technical Report Memorandum of Updates. Further changes between the Draft and Final
Supplemental EIR/EIS are not recorded in that memorandum.
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excavations or resource hazards. Therefore, for these topics, the analysis only evaluates
potential impacts associated with new/expanded components (i.e., Site 66 El Nido, El Nido
Substation, Site 70 Wilson, 230 kV Tie-Line, and Site 70 Le Grand Junction/Sandy Mush
Road, Dutchman Switching Station and 115 kV Tie-Line).

9 Construction of the Central Valley Wye alternatives would require substantial quantities of borrow
material for use as track ballast and subgrade materials in approach fills for elevated structures
and for aggregate in concrete construction. The Central Valley Wye alternatives would require,
depending on the alternative, approximately 1.4 million to 1.7 million tons of aggregate and 16.9
million to 21.5 million cubic yards of fill (assuming no fill is provided from excavation). Borrow
requirements for the Central Valley Wye alternatives were evaluated, and five permitted and
operating aggregate quarries were identified in two mineral production-consumption regions
adjacent to the Central Valley with capacity for ballast (refer to the Merced to Fresno Section:
Central Valley Wye Air Quality and Global Climate Change Technical Report, Appendix D
[Authority and FRA 2016c] regarding the methods to estimate borrow material and list of
guarries). The California Geological Survey (CGS) concluded that there were 115 million tons of
aggregate permitted for mining within the North San Francisco Bay Production-Consumption
Region in 2013, representing less than 5 percent of the total available aggregate resource (Miller
and Busch 2013). CGS surveys also concluded that there were 404 million tons of aggregate
permitted for mining in the South San Francisco Bay Production-Consumption Region in 2012
(Clinkenbeard 2012). Further, CGS estimated that current aggregate permitted resources
identified within the 31 statewide study areas in 2012 represented only about 5 percent of the total
available resource (Clinkenbeard 2012). Based on this estimate, there would be sufficient
aggregate and fill available in the two production-consumption regions to provide material for the
Central Valley Wye alternatives without harmfully depleting available sources; therefore, borrow
sites are not evaluated in the analysis of geology, soils, and seismicity.

Definition of Resources

The following are definitions for geology, soils, seismicity, and paleontological resources analyzed
in this Final Supplemental EIR/EIS. These definitions are the same as those used in the Merced
to Fresno Final EIR/EIS (Authority and FRA 2012).

Geologic Resources

1 Soil Hazardsd Soil hazards present in the San Joaquin Valley include expansive soils,
erodible soils, and corrosive soils. Expansive soils are susceptible to expansion and
contraction resulting from changes in moisture and provide an unstable support for
foundations or other structures. Erodible soils are susceptible to wind and water erosion.
Corrosive soils have chemical properties that weaken concrete or uncoated steel and thereby
reduce the design life of the structure.

1 Geologic Hazardsd Geologic hazards such as landslides, slumps, and land subsidence
pose potential threats to the proposed Central Valley Wye alternatives.

1 Primary Seismic Hazards® Primary seismic hazards include ground surface fault ruptures
and ground shaking. Surface fault ruptures are the result of stresses relieved during an
earthquake event and often cause damage to structures astride the fault zone. A fault zone is
a group of earthquake-induced fractures in soil or rock where there has been documented
seismic displacement on two sides of the fault relative to one another. Ground shaking is the
level of ground movement caused by a seismic event.

1 Secondary Seismic Hazardsd Secondary seismic hazards include liquefaction, seismically
induced settlements, lateral spreads or slumps, and flooding resulting from seismically
induced dam failure. Liquefaction is a type of ground failure in which soils lose their strength
as a result of buildup in pore water pressure during and immediately following ground
shaking.

1 Areas of Difficult Excavationd Difficult excavation is defined as excavation methods that require
more than standard earth-moving equipment or special controls to enable work to proceed.
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1 Mineral Resourcesd Mineral resources include resources used for building (i.e., aggregate);
industrial minerals such as lime, pumice, and gypsum; and fossil fuels and geothermal resources.

Paleontological Resources

1 Paleontological Resourcesd Paleontological resources are the preserved remains or traces
of animals and plants. They include body fossils (the remains of the organism itself) and trace
fossils (which record the presence and movement of past organisms in their environment).
Fossils are typically found in sedimentary and certain types of volcanic rock units, and they
provide information about the evolution of life on earth over the past approximately 4 billion
years. Paleontological resources are important to science and education because they
document the presence and evolutionary history of particular groups of organisms,
reconstruct the environments in which these organisms lived, provide information on the age
of the rocks in which they are found, and shed light on environmental change over time.

3.9.2 Laws, Regulations, and Orders
3.9.21 Geology, Soils, and Seismicity

This section identifies laws, regulations, and orders that are relevant to the analysis of geology,
soils, and seismicity in this Final Supplemental EIR/EIS. Also provided are summaries of new,
additional, or updated laws, regulations, and orders that have occurred since publication of the
Merced to Fresno Final EIR/EIS.

Federal
Procedures for Considering Environmental Impacts (64 Fed. Reg. 28545)

These FRA procedures state that an EIS should consider possible effects on energy and mineral
resources.

State

The following state laws, regulations, orders, and plans are the same as those described in
Section 3.9.2, Laws, Regulations, and Orders, of the Merced to Fresno Final EIR/EIS (Authority
and FRA 2012; pages 3.9-2 through 3.9-3):

91 Alquist-Priolo Earthquake Fault Zoning Act (Cal. Public Res. Code § 2621 et seq.)
1 Seismic Hazards Mapping Act (Cal. Public Res. Code 88 2690 to 2699.6)

1 Surface Mining and Reclamation Act (Cal. Public Res. Code § 2710 et seq.)

i California Building Standards Code (Cal. Code Regs., title 24)

One additional state regulation follows.
Oil and Gas Conservation (Cal. Public Res. Code 88 30001 3473)

The Division of Oil, Gas, and Geothermal Resources (DOGGR) within the California Department
of Conservation oversees the drilling, operation, maintenance, and plugging and abandonment of
oil, natural gas, and geothermal wells. The D O G G R @gulatory program emphasizes the wise
development of oil, natural gas, and geothermal resources in the state through sound engineering
practices that protect the environment, prevent pollution, and protect public safety. Since 2012,
the DOGGR has adopted additional regulations related to tracking new oil wells and the use of
hydraulic fracturing in oil and natural gas production.

Regional and Local

The following county and local plans and policies are the same as those described in Section 3.9.2 of
the Merced to Fresno Final EIR/EIS (Authority and FRA 2012: pages 3.9-4 through 3.9-6):

1 Madera County General Plan, Policy Document (1995)
1 Fresno County General Plan (2000)
1 City of Chowchilla 2040 General Plan (2011)
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Dewatering Activities: Permit varies by Regional Water Quality Control Board

Dewatering activity permits were described in Section 3.8.2.3 of the Merced to Fresno Final
EIR/EIS (Authority and FRA 2012: page 3.8-4) but have since been updated.

Care is required for the removal of nuisance water from a construction site, known as dewatering.
The Central Valley Regional Water Qualit y Co nt r oRWQBR) &ndeit Kos R5¢{2013-0074
(NPDES No. CAG95001), Waste Discharge Requirements General Order for Dewatering and
Other Low-Threat Discharges to Surface Waters (General Dewatering Permit), updates the
regulation of discharges to surface water from dewatering activities. The State Water Resources
Contr ol SB/WRE@B) @rdesNo(2003-0003-DWQ, General Waste Discharge Requirements
for Discharges to Land with a Low Threat to Water Quality (Low-Threat Discharge Permit), as
updated by Resolution No. R5-2013-0145, Approving Waiver of Reports of Waste Discharge and
Waste Discharge Requirements for Specific Types of Discharge within the Central Valley Region,
continues to cover discharges to land from dewatering activities.

General Plan Policies and Ordinances

Table 3.9-1 lists new, updated, or additional county and city general plan goals, policies, and
ordinances relevant to the Central Valley Wye alternatives.

Table 3.9-1 Local Plans and Policies

Policy Title | Summary

Merced County

2030 Merced | Merced County adopte@€89 Merced County GenerabRIBxecember 10, 2013, updz
County Gener| the previous version of the genertiigtiavas included in Section 3.9.2.3 of the Merce
Plan(2013) Fresno Final EIR/Ep&ge 3:8). The general plan includes the following goals and pt

A Health and Safety Eler@a@#HS1: Minimize the loss of life, injury, and property di
ofCounty residents due to seismic and geologic hazards

A Policy HS.1: Require that all new habitable structures be located and designed
compliance with the Algwistio Special Studies Zone Act and related State earth
legislation.

A PolieesHS1.6,HS1.7,HS1.8, and HS.9related to construction on unstabladsiidss
unstable soilslope instabilignd landslides

A Natural ResourdeemenBGoal NR: Facilitate orderly development and exifaction
mineral resources while preserving opemapaee resour¢cesd soil resources and
avoiding or mitigating significant adverse impacts.

A Policy NR.1: Protect soil resources from erosion, contaamdatibar effects that
substantially reduce their value or lead to the creation of hazards

A Policy NR.2 addresses soil erosion and soil stability.

Merced Count The Merced County Code is current through QMdid8868gassed February 2Gi@]
Code theJune 2016ode supplement.

A 16.16.010 International Building Code: The International Building Code, 2012 E
Standards referenced in Chapter 35 andradliA@hapters, as adopted by the
International Code Council, and California State Amendments to the code, are
by reference and, except as herein otherwise provided, are applicable to and s
construction within the unincorpaenate of the county of Merced.

A 18.41 Performance Standards: The Merced County Code, Chapter 18.41, esta
performance standardaatie sure therectmpatibility between land uses by settin
It includes provisions for clearing, gradinmaéing, and other site preparation acti
during construction.
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Policy Title Summary
Madera County

Madera Count The Madera County Coded#iedhrougtOrdinance No. §passed June 2, 2015, and
Code Ordinance No. 532B, passed March 1, 2016.

A 14.08.016California Building Cedlmendments Generally: Adopted as amended.

A 14.50 Grading and Erosion Control: The Madera County Code, Chapter 14.50,
standards for gragliand erosion control in Madera County; sets forth rules and re
control excavations and related activities to prevent erosion, sedimentation, an
environmental damage and to promote the public healtid gafetyakliare of the
community; and establishes the administrative procedure for issuance of permi

Stanislaus County

Stanislaus TheStanislaus County Generahifiaradopted on August 23, 20§ @rides the followi

County Gener| goals and policies from the Safety Element that are relevant to geologimsiogeismit

Plan(2019 resources:

A Goal Two: Minimize the effects of hazardous conditions that might cause loss of lift

A Policy Fourteen: The Cawiitgontinue to enforce-staedated structural Health and Sa
Codes, including but not limited to the Uniform Building Code, the Uniform Housing
Uniform Fi@ode, the Uniform Plumbing Code, the National Electric @024, and Tit

City of Chowchilla

City of The City of Chowckiltale is codified through Ordinance 114, g@dsed December 9, 201¢
Chowchilla | A Chapter 15.06.010 Calif@uiling CodeAdopted. The 2013 California Building Cc
Code based on the 2012 International Building Code as published by the Internatione

(ICC) as adopted and amended by the California Building Standards Commissi
Californi8uilding Standards Code of the 2013 California Code of Regulations tit
together with all appendices.

SourceMerced County, 203 tanislaus Cour2p16

Merced to Fresno Final EIR/EI&ced to Fresno Sediialifornia Higdpeed TrakinaProjecEnvironmental Impact Report/Environmental
Impact Statement

3.9.2.2 Paleontological Resources

This section identifies laws, regulations, and orders that are relevant to the analysis of paleontological
resources in this Final Supplemental EIR/EIS, with a focus on new, additional, or updated laws,
regulations, and orders that have been enacted since publication of the Merced to Fresno Final EIR/EIS.

Federal

The American Antiquities Act (16 United States Code [U.S.C.] 88 4311 433) is the same as
described in Section 3.17.2.1 of the Merced to Fresno Final EIR/EIS (Authority and FRA 2012:
page 3.17-3). One additional federal law follows.

Paleontological Resources Preservation Act (16 U.S.C. § 470aaa)

The Paleontological Resources Preservation Act was enacted in 2009 as part of the Omnibus Public
Land Management Act. It requires the Secretaries of the Interior and Agriculture to manage and
protect paleontological resources on federal land using scientific principles and expertise. The
Paleontological Resources Preservation Act includes specific provisions addressing management of
these resources by the Bureau of Land Management, the National Park Service, the Bureau of
Reclamation, the U.S. Fish and Wildlife Service, and the U.S. Forest Service of the Department of
Agriculture. The Paleontological Resources Preservation Act affirms the authority for many of the
policies the federal land managing agencies already have in place for the management of
paleontological resources, such as requiring permits for large-scale collection of paleontological
resources, curation of paleontological resources, and confidentiality of locality data.
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State

The California Environmental Quality Act (CEQA) Public Resources Code Section 21083.2 and
CEQA Guidelines (Cal. Code Regs., title 14, § 15064.5) are the same as described in Section
3.17.2.2 of the Merced to Fresno Final EIR/EIS (Authority and FRA 2012: pages 3.17-4 through
3.17-5). Additional state regulations follow.

California Code of Regulations

The California Code of Regulations prohibits destruction, disturbance, mutilation, and removal of

geological materials and paleontological features on state park lands, although rockhounding is

permitted (Cal. Code Regs., title 14, div. 3, §4307(a)). Rockhounding is defined in title 14, section

4301,as recreational gathering of natwurally occurring
undisturbed ground surface and panning for gold in natural stream gravels. Fossil collection is not

specifically addressed in section 4301.

California Public Resources Code

The California Public Resources Code protects paleontological resources in specific contexts. In

particular, California Public Resources Code Section5 097 . 5 prohi biwtid | flkud ®owiexg aamad
removal, destruction, injury, and defacement of any paleontological feature on public lands without

express authorization from the agency with jurisdiction. Violation of this prohibition is a misdemeanor

and is subject to fine and/or imprisonment (Cal. Public Res. Code § 5097.5(c)); persons convicted of |

such a violation may also be required to provide restitution (Cal. Public Res. Code § 5097.5(d)(1)).

Additionally, California Public Resources Code Section3 0244 r equi r e digattom easonabl e n
measureso to address i mp ac asidentfied bpthe Seate Histooid o gi cal r esc
Preservation Officer.

Regional and Local

The Madera County General Plan, Policy Document (1995) and Fresno County General Plan
(2000) are the same as described in Section 3.17.2.3 of the Merced to Fresno Final EIR/EIS
(Authority and FRA 2012: page 3.17-6 and page 3.17-7).

General Plan Policies and Ordinances

Table 3.9-2 lists new or revised county plans, policies, and objectives for paleontological
resources relevant to the Central Valley Wye alternatives.

Table 3.9-2 Local Plans and Policies

Policy Title ‘ Summary
Merced County

2030Merced County| Merced County adopte@@89 Merced County GenerabRIBxecember 10, 201:
General PIg2013), | updating the previous version of the gend¢hal plaseferenceith Sectio.17.2.3

Recreatioand ofthe Merced to Fresno Final EIR/EIS 3gbgsto 3.177). The general plan
Cultural Resources | includs the following goals and pgtiertisent to paleontologésaurces:
(RCRElement A Goal RCR stresses protection of the cultural, archaeological, and historic

of the County fAin order to maint

A GoaRCR2, Policy RGR9 (Historical and Cultural Resources Investigation
Assessment, and Mitigation Gui de
mandatory guidelines for use during the environmental review processes
and publicrpjects to identify and protect historical, cultural, archaeologica
paleontologicale s our ces, and unique geol ¢

A Policy RGR.92 is supported by Implementation ProgréBn(IRi€®ric and
Cultural ResourcesBtigation, Assessment and Mitigation Guidelines), plé
accomplishment during the 201671 2
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Policy Title Summary

A Prepare and formally adopt guidelines and standards for the preparation of :
historical, cultural, archaeologicphlandtologicakources, and unique geologic
features prepared pursuant to Policy RCR2.9. At a minimum, the guidelines
resource survey guidelines covering personnel qualifications, research and
investigation and documentation, data collection and recordation, and resou
preservation, avoidance, minimization, and mitigation strategies. The guideli
specify broad categories of acceptable mitigation consistent with Public Res
secion 21083.2 and State CEQA Guidelines section 15126.4[b], as they ma'
for any identified adverse effects to historic and cultural resources, paleontol
resources, or unique geological feature.

Source: Merced County, 2013
Merced to Fresno Final EIR/EI&eed to Fresno Sedilafifornia Higdpeed TralfinaProjecEnvironmental Impact Report/Environmental
Impact Statement

3.9.3 Compatibility with Plans and  Laws

As indicated in Section 3.1.5.3, Compatibility with Plans and Laws, CEQA and National
Environmental Policy Act (NEPA) regulations® require a discussion of inconsistencies or conflicts
between a proposed undertaking and federal, state, regional, or local plans and laws. As such,
this Final Supplemental EIR/EIS describes the inconsistency of the Central Valley Wye
alternatives with federal, state, regional, and local plans and laws to provide planning context.

3.9.3.1 Geology, Soils, and Seismicity

There are a number of federal and state laws and implementing regulations, listed in Section
3.9.2.1, Geology, Soils, and Seismicity, under subsections Federal and State, that govern
compliance with construction and operations standards relating to geology, soils, and seismicity
for construction projects and transportation facilities. A summary of the federal and state
requirements considered in this analysis follows:

1 FRA guidelines for consideration of possible effects on energy and mineral resources

i State laws that govern construction in areas of known seismic activity

1 State laws that address construction in or near areas of energy and mineral extraction activity
i State guidelines governing construction with respect to geologic and soils hazards

The Authority, as the NEPA and CEQA lead agency proposing to construct and operate the HSR
system, is required to comply with all federal and state laws and regulations and to secure all
applicable federal and state permits prior to initiating construction on the selected alternative.
Therefore, there would be no inconsistencies between the Central Valley Wye alternatives and
these federal and state laws and regulations.

The Authority is a state agency and therefore is not required to comply with local land use and
zoning regulations; however, it has endeavored to design and construct the HSR project so that it
is compatible with land use and zoning regulations. For example, the Central Valley Wye
alternatives would incorporate an IAMF that requires the contractor to evaluate and take into
account soil vulnerabilities, as local ordinances also require. The Authority would also adopt a
monitoring program to track any potential subsidence during operations. A total of five plans and
57 policies, goals, objectives, implementation actions, implementation programs, and
implementation measures were reviewed. The Central Valley Wye alternatives are consistent with
all plans, codes, policies, and goals for geology, soils, and seismicity because construction
practices, infrastructure design, and operations will be consistent with established building
standards relevant to geotechnical issues.

3 NEPA regulations refer to the regulations issued by the Council on Environmental Quality located at 40 CFR Part 1500-
1508.
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3.9.3.2 Paleontological Resources
Federal and State Laws and Regulations

There are a number of federal and state laws and implementing regulations listed in Section
3.9.2.2, Paleontological Resources, that protect paleontological resources. A summary of these
federal and state requirements considered follows:

1 Federal regulations address paleontological resources on federally owned or controlled

lands.
T The American Antiquities Act (16 U.S.C. 8§ 4311 433) prohibits unauthorized collection,
damage, and destructionoffany ¢é object of antiquityod |l ocated

controlled by the federal government. The Antiquities Act does not recognize
paleontological resources explicitly, but a number of federal agencies interpret objects of
antiquity as including paleontological materials.

T The Omnibus Public Land Management Act (Public Law [PL] 111-11 H.R. 146) institutes
a federal statutory definition of paleontological resources, requires science-based
management of such resources, sets up guidelines for collection on federal lands
(including permit requirements for large-scale and commercial collecting), and
establishes criminal penalties for unauthorized removal and damage of resources, and
for transport, exchange, and sale of illegally obtained resources.

1 The California Public Resources Code prohibits unauthorized excavation, removal, and
damage to paleontological features on public (state, county, city, special district, public
authority, and public corporation) lands (§ 5097.5) and requires mitigation for impacts on
paleontological resourcesiias i denti fied by the ®ifdEWOHMOsSt oric

1 The California Code of Regulations prohibits disturbance, destruction, and removal of
paleontological features on state park lands (14 Cal. Code Regs. 4307(a)).

Although federal and state regulations establish protection for paleontological resources, they do not

provide specifics regarding what resources merit protection, and what level of protection is adequate.

This gap has been filled in two ways: through processes and protocols developed by the professional

communityd in particular the Society of Vertebrate Paleontology (SVP)d and through guidelines

developed by federal, state, and local lead agencies, including the Authority and FRA (Authority and

FRA 2016b). Many lead agency guidelines have beeni nf | uenc e d fAsgessméneandSV P 6 s
Mitigation of Adverse Impacts to Nonrenewable Paleontologic Resources: St andar d Gui del i ne
(Standard Guidelines) (SVP Conformable Impact Mitigation Guidelines Committee 1995) and

fConditions of Receivership for Paleontologic Salvage Collectionso(Conditions of Receivership) (SVP

Conformable Impact Mitigation Guidelines Committee 1996),and mor e recently by the
Standard Procedures for the Assessment and Mitigation of Adverse Impacts to Paleontological

Resources (SVP Impact Mitigation Guidelines Revision Committee 2010). Together, these

publications have come to be accepted as the discipline standard for paleontological resources impact

analysis and mitigation. The SVP Standard Guidelines, Conditions of Receivership, and Standard

Procedures are discussed in more detail in the Paleontological Resources Technical Report (Authority

and FRA 2016b).

The Authority, as the NEPA and CEQA lead agency proposing to construct and operate the HSR |
system, is required to comply with all federal and state laws and regulations and to secure all

applicable federal and state permits prior to initiating construction on the selected alternative. |
Therefore, there would be no inconsistencies between the Central Valley Wye alternatives and

these federal and state laws and regulations.

None of the Central Valley Wye alternatives would involve federally owned or controlled lands or
state park lands. Technically, therefore, none of the federal protections summarized in the
preceding text would apply to the Central Valley Wye alternatives. California Code of Regulations
protection for paleontological resources on state park lands (14 Cal. Code Regs. § 4307(a)) also
would not apply, because no such lands are involved. However, the IAMFs for paleontological
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resources, described in Section 3.9.4.2, Paleontological Resources, Impact Avoidance and
Minimization Features, nonetheless would require specific actions to protect scientifically important
paleontological resources and avoid the loss of scientific information, consistent with prevailing SVP
guidance (the SVP Standard Guidelines, Conditions of Receivership, and Standard Procedures)
and the overall objectives of federal laws protecting paleontological resources. Moreover, with the
IAMFs in place, any collection of paleontological resources during construction of the Central Valley
Wye alternatives would occur with the authorization and oversight of the Authority and would be
conducted by qualified paleontological staff in a manner consistent with the prevailing discipline
standard for paleontological resources recovery and curation. Consequently, the Central Valley
Wye alternatives are considered consistent with the objectives of federal and state regulations that
require science-based management of paleontological resources and prohibit unauthorized
disturbance, destruction, and removal of such resources.

The Central Valley Wye alternatives would be constructed in a right-of-way owned by a state

agencyd the Authority. As a result, the California Public Resources Code prohibition on

unauthorized excavation, removal, and damage to paleontological features on public lands

(section 5097.5) would apply. The requirement to mitigate paleontologicalimpact s fias i denti fied
by the State Hi st or section302d4 eouldiatsd apmynAs Qidcdssed i thed  (

preceding paragraph, however, any excavation or removal of paleontological resources required

for construction of the Central Valley Wye alternatives would take place with the authorization and

oversight of the Authorityd whichist he fAagency [ wi sdttjon505@38andcti ond per
would be implemented by qualified staff in a manner consistent with prevailing discipline practices

as laid out by the SVP (1996, 2010) and the California Department of Transportation (Caltrans)

(2014a). The IAMF stipulations for appropriate collection and curation of paleontological

resources encountered during construction would also satisfy the mitigation requirement per

Public Resources Code section 30244, since paleontological salvage would be conducted

consistent with prevailing discipline practices (e.g., SVP 1996 and 2010, Caltrans 2014a). Thus,

the Central Valley Wye alternatives would be consistent with California Public Resources Code

sections 5097.5 and 30244.

Local Plans and Policies

The Authority is a state agency and therefore is not required to comply with local land use and
zoning regulations; however, it has endeavored to design and construct the HSR project so that it
is compatible with land use and zoning regulations, including goals and policies protecting
paleontological resources. Local plans, including six policies and three implementation programs
relevant to paleontological resources, were reviewed. The Central Valley Wye alternatives are
considered consistent with the objectives of all of the local plans, policies, and implementation
programs reviewed because all of the alternatives would adhere to the prevailing discipline
standard for paleontological resources protection. As a foundation for appropriate treatment of
paleontological resources, the Authority has adopted statewide methods for the analysis and
mitigation of paleontological resources impacts (Authority 2016b). These methodology guidelines
were developed for consistency with SVP guidance (Standard Guidelines, Conditions of
Receivership, and Standard Procedures) as well as the methods currently used by Caltrans
(2014a), and as such they reflect the current prevailing discipline standard for paleontological
resources protection.

The Authorityds st esesodrees rdethpdaldbge quiddined (Authority 2014)
guided the development and content of the paleontological resources IAMFs incorporated into the
Central Valley Wye alternatives. For instance, ground disturbance in paleontologically sensitive
units would be subject to monitoring by qualified paleontological staff members who have the
authority to divert work such that resources can be protected and recovered in the event of a find.
Finds would be transferred to an appropriate and qualified repository institution (museum or
university) where they will remain available for scientific study (GEO-IAMF#9). With these
requirements and the other IAMFs for paleontological resources in place, the overall goals of
avoiding needless destruction of paleontological resources, and protecting the scientific
information and heritage value they transmit, will be met. As a result, although the Authority is not
subject to local jurisdiction plan and policy requirements, the Central Valley Wye alternatives are
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nonetheless considered consistent with the objectives of local plans, goals, policies, and
implementation programs that protect paleontological resources.

3.94

Methods for Evaluating Impacts

The evaluation of impacts on geology, soils, seismicity, and paleontological resources is a
requirement of NEPA and CEQA. The following sections summarize the RSAs and the methods
used to analyze impacts on geology, soils, and seismicity, and paleontological resources.

3.94.1

Geology, Soils, and Seismicity

Definition of Resource Study Areas

The RSAs for impacts on geology, soils, and seismicity comprise the project footprint for each of
the Central Valley Wye alternatives and adjoining areas specific to each resource (geologic
resources; resource hazards; and seismicity, faulting, and dam failure) where impacts could
occur. As defined in Section 3.1, Introduction, RSAs are the geographic boundaries in which the
environmental investigations specific to each resource topic were conducted. RSA boundaries
vary for (1) geology, soils, and seismicity; (2) resource hazards; and (3) seismicity, faulting, and
dam failure inundation. Table 3.9-3 describes these three RSAs, and includes a general definition
and boundary definition for each RSA.*

Table 3.9-3 Definition of Resource Study Areas for Geology, Soils, and Seismicity

Resource

General Definition

Boundary Definition

Geology, Soils, and Seismicity RSA

Construction and Operat

Geologicanditions other than those
covered under ttesource hazarasd
seismicity, faulting, and dam failure
inundatioRSAs.

The RSA for geology, soils, an
seismicity is defined as 150 fee
either side of the project foatpr
of the CeralValley Wye

alternativeand the temporary ai
permanent footprints associate
with EINU components.

Resource Hazard®SA

Construction and Operat

Resource hazardsgch as soil failures (e
adequacy of lehdaring soils), settleme
corrosivity, shrislell, erosion, earthqug
induced liquefaction risks, subsidence
subsurface gas hazards, mineral resoy
extraction and oil and gas.wells

The resourcezardRSA is
0.5mile on either side of the pri
footpristof the Central Valley W
alternativesnd the temporary ai
permanent footpriassociated
with EINU components

Seismicity, Faulting, and

Dam Failure Inundation RSA

Construction and Operat

Earthquake faults and dams.

The seismicity, faulting, and de
failure inundation RSA
encompasses the San Joaquin
Valley witha65mileradis of the
Central Valley Waj&ernatives

SourceAuthority200
RSA = resource study area

4 The RSA for EINU components is limited to the project footprints given the minor and limited extent of potential impacts.
Impacts for geology, soils, seismicity, and resources hazards for EINU components are limited because construction
activities are generally associated with existing facilities and would include minor and localized ground disturbance;
consequently, activities do not have the potential to disturb areas outside of the project footprints of construction and

permanent structures.
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Impact Avoidance and Minimization Features

As noted in Section 2.2.3.7, Impact Avoidance and Minimization Features, the Central Valley Wye
alternatives would incorporate standardized IAMFs to avoid and minimize impacts. The Authority
would implement IAMFs during design and construction, and, as such, the analysis of impacts of
the Central Valley Wye alternatives in this section factors in all applicable IAMFs. Appendix 2-B,
California High-Speed Rail: Impact Avoidance and Minimization Features, provides a detailed
description of IAMFs that are included as part of the Central Valley Wye alternatives design.
IAMFs applicable to geology, soils, and seismicity include:

GEO-IAMF#1, Geologic Hazards

GEO-IAMF#2, Slope Monitoring

GEO-IAMF#3, Evaluate and Design for Large Seismic Ground Shaking

GEO-IAMF#4, Suspension of Operations During an Earthquake

GEO-IAMF#5, Subsidence Monitoring

GEO-IAMF#6, Geology and Soils

BIO-IAMF#14, Dewatering and Water Diversion

HYD-IAMF#3, Prepare and Implement a Construction Stormwater Pollution Prevention Plan
SS-IAMF#2, Safety and Security Management Plan

SS-IAMF#4, Oil and Gas Wells

Methods for NEPA and CEQA Impact Analysis

This section describes the sources and methods the Authority used to analyze potential impacts
from implementing the Central Valley Wye alternatives on geology, soils, and seismicity. These
methods apply to both NEPA and CEQA unless otherwise indicated. Refer to Section 3.1.3.4,
Methods for Evaluating Impacts, for a description of the general framework for evaluating impacts
under NEPA and CEQA. As described in Section 3.8.1, Introduction, and in the following
discussions, the Authority applied the same methods and many of the same data sources from
the Merced to Fresno Final EIR/EIS to this Final Supplemental EIR/EIS. Refer to the Geology,
Soils, and Seismicity Technical Report (Authority and FRA 2016a) for more information regarding
the methods and data sources used in this analysis. Laws, regulations, and orders (see Section
3.9.2) that regulate geology, soils, and seismicity were also considered in the evaluation of
impacts on geology, soils, and seismicity; resource hazards; faulting; and dam failure inundation.

=4 =4 =88 -4_-9_9_4_9_-9

The analysis focuses on the direct impacts of the Central Valley Wye alternatives related to
geology, soils, and seismicity. Impacts that may occur in relation to other resource areas that may
be inferred as indirect geology, soils, and seismicity impacts in other documents (e.g., surface
water quality related to erosion) are discussed in the relevant resource sections of this Final
Supplemental EIR/EIS.

Geologic and Geotechnical Site Conditions

The Merced to Fresno Section: Central Valley Wye Geotechnical Summary Report (Authority and
FRA 2015) and the Geology, Soils, and Seismicity Technical Report summarize the geologic
setting for the Central Valley Wye alternatives and describe site conditions. They also provide
preliminary evaluations and recommendations for addressing geologic hazards, natural chemical
hazards and corrosion potential, and foundation support methods. The geotechnical information
presented in the reports and used in this Final Supplemental EIR/EIS analysis included
representative boring logs along the four Central Valley Wye alternatives, as well as preliminary
engineering interpretations. Much of the information on borings was obtained at stream and river
crossings. The Merced to Fresno Section: Central Valley Wye Geotechnical Summary Report
also summarized the results of geotechnical explorations conducted by Caltrans and others along
the alternatives or in the vicinity. Existing geological and geotechnical information was sufficient
to analyze the potential impacts of the Central Valley Wye alternatives. For example, existing
data sources provide suitable information to identify the locations where the Central Valley Wye
alternatives would cross corrosive soils, and therefore, where appropriate, design standards and
methods, such as those identified in the Caltrans Design Standards, American Society for Testing
and Materials, and California Building Code would need to be applied to overcome soil risks
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caused by corrosivity. Further site-specific geotechnical investigations for the Central Valley Wye
alternatives would be conducted for the preliminary and final engineering design. This information
would be used for detailed design of specific structures and foundations.

Geology, Soils, and Seismicity Analysis

Soils

Analysts overlaid geographic information system (GIS) layers for the Central Valley Wye
alternatives on the GIS layers for Natural Resources Conservation Service (NRCS) soil surveys
(NRCS 2006, 2007, 2008, 2010, 2016) to identify the potential impacts on expansive, erodible, or
corrosive soils. NRCS soil survey data was also used to determine potential impacts from the
Central Valley Wye alternatives on soils associated with alluvial, floodplain, and basin areas.

Geologic Hazards

Analysts evaluated construction and operations activities on nonseismic geologic hazards such
as landslides, slumps, and land subsidence by reviewing available U.S. Geological Survey
(USGS) and CGS landslide inventories and data available from the Bureau of Reclamation and
the California Department of Water Resources (Sneed et al. 2013; Faunt 2009; Galloway and
Riley 1999; Ireland et al. 1984, Ireland 1986; Lofgren 1969). Analysts compared these inventories
with the GIS layers for the Central Valley Wye alternatives to evaluate the potential for landslides,
slumps, and subsidence resulting from construction and operations activities.

Primary Seismic Hazards

Analysts evaluated primary seismic hazards by overlaying GIS layers for the Central Valley Wye
alternatives on the GIS layers for active faults (USGS 2015). Only active and potentially active
faults within 65 miles of the Central Valley Wye alternatives were considered. Direct primary
seismic impacts evaluated included surface fault ruptures, permanent offsets at the ground
surface, and ground shaking.

Secondary Seismic Hazards

Analysts evaluated secondary seismic hazards from strong ground shaking, including
liquefaction, seismically induced slides or slumps, and flooding resulting from seismically induced
dam failure. The same methods were used as described for primary seismic hazards (USGS
2015), but analysts also utilized NRCS soil survey data (NRCS 2006, 2007, 2008, 2010, 2016),
and USGS groundwater data to identify areas of liquefiable soils, alluvial deposits, and areas of
shallow depth to groundwater underlying the seismicity, faulting, and dam failure inundation RSA
(DWR 2000). Areas with potential for seismically induced dam failures that could result in flooding
were evaluated by reviewing dam inundation maps and risk assessments prepared by Merced,
Madera, Stanislaus, and Fresno Counties and the Cities of Chowchilla and Merced, and peer-
reviewed reports (City of Merced 2015; Esmaili et al. 2012; Madera County 2011; City of
Chowchilla 2010; USBR 2014; Merced County 2000; Stanislaus County 2016).

Areas of Difficult Excavation

Analysts performed a qualitative analysis for impacts related to areas of difficult excavation. A
combination of soil conditions and shallow groundwater locations could result in difficult
excavation conditions. Areas of difficult excavation may vary from mapping because of past land
use. Site-specific subsurface geotechnical investigations and geotechnical design evaluations
would be conducted during the design of the Central Valley Wye alternatives to determine
specific locations where difficult excavations may occur and to plan for this during construction.

Resource Hazards

Analysts evaluated potential impacts on mineral and energy resources by reviewing local
planning documents and by comparing the GIS layers for the Central Valley Wye alternatives with
the online mapping system of the DOGGR (DOC 2015). Active mining operations and oil and
natural gas wells within the resource hazards RSA were quantified for each of the Central Valley
Wye alternatives.
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Determining Significance under CEQA

CEQA requires that an EIR identify the significant environmental impacts of a project (CEQA
Guidelines § 15126). One of the primary differences between NEPA and CEQA is that CEQA
requires a significance determination for each impact using a threshold-based analysis (see
Section 3.1.3.4). By contrast, under NEPA, significance is used to determine whether an EIS will
be required; NEPA requires that an EIS is prepared when the proposed federal action (project) as
a whole has the potential to fAsignifitantly affect the
Accordingly, Section 3.9.9, CEQA Significance Conclusions, summarizes the significance of the
environmental impacts on geology, soils, and seismicity for each Central Valley Wye alternative.
The Authority uses the following thresholds to determine if a significant impact on geology, sails,
and seismicity would occur as a result of the Central Valley Wye alternatives. A significant impact
is one that would:

1 Expose people or structures to potential substantial adverse effects, including the risk of loss,
injury, or death involving the following:

T Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on
other substantial evidence of a known fault

T Strong seismic ground shaking

T Seismically related ground failure, including but not limited to, liquefaction
I Seiche or tsunami hazard

I Dam failure inundation hazard

T Landslides, including seismically induced landslides

Result in substantial soil erosion or the loss of topsoil

Be located on a geologic unit or soil that is unstable, or that would become unstable as a
result of the project, with the potential to result in an on- or off-site landslide, lateral
spreading, subsidence, liquefaction, or collapse

1 Be constructed on expansive soil, as defined in Table 18-1-B of the current Uniform Building
Code or current California Building Standards Code section 1803.5.3, Expansive Soil,
creating substantial risks to life or property

Be constructed on corrosive soils, creating substantial risks to life or property

Result in the loss of availability of a known mineral, petroleum, or natural gas resource of
local, regional, or statewide value

1 Resultin the loss of availability of a locally important mineral resource recovery site
1 Bein an area of subsurface gas hazard, creating substantial risks to life or property
3.9.4.2 Paleontological Resources

Definition of Resource Study Areas

The RSA for paleontological resources is based on the project footprint for each of the Central
Valley Wye alternatives plus a surrounding 150-foot-wide buffer. As defined in Section 3.1, RSAs
are the geographic boundaries within which the environmental investigations specific to each
resource topic were conducted. Because fossil resources could be buried below ground surface,
the RSA for paleontological resources extends into the subsurface beneath the Central Valley
Wye alternatives, and thus represents a three-dimensional volume.

Table 3.9-4 provides a general definition and boundary definition for the Central Valley Wye
alternatives paleontological resources RSA. Work for EINU components would be associated with
existing facilities, with only minor and very localized ground disturbance required. Because EINU-
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related activities are not expected to create disturbance outside the immediate construction work
area and/or existing permanent structures, the boundary used to develop the RSA for EINU is
limited to the project footprints.

Table 3.9-4 Definition of Resource Study Area for Paleontological Resources

Resource

| General Definition

Paleontological ResourcBSA

| Boundary Definition

Construction an
Operations

Impacts on paleontologesadurces occur as a dir;
outcome @entral Valley Wye alternatilated
ground disturbance, such as excavation, gradir
foundation drilling. Because fossil remains may
buried below the surface, they represent a thre
dimensional resourngact analysis is therefore
concerned with the thdieeensional extent of grou
disturbanc@hepaleontological sensit{pibyential t(
produce significant fossil finds) of geologic unit:
affected by ground disturbance is evaluated ba
their padtrack record of producing such finds,
regardless of where those finds were located (¢
1995, 2030

Accordingly, for paleontolagisalirces, the RSA
encompassall of the geologic unitscadteby
ground disturbance throughout the entirety of ti
(threedimensional) extent

Affected geologic utliteughout
their geographic extent; include
unitsexposed at the surface witt
theprojectootpristof the Central
Valley Wye alternatiaed a
surrounding &@btwide buffe
and units within the temporary ¢
permanent footpriassociated
with EINU comporgeas well as
those preseint thesubsurface
below this area, to the depth
potentially eoantered by
construction or operations

SourceAuthorify2018

RSA = resource study area

Impact Avoidance and Minimization Features

As noted in Section 2.2.3.7 and discussed in Section 3.9.4.1, Geology, Soils, and Seismicity, the
Central Valley Wye alternatives would incorporate standardized IAMFs to avoid and minimize
impacts. The Authority would incorporate IAMFs during design and construction and as such, the
analysis of effects of the Central Valley Wye alternatives in this section factors in all applicable
IAMFs. Appendix 2-B provides a detailed description of IAMFs that are included as part of the
Central Valley Wye alternatives design. The following IAMFs are applicable to paleontological
resources.

1 GEO-IAMF#7, Engage a Qualified Paleontological Resources Specialist
1 GEO-IAMF#8, Perform Final Design Review and Triggers Evaluation

1 GEO-IAMF#9, Prepare and Implement Paleontological Resources Monitoring and Mitigation
Plan (PRMMP)

1 GEO-IAMF#10, Provide Worker Environmental Awareness Program (WEAP) Training for
Paleontological Resources

1 GEO-IAMF#11, Halt Construction, Evaluate, and Treat if Paleontological Resources Are
Found

Like the geology, seismicity, and soils IAMFs, the paleontological resources IAMFs differ from
mitigation measures in that they are part of the Central Valley Wye alternatives and would be
implemented by the Authority as a binding commitment as part of approval of the selected Central
Valley Wye alternative.

Because of their length and complexity, the Central Valley Wye alternatives are expected to be
designed and constructed in segments, with separate construction documents (plans and
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specifications) developed for each segment. Each segment is referred to as a construction
package (CP). The paleontological resources IAMFs have been developed with the need for
multiple CPs in mind, with impact avoidance actions linked to stages in the design and
construction process for individual CPs. For instance, for each CP, the qualified paleontological
resources specialist (GEO-IAMF#7) must be engaged prior to the 90 percent design milestone,
such that the design review and triggers evaluation (GEO-IAMF#8) and development of the
PRMMP for that CP (GEO-IAMF#9) can occur promptly after the 90 percent design milestone.
The IAMFs were also developed to permit some flexibilityd in particular, for greater efficiency,
PRMMPs may be combined such that they cover more than one CP, as long as the level of detail
and specificity is maintained for each CP covered.

Methods for NEPA and CEQA Impact Analysis

This section describes the sources and methods the Authority used to analyze potential impacts
from implementing the Central Valley Wye alternatives on paleontological resources. These
methods apply to both NEPA and CEQA unless otherwise indicated. Refer to Section 3.1.5.4,
Methods for Evaluating Impacts, for a description of the general framework for evaluating impacts
under NEPA and CEQA. As described in Section 3.9.1, Introduction, and in the following
discussions, the Authority used an updated methodology, adopted subsequent to the preparation
of the Merced to Fresno Final EIR/EIS, to analyze impacts on paleontological resources in this
Final Supplemental EIR/EIS. The Paleontological Resources Technical Report (Authority and
FRA 2016b) prepared for this Final Supplemental EIR/EIS describes in detail the methods used
to evaluate the Central Valley Wye alternativesd p o t fer impaicta dn paleontological
resources.

The primary concern related to impacts on paleontological resources is the potential for loss of
scientific information, and particularly new information. This means it is important to distinguish
resources that are scientifically importantd that is, significantd from those with less potential to
provide information. Significant paleontological resources are those that provide taxonomic,
taphonomic, phylogenetic, stratigraphic, ecological, or climatic information. Significant fossils may
include body fossils (the remains of the organism itself) as well as traces, tracks, and trackways
(which record the presence and movement of past organisms in their environment). In California,
vertebrate fossils of all types and sizes are considered significant because of their comparative
rarity and their informational potential. Invertebrate fossils, plant fossils, and microfossils may also
be scientifically important and therefore significant. This definition reflects the prevailing discipline
standard for paleontological resources, as described in guidance from the SVP Conformable
Impact Mitigation Guidelines Committee (SVP 1995) and SVP Impact Mitigation Guidelines
Revision Committee (SVP 2010), and is consistent with the approach used by Caltrans (2014a).

The s tCBQA&GIdelines (Appendix G) reference impacts on unique paleontological
resources. No specific definition of unique paleontological resources is provided in the CEQA
statute or Guidelines. However, all paleontological resources that would meet reasonable working
definitions for unique also satisfy the criteria to qualify as significant resources because of their
potential to provide scientific information.

The paleontological resources impact analysis involved the following steps:
1 Inventory potentially affected resources.

T Identify the geologic units within the RSA, based on existing geological mapping. (See
Section 3.9.4.2 for the current definition of the paleontological resources RSA.)

i Evaluate the potential of the identified geologic units to contain significant fossils (their
paleontological potential or paleontological sensitivity, defined in full under
Paleontological Resource Inventory), based on review of geological and paleontological
literature and museum and university collections.

1 Identify and assess the nature and extent of impacts on paleontologically sensitive unitsd
those with the potential to produce significant paleontological findsd as a result of
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constructing and operating the Central Valley Wye alternatives, taking into consideration all
ground-disturbing activities.

1 Evaluate impact significance.

The following sections present additional information on each step in the process.
Paleontological Resource Inventory

The resource inventory and evaluation process involved the following activities:

1 Compile geologic mapping of the vicinity of the Central Valley Wye alternatives in ArcGIS

1 Identify geologic units within the RSA by overlaying the RSA boundary and anticipated
maximum depth of disturbance on the compiled geologic map

1 Compile information on lithology and fossil content of affected units
1 Evaluate paleontological sensitivity based on fossil content

To maximize detail, resource evaluation focused on available 1:24,000-scale mapping; larger
scale maps provided additional context. The Paleontological Resources Technical Report
(Authority and FRA 2016b) provides a detailed geologic map set for the Central Valley Wye
alternatives and complete reference information for the maps used.

Numerous sources provided information on the fossil content of the affected units, including the
published geologic and paleontological literature, university and museum databasesd including
those of the University of California Museum of Paleontology (UCMP) in Berkeley, Sierra College
Natural History Museum, and Natural History Museum of Los Angeles Countyd and relevant
theses and dissertations, as discussed in more detail in the Paleontological Resources Technical
Report (Authority and FRA 2016b) and referenced in Section 3.9.5.2, Paleontological Resources.

A g e ol o gpaleontelogicat pétential or paleontological sensitivity is defined as the likelihood
that it will yield significant fossil finds, based on the record of past documented finds in that unit.
Geologic units that have produced significant fossil materials in the past are considered to have
the potential to produce additional significant finds and are evaluated as having high
paleontological potential/high paleontological sensitivity. Geologic units that do not have a record
of producing significant fossil materials are considered less likely to produce such materials in the
future and are evaluated as having low paleontological potential/low paleontological sensitivity.
Geologic units that form in settings that do not support life (such as plutonic/intrusive igneous
rocks), and those that are unlikely to retain recognizable fossil materials, such as most lava flows
and moderate- to high-grade metamorphic rocks, are generally evaluated as having no
paleontological potential/sensitivity.

Paleontological sensitivity was evaluated based on the documented fossil content of the affected
units. Field surveys were not conducted for this evaluation, because the sensitivity of the units
involved is well documented in the literature and museum collections.®

Table 3.9-5 presents the paleontological potential/paleontological sensitivity categories used in
this analysis.

SNote that because of the fsensitive anywhere, sensitive everywtl
unit with a track record of producing significant paleontological finds is considered paleontologically sensitive throughout

its geographic extent), reconnaissance-level field surveys are insufficient to "clear" paleontologically sensitive units. That

is, even if no fossils are found during a field survey, the unit must still be considered sensitive, and the potential for future

finds must be addressed, in this case t htAMEsdonpaledmtelogicahc or por at i on
resources.
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Table 3.9-5 Paleontological Potential/Sensitivity Categories Used in This Analysis

Paleontological Sensitivity‘ Description

Rating
High potential (high Includes rock units that, based on previous studies, are known or like
sensitivity) significantertebrate, invertebrate, or plant fossils, including but not lim

sedimentary formations that contain significant nonrenewable paleont
resources anywhere within their geographical extent, and sedimentar
temporally or lithologically suitable for the preservation of fossils. May
some volcanic and-rade metamorphic rock units. Fossiliferous depos
very limited geographic extent or an uncommon origin (e.g., tar pits a
given spedali consideration.

High sensitivitgflects the potential to contain (1) abundant vertebrate f
(2) a few significant vertebrate, invertebrate, or plant fossils that may
and significant taxonomic, phylogenetic, ecologic, ankisiatayripalso
encompasses areas that may contain datable organic remains older t
including packrat or wooliedtbmap.) middens and areas that may cor
unigue new vertebrate deposits, traces, and trackways.

Low potential (low sensiji | Includes sedimentary rock units that (1) are potentially fossiliferous bt
yielded significant fossils in the past; (2) have not yielded fossils but t
potential to do so; or (3) contain common or widespread invertaldrase
taxonomy, phylogeny, and ecology are well understood. Sedimentary
expected to contain vertebrate fossils are not placed in this category |
vertebrate fossils are typically rare and occur in more localized depos

No potential (not siéue) Includes rock units considered to have no potential to contain significi
paleontologiaalsources, such as rocks of intrusive igneous origin, mos
rocks, and moderatehighlgrade metamorphic rocks.

Source: Aoibrity2014

Paleontological Resources Impact Analysis

The primary mechanism for impacts on paleontological resources is ground disturbance, which
can result in damage or destruction of fossil resources contained within substrate materials.®

Analysis therefore evaluated the risk to paleontological resources based on the anticipated three-
dimensional extent of ground disturbance and the paleontological sensitivity of the geologic units
involved. Analysis considered all ground-disturbing activities including site preparation,
excavation, grading, tunneling/trenchless construction, and foundation drilling.

Analysis also took into consideration the general proportionality between the extent of ground
disturbance and the extent of the potential loss of information. Because detailed information on
depth of disturbance associated with the Central Valley Wye alternatives is not available at this
preliminary planning stage, volumes of disturbance for the various alternatives could not be
calculated. As a proxy, the extent of surface ground disturbance in areas situated on
paleontologically sensitive units was projected for each of the Central Valley Wye alternatives and
was used as a generalized basis of comparison among the alternatives. The extent of
disturbance within paleontologically sensitive geologic units was not used as a criterion in
assessing the significance of potential impacts (discussed further in the next section). This is
because even a very small extent of ground disturbance can result in the loss of important
informationd potentially constituting a significant impact under CEQA and an impact under

8 This is a direct impact mechanism; a project only has the potential to result in indirect impacts on paleontological
resources when it leads to additional projects that may in turn have direct impacts. For instance, over the longer term, the
Central Valley Wye alternatives may contribute to a long-term alteration of development patterns in the San Joaquin
Valley and could thus enable or foster future projects that would entail ground disturbance with the potential to result in
the destruction of significant paleontological resources. This is addressed separately in Section 3.19, Cumulative Impacts.
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NEPAGJ if scientifically important fossils are involved. This approach is both conservative and
consistent with the prevailing discipline practice, as reflected in the SVP Standard Procedures
(SVP Impact Mitigation Guidelines Revision Committee 2010).

Determining Significance under CEQA

CEQA requires that an EIR identify the significant environmental impacts of a project (CEQA

Guidelines § 15126). One of the primary differences between NEPA and CEQA is that CEQA

requires a significance determination for each impact using a threshold-based analysis (see

3.1.3.4 for further information). By contrast, under NEPA, significance is used to determine

whether an EIS will be required; NEPA requires that an EIS be prepared when the proposed

feder al action (project) as a whole has the potenti
environment. o Accordingly, Section 3.9.9, CEQA Sigr
significance of the environmental impacts on paleontological resources for each Central Valley

Wye alternative. The Authority uses the following thresholds to determine if a significant impact

on paleontological resources would occur as a result of the Central Valley Wye alternatives. A

significant impact is one that would:

9 Directly or indirectly destroy a unique paleontological resource or site.
3.95 Affected Environment

This section describes the affected environment for geology, soils, seismicity, and paleontological
resources underlying the Central Valley Wye alternatives and in the surrounding San Joaquin
Valley, including physiography and regional geologic setting, geologic units, site soils, geologic
hazards, primary seismic hazards, secondary seismic hazards, areas of difficult excavation,
mineral and energy resources, Holocene alluvial materials, and geologic formations and their
fossil content. This section also discusses changes to geology, soils, seismicity, and
paleontological resources in the San Joaquin Valley since publication of the Merced to Fresno
Final EIR/EIS. This information provides the context for the environmental analysis and
evaluation of impacts.

3.95.1 Geology, Soils, and Seismicity
Physiography and Regional Geologic Setting

The Central Valley Wye alternatives are located in the Central Valley of California, which is in the
Great Valley Geomorphic and Physiographic Province (CGS 2002). The Central Valley is a large,
nearly flat valley bound by the Klamath and Trinity mountains to the north, the southern Cascade
Range and Sierra Nevada to the east, the San Emigdio and Tehachapi Mountains to the south,
and the Coast Ranges and San Francisco Bay to the west. The Central Valley consists of the
Sacramento Valley in the north and the San Joaquin Valley in the south.

The Central Valley Wye alternatives are located in the northern part of the San Joaquin Valley.
The topography in this part of the Central Valley is generally flat. In the region, there are
approximately 260 feet of relief within an area approximately 28.5 miles in an east-west direction
and 75 miles in a north-south direction. The west end of the geology, soils, and seismicity RSA
(between Carlucci Road and Turner Island Road) is at an elevation of 104 feet (WGS84 Datum).
The northern extent (at the intersection of Le Grand Road and SR 99) is at an elevation of 193
feet, and the southern extent (at the intersection of Avenue 18 1/2 and El Vado Drive) is at 280
feet. A general downward gradient occurs in the direction of the Central Valley axis, determined
principally by the gentle slope of the vast alluvial fans extending from the Sierra Nevada in the
east, and the Diablo Range in the west, to the center of the San Joaquin Valley (Authority and
FRA 2015; Google Earth Pro 2016).

Geologic Units

Geologic formations near the Central Valley Wye alternatives include the Turlock Lake, Modesto, Dos
Palos Alluvium, Riverbank, Laguna, and Mehrten formations. Bedrock is about 6 miles below ground
surface (bgs). These formations can be categorized lithologically into post-Laguna alluvial
deposits representing a series of alluvial fills deposited on the valley floor, and older, pre-Laguna
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Tertiary units comprising predominantly nonmarine clastic deposits lain atop metamorphic and
granitic basement rocks. The Modesto, Riverbank, and Turlock Lake formations are similar in four
respects:

1 The parent material of the sand and silt fraction

1 Atendency toward coarser material at the top of each geologic layer
1 Deposition as sequential overlapping alluvial terrace and fan systems
1 The origin of much of the sediment

The Mehrten Formation is one in a sequence of well-defined, pre-Laguna, Tertiary stratigraphic
units. These units are older, cemented sedimentary units, each with well-defined source material
and composition. The Mehrten Formation is andesitic, with a higher proportion of calcium
plagioclase, amphibole, and pyroxene than the overlying Laguna Formation (Marchand and
Allwardt 1981).

The Laguna Formation is unique in that it is lithologically related to both the Mehrten Formation,
and the younger post-Laguna alluvial deposits, and forms a sequential stratigraphic link between
them. It is composed of arkosic minerals (quartz, sodium and potassium feldspar, biotite, and
minor amounts of mafic minerals), like the younger alluvial deposits above it. However, the base
of the Laguna Formation contains reworked andesitic material from the Mehrten Formation,
overlying it in an unconformable contact (Marchand and Allwardt 1981).

Surficial geology underlying the Central Valley Wye alternatives consists primarily of alluvial
deposits of clay, silt, sand, and gravel with varying grain sizes and content. The soil type and
consistency of these deposits vary by location. Figure 3.9-1 depicts surficial geology near the
Central Valley Wye alternatives, and Table 3.9-6 provides a description of the mapped surficial
geology for each geologic formation and geologic unit type.”

Table 3.9-6 Summary of Mapped Surficial Geologic Units near the Central Valley Wye
Alternatives

Geologic Geologic

Formation Unit Type Description

Dos Paloalluvium| Holocene to Late Alluvial deposits of gravel, sand, silt, and clay coverir
Pleistocene floodbasin of the lower San Joaquin River

Modesto Formatig Late Pleistocene Alluvi{ Fan, axial bes and wediowing rivehannel deposits
Fan Deposits

Riverbank Middle Pleistocene Sediments derived from weathering and erosion of tr

Formation Nevada Granite

Turlock Lake Early Pleistocene Alluv| Alluvial deposits in Chowchilla area vary from 164 to

Formation Deposits thickening toward the west

Mehrten Formatio| Upper Miocene to Stratigraphic sequence formed of andesitic detritus fr
Pliocene erosion of lava flows originally formed in the Sierra N

Laguna Formatior| Pliocene to Pleistoceng Alluvial deposit of famlesitic detrital gravel, sand, silt,
clay sediments formed from erosion of the Sierra Ne»

Source: Authority and FRA: pafie 2; Pipetet al. 1939 Jennings and Strath@b8
1The Laguna Formatospecific to the SiéeL'2 Grand Junction/Sandy Rosk, WarnerviMgilson 230 kV Transmission Line.

7 The RSA for EINU components is limited to the temporary and permanent project footprints given the minor and limited
extent of potential impacts. Impacts for geology, soils, seismicity, resources hazards, and paleontological resources for
EINU components are limited because construction activities are generally associated with existing facilities and would
include minor and localized ground disturbance; consequently, activities do not have the potential to disturb areas outside
of the footprints of construction and permanent structures. Because the context for the EINU components can adequately
be described in text, several graphics in this section only depict the Central Valley Wye alternatives.
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As noted in Section 3.9.4, Methods for Evaluating Impacts, most of the available geologic and
stratigraphic information is from geotechnical investigations conducted by Caltrans at river and
stream crossings where bridges have already been constructed. Geotechnical investigations for
these locations indicate that soils generally consist of layers of clay, silt, and sand of varying
grain-size distributions, consistencies, and thicknesses. Most soils within the resource hazards
RSA are competent stiff silts and clays or dense sands. Competent soils are soils that resist
settlement and would not continue to compress when bearing the weight of typical components of
the Central Valley Wye alternatives. However, some fine-grained soils range from soft to medium-
stiff in consistency and some cohesionless soils occur, ranging from loose to medium-dense.
Generally, these less-competent materials are encountered in the upper 10 to 20 feet. Between
20 and 30 feet, soils are typically more competent, stiff-to-hard silts and clay, and dense sands.
Dense sands and hard silts generally occur at depths of 307 60 feet bgs. Gravels occur in some
soil layers.

Depth to groundwater ranges from 40 to 260 feet bgs and varies considerably (by about 20 feet
or more) each season, depending on rainfall conditions. In general, groundwater is typically
shallower to the north and deepest between Chowchilla and Madera Acres and near the
Merced/Stanislaus County line. Table 3.9-7 provides a summary of groundwater depths at
different locations near the Central Valley Wye alternatives (see Section 5.3, Groundwater, in the
Hydrology and Water Resources Technical Report (Authority and FRA 2016d) for more detail on
the groundwater basins).

Table 3.9-7 Depth to Groundwater near the Central Valley Wye Alternatives

Groundwater i$basin ‘ City | Approximate Depth to Groundwaieet(bgs)
Chowchilla Chowchilla 183190

DeltaMendota Mendota 50

Merced Merced 4080

Madera Madera 150260

Modesto Waterford/Oakdale 90

Turlock StanislausMerced County Lin 200+

Westside Los BanosDos Palos 90120

Source: DWR, 20$2RECWA 2012
bgs = below ground surface

Soils

NRCS soil surveys describe soil associations within the resource hazards RSA (NRCS 2010).
This soils information is based on conditions within the upper 4i 5 feet of the ground surface.
Figure 3.9-2 shows the soil associations in the resource hazards RSA. Table 3.9-8 provides a
summary of the physiographic features, soil associations, counties of occurrence, and soil
hazards. The soil hazards® present in the resource hazards RSA are (NRCS 2016):

1 Expansive soilsd Clay soils that are susceptible to expansion and contraction swell with an
increase in water content and shrink with a decrease. Expansive soils provide an unstable
subgrade support for foundations or other structures, and exert uplift or lateral pressures on
foundations or walls in contact with them. Soils defined as expansive by NRCS correspond
closely to expansive soils as defined under current California Building Standards Code

8 Hydrocompaction hazard is present in the extreme western edge of the San Joaquin Valley but not along the Central
Valley Wye alternatives. Soils that are vulnerable to hydrocompaction are deposited as loose, porous, dry particles that
are cemented along particle edges by water-soluble minerals. The soils hold their structure and can carry weight but lose
the ability to carry weight when wet. The nearest area of soils susceptible to hydrocompaction is mapped 18 miles to the
south of the Central Valley Wye alternatives (Authority and FRA 2016a).
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Section 1803.5.3 Expansive Soil. NRCS recognizes a gradation of expansiveness from low to
high, whereas California Building Standards Code recognizes only two categoriesd
expansive or not expansive.

Erodible soilsd Soils that are susceptible to wind erosion, water erosion, or both.

1 Corrosive soilsd Soils that have electrochemical or chemical properties that corrode or
weaken concrete or uncoated steel. Factors for corrosivity to concrete are sulfate and sodium
content, texture, moisture content, and soil acidity. Factors for corrosivity to uncoated steel are
moisture content, particle-size distribution, soil acidity, and electrical conductivity of the soil.

More detailed information on-site soils can be found in the Geology, Soils, and Seismicity
Technical Report (Authority and FRA 2016a).

The soils within the resource hazards RSA generally occur within one of the four landform groups
(Authority and FRA 2016a):

1 Recent Alluvial Fans and Floodplainsd These soils are found in Merced and Madera
Counties. Alluvial fans are fan-shaped deposits of water-transported material (alluvium). They
typically form at the base of topographic features where there is a marked break in slope.

9 Older, Low Alluvial Terracesd These soils are found in Merced and Madera Counties. They
are often found in rolling topography, and can include a strongly cemented or indurated
hardpan in the subsaoil.

1 Basin Areas (including saline-alkali basins)d These soils are found primarily in Merced
County. The topography of these areas is nearly level or gently undulating. They have more
clay content than fans and terraces, and nearly all have accumulations of salt and alkali
because of poor drainage.

1 High Terracesd These soils are found primarily in Merced County. They tend to occur in
undulating landscape and have textures ranging from fine sand to gravel. Some of the high
terrace soils are underlain by an iron silica hardpan or claypan. Despite the coarser texture,
these soils have a moderate to high potential for shrink-well,® are highly corrosive to uncoated
steel, and are moderately corrosive to concrete.'° The potential for water erosion is
moderate,!* and the potential for wind erosion is from low to high,'? depending on surface
textures.

9 Soils are recognized as having moderate shrink-swell vulnerability if they have a value of 3 to 6 percent linear
extensibility percent and a high shrink-swell vulnerability with a value of 6 to 9 linear extensibility percent (Natural
Resources Conservation Service n.d.a).

10 The rate of corrosion of uncoated steel is related to such factors as soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of concrete is based mainly on the sulfate and sodium content,
texture, moisture content, and acidity of the soil. The steel or concrete in installations that intersect soil boundaries or soll
layers is more susceptible to corrosion than the steel or concrete in installations that are entirely within one kind of soil or
within one soil layer (Natural Resources Conservation Service n.d.b).

11 il susceptibility to water erosion is measured by multiple factors, including the susceptibility of a soil to sheet and rill
erosion by water (erosion factor K). Values of K range from 0.02 to 0.69. Other factors being equal, the higher the value,
the more susceptible the soil is to sheet and rill erosion by water. Erosion factor Kw (whole soil) indicates the erodibility of
the whole soil. The estimates are modified by the presence of rock fragments (Natural Resources Conservation Service
n.d.b).

12 wind erosion is rated in terms of wind erodibility group. A wind erodibility group consists of soils that have similar
properties affecting their susceptibility to wind erosion in cultivated areas. The soils assigned to group 1 are the most
susceptible to wind erosion, and those assigned to group 8 are the least susceptible (Natural Resources Conservation
Service n.d.b).
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Source: NRCS,180 AUGUST 1301

Figure 3.9-2 Soil Associations
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