
 

 

 

  

 

 

 

Sustainability Management Plan 

 

for 

 

Fresno to Bakersfield 
Locally Generated Alternative (LGA) 

 

 

 

 

 

 

 

Prepared by Sapphos Environmental, Inc. under Contract to HNTB Corporation for 
California High-Speed Rail Authority 

 

April 2025 

 



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA Revisions 

 

 

   Page i 
  April 2025 

REVISIONS 

REVISION 
NO. 

DATE DESCRIPTION 

0 10/31/22 Draft Sustainability Management Plan 

1 12/7/22 Sustainability Management Plan 

2 2/28/23 Updated Sustainability Management Plan 

3 10/4/23 Updated Sustainability Management Plan 

4 11/17/23 Updated Sustainability Management Plan 

5 1/25/24 Updated Sustainability Management Plan 

6 2/9/24 Updated Sustainability Management Plan 

7 4/30/25 2025 Sustainability Management Plan Update 

 

 

 

 

 

 



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA Table of Contents 

 

 

   Page ii 
  April 2025 

Table of Contents 

1.0 PURPOSE .......................................................................................................................... 1 

2.0 APPROACH ....................................................................................................................... 3 

2.1 Project and Schedule Overview ............................................................................................. 3 

3.0 TEAM ORGANIZATION ..................................................................................................... 6 

3.1 Personnel / Roles and Responsibilities ................................................................................ 6 

3.1.1 HNTB Sustainability Team ............................................................................................ 6 

3.1.2 Design Contractor ........................................................................................................... 6 

3.1.3 Authority Sustainability .................................................................................................. 7 

4.0 FRAMEWORK ................................................................................................................... 8 

4.1 Goals and Objectives ............................................................................................................... 8 

4.2 Regulatory Requirements ....................................................................................................... 8 

4.2.1 Laws and Codes ............................................................................................................. 8 

4.2.2 Agreements ................................................................................................................... 11 

4.2.3  California High-Speed Rail Authority Manuals ......................................................... 12 

4.2.4  Envision .......................................................................................................................... 12 

4.2.5 LEED  ............................................................................................................................. 15 

4.2.6 SITES ............................................................................................................................. 16 

4.2.7 RELi  ............................................................................................................................. 16 

4.3 Success Criteria ..................................................................................................................... 17 

4.3.1 Equipment ...................................................................................................................... 18 

4.3.2 Fuel Use ......................................................................................................................... 18 

4.3.3 Energy Use .................................................................................................................... 18 

4.3.4 Water Conservation ..................................................................................................... 19 

4.3.5 Materials Content and Sourcing ................................................................................. 19 

4.3.6 Recycling and Waste Management ........................................................................... 19 

5.0 PLAN IMPLEMENTATION ............................................................................................... 20 

5.1 Baseline ................................................................................................................................... 20 

5.1.1 Equipment and Fuel ..................................................................................................... 21 

5.1.2 Equipment and Fuel Usage Measures ...................................................................... 21 

5.1.3 Tracking Requirements................................................................................................ 22 

5.1.4 Emissions Baseline ...................................................................................................... 23 

5.2 Construction Waste Management ....................................................................................... 24 

5.2.1 Construction Waste Definitions .................................................................................. 25 



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA Table of Contents 

 

 

   Page iii 
  April 2025 

5.2.2 Overview of Work ......................................................................................................... 27 

5.2.3 Estimated Waste Calculations .................................................................................... 28 

5.2.4 Waste Reduction Measures ........................................................................................ 30 

5.2.5 Tracking Requirements................................................................................................ 30 

5.3 Water Conservation ............................................................................................................... 31 

5.3.1 Reduction Measures .................................................................................................... 31 

5.3.2 Tracking Requirements................................................................................................ 32 

5.3.3 Post Construction Best Management Practices ...................................................... 33 

5.4 Energy Conservation ............................................................................................................. 34 

5.4.1 Reduction Measures .................................................................................................... 34 

5.4.2 Tracking Requirements................................................................................................ 35 

5.5 Materials Conservation .......................................................................................................... 35 

5.5.1 Reduction Measures .................................................................................................... 35 

5.5.2 Tracking Requirements................................................................................................ 36 

5.6 Community Air Monitoring Plan ............................................................................................ 37 

5.6.1 Reduction Measures .................................................................................................... 37 

5.6.2 Tracking Requirements................................................................................................ 37 

5.7 Other Sustainable Construction Practices .......................................................................... 38 

5.7.1 Reduction Measures .................................................................................................... 38 

5.7.2 Tracking Requirements................................................................................................ 39 

5.7.3 Training Requirements ................................................................................................ 39 

5.8 Other Sustainable Design Practices .................................................................................... 39 

5.8.1 Reduction Measures .................................................................................................... 39 

5.8.2 Tracking Requirements................................................................................................ 40 

5.8.3 Training Requirements ................................................................................................ 40 

5.9 Environmental, Economic, and Social Impact ................................................................... 40 

5.9.1 Reduction Measures .................................................................................................... 40 

5.9.2 Tracking Requirements................................................................................................ 41 

5.10 Reporting ................................................................................................................................. 42 

6.0 ORGANIZATION AND TRAINING ................................................................................... 45 

7.0 RISK EVALUATION ......................................................................................................... 46 

8.0 REFERENCES ................................................................................................................. 47 

  



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA Table of Contents 

 

 

   Page iv 
  April 2025 

Tables 

Table 4-1 Envision Checklist ....................................................................................................... 14 

Table 4-2 Envision Partial Credit Support ................................................................................... 15 

Table 5-1 Air Pollutant Emissions Baseline ................................................................................ 23 

Table 5-2 Landfills ....................................................................................................................... 28 

Table 5-3 Recycle and Reuse Facilities ...................................................................................... 30 

Figures 

Figure 2-1 LGA Project Section .................................................................................................... 4 

Figure 2-2 LGA Preferred Alignment ............................................................................................ 5 

Appendices 

Appendix A - Design Criteria Manual Revision 6.2, Chapter 2, Basis of Design ...................... A-1 

Appendix B - Design Criteria Manual Revision 5.1, Chapter 34, Sustainability ........................ B-1 

Appendix C - Authority Sustainability Personnel ....................................................................... C-1 

Appendix D - Sustainability-Specific Mitigation Measures Relevant to LGA ............................. D-1 

Appendix E - Voluntary Emissions Reduction Agreement ........................................................ E-1 

Appendix F - Ratings System Compliance Plan ........................................................................ F-1 

Appendix G - Envision Plan ...................................................................................................... G-1 

Appendix H - Sustainability Checklist  ...................................................................................... H-1 

Appendix I - Embodied Carbon Plan ........................................................................................... I-1 

Appendix J - Climate Risk and Resiliency Report ...................................................................... J-1 

 

 



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA Acronyms and Abbreviations 

 

 

   Page v 
  April 2025 

ACRONYMS AND ABBREVIATIONS 

AB Assembly Bill 

AC Asphalt Concrete 

ARB Air Resources Board 

ATP Archaeological Treatment Plan 

Authority California High-Speed Rail Authority 

BCCA Buy Clean California Act 

BMP Best Management Practice 

BNSF Burlington Northern Sante Fe Railway 

BETP Built Environment Treatment Plan 

C&D Construction and Demolition 

CalGREEN California Green Building Standards Code 

CAMP Community Air Monitoring Plan 

CARB California Air Resources Board 

CASQA California Stormwater Quality Association 

CEQA California Environmental Quality Act 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

CWMP Construction Waste Management Plan  

DCM Design Criteria Manual 

DGS Department of General Services 

DOORS Diesel Off-road On-line Reporting System 

ECM Environmental Compliance Manager 

ECP Environmental Compliance Plan 

EIN Employer Identification Number 

EIR/EIS Environmental Impact Report/Environmental Impact Statement 

EMMA Environmental Mitigation Management and Assessment 

Envision®  A holistic sustainability framework and rating system that enables a 
thorough examination of the sustainability and resiliency of all types of civil 
infrastructure 

EO Executive Order 

EP Extraction Procedure  

EPA Environmental Protection Agency 

EPD Environmental Product Declarations 

EV Electric Vehicle 

FAR Federal Acquisition Regulation 

FRA Federal Railroad Authority  

GHG Greenhouse Gas 

Greyfield Any previously developed property that does not have known 
environmental contaminants but is economically nonviable in its current 
state and has conditions that significantly complicate its redevelopment or 
reuse, as determined by the Authority. 

GWP Global Warming Potential 

HMMP Hazardous Materials Management Plan 
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HSR 

LEED 

High-Speed Rail 

Leadership in Energy and Environmental Design 

LEP Limited English Proficiency 

LGA Locally Generated Alternative 

MMEP Mitigation Monitoring and Enforcement Plan 

MMRP Mitigation Monitoring and Reporting Program 

MPO Metropolitan Planning Organization 

MS4 Municipal Separate Storm Sewer System 

NEPA National Environmental Policy Act 

NO2 Nitrogen Dioxide 

NOx Nitrous Oxides 

NTP Notice to Proceed 

O&M Operations and Maintenance 

PCM Project Construction Management 

PM10 Particulate Matter of Less than 10 Microns in Diameter 

PM2.5 Particulate Matter of Less than 2.5 Microns in Diameter 

RELi Rating system and leadership standard that takes a holistic approach to 
resilient design 

RFC Ready for Construction  

ROG Reactive Organic Gases 

ROW Right-of-Way 

SB Senate Bill 

SCS Sustainable Communities Strategy 

SITES A rating system that guides, evaluates, and certifies a project’s 
sustainability in the planning, design, construction and management of 
landscapes and other outdoor spaces 

SJVAPCD San Joaquin Valley Air Pollution Control District 

SO2 Sulfur Dioxide 

SMP Sustainability Management Plan 

SWPPP  Storm Water Pollution Prevention Plan 

TCE Temporary Construction Easement 

TCLP Toxicity Characteristic Leaching Procedure 

VERA Voluntary Emissions Reduction Agreement  

VOC  Volatile Organic Compound 

WEAP Worker Environmental Awareness Program 

WCP Water Conservation Plan 
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1.0 PURPOSE 

This Sustainability Management Plan (SMP) has been prepared in conformance with the Contract and air 
quality mitigation measure AQ-MM#4 of the Fresno to Bakersfield Section California High-Speed Train 
Project Environmental Impact Report / Environmental Impact Statement (F-B EIR/EIS; California High-
Speed Rail Authority [Authority] and Federal Railroad Administration [FRA] 2014), as amended by the 
Supplemental EIR for the Locally Generated Alternative (LGA) Section (Authority 2018) and by the 
Combined Supplemental Record of Decision (ROD) and Supplemental EIS for the LGA (Authority 2019). 
Hereafter, the F-B EIR/EIS, as supplemented and amended by the Supplemental EIR and Combined 
Supplemental ROD and Supplemental EIS, will be referred to as the “LGA EIR/EIS.”  

The Authority has retained HNTB to complete the design component of the LGA project, exclusive of 
HSR stations. The governing authorizations pertinent to this document include the LGA EIR/EIS. This 
SMP is to be used during design and future construction of the LGA; the existing draft contains design 
requirements and limited field activities applicable to environmental clearance, pre-construction preparation 
(Stage 3) and early works and right-of-way (ROW) (Stage 4) work. The SMP is a component of an 
assemblage of interrelated plans for this project that comply with the Authority’s Design Criteria Manual 
(DCM) and include, Environmental Compliance Plan (ECP), Hazardous Materials Management  Plan 
(HMMP), an Embodied Carbon Plan, an Envision® and Rating Systems Compliance Plan and a Climate 

Risk and Resiliency Report and will include a Construction Waste Management Plan (CWMP), Water 
Conservation Plan (WCP) in a future phase other measures issued by state and federal agencies, 
agreements, applications, reports, settlements, or other documents where the Authority has made a 
commitment to take an action; and management plans interpreting mitigation measures or conditions of 
approval. The purpose of the SMP is to achieve the following project objectives in relation to project 
sustainability reporting and implementation requirements: 

Design  

• Comply with DCM Envision requirements, LEED, SITES and RELi goals as applicable.   

• Reduce Climate Risks and Site-Specific Hazards and Improve Resilience 

• Reduce Embodied Carbon, as Feasible 

Construction 

• Exemplary energy use minimization and energy efficiency 

• Minimized water use 

• Reduction in greenhouse gas (GHG) emissions and dependency on fossil fuels 

• Employment of sustainable, healthy materials and reduction of the extraction of scarce 
resources 

• Elimination of concrete and steel waste to landfills, and reduction of all other waste 

This SMP is required by Contract Number HSR22-01 to be prepared prior to construction activities. The 
goal of the SMP is to facilitate compliance of planning, design, and construction efforts with the LGA EIR/EIS 
and related governmental approvals. The SMP provides the framework, guidelines, and procedures to 
implement, monitor, track, and document compliance with the mitigation measures and sustainability 
reporting requirements during design and construction activities. This SMP provides the means to maintain 
compliance using the HSR Project’s Environmental Mitigation Management and Assessment (EMMA) 
System, an internal compliance management system developed by the Authority for tracking and 
ensuring compliance on this large-scale infrastructure project. The SMP also includes information related 
to the management of construction waste, as referenced in the CWMP, which demonstrates implementation 
of Contractor landfill diversion requirements for construction and demolition debris (see Section 5.2, 
Construction Waste Management). 

This SMP will be reviewed, and updated as needed, in response to supplemental and amended 
governmental approvals; and has been revised to include sustainability design requirements provided in 
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the Authority’s Design Criteria Manual, Revision 6.2 (DCM Rev 6.2), Chapter 2, Basis of Design (see 
Appendix A) (Authority 2025). Where appropriate, the SMP identifies compliance measures that are more 
appropriately considered in future construction and operational phases of the project.  
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2.0 APPROACH 

This SMP is tailored to the LGA Project Section and includes specific procedures that will be used to 
implement applicable sustainability reporting requirements for the duration of the project. As a living 
document, this SMP will be updated as needed, based on project changes and the performance levels of 
the management plan; and has been updated to include requirements applicable to design and limited field 
activities associated with Stages 3 and 4 to comply with the most recent version of the Authority’s Design 
Criteria Manual, Revision 6.2 Chapter 2, Basis of Design (DCM Rev 6.2) (Appendix A). This SMP also 
includes documentation of compliance with Design Criteria Manual, Revision 5.1, Chapter 34, Sustainability 
(DCM Chapter 34) (Appendix B). Sustainability requirements are applicable to all phases and facilities of 
the project. The information contained within this document is subject to change in the event alternate 
approaches to documenting and verifying sustainability reporting and requirements are identified by the 
project team during implementation. 

2.1 Project and Schedule Overview 

The Fresno to Bakersfield LGA is located entirely in Kern County and includes the cities of Shafter and 
Bakersfield. The preferred alternative alignment in the 2018–2019 Environmental Documents begins at the 
southern limit of high-speed rail at Poplar Avenue in the City of Shafter (Authority 2018, 2019). The track 
alignment follows the existing Burlington Northern and Santa Fe (BNSF) railroad alignment south through 
the City of Shafter and then turns east at Riverside Street. The alignment then follows the future Northern 
Beltway corridor in Kern County and spans the Friant-Kern Canal, turning south as it approaches the Union 
Pacific Railroad corridor. The southernmost half of the LGA alignment is primarily on a viaduct structure for 
approximately 6.4 miles into the City of Bakersfield as it crosses the Kern River and ends at the Bakersfield 
HSR station at the intersection of F Street and SR-204; the total project length consists of approximately 
18.5 miles (Golden State Avenue; see Figure 2-1, LGA Project Section; Figure 2-2, LGA Preferred 
Alignment).  

Project-related construction activities will not begin until preconstruction mitigation measures and submittals 
have been satisfied and approved by the Authority at parcels where all environmental surveys have been 
completed, consistent with the requirements specified in the ECP. Major work elements include construction 
of at-grade, grade separations, retained fill, and aerial track sections of HSR, relocation of existing BNSF 
tracks and utilities, construction of waterway and wildlife crossings and roadway alignments, relocations, 
and closures. Prior to construction activities taking place, preliminary field investigations would be 
conducted to advance design plans. Upon Authority approval of applicable pre-construction mitigation 
measures being completed, construction activities will be initiated as described in the LGA EIR/EIS and re-
examination process. 
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Figure 2-1 LGA Project Section 

 

Source: HNTB Corporation (2022). 
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Figure 2-2 LGA Preferred Alignment 

 

Source: Sapphos Environmental, Inc. (2023, based on Authority 2019, Attachment G; Map of Preferred Alignment). 
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3.0 TEAM ORGANIZATION 

3.1 Personnel / Roles and Responsibilities 

The roles and responsibility related to sustainability issues, their position in the project organization, and 
authority to make project decisions have been outlined in (see Appendix C). As project team personnel are 
likely to change through the design and construction phases, Appendix C will be updated accordingly.  

3.1.1 HNTB Sustainability Team 

• Sustainability Manager – participate in regular meetings with the Sustainability Team to 
coordinate DCM compliance; review compliance reports as needed; and track Envision 
credits through the design and future construction phases to ensure compliance with 
reporting requirements. Names of assigned personnel will be updated as needed through 
the design and construction phases.  

• Civil Engineering Lead/Envision Sustainability Professional – ensure integration of DCM 
sustainable design criteria, and future construction and operation; perform environmental 
audits and assessments as needed; develop strategies that improve and meet 
environmental targets as needed; and manage sustainability efforts to comply with 
reporting requirements, Envision targets, LEED, SITES, and RELi, as applicable.  

• Sustainability Subject Matter Expert – review records for  use of on-road and off-road 
equipment use, consumptive water use, water conservation, energy, waste diversion and 
recycling, and reporting in conjunction with limited field activities in Stage 3 and 4 or future 
construction activities; performs monthly environmental audits and assessments; 
coordinates with the Authority to ensure compliance with reporting requirements and 
coordinates responses to non-compliance reports; and provide support in developing 
strategies to improve and meet environmental targets. 

• Material Quantity Estimator – responsible for the calculation and reporting of material 
estimation during construction; and coordinates with Contractor to ensure the actual 
material quantities are provided for construction compliance reporting. 

3.1.2 Design Contractor 

The primary sustainability responsibility of the Contractor is to design the LGA in compliance with 
the environmental and sustainability commitments or agreements the Authority has made for 
project approval. As outlined in the SMP, ongoing changes in project design may result in changes 
to the responsible group for various environmental compliance tasks and sustainability reporting 
requirements; names of assigned personnel will be updated as needed.  

For the purposes of this SMP, the following main sustainability reporting tasks apply during the 
design phase and support the overall sustainability goals of the project: 

Design  

• Prepare Contractor’s SMP 

• Performance of interface coordination with all disciplines as appropriate and necessary to 
deliver complete reporting for the design level 

• Identification of required mitigation limits as defined in the Mitigation and Monitoring 
Program (MMRP) (see Appendix D, Sustainability Specific Mitigation Measures of the 
MMRP). Preparing MMEP required plans and/or procedures as applicable, related to 
sustainability reporting, tracking, monitoring, and assessment.  



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA 3 Team Organization 

 

 

   Page 7 
  April 2025 

Construction  

• Prepare Contractor’s CWMP  

• Implementing construction commitments (Mitigation and Monitoring Enforcement Plan 
[MMEP], Built Environment Treatment Plan [BETP], Archaeological Treatment Plan [ATP], 
permit, etc.)  

• Reporting weekly or monthly records and non-compliance reports across in EMMA for 
commitments in the MMEP and Voluntary Emissions Reduction Agreement (VERA; see 
Appendix E) 

• Preparing annual reports 

• Internal “self” auditing 

• Preparing plans and/or procedures related to sustainability reporting, tracking, monitoring, 
and assessment required pursuant to the MMEP  

3.1.3 Authority Sustainability  

The Authority serves as the owner and operator of the HSR to provide oversight functions to ensure 
that the project meets the standards and conditions called for in the various sustainability 
requirements. Names of assigned personnel will be updated as needed (see Appendix C); and 
coordination with the Sustainability Compliance Manager will be conducted as needed. 
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4.0 FRAMEWORK 

4.1 Goals and Objectives 

The goals of the Authority are reflected in Section 3.3, Authority Principals for Sustainable Infrastructure, 
Sustainability Policy POLI-1007 (Authority 2020): “The California High-Speed Rail Program will provide 
critically needed new transportation infrastructure for Californians and the Authority is committed to 
ensuring it is implemented in a sustainable manner. Sustainable infrastructure can refer to a variety of 
priorities and objectives, so the Authority defined its sustainable infrastructure principles, founding these 
principles on global best practices, stakeholder priorities, and California state regulations.” 

The following principles encompass the Authority’s commitment to sustainable infrastructure: 

• Energy refers to conservation, and type, of non-renewable energy used for rail operations and 
facilities. 

• Station Communities & Ridership refers to collaborative planning activities that promote transit-
oriented development and sustainable land use decisions that will help bring riders into the system. 

• Sustainable Infrastructure refers to the set of principles and actions in planning, design, 
construction, and operation to accomplish sustainable and resilient infrastructure that reflects a 
balance of social, environmental, and economic concerns. 

• Natural Resources refers to the environment and its resources, addressed in and within ecological 
systems. 

• Business & Management refers to responsible leadership and management as well as sound 
business planning. 

Consistent with DCM Chapter 34 and AQ-MM#4, the project-wide sustainability goals will be validated 
through the continual monitoring and reporting of each of the specified elements. The Rating Systems 
Compliance Plan and the Envision Plan shall include a detailed description of procedures to implement the 
success criteria into design and future construction of the project as applicable (see Appendices F and G). 
The SMP objectives during limited field activities undertaken to support design during Stages 3 and 4 and 
future construction include tracking, monitoring, and reporting net reductions in regional emissions due to 
user redirection from airplanes and personal vehicles to HSR. The HSR project is anticipated to result in 
operational beneficial effect on (i.e., reduce) statewide emissions of carbon monoxide (CO), nitrous oxides 
(NOx), reactive organic gas, sulfur oxide, and particulate matter smaller than or equal to 10 microns in 
diameter (PM10) and smaller than or equal to 2.5 microns in diameter (PM10) by diverting trips from modes 
with higher emissions (e.g., commercial air flights and automobile trips) to HSR, which has lower emissions. 
In addition, it will result in a net reduction in GHG emissions statewide relative to both 2015 California 
Environmental Quality Act (CEQA) existing conditions and 2040 National Environmental Policy Act (NEPA) 
future conditions. 

4.2 Regulatory Requirements 

The regulatory requirements section provides a summary of those laws, regulations, and mandatory 
requirements under which the Authority operates (refer to Authority 2020, Section 3.8.1, Laws & Codes; 
DCM Rev 6.2). 

4.2.1 Laws and Codes 

Federal 

U.S. Environmental Protection Agency (EPA) Environmentally Preferable Purchasing (EPP) 
Program. The Environmentally Preferable Purchasing (EPP) program harnesses the power of the 
over $650 billion federal pocketbook to catalyze a more sustainable marketplace for all—reducing 
climate impacts, improving the health of frontline communities, preventing pollution, and increasing 
U.S. industry competitiveness. The program helps U.S. federal government purchasers utilize 
private sector standards and ecolabels to identify and procure environmentally preferable products 
and services, providing convenient and streamlined way to make sense of the complex sustainable 
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product marketplace. The program does this using the following methods: coordinating U.S. 
government technical input into the development of voluntary consensus product sustainability 
standards; issuing Recommendations of Specifications, Standards, and Ecolabels for Federal 
Purchasing across several key purchase categories; and helping federal agencies procure 
products meeting the recommended specifications, standards, and ecolabels. 

Federal Acquisition Regulation 48 C.F.R. § 23.703. The Federal Acquisition Regulation (FAR) 
requires agencies to implement cost-effective contracting preference programs promoting energy 
efficiency, water conservation, and acquisition of environmentally preferable products and services. 
Agencies must also employ acquisition strategies that affirmatively implement the following 
environmental objectives: maximize the utilization of environmentally preferable products and 
services (based on EPA-issued guidance); promote energy-efficiency and water conservation; 
eliminate or reduce the generation of hazardous waste and the need for special material 
processing, including special handling, storage, treatment, and disposal of hazardous waste; 
promote the use of nonhazardous and recovered materials; realize life-cycle cost savings; promote 
cost-effective waste reduction when creating plans, drawings, specifications, standards, and other 
product descriptions authorizing material substitutions, extensions of shelf-life, and process 
improvements; promote the use of bio-based products; and purchase only plastic ring carriers that 
are degradable.  

Federal Executive Order 12898. Executive Order (E.O.) 12898, “Federal Actions to Address 
Environmental Justice in Minority Populations and Low-Income Populations,” was issued by 
President Clinton in 1994. Its purpose is to focus federal attention on the environmental and human 
health effects of federal actions on minority and low-income populations with the goal of achieving 
environmental protection for all communities. Federal agencies are directed to identify and address 
the disproportionately high and adverse human health or environmental effects of their actions on 
minority and low-income populations, to the greatest extent practicable and permitted by law; 
develop a strategy for implementing environmental justice; and promote nondiscrimination in 
federal programs that affect human health and the environment, as well as provide minority and 
low-income communities access to public information and public participation. 

Federal Executive Order 13166. On August 11, 2000, President George W. Bush signed E.O. 
13166, “Improving Access to Services for Persons with Limited English Proficiency.”  The E.O. 
requires Federal agencies to examine the services they provide, identify any need for services to 
those with limited English proficiency (LEP), and develop and implement a system to provide those 
services so LEP persons can have meaningful access to them. It is expected that agency plans will 
provide for such meaningful access consistent with, and without unduly burdening, the fundamental 
mission of the agency. The E.O. also requires that the Federal agencies work to ensure that 
recipients of Federal financial assistance provide meaningful access to their LEP applicants and 
beneficiaries. 

Federal Executive Order 14057. On December 8, 2021, E.O. 14057, “Catalyzing Clean Energy 
Industries and Jobs Through Federal Sustainability,” was signed by President Biden. This E.O. 
reestablishes the Federal Government as a leader in sustainability. This E.O. affirms that it is the 
policy of the United States that the Federal Government leads by example to achieve a carbon 
pollution-free electricity sector by 2035 and net-zero emissions economy-wide by no later than 
2050. Through a whole-of-government approach, the United States will demonstrate how 
innovation and environmental stewardship can protect our planet, safeguard Federal investments 
against the effects of climate change, respond to the needs of all of America’s communities, and 
expand American technologies, industries, and jobs. 

Federal Trade Commission Guides for the Use of Environmental Marketing Claims (Green 
Guides). The Federal Trade Commission issued the Green Guides in 1992, which were revised in 
1996, 1998, and 2012. The Green Guides include the following guidance: general principles that 
apply to all environmental marketing claims; how consumers are likely to interpret claims and how 
marketers can substantiate these claims; and how marketers can qualify their claims to avoid 
deceiving consumers.  
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Title VI of the Civil Rights Act of 1964. Title VI of the Civil Rights Act of 1964 prohibits 
discrimination based on race, color, or national origin in any program or activity that receives 
Federal funding or other Federal financial assistance. 

State 

Buy Clean California Act, California Public Contract Code Sections 3400 et seq., 3500 et seq. 
The Buy Clean California Act (BCCA) (Public Contract Code Sections 3500–3505), states the 
Department of General Services (DGS), in consultation with the CARB, is required to establish and 
publish the maximum acceptable Global Warming Potential (GWP) limit for four eligible materials. 
The BCCA targets carbon emissions associated with the production of structural steel (hot-rolled 
sections, hollow structural sections, and plate), concrete reinforcing steel, flat glass, and mineral 
wool board insulation. When used in public works projects, these eligible materials must have a 
GWP that does not exceed the limit set by DGS. 

California Executive Order B-55-18. California issued E.O. B-55-18 to establish a new statewide 
goal to achieve carbon neutrality as soon as possible, no later than 2045, and achieve and maintain 
net negative emissions thereafter. This goal is in addition to the existing statewide targets of 
reducing greenhouse gas emissions. 

California Executive Order B-18-12, April 2012. This E.O. directs state agencies to green the 
state’s buildings, requiring all new state buildings and major renovations beginning design after 
2025 to be constructed as zero net energy facilities and to reduce agency GHG emissions by 10 
percent. 

California Executive Order B-30-15, April 2015. This E.O. established a California GHG 
emissions target of 40 percent of 1990 levels by 2030 and requires state agencies to take climate 
change into account in their planning and investment decisions and employ full life-cycle cost 
accounting in assessing investments. 

Safe, Reliable High-Speed Passenger Train Bond Act for the 21st Century (Proposition 1A) 
(2008). Proposition 1a, Section 2704.09, which was approved by the voters of California in 
November 2008, contains several references that relate to sustainability. 

(g) In order to reduce impacts on communities and the environment, the alignment for the high-
speed train system shall follow existing transportation or utility corridors to the extent 
feasible and shall be financially viable, as determined by the authority. 

(h) Stations shall be located in areas with good access to local mass transit or other modes of 
transportation. 

(i) The high-speed train system shall be planned and constructed in a manner that minimizes 
urban sprawl and impacts on the natural environment. 

(j) Preserving wildlife corridors and mitigating impacts to wildlife movement, where feasible 
as determined by the authority, in order to limit the extent. 

2013 California Green Building Standards Code (CALGreen), Title 24 Part 11. CALGreen is 
the building code for residential and nonresidential buildings. It has mandatory (Tier 1) and optional 
(Tier 2) elements that correspond to critical areas of high-performance design, construction, and 
operation. Design documents prepared by the Authority are required to meet CALGreen 
requirements. While the project will be a statewide system—generally planned and designed in 
accordance with relevant state standards, regulations, and codes—many system facilities will also 
require coordination with local jurisdiction design requirements. 

Assembly Bill 32: Global Warming Solutions Act (AB 32, Nunez). This California state law, 
adopted in 2006, directs the California Air Resources Board (CARB) to begin developing solutions 
to reduce statewide GHG emissions to 1990 levels by 2020. The high-speed system is included as 
a transportation measure to help achieve statewide emissions reduction. 
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Senate Bill 375: Sustainable Communities and Climate Protection Act (SB 375) (Steinberg). 
This California state law, adopted in 2008, requires CARB to develop regional reduction targets for 
GHGs, and prompts the creation of regional plans to reduce emissions from vehicle use throughout 
the state. California’s 18 Metropolitan Planning Organizations (MPOs) have been tasked with 
creating Sustainable Community Strategies (SCS). The MPOs are required to develop the SCSs 
through integrated land use and transportation planning and demonstrate an ability to attain the 
proposed reduction targets by 2020 and 2035. The Authority’s station area planning activities 
support and reinforce SCS planning. 

AB 75: Waste Management for State Agencies (Strom-Martin). This California state law, 
adopted in 1999, requires each state agency and each large state facility, as defined, to divert at 
least 25 percent of the solid waste generated by the state agency or large state facility from landfill 
disposal or transformation facilities by January 1, 2002, and at least 50 percent by January 1, 2004. 
Agencies must also designate at least one solid waste reduction and recycling coordinator to 
oversee the implementation of waste management plans and recycling/reuse programs and submit 
an annual report, for the prior calendar year, including disposal amounts and explanation of 
diversion activities. Reports are due by May 1 of each year. The business services manager at the 
Authority is the designated coordinator. 

The California Long-Term Energy Efficiency Strategic Plan. Published in 2008 and updated in 
2011 by the California Public Utilities Commission, this plan sets ambitious efficiency goals for the 
state, including achieving zero net energy new construction in the residential sector by 2020 and 
commercial sector by 2030. Setting a zero net energy goal for the design of high-speed rail facilities 
aligns the project with current California planning to achieve state energy targets. 

SB 1029, Budget Act of 2012. This California state budget bill, which appropriated funding for the 
HSR system, passed in July 2012. It directs the Authority to submit on or before June 30, 2013, a 
report approved by the Secretary of Business, Transportation, and Housing, consistent with the 
criteria ‘in this provision’ that provides an analysis of the net impact of the high-speed rail program 
on the state’s GHG emissions. This report was completed and delivered to the State Legislature 
and can be viewed at: 

http://www.hsr.ca.gov/docs/about/legislative_affairs/HSR_Reducing_CA_GHG_Emissions_2013.
pdf  

SB 862, Greenhouse gases: emissions reduction. This California state bill continuously 
appropriates 25 percent of the annual proceeds of the Greenhouse Gas Reduction Fund to the 
Authority for specified components of the initial operating segment and the Phase I Blended system 
of the HSR project. 

SB 535, De León. California Global Warming Solutions Act of 2006: Greenhouse Gas 
Reduction Fund. A California state bill that requires the allocation of monies from the Greenhouse 
Gas Reduction Fund to benefit disadvantaged communities. 

AB 1352, John A. Pérez, California Global Warming Solutions Act of 2006: Greenhouse Gas 
Reduction Fund. This California state bill requires the development of a three-year Investment 
Plan to identify funding priorities for investing auction proceeds, and that those investments shall 
be used to facilitate the achievement of reductions of GHG emissions in the state and direct 
investment toward the most disadvantaged communities and households in the state. 

SB 350, De León, Clean Energy and Pollution Reduction Act of 2015. This California state bill 
requires that the amount of electricity generated and sold to retail customers per year from eligible 
renewable energy resources be increased to 50 percent by December 31, 2030, as provided. 

4.2.2 Agreements 

Voluntary Emission Reduction Agreement, September 2016, HSR 16-03. VERA establishes 
the process to fully mitigate (offsetting to net zero) emissions from construction of the HSR and the 
San Joaquin Valley Air Pollution Control District (SJVAPCD) portion (see Appendix E). The 

http://www.hsr.ca.gov/docs/about/legislative_affairs/HSR_Reducing_CA_GHG_Emissions_2013.pdf
http://www.hsr.ca.gov/docs/about/legislative_affairs/HSR_Reducing_CA_GHG_Emissions_2013.pdf
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requirement for the VERA was imposed on the LGA through the following mitigation measure from 
the F-B EIR/EIS (incorporated in the LGA EIR/EIS): 

AQ-MM#4: Offset Project Construction Emissions through a SJVAPCD Voluntary Emission 
Reduction Agreement (VERA). The Authority and SJVAPCD will enter into a contractual 
agreement to mitigate the project’s emissions by providing funds for the district’s Emission 
Reduction Incentive Program to fund grants for projects that achieve emission reductions, 
thus offsetting project-related impacts on air quality. The project will commit to reduce 
construction emissions for NOx and VOC [volatile organic compounds] through the VERA 
program. 

In June 2014, the SJVAPCD and the Authority entered into a Memorandum of Understanding to 
establish the process to fully mitigate (by offsetting to net zero) emissions from construction of the 
HST San Joaquin Valley District Portion, through VERA. As such, the Authority and the SJVAPCD 
entered into a contract to mitigate the project’s emissions (NOx and VOCs, in this case) by providing 
funds for the SJVAPCD’s Emission Reduction Incentive Program to fund grants for projects that 
achieve emission reductions, thus offsetting project-related impacts on air quality. The VERA 
provides pound-for-pound offsets of emissions that exceed General Conformity thresholds through 
a process that develops, funds, and implements emissions reduction projects, with the SJVAPCD 
serving role of administrator of the emissions reduction projects and verifier of the successful 
mitigation effort. 

As part of the VERA agreements signed to date (including numbers HSR14-12 and HSR14-74 for 
Construction Package 1A, 1B, and 1C) between the Authority and the SJVAPCD, the Authority 
must submit to the SJVAPCD a Construction Emission Report every three months. This report 
contains the calculated criteria pollutant emission burdens based on actual construction reporting 
information. In addition, the report contains the emissions calculations, associated assumptions, 
methodologies, and equipment information collected during the three-month period. This final 
mitigation, in the form of emissions offsets, is based on the actual emissions in these reports. 

Since construction commenced in 2014, the SJVAPCD has offset all construction emissions of NOx 
and VOCs, mainly by replacing old farm equipment (tractors) with new, cleaner, more efficient 
tractors. The SJVAPCD has verified, through quarterly reports, that the actual emission reductions 
have been achieved. As such, the SJVAPCD has certified to the Authority that these offsets have 
been achieved. 

4.2.3  California High-Speed Rail Authority Manuals 

DCM Rev 6.2, Chapter 2, focuses on components, objectives, processes, requirements, and 
assumptions governed by Authority policy (Authority 2025; Appendix A). DCM Chapter 34, 
Sustainability, provides guidance and requirements related to sustainable design to be considered 
in the design, construction, and operation of the LGA (Authority 2023; Appendix B). The DCM 
translates into technical requirements the performance and objectives described in California 
Proposition 1A per United States laws, codes, and standards, as well as per international high-
speed railroad standards, requirements, and good practices. The DCM identifies design criteria 
elements and associated engineering and design efforts related to occupant health and wellness, 
site works, energy, carbon, water, materials, operations, and resiliency. The Sustainability chapter 
describes the design criteria of the HSR system, including design and construction and 
requirements to achieve Envision Platinum for the Project. 

4.2.4  Envision 

Envision: Sustainable Infrastructure Framework Guidance Manual, Version 3 (Institute for 
Sustainable Infrastructure 2018) contains a framework that provides the guidance needed to initiate 
a systemic change in the planning, design, and delivery of sustainable and resilient infrastructure. 
Envision provides industry-wide sustainability metrics for all types and sizes of infrastructure to help 
users assess and measure the extent to which their project contributes to conditions of 
sustainability across the full range of social, economic, and environmental indicators. In compliance 
with DCM Chapter 34 (Appendix B), an Envision Plan (Appendix G) shall be developed to include 
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detailed descriptions of procedures and implementation of Envision success criteria specific to this 
project. The Envision framework recognizes that these sustainability factors are variable across a 
project’s life cycle to optimize project resilience for both short-term and long-term impacts and 
support higher performance through more sustainable choices in infrastructure development. The 
design and construction shall utilize the Envision framework’s flexible system criteria and 
performance objectives to aid decision makers and help project teams identify sustainable 
approaches during planning, design, and construction, to be carried forward throughout the 
project’s operations and maintenance and end-of-life phases.  

Envision Criteria  

The HSR program received an Envision Platinum level award in 2020, and the project is pursuing 
Envision v3 Platinum level. According to DCM Chapter 34, at least 135 Envision credits must be 
achieved by the design and construction teams. As outlined in Table 34-1 Design and Construction 
Envision Credits, the Contractor shall target to achieve 135 points. At a minimum, Envision credits 
shall be targeted to achieve the stipulated 135 points (please see Table 4-1, Envision Checklist). 
The Contractor shall support the Authority’s Envision certification by configuring the Works to 
achieve the specific Envision criteria outlined in Table 34-2 of DCM Chapter 34. However, these 
credits do not contribute to the Contractor’s 135 Envision points total detailed in Table 4-1). This 
SMP also incorporates the Table 34-2 partial Envision credits and their corresponding levels of 
achievement during design (see Table 4-2, Envision Partial Credit Support). 

Design Phase 

Sustainability Checklist 

During preliminary design, the California High-Speed Rail Authority Sustainability Checklist (2022) 
was completed to confirm early works do not preclude the project from achieving any of the targeted 
Envision credits (see Appendix H).  

Envision Plan  

During design develop an Envision Plan detailing the strategy to meet the Envision requirements 
and adopt design practices to comply with the design credits (see Appendix G). The Plan reflects 
tracking of the 18 Envision Credits addressed in Sections 4, 5, and 6 of the SMP (Table 4-1, 
Envision Checklist). This SMP provides a detailed descriptions of each Envision credit requirement 
(see Appendix G), levels of achievement to qualify for points in the LGA Sustainability Checklist 
and will cross reference Envision credits discussed in the SMP (listed in Table 4-1). The SMP 
currently includes requirements specific to the design phase and limited field activities applicable 
to Stages 3 and 4 work. In a future phase, design credit Envision coversheets and supporting 
documents will be submitted to the Authority. Sustainability specifications may be created in a 
future phase, depending on procurement model.  

Construction Phase 

Envision Documentation  

Sustainability tracking of construction related Envision credits and adoption of construction 
practices that comply with the Envision construction credits will be updated prior to and during 
construction activities as applicable. Envision inputs will be submitted by the contractor in EMMA 
according to the frequency specified in the contract by input type.  

Post-Construction Phase 

Envision Documentation 

Submittal of Construction credit coversheets to the Authority.  
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Table 4-1 Envision Checklist  

Envision Credit 
Minimum 

Performance Level 
of Achievement 

Minimum Point 
Achievement 

SMP Section 

QL1.3 Improve Construction Safety Superior 10 5.7.3, 6.0, 7.0 

QL1.5 Light Pollution Reduction Conserving 10 5.7.1 

QL1.6 Minimize Construction Impacts  Conserving 8 
5.1.2, 5.2.4, 
5.3.1, 5.3.3, 
5.4.1, 5.5.1 

LD2.1 Establish Sustainability Management Plan Conserving 18 4.2.4 

LD2.3 Plan for Long Term Monitoring and Maintenance Conserving 12 5.6.1 

LD2.4 Plan for End of Life Improved 2 5.2, 5.5 

RA1.1 Support Sustainable Procurement Practices Improved 3 5.5.1 

RA1.2 Use Recycled Materials Enhanced 6 5.2.4, 5.5.1 

RA1.4 Reduce Construction Waste Superior 10 5.2 

RA1.5 Balance Earthwork on Site Enhanced 4 5.2.4 

RA2.2 Reduce Construction Energy Consumption Superior 8 5.4 

RA2.4 Commission & Monitor Energy Systems Enhanced 6 5.4 

RA3.2 Reduce Operational Water Consumption Enhanced 9 TBD 

RA3.3 Reduce Construction Water Consumption Enhanced 3 5.3.1 

NW2.1 Reclaim Brownfields Enhanced 13 5.2.2 

NW2.2 Manage Stormwater Improved 2 5.3 

NW2.4 Protect Surface & Groundwater Quality Improved 2 5.3 

NW3.4 Control Invasive Species Conserving 6 5.8 

Note: TBD = To Be Determined prior to the operational phase of the project  
Source: DCM Chapter 34, Table 34-1, Envision Credit Compliance Requirements (Appendix B). 
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Table 4-2 Envision Partial Credit Support 

Envision Credit Criterion 

LD1.1 Provide Effective Leadership & Commitment D1 

RA3.4 Monitor Water Systems  A2 

NW1.2 Provide Wetland & Surface Water Buffers C3 

NW2.3 Reduce Pesticide & Fertilizer Impacts B, C4 

NW3.2 Enhance Wetland & Surface Water Functions B5 

Note: 1 = Criterion D is an alternative achievement path for the Conserving level of achievement; 2 = Corresponding to the Superior level of 
achievement; 3 = Corresponding to the Improved level of achievement; 4 = Corresponding to the Superior level of achievement; 5 = 
Corresponding to the Superior level of achievement 

Source: DCM 5.1, Table 34-2, Envision Partial Credit Support (see also Appendix B). 

 
4.2.5  LEED 

All HSR Stations shall achieve LEED v4 BD+C Platinum certification and LEED O+M Transit 
Criteria within one year of substantial completion (credits labeled mandatory shall be achieved by 
the project).  The following credits will be achieved under the LEEDv4 BD+C Rating System and 
tracked using the Sustainability Checklist (see Appendix H).  

• IPc1 Integrative Process 

• LTc7 Reduced Parking Footprint 

• LTc8 Green Vehicles 

• SSp1 Construction Activity Pollution Prevention 

• SSc1 Site Assessment 

• SSc2 Site Development – Protect or Restore Habitat 

• SSc3 Open Space 

• SSc4 Rainwater Management 

• SSc5 Heat Island Reduction 

• SSc6 Light Pollution Reduction 

• WEp1/c1 Outdoor Water Use Reduction 

• WEp2/c2 Indoor Water Use Reduction 

• WEp3 Building-Level Water Metering 

• WEc4 Water Metering 

• EAp1 Fundamental Commissioning and Verification 

• EAp2 Minimum Energy Performance 

• EAp3 Building-Level Energy Metering 

• EAp4 Fundamental Refrigerant Management 

• EAc1 Enhanced Commissioning 

• EAc2 Optimize Energy Performance 

• EAc3 Advanced Energy Metering 
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• MRp1 Storage and Collection of Recyclables 

• MRp2 Construction and Demolition Waste Management Planning 

• MRc1 Building Life-Cycle Impact Reduction 

• MRc2 Building Product Disclosure and Optimization – Environment Product Declarations 

• MRc3 Building Product Disclosure and Optimization – Sourcing of Raw Materials 

• MRc5 Construction and Demolition Waste Management 

• IEQp1 Minimum Indoor Air Quality Performance 

• IEQp2 Environmental Tobacco Smoke Control 

• IEQc2 Low-Emitting Materials 

• IEQc4 Indoor Air Quality Assessment 

• IEQc9 Acoustic Performance 

4.2.6  SITES 

• SITES v2 WATER C3.5 Design functional stormwater features as amenities  

• SITES v2 SOIL+VEG P4.1 Create and communicate a soil management plan 

• SITES v2 SOIL+VEG C4.4 Conserve healthy soils and appropriate vegetation 

• SITES v2 CONSTRUCTION P7.3 Restore soils disturbed during construction 

SITES Criteria HSR Tunnels and Support Structure Configurations shall comply with all general 
design criteria. Operations shall comply with all general design criteria AND SITES v2 O+M (C8.7.1: 
Protect air quality during landscape maintenance). HSR Buried Structure Sites shall comply with 
all general design criteria.  

4.2.7  RELi 

•  Pursuant to the DCM Chapter 34 Section 34.2.1, “Common Design Criteria Elements for 
All Projects," 13 RELi credits are being considered in the development of the 30% and 60% 
design. RELi v.2.0 Panoramic Approach to Planning, Design, Maintenance and Operations 
Credit 6.1 and 6.2 

• RELi v.2.0 Hazard Preparedness Requirement 1 and Credit 1.0 

• RELi v.2.0 Hazard Preparedness Requirement 2 

• RELi v.2.0 Hazard Preparedness Credit 1.0 

• RELi v.2.0 Hazard Preparedness Credit 3.3 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 

• Provide advanced emergency thermal safety and water storage, including the following 
(adapted from RELi v.2.0 Hazard Mitigation and Adaptation Credit 2) 

o Identify and implement additional design options to moderate indoor air 
temperature during outages 

o Provide between four and ten days of stand-alone water storage or treatment 
capacity 

o Provide community access to a cooling center meeting the critical criteria identified 
in the NAPA County Health and Human Services Public Health Division 
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o Annex H - Appendix 10 - Item 10: Cooling Center Criteria 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 4 for underground transportation 
infrastructure 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 5.1A 

• RELi v.2.0 Energy, Water + On-site Food Production Credit 1.1 

• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

• RELi v. 2.0 Materials and Artifacts Requirement 1.1 

• RELi v. 2.0 Materials and Artifacts Requirement 1.3 

As the design advances from thirty percent to ready for construction drawings, the design team, in 
consultation with the Authority will continue to evaluate the relevance and appropriateness of the 
application of each of the specified RELi credits to the LGA. Reevaluation and reconsideration shall 
stem from the consideration of site-specific data regarding existing and anticipated environmental 
conditions that are inherent to the project site. DCM Chapter 34 Section 34.3, “Application of Design 
Criteria Elements,” lists exemptions for the various design elements. For example, DCM Section 
34.3.1.7.1 specifies that the HSR Earthworks Configurations shall comply with all general design 
criteria except for seven specific RELi credits:  

• RELi v.2.0 Hazard Preparedness Requirement 2 15  

• RELi v.2.0 Hazard Preparedness Credit 1.0 16  

• RELi v.2.0 Hazard Preparedness Credit 3.3 17  

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 18  

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 19  

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 20  

• RELi v.2.0 Energy, Water and Food Credit 1.1  

Similarly, DCM Section 34.3.7.7.1 specifies that the Trackwork Sites shall comply with all general 
design criteria except for eight specific RELi credits:  

• RELi v.2.0 Hazard Preparedness Requirement 2 15  

• RELi v.2.0 Hazard Preparedness Credit 1.0 16  

• RELi v.2.0 Hazard Preparedness Credit 3.3 17  

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 18  

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 19  

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 20  

• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 21  

• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

DCM Chapter 34, Section 34.3, “Application of Design Criteria Elements,” contains a 
comprehensive list of configuration-specific design criteria elements and RELi criteria exemptions  

4.3 Success Criteria 

This section identifies design review criteria elements that are required to comply with the General 
Requirements and the Authority’s DCM Chapter 34. Success of the methods employed in this SMP will be 
measured and tracked for equipment used in conjunction with limited field activities undertaken is 
association with Stages 3 and 4, and future construction for the following categories: Equipment; Fuel Use; 
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Energy Use; Water Conservation; Material Content and Sourcing; Recycling and Waste Management; 
Monthly Sustainability Narrative. The Authority’s Web portal, EMMA, will be used as a centralized location 
to store data for these categories and will be monitored to ensure the Contractor is meeting the reporting 
requirements of the VERA (see Appendix E) and Envision Plan (see Appendix G). The Contractor shall 
continue to promote and evaluate sustainability activities and successes.  

Project review as applicable, associated with limited field activities applicable to Stages 3 and 4, and future 
construction will meet the following reporting requirements listed below for each sustainability module: 

4.3.1 Equipment 

The Contractor will use a zero emissions fleet. Whether owned or rented, 100 percent of on-road 
light- and medium-duty fleet shall be zero emission vehicles and must be compliant with 2014 On-
Highway Heavy Duty Engine Emissions Standards or cleaner. On-road heavy-duty vehicles must 
be low, and zero emissions at a minimum of 25 percent of the fleet, including Compressed Natural 
Gas vehicles. On-road equipment must be zero emissions at a minimum of 50 percent by 2027; 75 
percent by 2030; and 100 percent by 2035. All off-road vehicles must comply with Tier 4 Diesel 
Engine Standards. Zero-emission off-road equipment shall be at a minimum, at least one zero-
emission off-road equipment shall be used in station and tunnel construction. Off-road equipment 
must be zero emissions at a minimum 10 percent by 2030; and 100 percent by 2035. 

The Contractor shall submit inventory forms that will include at least the following fields for on- and 
off-road equipment that will be used on the project site: whether owned or rented by the Contractor; 
type of equipment; serial number/tag ID; DOORS number; model and model year; engine model 
year; rated horsepower; load factor; photograph of Air Resources Board (ARB) engine tag; and 
Employer Identification Number (EIN). This inventory shall be updated by the Contractor when the 
current equipment is delivered to the project site. 

4.3.2 Fuel Use 

The Contractor shall evaluate at the construction phase the use of all reasonably feasible fuel 
sources such as bio-diesel, ensure the use renewable diesel for all diesel fueled equipment, and 
employ the use of fuel efficiency when feasible. The use of zero-emission on-road and off-road 
equipment will be tracked to ensure compliance with criteria related to the reduction of criteria air 
pollutant emissions and GHG emissions. The Contractor shall implement sustainable design 
practices to achieve fuel consumption and emission reductions during the construction phase. 

4.3.3 Energy Use 

The Contractor shall reduce emissions and energy use below regulatory requirements and the 
estimated baseline by employing the use of cleaner engines, including non-road engines meeting 
or exceeding Tier III, and on-road engines meeting 2014 On-Highway Heavy Duty Engine 
Emissions Standards or cleaner, whether the equipment is owned or rented. The Contractor shall 
ensure that the use of cleaner fuels included ultra-low sulfur diesel; and the use of cleaner diesel 
control technology, including EPA or California ARB–verified Diesel Particulate Filters or Diesel 
Oxidation Catalysts. 

The Contractor shall conduct a cost analysis and evaluate the use of all reasonably feasible energy 
sources, compare the energy costs from renewable sources versus traditional electricity sources 
provided by local utilities over the expected project schedule, and employ the use of renewable 
energy when feasible. An evaluation of the avoided emissions through the use of renewable energy 
sources versus traditional energy sources provided by local utilities shall be conducted. The 
Contractor shall also evaluate the cost of purchasing green power from organizations that offer 
green power within the appropriate utility provider. Sources of renewable energy include solar, 
wind, biomass, and biogas; and examples of renewable energy technologies include photovoltaic 
panels, wind turbines, digesters, gasifiers, and microturbines.  
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4.3.4 Water Conservation 

The Contractor shall practice water conservation and efficiency in water use as described in the 
Water Conservation Plan (yet to be developed) and shall ensure compliance with regulatory 
requirements for water efficiency and water use reduction. Water consumption will be measured 
and tracked in the following categories: potable water, which is safe to drink or use for food 
preparation; and non-potable water, water that is not of drinking quality. The Contractor shall 
identify and implement additional design options to address water conservation practices such as 
water storage and reducing site run-off during the construction phase.  

4.3.5 Materials Content and Sourcing 

The use of post-consumer and post-industrial materials for all products of material type, volume/weight, 
vendor/supplier, dollar value, and recycled materials will be tracked as available. For the purposes of 
this SMP, post-consumer or post-industrial recycle product is defined to be advertised recycled product 
(e.g., recycled concrete, post-consumer bonded fiber matrix, or similar) not material that has any 
proportion of recycled material or general construction material (e.g., fill material, production steel, or 
concrete). Where practicable, the Contractor shall use post-consumer, post-industrial recycled products 
and materials or waste materials, such as fly-ash, Ground Granulated Blast-Furnace Slag, crushed 
glass, recycled aggregate and Tire Derived Aggregate. The Contractor shall streamline materials 
delivery, when feasible, and evaluate efficient practices during the construction phase.  

The Contractor shall provide Environmental Product Declarations (EPDs) from its suppliers and 
manufacturers for concrete mix designs used in elements of the Project, including pre-cast and cast-in-
place concrete, and all steel. The Contractor shall enter and upload EPDs in EMMA for concrete and 
steel. Upon the substantial completion of the LGA Project, a contract close-out report will be made 
to document final levels of sustainable energy use and diversion against the construction GHG 
emissions baseline. Final quantities for the LGA Project’s fuel, emissions, energy, and water 
reduction, as well as quantities of diverted material from landfills, will be the basis for the overall 
accomplishment of this SMP. 

4.3.6 Recycling and Waste Management 

The Contractor shall manage and minimize construction waste by diversion of construction and 
demolition debris from landfills, which shall not be less than that required by local regulations. The 
minimum percentages for diversion of construction and demolition waste are 90 percent of 
construction and demolition waste from landfills and 100 percent of steel and concrete construction 
and demolition waste from landfills. The cumulative construction waste diversion goal required to 
attain a superior level of achievement for Envision credit RA 1.4 is 75 percent. Hazardous waste 
and soils should be excluded from this calculation and disposed of according to regulations. 

Per the CWMP, recycling and waste diverted from landfills will be tracked. Excavated soil and 
contaminated materials shall be excluded from the waste calculation. Off-site recycling services 
will be utilized for most diverted materials and tracked to the detail available from the facility, 
including the tonnage of recycled material, hauler company name, and proportion of different 
materials. In addition, delivery receipts for all waste and salvaged materials will be tracked and 
delivered to the jurisdictional authority or utility owner.  
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5.0 PLAN IMPLEMENTATION 

Design Review and Limited Field Activities (Stages 3 and 4) 

To ensure compliance with the Authority’s stringent requirements during the design review and limited field 
activities applicable to Stage 3 and 4, documentation outlining compliance with DCM Rev 6.2 and DCM 
Chapter 34 (including Envision, SITES, LEED, RELi, as applicable), shall be prepared to include multi-
disciplinary design reviews and tracking and compliance during limited field surveys activities (see 
Appendices F, G, and H). Sustainability design criteria elements shall be tracked and monitored for the 
duration and extent of project activities; and potential areas where changes in key design variables that 
may impact performance over time-related shall be evaluated. Some construction measures provided 
below would apply during limited field activities conducted to inform design and would apply during the 
future construction phase. 

Construction 

The Contractor shall develop a simple project organization structure for sustainability that enables them to 
recognize, plan, execute, measure, and conduct recordkeeping for the elements of this SMP. The 
Contractor shall provide their plan for successfully implementing this organization structure that 
incorporates their system of tracking and recordkeeping of the elements outlined below. The Contractor 
shall provide all labor, materials and equipment, and resources in a manner that will meet state 
requirements in implementing this SMP. All work will be conducted in a safe manner in keeping with all 
state, federal, and local regulations, and the Site-Specific Health and Safety Plan. The Contractor shall also 
comply with reporting requirements identified in the VERA between the Authority and the SJVAPCD.  

The recommended general elements on the Contractor’s SMP are described below. The Contractor shall 
show, at a minimum, how sustainability will tie into procurement and supporting subcontractors and vendors 
in alignment with the Authority’s Sustainable Procurement Program and meets the Authority’s Material 
Criteria as specified in the DCM Chapter 34 (Appendix B). The Contractor shall identify designated staff 
that will be responsible for aspects of the SMP and achieving sustainability goals. Designated qualified staff 
should include key managers purchasing materials and services, and deliveries and transport of materials, 
energy management, and recordkeeping. Duties would include, as a minimum, staff discussions of 
sustainability goals and sustainability actions during job briefings, decisions on equipment/material ordering 
relative to sustainability goals, and the performance of work on a day to day basis that demonstrate the 
Contractor’s commitment to and achievement of sustainability goals identified in the Contractor’s SMP. The 
Contractor provides in the CWMP for designated key staff to track the on-site reuse and beneficial use of 
recyclable material on site from points of origin to final disposition. 

To maintain  the Contractor’s sustainability performance and demonstration of record keeping requirements 
in accordance with the SMP, the Contractor shall provide monthly updates consistent with Section 5.10, 
Reporting for all sustainability issue areas, and a narrative summary demonstrating goals achieved. Issues 
identified during the work period will need to be explained in this progress report with the resolution of issue. 
Where material/energy/usage data quantities or volumes are delayed, outstanding data must be identified 
in the progress report as pending data. The SMP relies upon accurate recordkeeping and the Contractor’s 
awareness of opportunities for the use of recyclable material, sustainable equipment handling, and efficient 
energy consumption throughout the work and within all work zones. To facilitate this, the Contractor shall 
provide a means by which work zones are clearly identified. For example, the Contractor shall use an alpha, 
numeric, or stationing system to provide a unique identification and distinguish work zones. Waste and 
material stockpiling/segregation areas may have a designation based upon a feature or nearby street, 
photographs and field sketches can be used as needed and should be part of the SMP recordkeeping. 

5.1 Baseline 

Design 

Project design features for the configuration footprint and 30% and 60% design will be developed during 
Stages 3 and 4. and Limited field activities will be conducted to inform the design including ECP monitoring, 
reporting, and approvals. Once the field activities workplan is complete, the baseline of sustainability 
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resources will be developed to ensure that limited field activities specific to the design and Stage 3 and 4 
are compliant with requirements provided in DCM Chapter 34.  

Construction 

Construction reduction measures that are more appropriately considered during construction and operation 
phases of the project will be developed and implemented in conjunction with subsequent phases of the 
LGA. For construction and demolition debris, the baseline is comparatively based on the percentage of 
material reused or recycled that would otherwise be disposed of in a landfill (percent of total material that 
is diverted). For other resources, such as fuel, electricity, and water consumption, an absolute quantitative 
baseline is not available. Through the collection and reporting of data, the Contractor or the Authority may 
establish a baseline (for items other than emissions and waste diversion) for this project or future projects.  

5.1.1 Equipment and Fuel 

Design 

The Contractor shall comply with reporting requirements identified in the VERA between the 
Authority and the SJVAPCD; and requirements provided in DCM Chapter 34. The SMP provides 
requirements that are applicable to the limited field activities undertaken to inform design efforts 
applicable to Stages 3 and 4 work, to be consistent with the Authority DCM Chapter 34. 

Construction 

Construction equipment and fuel reduction measures that are more appropriately considered 
during construction and operation phases of the project will be evaluated and implemented prior to 
initiation of work involving on-road and off-road equipment. 

5.1.2 Equipment and Fuel Usage Measures 

Design 

Equipment and fuel usage measures are in consideration by the design review team, to ensure 
compliance with requirements during that would need to be implemented in conjunction with 
construction during procurement for construction (Stage 5); and continue in construction, testing, 
and commissioning (Stage 6). 

Construction 

During construction, any off-road construction diesel equipment will use the cleanest reasonably 
available equipment, including newer equipment and/or tailpipe retrofits. In no case can the 
equipment be less clean than the average fleet mix for the current calendar year, as set forth in 
CARB’s OFFROAD 2021 database (https://www.arb.ca.gov/msprog/offroad/cert/cert.php), and no 
less than a 40 percent reduction compared to a Tier 2 engine standard for NOx emissions. All on-
road trucks used to haul construction materials, including fill, ballast, rail ties, and steel. Material-
hauling trucks will consist of an average fleet mix of equipment model year 2010, or newer, but no 
less than the average fleet mix for the current calendar year as set forth in CARB’s EMFAC 2021 
database (https://arb.ca.gov/emfac/emissions-inventory/). The Contractor shall provide 
documentation of efforts to secure such a fleet mix. The Contractor shall keep a written record of 
equipment usage during project construction for each piece of equipment. The Contractor shall 
document efforts undertaken to locate newer equipment such as Tier 4, Tier 3, or Tier 2 equipment 
and/or tailpipe retrofit equivalents. The Contractor shall use the guidelines in Section 4.1, Goals 
and Objectives, to identify opportunities for carpooling, shuttle service, determining the shortest 
routes or easiest commute relative to traffic congestion. The Contractor shall provide a plan to 
reduce emissions and energy use below regulatory requirements and the estimated baseline 
through:  

• Tier 4 construction equipment or Tier 3 with Best Available Technology (BAT) for at least 
75 percent of non-road equipment fleet greater than 50 horsepower 
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• Alternative fuels in heavy equipment such as biodiesel for at least 5 percent of total fuel 
consumption 

• Hybrid or fully electric project vehicles for at least 50 percent of fleet 

• Electrified equipment for at least 20 percent of equipment (vs. gas or diesel engines) 

• Purchase green power (RECs) for 30 percent of workstation energy consumption 

• Use of cleaner fuels including ultra-low sulfur diesel 

• Reduce idle times 

• On-site reuse of soils or other materials to decrease truck traffic to and from site (ties into 
Reduced Excavated Material taken off site) 

During construction of the project, the Contractor shall comply with the provisions of DCM Chapter 
34 Section 34.2.1.10.1, Zero Emissions Fleet (Authority 2025):  

5.1.2.1 Zero Emissions Fleet 

Whether the equipment is owned or rented, clean engines shall be used as follows: 

• 100 percent of on-road light- and medium- duty fleet shall be zero emission vehicles  

• 100 percent of on-road heavy-duty engines must be compliant with 2014 On-Highway 
Heavy Duty Engine Emissions Standards or cleaner 

• On-road heavy-duty vehicles must be low and zero emissions (including Compressed 
Natural Gas vehicles) according to the following timelines and percentages: 

o 25 percent of fleet as a minimum 

o 50 percent of fleet as a minimum by 2027 

o 75 percent of fleet as a minimum by 2030 

o 100 percent of fleet by 2035 

• 100 percent of off-road vehicles must comply with Tier 4 Diesel Engine Standards. 

• Zero-emission off-road equipment shall be used as follows: 

o At a minimum, at least one zero-emission off-road requirement shall be used in 
station and tunnel construction 

o 10 percent of off-road equipment shall be zero emission by 2030 

o 100 percent of off-road shall be zero emission by 2035 

• Use renewable diesel for all diesel fueled equipment 

Reduction measures considered for construction equipment and fuel use during construction and 
operation phases of the project will be evaluated and commitments related to specified measures 
to be employed will be made prior to the start of construction. 

5.1.3 Tracking Requirements 

Design 

Equipment tracking will be done during limited field activities conducted to inform design if ZEV 
Emissions Fleets are not available as specified in Section 5.1.2.1. The equipment usage 
information during limited field activities will be uploaded to EMMA on a monthly basis while these 
activities are being conducted. Documentation of compliance with requirements related to fuel 
usage will support close-out of Stage 7.  
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Construction 

The Contractor and its subcontractors will track daily equipment operation hours using a tracking 
spreadsheet that meets the requirements of DCM Chapter 34 (Appendix B) and VERA (Appendix 
E). The tracking spreadsheet will identify the following: 

• Equipment (on- or off-road)  

• Serial number  

• Make, model, model year  

• Rated horsepower  

• Load factor  

• Fuel type  

• Hours operated  

• Construction activity  

The equipment usage information during construction will be uploaded to EMMA on a monthly basis 
by Contractor’s staff. The Authority will then provide this information (through EMMA) to the 
SJVAPCD within 60 days of the start of construction, and monthly thereafter (data reported within 
60 days of the close of the month), using a Construction Report format that meets the requirements 
of the VERA (Appendix E). Documentation of compliance with requirements related to fuel usage 
will support close-out of Stage 7. 

5.1.4 Emissions Baseline 

Design 

Applicable sustainability specifications should be initiated in Stage 5 and continue in Stage 6. 

Construction 

The equipment and fuel consumption information will be used to track improvements in air pollutant 
emissions as compared to the baseline per the VERA, in compliance with DCM Chapter 34. The 
estimated project emissions (baseline) at the contract Notice to Proceed are 18.01 tons of carbon 
dioxide (CO2) for reactive organic gases/VOCs, 238.07 tons for NOx, and 36.77 tons for PM10 
(Table 5-1, Air Pollutant Emissions Baseline). 

Table 5-1 Air Pollutant Emissions Baseline 

Pollutant 
Reactive Organic Gases 

(ROG)/VOCs 
Nox PM10 

Tons to be Reduced – 2015  11.6 185.18 22.53 

Tons to be Reduced – 2016  5.9 43.32 10.53 

Tons to be Reduced – 2017  0.25 2.79 1.78 

Tons to be Reduced – 2018  0.26 6.78 1.93 

Tons to be Reduced – 2019-2028  0 0 0 

Total for LGA 18.01 238.07 36.77 

Source: VERA (Appendix E). 
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5.2 Construction Waste Management 

Design 

Applicable sustainability specifications are required to be initiated in Stage 5 and continue in Stage 6. 
Documentation of compliance with requirements related to construction waste management shall support 
close-out of Stage 7. Geotechnical investigations shall require a Stormwater Pollution Prevention Plan 
(SWPPP) to regulate the inspection of waste management containers on a regular basis to ensure that 
contamination is minimized. 

Construction 

The CWMP provides the Contractor with the goals specified by the Authority. This SMP will be adhered to 
by the Contractor and all subcontractors, and other jobsite personnel during the construction of the LGA 
Project. The Contractor has adopted policies and requirements to promote the reuse, recycling, and 
management of construction and demolition debris to divert such debris from landfill disposal sites. This 
document details planning and reporting requirements, in accordance with VERA and DCM Chapter 34, to 
support achievement of construction and demolition debris diversion and reduction goals for limited field 
activities applicable to construction.  

The requirements in this document do not apply to hazardous waste, universal waste, or treated wood waste. 
The Contractor shall handle and dispose of such waste in accordance with all applicable laws and regulations. 
Such wastes will be documented separately from construction and demolition debris. 

The Contractor shall manage and minimize construction waste by diversion of construction and demolition 
debris from landfills through the use of recycling and reusing selected materials throughout the LGA Project. 
All subcontractor agreements will include the CWMP and require subcontractor participation and 
compliance with its recycling guidelines. The CWMP will also be posted in the project office. Construction 
waste and demolition debris will be diverted from landfills to achieve waste diversion percentages at a 
minimum of 90 percent for construction and demolition and 100 percent for steel and concrete construction 
and demolition waste. Asphalt or concrete will be taken to a plant that specializes in the reuse of such 
material or reused directly onsite where possible. General construction refuse will be taken to the nearest 
applicable facility as mixed refuse for separating and diverting construction refuse. The cumulative 
construction waste diversion required to attain a superior level of achievement for Envision credit RA 1.4 is 
75 percent. Hazardous waste and soils should be excluded from this calculation and disposed of according 
to regulations.    

The Contractor shall provide dumpsters and bins for materials sorted on-site and bulk mixed waste for all 
construction related waste generated on the LGA Project. The Contractor will separate reusable lumber or 
steel and recyclable steel or miscellaneous metals on-site. All other construction waste will be mixed in one 
dumpster onsite and sorted and separated at the recycling facility. Mixed construction waste will be taken 
to a recycling facility that has a diversion rate of at least 90 percent. A list of recycling and waste 
management facilities is provided in Table 5-2, Landfills, and Table 5-3, Recycle and Reuse Facilities. If a 
subcontractor provides their own dumpster and bin, the subcontractor shall be responsible for providing the 
Contractor with a monthly report of the total recycled, reused (diverted) and, non-recycled materials to be 
included in the LGA Project’s overall waste management and waste reduction program.  

To accomplish the waste diversion goals, best management practices at the study area will include the 
following:  

• All recycling containers will be clearly labeled if determined necessary by the on-site foreman. 

• Lists of acceptable and unacceptable materials will be posted on the site. 

• Foreman or SWPPP inspectors will inspect containers on a regular basis to ensure that 
contamination is minimized. 

• Hazardous waste will be managed by a licensed hazardous waste vendor and is not permitted in 
the general dumpsters / containers. 
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The waste hauler will track the total amount of construction waste leaving the LGA Project by weight or 
volume and supply the Contractor with copies of tickets or detailed receipts from all loads of construction 
waste removed from the jobsite. The waste hauler will also notify the Contractor of the amount of these 
materials and how they will be disposed of (reused, recycled, salvaged, or taken to a landfill). Reduction 
measures, provided in the CWMP, will be implemented during construction and operation phases; 
additional reduction measures will be evaluated prior to the start of construction. Documentation of 
compliance with requirements related to construction waste management shall support close-out of  
Stage 7. 

5.2.1 Construction Waste Definitions 

• AC: Asphalt Concrete. 

• Class III Landfill: A landfill that accepts nonhazardous resources such as household, 
commercial, and industrial waste, resulting from construction, remodeling, repair, and 
demolition operations. A Class III landfill must have a solid waste facility permit from the 
California Integrated Waste Management Board and is regulated by the Enforcement 
Agency. 

• Construction and Demolition (C&D) Debris: Building materials and solid waste 
generated from construction and demolition activities, including, but not limited to, fully 
cured asphalt; concrete; brick; rock; lumber; gypsum wallboard; cardboard and other 
associated packaging; roofing material; ceramic tile; carpeting; fixtures; plastic pipe; 
metals; tree trunks; and other vegetative matter resulting from land clearing and 
landscaping for construction, deconstruction, demolition and land developments. 
Hazardous waste, as defined in California Health and Safety Code Section 25100 et seq., 
as amended, is not construction and demolition debris. The waste reduction target, 90 
percent of overall construction and demolition waste, shall exclude any soils. 

• Hazardous Materials: Any element, chemical, compound, mixture, material, or 
substance, whether solid, liquid or gaseous, which at any time is defined, listed, 
classified, or otherwise regulated in any way under any environmental laws, or any other 
such substances or conditions (including mold and other mycotoxins, fungi or fecal 
material) that may create any unsafe or hazardous condition or pose any threat or harm 
to the environment or human health and safety. “Hazardous materials” includes the 
following:  

o Hazardous wastes, hazardous material, hazardous substances, hazardous 
constituents, and toxic substances, ignitable, corrosive and reactive substances or 
related materials, whether solid, liquid, or gas, including substances defined as or 
included in the definition of “hazardous substance,” “hazardous waste,” 
“hazardous material,” “extremely hazardous waste,” “acutely hazardous waste,” 
“radioactive waste,” “radioactive materials,” “bio-hazardous waste,” “pollutant,” 
“toxic pollutant,” “contaminant,” “restricted hazardous waste,” “infectious waste,” 
“toxic substance,” “toxic waste,” “toxic material,” or any other term or expression 
intended to define, list, or classify substances by reason of properties harmful to 
health, safety, or the indoor or outdoor environment (including harmful properties 
such as ignitability, corrosivity, reactivity, carcinogenicity, toxicity, reproductive 
toxicity, “toxicity characteristic leaching procedure” (TCLP) or “extraction 
procedure” (EP)  toxicity” or words of similar import under any applicable 
Environmental Laws) 

o Any petroleum product, including crude oil and any fraction thereof, and including 
any refined petroleum product or any additive thereto or fraction thereof, and any 
waste oil or waste petroleum byproduct or fraction thereof or additive thereto 



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA 5 Plan Implementation 

 

 

   Page 26 
  April 2025 

o Any solvent, solvent waste, including any refined solvent product, and any waste 
solvent or waste solvent byproduct, including any additive, byproduct, or fraction 
of any of the foregoing 

o Any drilling fluids, produced waters and other wastes associated with the 
exploration, development or production of crude oil, natural gas, or geothermal 
resources 

o Any flammable substances or explosives, including unexploded ordnance 

o Any radioactive materials 

o Any asbestos or asbestos-containing materials 

o Silica 

• Recover or Recovery: Any activity, including source reduction, deconstruction and 
salvaging, reuse, recycling, and composting, which causes materials to be recovered for 
use as a resource and diverted from disposal. 

• Recyclable Material: Any material or product separated or capable of being separated at 
its point of discard or from the solid waste stream for utilization as a raw material in the 
manufacture of a new product.  

• Recycling: The process of collecting, sorting, cleansing, treating, and reconstituting 
materials that would otherwise become solid waste. Recycling does not include burning, 
incinerating, or thermally destroying solid waste.  

• Recycling Facility: An operation that collects and does anyone or a combination of the 
following: sorting, cleaning, treating, reusing, and reconstituting materials that would 
otherwise become solid waste.  

• Reuse: Making new use of a material without altering its form. 

• Site: The project ROW, Temporary Construction Easement (TCE), and any other temporary 
rights or interests that the Authority and the Contractor HNTB may acquire in connection with 
the Project, including for construction, staging, lay down, storage, and stockpiling. 

• Source-Separated Materials: Materials that are sorted at the site of generation by 
individual material type for the purpose of reuse or recycling (e.g., demolished concrete 
that is separated at the site for delivery to a base course recycling facility). 

• Undesirable Materials: Any excavated or buried materials that are not hazardous materials, 
but due to the lack of engineering or other desirable properties, have no inherent value; cannot 
be utilized or sold; and must be handled, transported, and disposed of. Undesirable materials 
include garbage, trash, or other discarded items, muck, or organic material. The term 
undesirable materials exclude archaeological, paleontological, or cultural resources. 

• Universal Waste: Any of the following hazardous wastes that are subject to the universal 
waste requirements (1) batteries, (2) pesticides, (3) mercury-containing equipment, and (4) 
fluorescent lamps. 

• Work: All the work and services required to be furnished, performed, and provided by Developer 
under the contract documents, including all administrative, design, engineering, construction, 
utility adjustment, financing, payment to third parties, support services, operations, maintenance 
and management services, except for those efforts that such contract documents expressly 
specify will be performed by persons other than developer-related entities. 
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5.2.2 Overview of Work 

Design 

HNTB has assessed the types and quantities of materials generated by limited field activities and 
reused potholing and geotechnical investigation spoils when feasible, or disposed of the potholing 
or geotechnical investigation spoils in a method consistent with the provisions of the HMMP.  

Construction 

The design review team shall consider compliance measures to implement feasible improvements 
during future construction. Prior to commencing construction, the Contractor will conduct a site 
assessment to estimate the types and quantities of materials that will be generated by limited field 
activities; and demolition and to identify which materials are anticipated to be feasible and practical 
for reuse and recycling. Project design improvements to be implemented during construction and 
operation phases of the project will be evaluated prior to the start of construction, in accordance 
with DCM Chapter 34. 

5.2.2.1 Recycled and Reused Materials 

Materials that will be recycled on the LGA Project include, but are not limited to, the following: 

• Asphalt 

• Asphalt shingles 

• Bricks  

• Ceramic fixtures 

• Clean lumber 

• Concrete 

• Drywall 

• Wood 

• Scrap metal 

• Paper 

Items that are to be reused in work include, but are not limited to, the following: 

• Structural steel 

• Concrete 

• Soil 

• Asphalt 

Items that are to be salvaged and reused in work include, but are not limited to, the following: 

• Fencing 

• Wood 

• Palettes  

Design 

The design  team shall consider the feasibility of recycled materials to be used to in conjunction 
with the construction of the guideway and structures during Stages 5 and 6 when developing the 
30% and 60% design with the ultimate goal of achieving fifteen percent by weight, volume, or cost 
of the total project’s materials (excluding plants, soils, rocks, water, mechanical, electrical, water 
equipment, and their components) are recycled or reused material.   
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Construction 

Applicable sustainability specifications for the use of material containing recycled content shall be 
implemented in Stage 5 and continue in Stage 6. The Contractor, at a minimum, shall ensure fifteen 
percent by weight, volume, or cost of the total project’s materials (excluding plants, soils, rocks, 
water, mechanical, electrical, water equipment, and their components) are recycled or reused 
material. 

5.2.2.2 Nonrecyclable Materials 

Design 

The design review team shall consider the feasibility of minimizing the generation of recyclable 
waste materials in conjunction with the construction of the guideway and structures during Stages 
5 and 6 when developing the 30% and 60% design.  

Where potholing and geotechnical investigation spoils are not suitable for reuse, they will be 
disposed of consistent with the provisions of the HMMP. 

Construction 

During Stages 5 and 6, items that are not recyclable or otherwise recoverable and will be disposed 
of in landfills include, but are not limited to, the following: 

• Asbestos 

• Painted/treated wood 

• Sod 

• Contaminated paper 

• Waxed cardboard 

• Metal containers 

• Light bulbs 

• Styrofoam 

• Mirrors 

• Carpet 

These materials cannot be recycled because these materials are unable to be processed or treated 
for reuse in some form. Items that are nonrecyclable will be disposed of at the nearest or available 
landfill as identified (Table 5-2, Landfills).  

Table 5-2 Landfills 

Name Address Capacity 

Bakersfield Metropolitan SLF (BENA) 2951 Neumarkel Road, Edison, CA 93220 Through 2043 

Shafter-Wasco SLF 17621 Scofield Road, Shafter CA 93263 Through 2056 

Source: U.S. EPA. N.d. Project and Landfill Data by State. https://www.epa.gov/lmop/project-and-landfill-data-state (accessed April 11, 2025). 
Other landfills may be used. 

 

5.2.3 Estimated Waste Calculations  

Design 

Waste from limited field activities in Stages 3 and 4 will be limited to potholing and geotechnical 
investigation spoils.  
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Construction 

Prior to each phase of construction during Stages 5 and 6, estimated waste shall be calculated. 
The baseline is comparative, based on the percentage of material reused or recycled that would 
otherwise be disposed of in a landfill (percent of total material that is diverted). Delivery receipts 
and weight bills for the materials and waste sent to the permitted recycling facilities and processing 
facilities or landfills will be sources. Construction waste for all material types will be quantified 
(volumes/weights), reported, and reviewed for compliance with the Authority’s waste targets 
provided in DCM Chapter 34.  

To comply with the waste reduction requirements, the following measures will be taken prior to the 
start of construction activities to include estimated waste calculations during project construction: 

• A CWMP that details the strategy to achieve the mandatory construction waste diversion 
targets. The construction management plan shall detail the types of construction and 
demolition materials generated, sorting methods on site, the location of receiving agent(s), 
and strategies to reduce waste generation. 

• Calculations that detail the percentage of materials diverted to recycling or reuse. The 
percentage of diverted waste should be calculated as the ratio of material diverted from 
landfills against the total waste generated during construction. Calculations may be done 
by weight (tons) or volume (cubic yards/meters). 

5.2.3.1 Buildings 

Design 

There are no buildings required to be demolished in conjunction with Stage 3 and 4 limited field 
activities.  

Construction 

When feasible, the Contractor shall recycle waste materials from all demolished structures during 
Stages 5 and 6. These materials include, but are not limited to, lumber, drywall, concrete, roof and 
framing, carpet and tile, and concrete slabs. These materials will be placed in dumpsters and bins 
as mixed waste located onsite and sorted and recycled at a recycling facility. The waste hauler will 
pick up and drop off dumpster and bins as needed. The Contractor shall estimate approximate tons 
of waste that will be generated from demolishing these structures and provide documentation for 
review. Construction waste and demolition debris will be diverted from the landfill at a minimum of 
90 percent for construction and demolition waste and 100 percent for steel and concrete 
construction and demolition waste diversion rate from these materials.  

5.2.3.2 Roadway 

Design 

Limited field activities applicable to Stages 3 and 4 would be performed on public roadways and 
shoulders where traffic control would be required. Standard Traffic Control includes one lane closure 
with minimal signage not spanning an intersection. Extensive Traffic Control includes multiple lane 
closures, arrow boards, multiple signage requirements, spanning of intersections, flaggers, and 
other non-standard setups. 

Construction 

The Contractor shall recycle or reuse all waste materials that will be generated from the removals of 
streets, sidewalks, and driveways. These materials include concrete and asphalt. These materials will 
be sorted onsite, if applicable, and placed in a specific dumpster and bin or be demolished and placed 
directly into haul trucks as part of construction activities. The waste hauler will transport material to the 
recycling facilities. The Contractor shall estimate approximate tons of asphalt and concrete. The 
Contractor shall recycle 100 percent of these materials unless an unforeseen contamination event is 
encountered. 
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5.2.4 Waste Reduction Measures 

Design 

The design review team shall consider waste reduction measures to align with the DCM and ECP 
during limited field activities undertaken to support design in Stages 3 and 4.  

Construction 

During Stages 5 and 6, the Contractor shall implement waste reduction measures during 
performance of construction activities including, but not limited to, the following: 

• Minimize the procurement of unneeded supplies 

• Reduce office paper waste by printing and copying double-sided 

• To the extent possible, submit all submittals, reports, and forms in electronic format 

• Recycle field office wastes using available recycling and composting programs 

• To the extent possible and in conformance with the requirements of the contract 
documents, purchase products made with recycled content 

• Handle and store material carefully 

Excavated material moved off-site and/or fill brought onto the site shall not exceed 50 percent of 
total site soil handling; alternatively, 100 percent of fill and excavated materials shall be sources 
within 10 miles of the project site. 

• Calculations detailing the percentage of excavated materials removed, imported, and 
remaining on site 

• Tracking reports of the destination's distance and location of any materials transported off-
site 

5.2.4.1 Recycling and Reuse Facilities  

Design 

Limited field activities contemplated in conjunction with Stage 3 and 4 are not anticipated to 
generate waste materials suitable for processing at reuse and recycling facilities.  

Construction 

Applicable sustainability specifications for processing materials suitable for reuse and recycling 
shall be initiated in Stage 5 and continue in Stage 6. Items that can be recycled or reused will be 
disposed of at the nearest or available facility as identified (Table 5-3, Recycle and Reuse 
Facilities).  

Table 5-3 Recycle and Reuse Facilities 

Name Address 

Shafter-Wasco SLF 17621 Scofield Road, Shafter CA 93263 

Source: Kern County Public Works. N.d. Disposal Site Recycling. https://www.kernpublicworks.com/services/solid-
waste/disposal-site-recycling (accessed April 11, 2025).  

 

5.2.5 Tracking Requirements 

Design 

There are no recycled or reusable materials subject to tracking requirements anticipated to be 
generated in conjunction with limited field activities during Stages 3 and 4. Documentation of 
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compliance with requirements related to construction waste management will support close-out of 
Stage 7. 

Construction 

Applicable sustainability specifications related to tracking of recyclable and reusable materials shall 
be initiated in Stage 5 and continue through Stage 6. 

The Contractor shall monitor the process of waste management, recycling, and reuse of 
construction waste materials to ensure compliance with the CWMP during the LGA Project. The 
Contractor shall ensure that all supporting documentation that demonstrates compliance with the 
waste management plan is provided to the Authority. It will list the materials recycled, the weight 
of these materials, and the cost analysis from reusing or recycling materials. This information will 
be uploaded to EMMA on a monthly basis (depending on subcontractor reporting timing, normal 
reporting is 60 days from the close of the month).  

The Contractor shall enter and upload the estimated weight and volume of construction waste 
and demolition debris through EMMA. All weights and/or volumes of construction waste will be 
entered under the sustainability commitments tab in EMMA. The Contractor shall verify that all 
information uploaded is accurate and correct. The Contractor shall also attach any available 
disposal records. Documentation of compliance with requirements related to construction waste 
management will support close-out of Stage 7. 

5.3 Water Conservation 

5.3.1 Reduction Measures 

Design 

Limited field activities contemplated in conjunction with Stage 3 are not anticipated to generate the 
requirement for consideration of water conservation measures. 

In accordance with DCM Rev 6.2, the system shall, use water conservation and efficiency 
guidelines from CalGreen Code mandatory and voluntary sections for the following facilities phase: 

• Planning 

• Procurement 

• Design 

• Construction 

• Operations 

• Maintenance 

The Contractor and Designer shall design facilities, in accordance with the local climate condition, 
to work toward potable water self-sufficiency through consumption reduction, recycling, and on-site 
capture and storage. The Contractor and Designer shall either manage stormwater onsite to supply 
facility’s internal water demands and landscaping or release it for management through acceptable 
natural time-scale surface flow, groundwater recharge, agricultural use, or adjacent building needs. 

Construction 

Applicable sustainability specifications shall be initiated in Stage 5 and continue in Stage 6. 
Documentation of compliance with requirements related to construction waste management will 
support close-out of Stage 7. The Contractor shall detain and treat 100 percent of the 85th percentile 
local 24-hour storm event and ensure compliance with local requirements. The rate or quantity of 
runoff for the 2-year, 24-hour rainfall event relative to the existing condition (greenfield, Greyfield 
sites, or brownfield) shall not be exceeded.  
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The Contractor shall implement the following measures to minimize water usage in preparation of 
construction, in compliance with DCM Chapter 34: 

• High-efficient fixtures in construction trailers or offices (demonstrate a 40 percent reduction 
in usage) 

• Monitoring and management (demonstrate team’s ability to detect leaks and respond to 
inefficiencies in the system) 

• Reduce embodied water of materials by reducing waste material (calculate a 10 percent 
reduction in material quantities entering the site as a new material) 

• Use alternatives to dust suppression such as dry agents (show 50 percent reduction in 
water usage due to alternative controls) 

• Alternatives for curing concrete (show 50 percent reduction in water usage due to 
alternative controls) 

• Alternatives for truck tire wash stations (show 50 percent reduction in water usage due to 
alternative controls) 

• Reduced embodied water through material selection (permanent and temporary materials) 
(Demonstrate how product selection has contributed to reduced potable water 
consumption by more than 25 percent) 

• Stormwater harvesting (show 40 percent savings by using harvested stormwater) 

• Greywater or wastewater effluent reuse (show 40 percent reuse) 

• Dewatering reuse (show a 40 percent reuse/recycling) 

Construction activities, at a minimum, shall implement reduction measures of 50 percent for potable 
water use by volume against the industry baseline over the operational life of the project; and 20 
percent of total water use against an industry baseline over the operational life of the project.  

The California Stormwater Quality Association also describes water conservation best 
management practices (BMPs) for construction sites in BMP NS-1. Applicable measures listed 
below are consistent with the LGA MMRP (Appendix D).  

• Keep water equipment in good working condition. 

• Stabilize water truck filling area. 

• Repair water leaks promptly. 

• Washing vehicles and equipment on the construction site is discouraged. 

• Avoid using water to clean construction areas. If water must be used for cleaning or surface 
preparation, surface should be swept and vacuumed first to remove dirt. This will minimize 
the amount of water required. 

• Lock water tank valves to prevent unauthorized use or leaking. 

5.3.2 Tracking Requirements 

Design 

Design documents for future construction shall detail the location, purpose, and type of monitoring 
equipment installed. Limited field activities contemplated in conjunction with Stages 3 and 4 are not 
anticipated to require consumptive use of potable water generating requirements for tracking. 

Construction 

Applicable sustainability specifications shall be initiated in Stage 5 and continue through Stage 6. 
Documentation of compliance with requirements related to construction waste management will 
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support close-out of Stage 7. The Contractor shall adhere to the Authority’s Water Conservation 
Plan and DCM Chapter 34. All potable water and non-potable water (not treated to drinking water 
standards and is not meant for human consumption) consumption will be tracked and reported for 
review and approval. Non-potable water is not treated to drinking water standards and is not meant 
for human consumption. Construction shall integrate advanced monitoring systems capable of 
monitoring all primary project functions, accounting for at least 95 percent of water use to be 
implemented. 

The Contractor and its subcontractors will track water truck operation, water deliveries, and water 
sources using a tracking spreadsheet that meets the requirements of the VERA and DCM Chapter 
34. Tracking requirements applicable to design activities would apply to the construction phase; 
additional requirements will be evaluated prior to the start of construction. A stormwater pollution 
prevention plan (SWPPP) or an erosion and sedimentation control plan (ESCP) that details the 
strategies to infiltrate, evapotranspirate, reuse or treat stormwater on site, will be implemented 
during construction activities to meet local erosion and sedimentation requirements. Construction 
activities shall integrate advanced monitoring systems capable of monitoring all primary project 
functions, accounting for at least 95 percent of water use to be implemented. The plan will also 
include industry-accepted best practices, existing site plans, and designed site plans to define 
stormwater runoff patterns on the existing and designed site. 

• To protect surface and groundwater quality, the following documents shall be prepared 
prior to start of any construction activities: Hydrologic and/or hydrogeologic delineation 
studies, considering the aquifers' complexity 

• Assess the potential project’s impacts on surface water and/or groundwater quality, risks, 
and consequences. Water temperature shall be included as a potential impact 

• Documentation that the project does not involve the following: 

o Direct runoff into karst terrain 

o Untreated industrial or chemical discharge to unlined industrial ponds or lakes 

o Reinjection of water wells unless the water is treated to secondary levels 

o Chemical or fracking water injection 

• Spill and leak prevention and response plans. If applicable, show the placement of 
materials storage piles and handling of potentially polluting runoff 

The Contractor shall require all water truck operators to record the storage capacity of each truck, 
the number of water deliveries each day, and the water source of each delivery. Total dust control 
water usage will be reported monthly. Water data will be uploaded into EMMA as an hourly estimate 
value depending on the limited field activities being completed. The Contractor shall record monthly 
domestic water consumption. If water service is provided to the site, the utility provider information 
will be used. In infrastructures where utility service is not available, total monthly water shipments 
to the site will be used. The Contractor shall record the number of water efficient fixtures and, if 
any, the number of standard fixtures installed in project infrastructures and temporary 
infrastructures. This information will be entered through EMMA at the conclusion of the project. 

5.3.3 Post Construction Best Management Practices  

It should be noted that the Authority has been added to the list of nontraditional permittees under 
the Phase II Small Municipal Separate Storm Water (MS4) Permit (State Water Board Order 2013-
0001-DWQ). Therefore, the HSR system will be considered a small MS4 upon completion, and the 
Authority must comply with postconstruction BMP requirements as defined within Subsection F.5.g 
of Section F.5 – Provisions – of the MS4 permit. During the application, review, and approval of 
future development permits (e.g., maintenance facilities, O&M yards, access roads, or other 
improvement), the requirement for postconstruction BMPs will be identified (i.e., Site Design 
Measures and Low Impact Development Design Standards) and BMPs required to be incorporated 
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into future projects will follow the appropriate jurisdictional Storm Water Management Program. 
Once current construction has been completed, activities at the site have limited ongoing potential 
to cause stormwater pollution since all stormwater up to the required design storm will be contained 
on-site. Potentially applicable BMPs are included in Appendix D.  

5.4 Energy Conservation 

5.4.1 Reduction Measures 

Design 

Limited field activities during Stages 3 and 4 shall be conducted using on-road vehicles. The 
hydrovac method being used for the potholing is the industry standard for efficiency and would not 
require the consideration of energy conservation reduction measures during Stages 3 and 4. 
Documentation of compliance with requirements related to energy conservation shall support 
close-out of Stage 7.  

In accordance with DCM Rev 6.2, the Contractor and Designer shall incorporate the following 
means and methods into facilities design and operating systems to the maximum extent feasible: 

• Energy conservation 

• Efficiency features 

• Operating procedures 

HSR Stations, Operations and Maintenance Facilities, and Support Structure Sites shall achieve 
net-positive energy consumption by supplying at least 105 percent of the project’s energy needs 
by on-site renewable energy on a net annual basis, as per the Net Positive Energy Imperative of 
Living Building Challenge. The Designer shall refer to DCM Chapter 34 for detailed design criteria.  

Construction 

Applicable sustainability specifications related to energy conservation should be initiated in Stage 
5 and continue in Stage 6. Documentation of compliance with requirements related to energy 
conservation shall support close-out of Stage 7. Sources of renewable energy include solar, wind, 
biofuel and biomass and biogas. Examples of renewable energy technologies include photovoltaic 
panels, wind turbines, digesters, gasifiers, and micro turbines. The Contractor’s cost analysis 
comparing energy costs from renewable sources versus traditional electricity sources provided by 
local utilities, will greatly impact on the overall expected project schedule and its financial 
sustainability. Similarly, an evaluation of the avoided emissions, as a result of using renewable 
energy sources, versus traditional energy sources provided by local utilities will be performed. 
Where appropriate, the SMP will identify sustainability project performance measures that are more 
appropriately to be considered in future construction and operational phases, in accordance with 
VERA and DCM Chapter 34.  

The Contractor shall also evaluate the cost of purchasing green power from organizations that offer 
green power within the appropriate utility provider. The Contractor shall implement, at a minimum, 
four of the following measures to reduce energy usage: 

• Hybrid or fully electric project vehicles for at least 50 percent of fleet 

• Electrified equipment for at least 20 percent of equipment (vs. gas or diesel engines) 

• Reduce purchased energy for workstations (construction trailer/office energy) by 30 
percent for two of the following: (1) lighting; (2) HVAC; and (3) plug loads 

• Purchase green power (RECs) for 30 percent of workstation energy consumption 
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• Offset electrical consumption by generating 5 percent renewable energy on site (e.g., solar 
panels on trailer complex, solar-powered temporary light plant, solar-powered cameras, 
and variable message sign boards) 

• Schedule acceleration without additional resource consumption 

Monitoring equipment, energy management systems, and associated software independently 
monitoring all limited field activities shall account for at least 75 percent of energy use/consumption 
in implementation. Initial commission of energy systems shall be detailed in the design documents 
to provide location, purpose, and type of monitoring equipment installed. A commissions report 
shall disclose a log of issues, if any. 

These measures are based on the Authority’s “Sustainability” Policy Directive (2020), VERA, and 
DCM Chapter 34. These energy conservation measures are in addition to the fuel reduction and 
renewable fuel measures described in Section 5.1.1, Equipment and Fuel, of this SMP. Reduction 
measures considered for energy conservation during construction and operation phases of the 
project shall be evaluated prior to the start of construction. The Contractor shall evaluate and 
implement measures to reduce energy usage taken during construction, at a minimum, four (4) of 
the measures applicable to construction and operation phases.  

5.4.2 Tracking Requirements 

Design 

Limited field activities contemplated in conjunction with Stages 3 and 4 are not anticipated to use 
energy, beyond that used in on-road vehicle miles, therefore not requiring implementation and 
tracking of energy conservation measures. 

Construction 

Applicable sustainability specifications shall be initiated in Stage 5 and continue through Stage 6. 
Documentation of compliance with requirements related to energy conservation shall support 
close-out of Stage 7. To comply with credit requirements, at least one planning review would occur 
to identify and analyze the project’s potential for reducing energy consumption shall be facilitated; 
and documents shall be prepared, detailing the project has implemented, at a minimum, the four 
selected construction energy conservation strategies. 

The Contractor and its subcontractors shall track monthly energy usage, noting the percentage of 
renewable energy sources. Energy usage information shall be entered into EMMA on a monthly 
basis, including purchase of energy efficient equipment, noting any certifications (Energy Star). 
Tracking requirements applicable to design activities shall apply to the construction phase; 
additional requirements shall be evaluated prior to the start of construction. 

5.5 Materials Conservation 

5.5.1 Reduction Measures 

Design 

Limited field activities contemplated in conjunction with Stages 3 and 4 are not anticipated to require 
acquisition of materials. 

Materials are in consideration by the design team and an Embodied Carbon Plan shall be prepared 
by the design team to facilitate a knowledge transfer from the concepts envisioned by the design 
team to facilitate compliance with DCM requirements during construction undertaken in Stage 5 
through Stage 7.  

Construction 

Applicable sustainability specifications should be initiated in Stage 5 and continue in Stage 
6. Documentation of compliance with requirements related to materials conservation shall support 
close-out of Stage 7. The Contractor, during construction, shall procure environmentally preferable 
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products wherever feasible (see https://www.dgs.ca.gov/PD/Resources/Find-EPP-Goods-and-
Services). Procurement procedures to document the acquisition of property or services will comply 
with the BCCA procurement standards. Third-party compliance oversight will be maintained to 
ensure that the Contractor performs in accordance with compliance requirements. Where practical, 
the Contractor shall use post-consumer, post-industrial recycled products and materials or waste 
materials, such as fly-ash, Ground Granulated Blast Furnace Slag, crushed glass, recycled 
aggregate, and Tire Derived Aggregate. Five percent, at a minimum, shall meet the sustainable 
procurement policy requirements, and the following measures will be taken to ensure compliance: 

• Develop a sustainable procurement policy that details commitments to identify and select 
manufactures and/or suppliers that implement sustainable practices and defines the 
qualifying sustainability requirements. 

• Calculations detailing the total material inventory and the percentage of the total project 
materials, by cost, weight, and volume, to meet the sustainability procurement policy 
requirements. The calculation sheets must include a description of the material and the 
manufacturer or supplier of the material. 

• Supplemental documents disclosing the sustainability performance of each qualifying 
material (e.g., Environmental Product Declarations); and receipts/invoices. 

Upon receipt of a Notice to Proceed and approved agreement with the Authority, the Contractor 
shall upload estimate construction material per LGA segment on a monthly basis. The first month’s 
reporting will include all material used to date for all segments. The monthly quantities will be 
uploaded within 45 days of the close of the month or as supplied by the subcontractor.  

The Contractor shall provide quantity estimates as inputs to the Authority for input. The Contractor 
shall enter and upload an updated materials report form in EMMA with the actual material quantities 
incorporated into the LGA Project based on the as-built drawings. Additional measures applicable 
to construction and operational phases will be evaluated prior to that start of construction.  

5.5.2 Tracking Requirements 

Design 

Limited field activities contemplated in conjunction with Stages 3 and 4 are not anticipated to utilize 
materials requiring implementation and tracking. 

Construction 

Applicable sustainability tracking specifications related to use of materials shall be initiated in Stage 
5 and continue through Stage 6. Documentation of compliance with requirements related to 
materials conservation shall support close-out of Stage 7. The Contractor and its subcontractors 
shall track the use of post-consumer and post-industrial recycled products and materials; and shall 
upload report to EMMA. Tracking requirements applicable to design activities shall apply to the 
construction phase; additional requirements shall be reevaluated prior to the start of construction.  

The Contractor shall track the use of post-consumer and post-industrial recycled products and 
materials. This information will be entered into EMMA. Upon completion of final design for 
incremental sections, The Contractor will enter and upload a quantity estimate for that section of 
completed design, using the materials report form in EMMA, of the following materials:  

• Concrete (cast in place) cubic yards (mix design to be industry standard) 

• Precast concrete cubic yards (mix design to be industry standard) 

• Aggregate cubic yards 

• Imported fill or soil cubic yards 
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• Rebar ton (industry standard composition) 

• Structural steel ton (industry standard composition) 

Prior to final acceptance, the Contractor shall enter and upload an updated materials report form 
in EMMA with the actual material quantities incorporated into the LGA Project based on the as-built 
drawings.  

5.6 Community Air Monitoring Plan 

5.6.1 Reduction Measures 

Design 

The design team shall employ emissions reduction measures, such as controlling nuisance dust to 
align with DCM sustainability requirements during limited field activities in support of Stages 3 and 
4.  

Construction 

Prior to the initiation of construction activities associated with Stages 5 and 6, the Contractor shall 
provide a Community Air Monitoring Plan (CAMP) that includes the monitoring of pollutants of 
concern for at least 7 consecutive days prior to the commencement of construction and during 
construction. Documentation of compliance with requirements related to air quality monitoring shall 
support close-out of Stage 7. Monitoring of air pollutants will, as a minimum, include: 

• PM10 

• PM2.5 

• CO 

• VOC 

• Sulfur Dioxide (SO2) 

• Nitrogen Dioxide (NO2) 

Monitors will be set up to meet all requirements set forth by the U.S. EPA, CARB, and the 
SJVAPCD. Location and number monitors will be determined based on location, type of 
construction activities, and sensitive receptor locations. Monitoring shall be continuous during 
construction activities and provide data at intervals appropriate to compare to standards 
established in the CAMP. An anemometer will be used to measure wind speeds and direction. 
Monitoring will be initiated before construction to establish base line levels and will be set with 
action level alerts during construction to provide immediate notification to the Contractor when 
measured air quality levels are approaching an exceedance of established standards and 
thresholds. The CAMP will also include details on data collection and storage, reporting format, 
monitoring and maintenance. All data shall be stored for a minimum of 1 year and available to the 
Authority upon request. 

5.6.2 Tracking Requirements 

Design 

The miles logged by on-road vehicles during the completion of potholing activities and on-road and 
off-road vehicles during geotechnical investigations have been logged and will continue to be 
uploaded to EMMA on a monthly basis during limited field activities pursuant to the VERA 
agreement (see Appendix E).  

Construction 

Applicable sustainability specifications should be initiated in Stage 5 and continue through Stage 
6. The Contractor shall monitor air quality to ensure compliance with the CAMP during the LGA 
Project. The Contractor shall ensure that all supporting documentation is provided to the Authority 
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to demonstrate compliance with the CAMP. It will list the pollutants of concern that are monitored 
and how the project will mitigate pollutants in exceedance of thresholds established by the 
SJVAPCD, the compliance of which is monitored pursuant to the VERA agreement (see Appendix 
E). Tracking requirements applicable to design activities would apply to the construction phase; 
additional requirements will be evaluated prior to the start of construction. The Contractor shall 
provide the total construction activity information and the total carbon dioxide equivalent emissions; 
and GHG emission reduction measures related to construction activities by increasing fuel 
efficiency and using electric-powered equipment. Carbon dioxide equivalent totals shall encompass 
at a minimum, all site activity, including off-road equipment operation, on-road hauling for materials 
and site travel. 

5.7 Other Sustainable Construction Practices  

5.7.1 Reduction Measures 

Design 

The other sustainable practices that shall be considered in conjunction with construction activities 
to be undertaken in Stages 5 and 6 are not applicable to the limited field activities to be 
undertaken during Stages 3 and 4. 

Construction 

Applicable sustainability specifications shall be initiated in Stage 5 and continue in Stage 6. 
Documentation of compliance with requirements related to other sustainable construction practices 
shall support close-out of Stage 7. In addition to the measures described previously, the Contractor 
shall consider other feasible improvements during construction activities to ensure the sustainability 
of the Project. These measures include, but are not limited to, the following:  

• On-site recycling and reuse of construction and demolition debris (non-hazardous and non-
contaminated materials), such as concrete, cement, masonry materials, scrap metal, rock, 
wood (not treated), glass, plastics, landscape materials, piping and plumbing materials, 
drywall, asphalt pavement, and other construction materials 

• Modular construction and off-site fabrication to minimize on-site waste 

• Reusable formwork 

• Packaging of take-back arrangements with suppliers 

• Selection of compostable or reusable temporary erosion control devices 

• Use of Forest Stewardship Counsel certified timber for on-site carpentry work 

• Recycling and composting of infrastructures in site offices 

• Use of recycled paper for site office use (minimum 30 percent post-consumer recycled 
content) 

• Use of products formulated with safer chemicals to reduce chemical exposures to workers 
and the public 

• Use of paperless documentation, records management, and submittal process 

The Contractor shall consider other feasible improvements to the sustainability of the Project. 
Additional sustainability practices and reduction measures considered for the construction and 
operation phases of the project will be evaluated prior to the start of construction. The credit 
requirements associated with construction activities include: 

• Apply measures outlined in CWMP to address stakeholder concerns, impacts, and required 
mitigation measures related to noise and vibrations, safety and wayfinding, access and 
mobility, and lighting. 
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• Maintain stakeholder communication program to inform mitigation measures. 

Ensure implementation of monitoring and corrective action programs for construction impacts due 
to stakeholders’ feedback. 

5.7.2 Tracking Requirements 

Design 

Since there are no other known sustainable practices that could be applied to the limited field 
activities to be undertaken during Stage 3, there is no anticipated tracking of other sustainable 
construction practices in conjunction with Stage 3. 

Construction 

Applicable sustainability specifications should be initiated in Stage 5 and continue through Stage 
6. Documentation of compliance with requirements related to other sustainable construction 
practices shall support close-out of Stage 7. The Contractor shall document all measures applicable 
to regulatory or contract requirements. Additional tracking requirements shall be evaluated prior to 
the start of construction. On-site recycling of materials shall be reported monthly through EMMA as 
part of overall waste diversion tracking. 

5.7.3 Training Requirements 

Design 

As specified in DCM Chapter 34, Envision credits related to Health and Safety training in Stage 3 
and 4 have been addressed in conjunction with the limited field activities being conducted to 
support development of 30% and 60% design. All field personnel are required to receive health and 
safety training related to the specific assigned duties, and Worker Environmental Awareness 
Program (WEAP), including training related to Sustainability, prior to working in the field. 

Construction 

The Contractor, during design and construction phases, shall incorporate monthly Health and 
Safety Training. The WEAP training shall continue to incorporate Sustainability training into the 
WEAP throughout construction undertaken in conjunction with Stage 5 through Stage 7.  

5.8 Other Sustainable Design Practices 

5.8.1 Reduction Measures 

Design 

The other sustainable practices shall be considered in conjunction with limited design activities to 
be undertaken in Stage 3 through Stage 4. 

Demonstration of High-Performance Design 

In accordance with DCM Rev 6.2, the Contractor and Designer shall design stations and 
maintenance facility buildings in accordance with CalGreen Code mandatory and voluntary 
measures. The Contractor and Designer shall understand “Voluntary Measures” to be mandatory. 
The Contractor and Designer shall optimize the station and maintenance facility buildings in regard 
to site design, energy, water, materials use, indoor air quality, construction practices, and 
management. 

Green or Renewable Energy 

In accordance with DCM Rev 6.2, in operation, the Authority will produce or procure the quantity of 
renewable energy to feed into the California grid, equal to the amount that systems facilities and 
train operations consume.  
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Construction 

The other sustainable practices that shall be considered in conjunction with limited design activities 
to be undertaken in Stage 3 through Stage 4 are not applicable to the field activities to be 
undertaken during Stages 5 and 6. 

5.8.2 Tracking Requirements 

Design 

Compliance with other sustainable design practices shall be tracked consistent with specifications 
in DCM Rev. 6.2.  

Demonstration of High-Performance Design 

In accordance with DCM Rev 6.2, the Contractor and Designer shall use the LEED, the Living 
Building Challenge, or other appropriate assessment methodology. The rating shall be the 
maximum reachable in accordance with the Authority evaluation. 

Green or Renewable Energy 

In accordance with DCM Rev 6.2, the Contractor and Designer shall specify the use of building-
based and on-site renewable technologies (i.e., solar, geothermal, wind, biomass, and biogas) to 
the extent feasible.   

Construction 

Since there are no other known sustainable practices that could be applied to the field activities to 
be undertaken during Stages 5 and 6, there is no anticipated tracking of other sustainable 
construction practices in conjunction with Stages 5 and 6. 

5.8.3 Training Requirements 

Design 

As specified in DCM Chapter 34, Envision credits related to Health and Safety training in Stage 3 
and 4 have been addressed in conjunction with the limited field activities being conducted to 
support development of 30% and 60% design. All field personnel are required to receive health and 
safety training related to the specific assigned duties, and WEAP, including training related to 
Sustainability. 

Construction 

The Contractor, during design and construction phases, shall incorporate monthly Health and 
Safety Training. The WEAP training shall continue to incorporate Sustainability training into the 
WEAP throughout construction undertaken in conjunction with Stage 5 through project close-out 
(Stage 7).  

5.9 Environmental, Economic, and Social Impact 

5.9.1 Reduction Measures 

Design 

The design review team shall consider environmental, economic, and social impacts consistent 
with the ECP and sustainability goals during limited field activities applicable to Stages 3 and 4. 
These field activities and compliance monitoring requirements include but are not limited to:   

• Preparation and implementation of a Restoration and Revegetation Plan to limit highly 
invasive species 

Construction 

The Contractor shall consider other feasible improvements to reduce potential impacts to ensure 
control on the project’s waste streams. In compliance with RELi 2.0, Community Cohesion, the 
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Sustainability Manager will ensure public and stakeholder engagement to implement reduction 
measures where applicable; and actively participate in local disaster recovery programs.  

The Embodied Carbon Plan (see Appendix I) and the Climate Risk and Resiliency Report (see 
Appendix J) shall document how the Contractor and Sustainability Manager considered and 
addressed risks associated with changing climate conditions in its design of specific assets. The 
Climate Risk and Resiliency Report shall include any climate change related Site-Specific Hazard 
Analyses (SiSHAs) resulting in potential impacts to the environment, economy, and society. A 
Precipitation-Based Floor Risk Analysis for capital project design assets and defensible space 
design may need to be incorporated with maintenance requirements (see Appendix B).  

5.9.2 Tracking Requirements 

Design 

Compliance with environmental, economic, and social impacts specified in the LGA SEIR/SEIS 
shall be tracked in EMMA, consistent with specification in the ECP (Appendix D).  

Climatic Conditions 

In accordance with DCM Rev 6.2, the Contractor and Designer shall follow best available state 
guidance to account, in design, for climate-change risks, including: 

• Changes in sea level and precipitation 

• Average and extreme precipitation 

• Rising and extreme temperatures 

• Wildfire 

The Designer shall refer to DCM Chapter 34 for detailed design criteria. The CHSR system shall 
achieve the design criteria in all climatic and environmental conditions present along Authority 
ROW. The contractor and designers shall consider all historic and predicted future climate highs 
and lows for 100 years from final acceptance. Climate conditions include, but are not limited to: 

• Temperature 

• Relative humidity 

• Rainfall and snowfall 

• Thunderstorms 

• Lightning 

• Wind  

• Dust storms 

• Fog 

• Elevation and air pressure 

• Air quality 

Elevation and Air Pressure 

In accordance with DCM Rev 6.2, the Contractor and Designer shall take into account elevation 
along the alignment as applicable which rises above sea level approximately 3,000 feet across 
Tehachapi Pass, 3,225 feet across the San Gabriel Mountains, and 1,300 feet across Pacheco 
Pass. 
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Air Quality 

In accordance with DCM Rev 6.2, the Contractor shall provide and maintain a CAMP, that includes 
the monitoring of pollutants of concern. The contractor shall meet the requirements set forth by the 
U.S. EPA, CARB and the SJVAPCD. The Designer and Contractor shall refer to DCM Chapter 34 
for detailed design and construction criteria. Summary air quality conditions are provided by county 
and by air basin. The alignment includes the following California air basins: 

• Sacramento Valley 

• San Francisco Bay Area 

• San Joaquin Valley 

• Mojave Desert  

• South Coast 

• San Diego County 

Contractors and designers shall track emissions by CARB, including: 

• Ozone  

• Carbon monoxide 

• Hydrogen sulfate 

• Methane 

• Nitrous oxide 

• PM2.5 and PM10 

• Sulfur dioxide 

• Lead 

Historic air quality data is available through CARB’s Air Quality Data Query Tool 
(http://www.arb.ca.gov/aqmis2/aqdselect.php)  

Construction 

Applicable sustainability specifications related to environmental, economic, and social impacts 
specified in the LGA SEIR/SEIS shall continue to be tracked, in EMMA, consistent with the 
specifications in the ECP, for construction activities undertaken in conjunction with Stage 5 through 
Stage 7 (Appendix D). 

The Contractor shall track environmental, economic, and social impact measures in compliance 
with requirements, to be updated prior to construction activities. 

5.10 Reporting 

Design 

The design team shall track equipment usage, in conjunction with limited field activities, to ensure 
compliance with reporting requirements for limited field activities, to be undertaken in conjunction with 
Stages 3 and 4.  

Construction 

Throughout Stage 5 through Stage 7, the Contractor shall enter and upload monthly reporting (as EMMA 
becomes available until Project completion) via EMMA on its sustainability, construction waste 
management activities (refer to CWMP) and VERA requirements. The Authority and corresponding third-
party will provide inputs and verified EPDs based on their energy analysis of the costs and quantities 
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associated with all project construction materials. The following workflow process has been developed to 
provide a preliminary process of how the workflow will be completed day-to-day with uploading: 

• Step 1: The Contractor Sustainability Team and Environmental Compliance Manager (ECM)—The 
Contractor ECM and Sustainability Lead/Specialist compile data from subcontractors, verify 
accuracy of information, and compile data package and narrative for module submittals. 

• Step 2: The Contractor's Sustainability Team and ECM appointed assistant upload sustainability 
data and reporting to the EMMA system. 

• Step 3: Project Construction Management (PCM) Authority Staff, or Responsible Agency Staff 
Review—Staff will have readily available access to EMMA data and reporting. 

Access to EMMA will be made available to the Contractor by the Authority. Recordkeeping entries will 
include the following at minimum: 

• Off-site recycling services of each designated material or item, who have agreed to accept and 
divert that item from a landfill, in the proposed and actual quantities. Schedule each item and list 
off-site recycling service and hauler company name, telephone number, address, and person(s) 
contacted. 

• Delivery receipts for the materials and waste materials sent to the permitted recycling facilities, 
processing facilities, or landfill. 

• Delivery receipts for the materials and salvaged items donated, sold, or delivered to jurisdictional 
authority or Utility Owner. 

• Documentation for these materials and salvaged items re-used as part of the work. 

• Data including off-road equipment inventory and total hours used, by equipment, on-road 
equipment inventory and total distance traveled, fuel use (by type of fuel), water use, power use, 
materials delivery (distance, equipment type and model year, fuel type), waste (recycled quantity, 
reused quantity, type of waste and disposal destination), and diesel emissions (of any equipment 
or activity not captured elsewhere), Environmental Product Declarations, and employee commute 
data. 

• The use of post-consumer, post-industrial recycled products, and materials including data on type 
of material/product, quantity, location/structure, and dollar value including the reuse/beneficial use 
of recyclable material onsite. 

Equipment that will be used onsite, and on-road for off-site deliveries: 

• Type of equipment 

• Serial number/tag ID 

• Diesel Off-road On-line Reporting System (DOORS) number, model, and year 

• Engine model year 

• Rated horsepower 

• Load factor 

• Photograph of Air Resources Board engine tag and EIN number 

This inventory will be updated by the Contractor when actual equipment is delivered to the site, and records 
will be kept on the time of use on the project site. The Contractor shall survey project employees and staff 
and develop an inventory of employee and staff commuting. The inventory will be entered and uploaded in 
EMMA. The Contractor shall also meet the requirements for the VERA, by monitoring and tracking 
equipment usage and fuel consumption. The inventory will include at least the following and will be 
monitored through EMMA Sustainability Admin module. 
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• On-road equipment used for off-site deliveries to the site: 

o Vehicle type 

o Vehicle make 

o Vehicle model 

o Vehicle model year 

o Total distance traveled daily 

o Fuel type 

The Contractor shall also provide quantity estimates as inputs to the Authority’s energy analysis for 
construction materials. Upon completion of final design for incremental sections, the Contractor shall enter 
and upload a quantity estimate for that section of completed design, using the materials report form in 
EMMA, of the following materials: 

• Concrete (cast in place) cubic yards by mix design 

• Pre-cast cubic yards 

• Aggregate cubic yards 

• Imported fill or soil cubic yards 

• Rebar ton 

• Structural steel ton 

Prior to Final Acceptance, the Contactor shall enter and upload an updated materials report form in EMMA 
with the actual quantities incorporated into the Project based on the as-built drawings. An end-of-life plan 
will be completed to include the project’s ultimate decommissioning, deconstruction, or replacement, and 
relevant future demands, loads, and other requirements. The documents shall summarize how the project 
design allows for expansion, reconfiguration, multiple uses, and/or demonstrate how the project can be 
feasibly and beneficially repurposed at the end of the project’s useful life.  
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6.0 ORGANIZATION AND TRAINING 

Design 

The Sustainability Manager will have overall responsibility for implementation of the SMP. Parties 
responsible for tracking each section (for example, equipment type) will be identified, and a communication 
plan will be developed to internally communicate sustainability goals during the design phase’s limited field 
activities applicable to Stages 3 and 4. 

The on-boarding process for all site workers and subcontractors will include the objectives of the SMP and the 
responsibility for implementing reduction measures as applicable. The following items will be addressed in the 
on-boarding process (tailored to the scope of the worker or subcontractor): 

• Objectives of the SMP 

• Sustainability goals 

• Reporting of off-road and on-road equipment usage 

• Jobsite best management practices for energy and water 

Construction 

Organization training shall be included in the Communication Plan and shall be tailored to project 
construction activities. The Contractor shall ensure station operations comply with the followed required 
trainings, in accordance with DCM Rev 6.2 (Appendix B) and the Envision Plan (Appendix G): 

• Safety training programs, including health and safety personnel training and task-specific safety 
training 

• WELL Health-Safety Training, SC3, Improve Cleaning Practices 

• WELL Health-Safety Training, SC5, Reduce Respiratory Particle Exposure 

• WELL Health-Safety Training, SA1, Assess Ventilation 

• WELL Health-Safety Training, SA2, Assess and Maintain Air Treatment Systems 

• WELL Health-Safety Training, SA 5, Manage Mold and Moisture 

• Recycling, disposal, and tracking of construction debris 

• Tracking of construction materials  
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7.0 RISK EVALUATION 

Design 

In DCM Chapter 34.2.1.7, it is stated that the Climate Risk and Resiliency Report "shall recommend 
mitigation actions for climate-change related risks" and that it "shall address all feedback received and 
detail mitigation actions approved by the Authority for incorporation into design." The design review team 
developed a dynamic risk register for the LGA for Stages 3 and 4 and a Preliminary Climate Risk and 
Resiliency Report (Appendix J) to further assess potential risks to assets associated with Climate Change 
or Site-Specific Hazards Analysis and will recommend potential adaptation measures to be evaluated as 
the design progresses and will be incorporated into the design as feasible. 

Construction 

Risk assessment applicable to project construction activities will be evaluated prior to the start of 
construction and applicable measures shall be implemented in construction activities. The Climate Risk and 
Resiliency Report shall include any climate change related Site-Specific Hazard Analyses (SiSHAs), if 
performed, which requires a Precipitation-Based Flood Risk Analysis (refer to DCM, Section 34.2.1.7.1). 
To improve construction safety and minimize risks, the Contractor shall comply with the following credit 
requirements, in compliance with DCM Chapter 34: 

• Safety charter signed by the subcontractors including the project’s safety commitments 

• Safety rewards program including summary of the safety awards and companies/persons awarded 

• Safety audit supervised by senior managers 

• Investigative processes that focus on root cause and corrective actions 

• Injury management program 

• Risk assessment report (see Appendix J to be attached upon completion) 

• Incident review process 

• Lessons learned reports 

• Safety training programs including health and safety personnel training and task-specific safety 
trainings 

• Site specific security plan 
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California High-Speed Rail Authority 
 

2 BASIS OF DESIGN 1 

2.1 Introduction 2 

This DCM chapter defines the major components and performance objectives of the California High 3 
Speed System (CHSR System) as envisioned by the California High Speed Rail Authority (Authority) to 4 
support the development of the engineering and regulatory basis for the California High Speed Rail 5 
Program (CHSR Program). Specifically, it focuses on components, objectives, processes, requirements, 6 
and assumptions which are governed by Authority policy. The Basis of Design (BoD) is considered a 7 
living document and will be updated as the project is further developed and designed. 8 

2.1.1 Background 9 

The California High-Speed Rail Authority (Authority) is the nine-member state governing board 10 
responsible for planning, designing, constructing, maintaining and operating a high-speed rail system that 11 
will serve California's metropolitan areas. 12 

The purpose of the statewide CHSR System is to provide a safe and reliable high-speed electrified train 13 
system that links the major metropolitan areas of the state and that delivers predictable and consistent 14 
travel times. A further objective is to provide an interface with commercial airports, mass transit, and the 15 
highway network and relieve capacity constraints of the existing transportation system as increases in 16 
intercity travel demand in California occur, in a manner sensitive to and protective of California’s unique 17 
natural resources. 18 

2.1.2 Project Description 19 

The proposed CHSR System encompasses approximately 800 route miles and will provide intercity travel 20 
in California between the major metropolitan centers of Sacramento, the San Francisco Bay Area, the 21 
Central Valley, Los Angeles, the Inland Empire, Orange County, and San Diego. 22 

The CHSR System shall be of proven technology. 23 

The CHSR System shall be electrically powered. 24 

The CHSR System shall be steel-wheel-on-steel-rail technology. 25 

The CHSR System shall include state-of-the-art safety, signaling, and train-control systems. 26 

The CHSR System route is planned to be constructed at-grade, in open trench, in tunnels, or on elevated 27 
guideway depending on the terrain and physical constraints encountered. Extensive portions of the 28 
System will lie within, or adjacent to, existing rail or highway right-of-way (ROW) to reduce potential 29 
environmental impacts and minimize land acquisition costs. 30 

The CHSR System shall be capable of fully meeting the objectives fixed by Proposition 1A. 31 

As it is described in the following sections of this document, The CHSR System shall Interface with 32 
commercial airports, mass transit, and the highway network. 33 

2.1.3 Project Development Process 34 

Project development for the CHSR System adheres to a prescriptive regulatory process to ensure that 35 
issues are assessed, impacts are identified, and mitigation is included in the final project. Included are the 36 
fulfillment of the requirements of NEPA and CEQA. 37 

The major milestones in this process are: 38 

• Program EIR/EIS, Conceptual Engineering 39 
• Draft Project-Specific EIR/EIS, Preliminary Engineering (15 percent Design) 40 
• Final Project-Specific EIR/EIS 41 
• Preliminary Engineering (to support procurement) 42 
• Record of Decision (ROD)/Notice of Determination (NOD) 43 
• Procurement Documents 44 
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• Permitting 1 
Following receipt of the ROD from the FRA, implementation activities will culminate in the start of revenue 2 
service for the CHSR System, including the following: 3 

• Land Acquisition and Utility Relocation 4 
• Design and Construction 5 
• Testing, Commissioning, and Training 6 
• Start of Revenue Service 7 

2.1.3.1 System Design Approach 8 

Due to the complex and high-speed operating conditions, high-speed rail (HSR) systems shall be 9 
developed from the beginning as a system of systems using a System Engineering approach to achieve a 10 
full integration of all elements to work together in an efficient, safe, and reliable manner. 11 

The development of the CHSR System shall be considered as an adaptation of existing and available 12 
high-speed rail system approaches, one that meets the requirements of applicable and developing federal 13 
and state safety regulations. 14 

2.1.4 Regulations, Codes, Standards, and Guidelines 15 

The following sections list the international, federal, state, and industry‐specific regulations, codes, 16 
standards, and guidelines that have been used in development of the design criteria of the CHSR 17 
System. In addition, the regulations, codes, standards, and guidelines pertaining to each area of design 18 
are listed at the beginning of the associated Design Criteria Manual (DCM) chapter. 19 

Additional, applicable requirements by authorities having jurisdiction over the design, construction, and 20 
operation of the facility shall be identified by the designer and contractor and applied as required for 21 
approval. See general provisions for precedence of Regulations, Codes, Ordinances, and Standards. 22 

Unless a specific publication edition is identified, the latest edition shall apply. 23 

Deviations from the criteria stated herein shall require approval from the Authority. 24 

2.1.4.1 Regulations and Codes 25 

Federal and state regulations and codes govern passenger and freight rail systems in the United States 26 
(US). These regulations are typically the basis of design and govern the operation of conventional rail 27 
networks. They are neither specifically applicable to the basis of design, nor do they govern the operation 28 
of high-speed rail systems with speeds over 150 miles per hour (mph). As such, international regulations 29 
and codes provide additional guidance. Other regulations and codes apply to the design of high-speed 30 
rail buildings and facilities and are not specific to the CHSR System. 31 

2.1.4.1.1 International Regulations and Codes 32 

• Technical Specifications for Interoperability (TSI) concerning Trans‐European High‐Speed Rail 33 
• European Standards (EN for European Norms) 34 

- European Committee for Standardization (CEN) 35 
- European Committee for Electrotechnical Standardization (CENELEC) 36 
- European Telecommunications Standard Institute (ETSI) 37 

• International Union of Railways (UIC) Code 38 

2.1.4.1.2 Federal and National Regulations and Codes 39 

• Americans with Disabilities Act (ADA) 40 
• Americans with Disabilities Standards for Transportation Facilities 41 
• Code of Federal Regulations (CFR), specifically Title 47, Title 49 vol 7 Part 661 Buy America 42 

Requirements, Title 49 Part 37 and Parts 200‐299, and Title 28 Part 36. 43 
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• U.S. Environmental Protection Agency (EPA) Laws, Regulations, Guidance and Dockets, and 1 
Executive Orders 2 

• National Electric Code (NEC) 3 
• National Electrical Safety Code (NESC) 4 
• National Fire Protection Association (NFPA) Codes and Standards 5 

2.1.4.1.3 State Regulations and Codes 6 

• California Building Standards Code (CBC), Title 24 of the California Code of Regulations (CCR) 7 
• California Business and Professions Code 8 
• CCR 9 
• California Public Utilities Commission (CPUC) General Orders (GOs) 10 
• California Streets and Highways Code 11 

2.1.4.2 Standards and Guidelines 12 

Standards have been developed by governments, industries, and operators for design and construction to 13 
ensure consistency and compatibility among various elements of a rail system. In some cases, fulfillment 14 
of standards may be required to secure regulatory approvals from the US Army Corps of Engineers 15 
(USACE), Division of the State Architect, Office of the State Fire Marshall, California Coastal 16 
Commission, the California Department of Transportation (Caltrans), and other agencies and authorities. 17 

2.1.4.2.1 International Standards and Guidelines 18 

• International Electrotechnical Commission (IEC) 19 

2.1.4.2.2 Federal Standards and Guidelines 20 

• FRA Standards and Guidelines 21 
• Federal Emergency Management Agency (FEMA) Guidelines 22 
• Federal Highway Administration (FHWA) Guidelines 23 
• National Earthquake Hazards Reduction Program (NEHRP) 24 
• USACE Guidelines 25 
• US Bureau of Land Management (BLM) Surveying Manual 26 
• US Geological Survey (USGS) Standards 27 

2.1.4.2.3 State Standards and Guidelines 28 

• California Disabled Accessibility Guidebook (CalDAG) 29 
• California Seismic and Safety Commission Standards and Guidelines 30 
• California Occupational Safety and Health Administration (Cal/OSHA) Standards 31 
• Caltrans 32 

- Caltrans Bridge Design Manuals, including Bridge Design Specifications (CBDS), Bridge 33 
Design Practice (CBDP), Bridge Design Aids (CBDA), Bridge Design Details (CBDD), 34 
Caltrans Bridge Memo to Designers (CMTD), Caltrans Standard Specifications, Caltrans 35 
Standard Plans, Caltrans Seismic Design Memorandum, Caltrans Seismic Design Criteria 36 
(CSDC) 37 

- Caltrans Highway Design Manual 38 
- Caltrans Plans Preparation Manual and other guidelines for report preparation 39 
- Caltrans Project Development Procedures Manual 40 
- Caltrans Surveys Manual 41 
- Caltrans Transportation Management Planning Guidelines 42 
- Caltrans User's Guide to Photogrammetric Products and Services 43 
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- Caltrans Right-of-Way (ROW) Manual, Forms, and Exhibits 1 
- Caltrans Storm Water Quality Manuals and Handbooks 2 

• Other ROW Publications 3 
• California Manual on Uniform Traffic Control Devices (MUTCD) 4 

2.1.4.2.4 Industry Standards and Guidelines 5 

• American Association of State Highway and Transportation Officials (AASHTO) Guidelines 6 
• American Concrete Institute (ACI) Building Code Requirements 7 
• American Institute of Steel Construction (AISC) Steel Construction Manual 8 
• American Public Transportation Association ([APTA] formerly the American Public Transit 9 

Association) Guidelines 10 
• American Railway Engineering and Maintenance‐of‐Way Association (AREMA) Manual for 11 

Railway Engineering, Portfolio of Trackwork Plans, and Communications and Signals Manual of 12 
Recommended Practices 13 

• American Society for Photogrammetry and Remote Sensing (ASPRS) Manual 14 
• American Society for Testing and Materials (ASTM) International Standards 15 
• American Society of Civil Engineers (ASCE) Guidelines 16 
• American Welding Society (AWS) Codes 17 
• American National Standards Institute (ANSI) Standards 18 
• American Standard Code for Information Interchange (ASCII) 19 
• American Society of Heating, Refrigerating and Air‐Conditioning Engineers (ASHRAE) Guidelines 20 
• American Society of Mechanical Engineers (ASME) Standards and Guidelines 21 
• Underwriters Laboratories (UL) Standards 22 
• Institute of Electrical and Electronics Engineers (IEEE) Standards 23 
• Association of American Railroads (AAR) Standards 24 

2.1.4.2.5 Other Jurisdictions 25 

Additional regulations, codes, standards, and guidelines may need to be considered along with site‐26 
specific permit and operational requirements. The following are representative agencies, organizations, 27 
and services that may have specific design standards and specifications, and operational and facility 28 
requirements that may need to be considered in the design of high-speed rail facilities: 29 

• Air quality districts 30 
• Bicycle coalitions 31 
• City, county, and municipal codes and ordinances 32 
• City, county, and municipal utilities codes and standards 33 
• Congestion management agencies 34 
• County transportation authorities 35 
• Departments of public works 36 
• Fire departments 37 
• Police departments 38 
• Emergency responders 39 
• Freight railroads, including the following: 40 

- Burlington Northern Santa Fe (BNSF) Railway Engineering Standards 41 
- Union Pacific Railroad (UPRR) Engineering Standards 42 

• Flood control districts 43 
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• Passenger rail and local transit agencies, including the following: 1 
- Amtrak Standards and Guidelines 2 
- Peninsula Corridor Joint Powers Board (Caltrain) Design Criteria and Engineering Standards 3 
- Southern California Regional Rail Authority (SCRRA) Engineering Standards 4 

• Parks and recreation departments 5 
• Public utilities commission(s) 6 
• Regional comprehensive planning agencies 7 
• Regional councils of governments 8 
• Regional environmental agencies and commissions 9 
• Regional water quality control boards 10 
• School districts 11 
• Waste management entities 12 

2.1.4.2.6 Coordination with Agencies and Railroad 13 

For those areas where the high-speed rail line might enter, intersect, or impact the jurisdiction of other 14 
owner operators, the Authority will establish statewide memoranda of understanding (MOUs) with the 15 
owner-operator for implementation throughout the CHSR System. 16 

Interagency Agreements (IA) shall be established where applicable. 17 

2.1.5 Other California High-Speed Rail System Documents 18 

The following California High-Speed Rail System documents shall be considered with this DCM: 19 

• Standard Specifications 20 
• Authority Directive Drawings 21 
• Authority Computer Aided Design and Drafting (CADD) Manual 22 
• Authority Plans Preparation Manual 23 
• Authority Design Variance Request Procedure 24 

2.1.6 Precedence of Conflicting Requirements 25 

2.1.6.1 Precedence by Jurisdiction 26 

CHSR design criteria shall specifically apply to Authority owned track and high-speed rail facilities within 27 
Authority ROW. 28 

Where HSR trains operate within another (third party) railroad's or transportation agency's ROW, the 29 
design requirements of the host railroad shall take precedent. 30 

Where these requirements conflict with the Authority requirements, contractors shall seek instruction from 31 
the Authority. 32 

The design of facilities owned by a third party located outside Authority ROW shall comply with the 33 
requirements prescribed by the third party. 34 

Where third-party infrastructure is located within Authority ROW, the more stringent of the requirements 35 
shall apply as required to achieve concurrence of the Authority and each third party. 36 

2.1.6.2 Precedence by Type of Requirement 37 

Applicable regulations and codes take precedence over standards and guidelines. 38 

In the case of differing values between the regulations, codes, standards, and guidelines, the criterion 39 
followed shall be that which results in the satisfaction of all applicable requirements and confirmed by 40 
submission of an RFI by a contractor to the Authority. 41 
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The designer and contractors shall refer to the specific design criteria for applicability of international 1 
regulations codes and standards. 2 

2.1.7 Design Variances 3 

Contractors and designers shall request design variances for design elements that do not meet the 4 
limiting (maximum/minimum) CHSR System design criteria. 5 

Requests for variances to design criteria shall follow the System Design Variance Request process. 6 

Design variances and exceptions to a third party's design standards shall follow the third party's design 7 
exception process. 8 

Where a design variance is required for both the System and a third party, the design exception process 9 
for both entities shall be followed. 10 

The Designer or Contractor shall use the criteria from the DCM unless they received a written approval 11 
from the Authority concerning a requested variance. 12 

2.1.8 Definitions 13 

Definition: California High Speed Rail Authority = Responsible for planning, designing, building, and 14 
operation of the CHSR System. The system will eventually extend to Sacramento and San Diego, totaling 15 
approx. 800 miles. The Authority is also working with regional partners to implement a statewide rail 16 
modernization plan. 17 

Definition: High-Speed Rail System (HSR System) = As defined in the international standards, a high-18 
speed rail system is a system of infrastructure, track, railway systems, and train sets able to deliver a 19 
service at speed equal or greater than 155 mph or 250 kilometers per hour (km/h). In case of existing 20 
upgraded lines, the system can be considered as high-speed when the upgraded speed is equal or 21 
greater than 125 mph or 200 km/h. 22 

Definition: California High-Speed Rail System (CHSR System) = The CHSR System planned, 23 
designed, built, and operated by the Authority. 24 

Definition: California High-Speed Rail Program (CHSR Program) = The grouping of all the activities 25 
and projects managed in a coordinated way by the Authority to develop the CHSR System. 26 

Definition: Full Access Control = Area completely fenced to avoid trespassing and to which access (i.e., 27 
Pedestrian, Vehicle, rooms containing fixed equipment, corridors, stairwells, etc.) can only be provided 28 
through doors and/or gates with a lock system controlled by electronic control devices such as card 29 
readers or pin pads capable of preventing unauthorized access. 30 

Definition: Station = A railway facility or area where trains can stop to load or unload passengers. 31 

Definition: Terminal Station = A station located at the “end points” of the system, including dead-end 32 
tracks, where all trains must stop upon arrival. 33 

Definition: Intermediate Station = “Mainline” stations providing service along the CHSR System route 34 
and located between terminal stations. 35 

Definition: Yard = A series of railroad tracks for storing, sorting, or loading and unloading railroad cars 36 
and locomotives. Railroad yards have many tracks in parallel for keeping rolling stock stored off the 37 
mainline so that they do not obstruct the flow of traffic. 38 

Definition: Siding = A lower-speed track parallel to the mainline track and connected to it at both ends by 39 
switches. A siding does not include facilities to load or unload passengers. 40 

Definition: Adjacent Rail Operation = A railroad that operates in the vicinity of and/or parallel with the 41 
high-speed rail alignment within a common corridor. 42 

Definition: Shared ROW = Where the passenger high-speed trains operate on tracks located in ROW 43 
with adjacent freight or passenger rail operations. In most cases, the ROW is owned by the freight 44 
railroad (e.g., BNSF) or a passenger rail agency with operating rights granted to other railroads, including 45 
freight. Passenger and freight operations occur simultaneously throughout the day on parallel alignments. 46 
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Definition: Design Speed = The speed for which the track system is to be designed to be capable of 1 
safely operating within the infrastructure shown in the base design for the California High-Speed Rail 2 
System (CHSR System); the maximum safe speed for which a given alignment is designed, based on 3 
requirements of the vehicles intended to be carried. 4 

Definition: Operating Speed = The highest in-service speed that is achievable by a trainset on a segment 5 
of alignment that conforms to all of the requirements specified for that class of track; also see Maximum 6 
Authorized Speed. 7 

Definition: Structure Cover = The minimum thickness of material from the underside of the sleepers to 8 
the top of the structure deck or external higher part of a pipe or casing. 9 

Definition: Structure Gauge = The physical envelope for which no civil infrastructure can impede. This is 10 
the maximum operating envelope for rolling stock. 11 

Definition: Encroachment = Defined structure or object that is within Authority ROW and is not a System 12 
facility. 13 

2.1.9 Professional Licensing Requirement 14 

Documents such as drawings, specifications, calculations, and certification documents intended for the 15 
construction of CHSR System facilities shall be prepared under the supervision and approval of a 16 
licensed professional engineer (PE) in accordance with the requirements of Title 16 of the CCR. 17 

The PE approval shall be subject to the limitations of the licensing laws of the state of California. 18 

2.1.10 Units of Measurement 19 

The CHSR System units of measurement is based on both US Customary Units, defined by the National 20 
Institute of Standards and Technology (NIST) Conversion Factors for General Use (NIST SP 1038 - 2006 21 
and the International System of Units, the modern form of the metric system, as defined in the following 22 
paragraph: 23 

• The civil directive drawings, DCM, planning, design, and construction documents for the Civil 24 
Works and Stations shall use US Customary Units with equivalent metric units shown in brackets. 25 

• The Track and Systems infrastructure as well as the high-speed rail trainsets metric units with 26 
equivalent US Customary Units shown in brackets. 27 

Design and construction drawings shall be developed in accordance with the Authority CADD Manual. 28 

2.1.11 Subdivisions and Milepost 29 

2.1.11.1 Subdivisions 30 

It is a practice of US railroads that large systems are traditionally divided into manageable sections called 31 
branches or subdivisions. This is vital in enabling the location of trains, physical plant, and assets, and to 32 
define ROW maintenance sections. 33 

The CHSR System is apportioned into eight subdivisions (Figure 2-1). A single alpha character shall be 34 
used to identify each subdivision: 35 

•B Bay Subdivision  - Extend from San Francisco to CP Divide 36 

•K 4th & King Subdivision  - Extend from San Francisco 4th & King Station to 37 
     CP Junction 38 

•S Sierra Subdivision - Extend from CP Divide to Bakersfield 39 

•D  Desert Subdivision - Extend from Bakersfield to Los Angeles Union Station 40 
     (LAUS) 41 

•T  Tongva Subdivision - Extend from LAUS to Anaheim 42 

•C  Capitol Subdivision - Extend from CP Divide to Sacramento 43 
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•J  San Jacinto Subdivision - Extend from CP Inland Junction to San Diego 1 

•P  Pacheco Subdivision - Extend from CP San Joaquin to CP Merced 2 

 3 

2.1.11.2 Milepost 4 

In accordance with the majority of US railroads, the “initial” milepost (MP) on the CHSR System is 5 
designated 0+000 beginning at the initial subdivision. 6 

The CHSR System initial subdivision is designed as the Bay subdivision and begins at the San Francisco 7 
Salesforce Transit Center. The MP 0+000 is located at the northeast end of the station platform. 8 

All subsequent CHSR System extensions (link to San Francisco 4th and King, Sacramento, and San 9 
Diego) begin at the milepost located at the junction where the extensions connect to the primary corridor 10 
“spine” of San Francisco-Los Angeles-Anaheim, and increasing milepost from north to south (Figure 2-1). 11 
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 1 
Figure 2-1 Subdivisions and Mileposts 2 



Chapter 2 – Basis of Design 

California High-Speed Rail Authority Project Design Criteria 
March 2025/Rev 6.2 NN-2-10 | P a g e  

 

2.1.11.3 Stationing 1 

The Southbound High-Speed Train Mainline Track centerline shall be the control line for stationing. 2 

The stationing shall start at station 100+00 at MP 0+000 in San Francisco increasing toward the south to 3 
Anaheim. 4 

The Capitol, San Jacinto, and Pacheco Subdivisions shall increase north to south. 5 

In order to differentiate the stationing, the subdivision one letter identification shall be added as a prefix 6 
for all subdivisions 7 

Example:  Bay SB track at CP Merced: B8000+00 8 

  Pacheco SB track at CP Merced: P310+00 9 

2.1.12 Track Identification 10 

A two-character reference designator shall be used for CHSR System Mainline Tracks - an Alpha 11 
character followed by a numeric. 12 

All tracks shall use as prefix the single alpha character subdivision identifier as defined in Section 13 
2.1.11.1. 14 

CHSR System Mainline Tracks shall be designated as ”1” for northbound and “2” for southbound. 15 

At stations, the station tracks shall use odd numbers starting at “3” for northbound and even numbers 16 
starting at “4” for southbound. 17 

Figure 2-2 provides an example of track numbering at a station location in the Sierra Subdivision. 18 

 19 
Figure 2-2 Track Numbering at Station 20 

Terminal Track shall be designated with a “T” followed by a two-digit number and an assigned three-21 
character [NAM] prefix for terminal station designator: X-[NAM]-T-##. Station designators are defined in 22 
Section 2.2.7. 23 

Example: San Francisco terminal track number one is B-SAF-T-01. 24 

Yard tracks shall be designated with “Y” followed by a two-digit number and an assigned three-character 25 
[NAM] prefix for yard designator: 26 

Example: Merced yard track number one is C-MER-Y-01. 27 

Yard lead tracks shall be designated with “YL” followed by a one-digit number and an assigned three-28 
character [NAM] prefix for yard designator, followed by “1” for entering track and “2” for exiting. 29 

Example: Merced yard lead track is C-MER-YL1 and C-MER-YL2. 30 



Chapter 2 – Basis of Design 

California High-Speed Rail Authority Project Design Criteria 
March 2025/Rev 6.2 NN-2-11 | P a g e  

 

2.1.13 Design Development 1 

To facilitate the project development process, the project is being developed in geographic regions with a 2 
separate design team or Regional Consultant (RC) for each region. Overall design management is 3 
provided by the Authority and its PDS and RSES consultants to promote technical consistency across the 4 
System. The Authority is responsible for specification of the systemwide elements to meet CHSR System 5 
performance objectives. The general responsibilities of the Authority, its Consultants and the RCs, with 6 
respect to System and design development, are outlined in the CHSRA Project Management Plan (PMP). 7 

2.1.14 High-Speed Rail Project Section Limits 8 

Environmental Approval and Preliminary Engineering for the System are accomplished by utilizing locally 9 
focused regional efforts. The section limits for environmental review of the System is as follows (see 10 
Figure 2-3): 11 

• San Francisco to San Jose 12 
• San Jose to Merced 13 
• Merced to Fresno 14 
• Fresno to Bakersfield 15 
• Bakersfield to Palmdale 16 
• Palmdale to Los Angeles 17 
• Los Angeles to Anaheim 18 
• Sacramento to Merced 19 
• Los Angeles to San Diego via the Inland Empire 20 

Although a high-speed connection across the Altamont Pass is not part of the currently approved System, 21 
Altamont Pass studies are currently in progress as a separate but related effort to review the feasibility of 22 
connections between San Jose and Stockton. 23 
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 1 
Figure 2-3 California High-Speed Rail Preferred Alignment 2 
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2.2 Design Criteria Elements 1 

The following “Design Criteria Elements” section describes the basis for the design that apply to all 2 
technical breakdown structure elements of the CHSRA Program. 3 

Contractors and Designers shall demonstrate they will not jeopardize the system performance when 4 
proposing deviation from the Design Criteria. 5 

2.2.1 System Performance 6 

To meet the travel time and service quality goals of the CHSR Program, the Authority shall establish 7 
performance requirements to guide the development of the CHSR System. 8 

2.2.1.1 Safety and Reliability 9 

Safety and reliability are achieved by the application of proven technical standards commensurate with 10 
the specified level of performance. The technical standards reflect a comprehensive set of proven 11 
principles and system requirements to ensure that all aspects of a high-speed rail network are addressed 12 
and integrated. 13 

Contractors and Designers proposing deviation from the Design Criteria shall demonstrate that their 14 
proposal is a safe reliable and proven technical solution used on operated HSR program. 15 

In case of a proposal not yet being used on an HSR program but already used in Railway design, the 16 
proposer shall demonstrate through a Reliability, Availability, Maintainability, and Safety (RAMS) analysis. 17 

A RAMS plan shall be developed by the Authority, consistent with best practices for international high-18 
speed rail as described in DCM Chapter 5 (“Safety and Security”) and Chapter 6 (“Reliability, Availability, 19 
and Maintainability”). 20 

2.2.2 General Requirements 21 

The CHSR System is an electrified steel‐wheel‐on‐steel‐rail system with 1,435 millimeters gauge track 22 
that shall: 23 

• Be designed for a dual track on the mainline along the entire length 24 
• Incorporate assets and materials designed to accommodate the maximum prescribed axle load 25 

as defined in Section 2.2.4.2 at the design speed 26 

2.2.2.1 Safety and Security 27 

The CHSR System shall be designed, constructed, and implemented in a manner that promotes the 28 
safety and security of persons and property in close proximity of the CHSR System. 29 

Safety and security shall be achieved through the application of a risk-based hazard and vulnerability 30 
management program that identifies hazards and vulnerabilities, assesses associated risks, and certifies 31 
the application of mitigation measures that reduce the residual risk to a level acceptable to the Authority. 32 
The Authority’s Safety and Security Management Plan (SSMP) describes the policies, responsibilities, 33 
and procedures necessary to achieve an acceptable level of safety and security. 34 

Unless if exempted in the Design Criteria, the CHSR System shall conform to federal, state, and local 35 
governing rules, requirements, and regulations. 36 

In areas of dedicated HSR service, the System shall be: 37 

• Fully grade-separated track consistent with FRA safety guidance for Tier III HSR operations 38 
(speed over 125 mph) 39 

• Fully access‐controlled railway with intrusion detection monitoring systems and intrusion 40 
protection systems, as required by risk analysis and consistent with FRA guidelines 41 

The System shall incorporate climatic and seismic monitoring facilities that include automatic train 42 
protection when climate or seismic events exceed specified thresholds of operational safety. 43 

Refer to DCM Chapter 5, “Safety and Security” for detailed design criteria. 44 
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2.2.2.2 Reliability, Availability, and Maintainability 1 

2.2.2.2.1 On Time Arrival 2 

Key Performance Indicators (KPI) shall serve as basis to measure the performance of the CHSR System. 3 

One of the KPI the Authority will use is the On-Time Arrival KPI (OTA KPI). 4 

The OTA KPI shall guide design and construction so that CHSR train service achieves the planned level 5 
of service. The OTA KPI calculation is based on a percentage of allowable lateness at its scheduled 6 
arrival at any station or at the transfer track according to the timetable. 7 

2.2.2.2.2 Design Life 8 

The design of infrastructure elements shall allow to reach a life cycle as described in Table 2-1. 9 

These design life durations are based on industry best practices for the selected elements. Determination 10 
of design life considers technology, axle loads, gross tonnage, maintenance cycles, operating and 11 
maintenance costs, and other life-cycle factors. 12 

Table 2-1 Design Life 13 

Infrastructure Design Life 
All Infrastructure elements (Unless explicitly stated otherwise below) 100 years 

 - 

 - 
Trackwork: - 

Plain line rail 50 years 
Steel fastening elements 50 years 
Plastic fastening elements 25 years 
Rubberized fastening elements 25 years 
Concrete ties 50 years 
Ballast 25 years 
Special track work 35 years 
Civil Works - Structural / Architectural  
Movement expansion joints, Bearings 50 years 
Seismic isolation Bearings 75 years 
Shock-Transmission units / Lock-up devices 75 years 
Support facilities 50 years 
Hanger rods / Cable 40 years 
Mechanical, Electrical, Plumbing 30 years 
Ventilation and Fire protection 30 years 
Civil Works - Civil  
Roadway, Pavement, Parking facilities, Parking Garage 20 years 
Storm Drainage (not including track formation drainage) 50 years 
Fencing 30 years 
Systems  
System fixed facilities (Mast, Posts, Cabinet, Buildings 100 years 
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Infrastructure Design Life 
Traction Power facilities (except consumable) 100 years 
OCS contact wire and supports 50 years 
Corrosion control 50 years 
Electronic and Software 15 years 
Telcom / Technology devices 15 years 

 1 

Refer to DCM Chapter 6, “Reliability, Availability, and Maintainability (RAM)” for detailed design criteria. 2 

2.2.2.3 Electromagnetic Compatibility 3 

The CHSR Program shall consider the electromagnetic interaction of electronic equipment and electrical 4 
power supplies as well as the implementation of any necessary immunization techniques required to limit 5 
electromagnetic interference (EMI) between new and existing installations. 6 

Electromagnetic Compatibility (EMC) shall also include the impact of electromagnetic fields produced by 7 
CHSR System equipment and facilities on the health of persons in the vicinity of the CHSR System, 8 
including CHSR System staff, CHSR System passengers, and the general public. 9 

Refer to DCM Chapter 7, “Electromagnetic Compatibility (EMC)” for detailed design criteria. 10 

2.2.2.4 Network and Computer Security 11 

Network and computer security vulnerabilities can result in adverse effects ranging from unauthorized 12 
access to the information system to loss of private customer data to interference with safety-critical train 13 
systems. 14 

The Authority with the contractors shall use the Threat and Vulnerability Analysis (TVA) process to 15 
determine and apply mitigation to possible threats during design, testing and operation of the CHSR 16 
System. 17 

Two main network and computer configurations will cohabit on the CHSR Program: 18 

• The first one, which is purely operational and does not contain any customer data, will be used for 19 
the railway system, management of the railway infrastructure, SCADA and passenger 20 
information. It will also cover the exchange of information with the CHSR trainset. This 21 
configuration will be managed by the Systems contractors. The interfaces between the Track & 22 
System and the CHSR Trainset are addressed in DCM Chapter 38. 23 

• The second one will be used for management of marketing, ticket selling, and accountability and 24 
may contain customer data. This configuration will be managed by the Train Operator. 25 

Both the Systems contractors and the Train Operator shall develop their own TVA as per the request of 26 
their respective contracts. 27 

Both the Systems contractors and the Train Operator shall determine and apply mitigations to possible 28 
threats during design, testing, and operations. 29 

2.2.2.5 Asset Management 30 

The Authority shall establish and manage a comprehensive register of assets and utilities. 31 

Contractor shall provide Data to the Authority Asset Management office as per the Asset Management 32 
Plan as defined in their contract under the Asset Information Requirements Manual. 33 

2.2.3 Train Operation 34 

2.2.3.1 Train Operator 35 

Refer to DCM Chapter 3, “Train Operation” for detailed design criteria. 36 
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2.2.3.2 Operating Plan 1 

The California Streets and Highways Code as referenced in Article 2, Section 2704.09 (Proposition 1A) 2 
shall drive the development of the CHSR System. 3 

The types of services will be defined by the Train Operator. 4 

2.2.3.3 Shared-Use Tracks, Right-of-Way, and Facilities 5 

The CHSR Program will utilize the current revised Tier Structure for Passenger Systems from the FRA’s 6 
High Speed Passenger Rail Safety Strategy to define performance requirements of the shared track 7 
corridors. 8 

The San Francisco to Gilroy and Burbank to Anaheim shared track corridors will be FRA Tier I (IB) or 9 
Emerging HSR facilities. 10 

Dedicated HSR corridors will be classified as FRA Tier III (V) or HST Express facilities. 11 

Table 2-4 in Attachment B summarized the differences between the types of facilities. 12 

2.2.3.3.1 Adjacent Rail Operations 13 

Operational requirements for the San Francisco to Gilroy and Burbank to Anaheim corridors shall be 14 
consistent with the FRA definitions. 15 

The FRA primarily refers to these corridor definitions with respect to rail transit adjacent to freight rail 16 
operations. These definitions are applicable to high-speed rail as well, specifically shared track. 17 

In the Burbank to Anaheim corridor and from San Francisco to Gilroy, the Authority will operate in a 18 
shared ROW corridor. 19 

In these shared ROW corridors, the Authority will have facilities where freight trains operate over 20 
passenger tracks. 21 

2.2.3.3.2 Shared-Use Track 22 

Freight and high-speed rail operations shall have separate tracks except in locations defined with the 23 
Authority. 24 

Where it is not possible to provide separate tracks for passenger and freight operations, the Authority will 25 
perform a site-specific hazard analysis to determine the risk associated with mixed traffic operations. 26 

2.2.3.3.3 Shared Right-of-Way 27 

Safety and security of passengers, employees, emergency responders, and the general public shall be 28 
the primary consideration. 29 

Continuity of operation of the railroad, although adjacent operations may be affected during construction 30 
of the high-speed rail alignment shall be the second consideration in a shared ROW. 31 

In shared ROW, the contractor shall submit to the Authority an impact analysis of the planned work along 32 
with mitigation to avoid impacts to existing operation during construction. 33 

The final alignment shall provide operations that are at least equal to operations prior to introduction of 34 
high-speed rail service. 35 

Contractors and designers shall carefully assess existing and future operations, including speeds, track 36 
arrangements, number of trains, train types, and train control systems, during design. 37 

Contractor and designer shall provide a risk-based analysis for each track separation and intrusion 38 
protection. 39 

2.2.3.3.4 Shared Use at Grade Crossing 40 

On the Burbank to Anaheim and San Jose to Gilroy sections, there are several existing diamond 41 
crossings where CHSR would cross the freight railroad at grade. At these locations, the designer can 42 
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consider the use of One-Way Low Speed (OWLS) type diamonds to eliminate the need for extensive 1 
aerial viaducts. 2 

At other crossing locations utilizing turnouts, where hazard risk analysis does not justify grade separation, 3 
Designer can consider temporal separation, provided that all FRA regulations and approval are met. 4 

The at-grade crossing of transit operations (i.e., light-rail transit) and high-speed rail tracks shall not be 5 
permitted. 6 

At specific locations within the shared use corridor freight trains operate on passenger rail tracks to make 7 
deliveries to their customers by crossing tracks using interlocking devices. Designer shall modify signals 8 
along the route to allow this operation. 9 

2.2.3.3.5 Blended Operation 10 

See appendix section 2.8 - attachment D - Policy Consideration. 11 

2.2.3.4 Shared Use/Compatibility on Tracks 12 

Designer shall follow the FRA Tier III regulation guidelines for mixed-fleet operations to define the System 13 
to operate under shared-use with other passenger traffic. 14 

The high-speed rail trainsets and train control system shall be based on the FRA Tier III regulation 15 
guidelines for mixed-fleet operations. 16 

The FRA Tier Structure for Passenger Systems is defined in Attachment C. 17 

The following railroads will operate in the corridor between San Francisco and Gilroy: 18 

• Caltrain 19 
• Capitol Corridor 20 
• Altamont Corridor Express 21 
• Amtrak long-distance 22 
• A short-line operator contracted by UPRR 23 
• CHSR Authority 24 

The following railroads will operate in the corridor between Burbank and Anaheim: 25 

• Amtrak 26 
• BNSF Railway 27 
• LOSSAN Rail Corridor Agency 28 
• SCRRA, the governing body for Metrolink commuter rail 29 
• UPRR 30 
• Brightline West 31 
• CHSR Authority 32 

Table 2-2 summarizes the passenger car and locomotives currently utilized within the Burbank to 33 
Anaheim corridor. 34 

Table 2-2 Conventional Passenger Equipment Summary 35 

Agency Passenger Car Types Locomotive Types 
Metrolink Bombardier Bi-Level 

Hyundai-Rotem Bi-Level 
MP 36PH 
EMD F59PH 
EMD F59PHI 
EMD F40PH 

Caltrain   
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Amtrak California Bi-Level  
Amfleet/Horizon  
Superliner 

EMD F59PH 
GE Genesis 

 1 

In sections of shared-use track, the CHSR System will operate with conventional passenger and/or freight 2 
tracks following FRA guidelines and/or regulations. 3 

Contractors and designers shall achieve Interoperability by systematically identifying the interfaces 4 
between operations and maintenance, Railway systems, rolling stock, infrastructure, stations, and track. 5 

Contractors and designers shall achieve Interoperability by also proactively managing the interfaces 6 
between the various System and Sub-System elements. 7 

The contractors and designers shall document Interface requirements, design, and implementation. 8 

The contractors and designers shall agree upon interfaces between affected parties following a Systems 9 
Integration approach. 10 

The Track and System contractors once awarded shall conduct blended operations system headway and 11 
capacity analysis, which takes into account a San Francisco to Gilroy and a Burbank to Anaheim blended 12 
operations plan (to be provided in a later stage), to determine minimum design headway requirements, 13 
necessary signal system upgrades, and Positive Train Control (PTC) system performance requirements 14 
to support required headways. 15 

Dispatch and service of the different users on a shared track segment will be governed by an agreement 16 
between operators in the segment. 17 

Dispatch and service will be performed by the shared control facility operating the shared track segment 18 
under rules described into a host/tenant agreement. 19 

The System in the shared-use corridor shall safely accommodate maintenance activities without 20 
disruption to daily operations. 21 

2.2.3.5 Policy Consideration 22 

The Authority will establish new policies and/or upgrade the Authority policies that were established for 23 
dedicated high-speed operation to cover operation conditions introduced for the operation of high-speed 24 
rail trains in the blended system corridor. 25 

Attachment D presents a summary of the policies that require revision and identifies new policies that 26 
may be required to support blended operation within the corridor. 27 

2.2.3.6 Operating and Design Speed 28 

The CHSR System operating speed shall be 220 mph (354 kph) except in areas where economical or 29 
engineering constraints as well as environmental integration defined by the Authority may require a lower 30 
speed, or a more restrictive operating speed is defined differently in other chapters of the DCM to fit 31 
specific technical requirements. 32 
 33 
In areas of shared-use track, including in the following sections, operating speed shall be 110 mph except 34 
if technical constraints of the existing shared-use track cannot be upgraded at a reasonable cost: 35 

• Peninsula Corridor from San Francisco to Gilroy 36 
• Burbank to Anaheim project section in Phase 1 of the project 37 
• Los Angeles to San Diego in the Phase 2 of the project 38 

The System design speed shall be 220 mph (354 kph) except in areas where economical or engineering 39 
constraints as well as environmental integration defined by the Authority may require a lower speed, or a 40 
more restrictive design speed is defined differently in other chapters of the DCM to fit specific technical 41 
requirements. 42 
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In areas of shared-use track, design speed shall be as follows, except if technical constraints of the 1 
existing shared-use track cannot be upgraded at a reasonable cost: 2 

• Peninsula Corridor from San Francisco to Gilroy: 110 mph 3 
• Burbank to Anaheim project section in Phase 1 of the project: 125 mph 4 
• Los Angeles to San Diego in Phase 2 of the project: 125 mph 5 

The CHSR System design shall incorporate the needs for a testing speed of at least 110 percent of the 6 
operating speed. 7 

2.2.3.7 Operating Headway 8 

The achievable technical headway (time between successive trains) shall be three minutes or less. 9 

2.2.3.8 Operating Hours 10 

The CHSR System shall operate seven days a week. 11 

The CHSR System shall accommodate all-weather/all-season operation. 12 

Maintenance window of five hours to be made available each day. 13 

2.2.3.9 Passenger Comfort 14 

The CHSR System shall provide passengers with a comfortable ride experience at speeds up to and 15 
including the maximum operating speed. 16 

Lateral and vertical acceleration values shall be inferior or equal to the values provided in DCM Chapter 17 
24, “Track Geometry” for the design speeds. 18 

Noise, vibration, and temperature are discussed in subsequent sections of these criteria. 19 

2.2.4 High-Speed Rail Trainsets 20 

DCM Chapter 8, “High-Speed Rail Trainsets” provides high-speed rail trainset details and information. 21 

The CHSR Trainsets will be electric multiple unit, steel-wheel-on-steel-rail using very high speed (VHS) 22 
technology, an overhead contact system (OCS), and capable of carrying passengers safely at operating 23 
speeds as per Section 2.2.3.6. 24 

The HSR train composition will be limited to two trainsets in order to reach the maximum length described 25 
in section 2.2.4.1. 26 

2.2.4.1 Trainset Length 27 

The CHSR System shall support a trainset length equal or inferior to 672.57 feet (205 m) capable of 28 
coupling. 29 

The maximum overall length of the double traction trainset for operational purposes shall be two times 30 
672.57 feet = 1345.14 feet (two times 205 meters = 410 meters). 31 

2.2.4.2 Axle Load 32 

The maximum static axle load on the track shall be 17 tonnes (18.7 tons) under the full load conditions. 33 

DCM Chapter 8, “High-Speed Rail Trainsets” provides additional information pertaining to axle loads. 34 

2.2.4.3 Passengers per Trainset 35 

The CHSR System shall support a minimum of passengers per trainset as indicated in Chapter 8-Section 36 
8.2.1. 37 

2.2.4.4 Trainset Braking Performance 38 

DCM Chapter 8, Section 8.2.6.3 “Traction and Braking Rates” provides detailed design criteria. 39 
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2.2.4.5 Pantograph 1 

The energy collection system shall comply with the current Energy TSI and with Section 4.3.1 of the 2 
Locomotive and Passenger Stock TSI. 3 

2.2.4.6 Spatial Provisions 4 

DCM Chapter 8, Section 8.2.2.2, “Vehicle Body Envelopes” describes the vehicle body and dynamic 5 
envelopes. 6 

DCM Chapter 23, “Trackway Clearances” provides details and information on the Structure Gauge for 7 
High-Speed Rail Structure Gauge requirements. 8 

2.2.4.7 Trainsets Control and Communication 9 

In the shared-used corridor, the CHSR Trainsets shall be interoperable with the host railways PTC 10 
system. 11 

2.2.5 Track and Systems 12 

The DCM provides Track and railway systems technical information and Interfaces necessary to design 13 
and construct the Civil Infrastructure in chapter 9 to 14, 23 and 24. 14 

The Track and Systems contracts in their technical requirements shall detail the performance-based 15 
requirements to design and install the track form and the railway systems. 16 

2.2.5.1 Trackwork 17 

The track structure selection shall consider both conventional ballasted track and non-ballasted track 18 
forms (slab track). 19 

Selection shall be dependent on the alignment configuration, maintenance accessibility, and cost 20 
effectiveness. 21 

DCM Chapter 9, “Trackwork” provides detailed design criteria. 22 

2.2.5.2 Traction Power 23 

2.2.5.2.1 System Voltage 24 

The CHSR System voltage shall be 2x25 kilovolts (kV). 25 

The System voltage shall accommodate the ultimate level of service (LOS) with the minimum number of 26 
trains as defined in Section 1.2.3.7 without degradation when a single power supply system component is 27 
out of service. 28 

34.5kV, 115kV or 230kV utility supply grids will feed the system substations at locations agreed upon with 29 
the utility provider. 30 

The contractor and designer shall provide accommodation for connection every 30 miles (with a possible 31 
adjustment of ± 10 percent to take into account local constraints). 32 

2.2.5.2.2 System Frequency 33 

The CHSR System electrical frequency shall be 60 Hertz (Hz) for alternating current systems from 120 34 
Vac to 25,000 Vac. 35 

2.2.5.3 Overhead Contact System 36 

An auto tensioned OCS shall distribute electric power to rolling stock (see DCM Chapter 10, “Overhead 37 
Contact System”. For details and information) 38 

The OCS shall accommodate the maximum operating speed. 39 

DCM Chapter 23, “Trackway Clearances”. Describes the structure clearance (Structure Gauge) to 40 
accommodate the OCS layout 41 
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2.2.5.4 Automatic Train Control 1 

The Automatic Train Control (ATC) system shall be fully compliant with PTC requirements. 2 

The ATC system shall be equivalent to the European Railway Traffic Management System (ERTMS) with 3 
the capability for operating speeds, as defined in Section 2.2.3.6. 4 

The ATC system wayside block section arrangements shall support 20 non-stopping train paths per hour 5 
per direction. 6 

The ATC system shall include high-capacity and redundant communications systems capable of 7 
supporting fully automatic train operations. 8 

The ATC onboard systems shall support shared use of blended corridors. 9 

Refer to DCM Chapter 11, “Automatic Train Control System” for detailed design criteria. 10 

In blended corridors with shared track Train Control and Communications, performance shall be 11 
dependent upon host/tenant arrangements and interoperability considerations, however: 12 

1. The train control and communications systems shall use that of the host railroad for vital 13 
functions, including train detection and train route setting. The Authority and host railroad will 14 
consider System upgrades to accommodate increased train service levels. 15 

2. PTC systems must be fail-safe 16 
3. PTC systems shall implement perimeter protection to keep unauthorized movements by trains or 17 

unsecured rolling stock from fouling System movements. 18 
4. Transfer between the host railway and dedicated CHSR Track shall take place safely and without 19 

imparting a stop or delay to the System. 20 

2.2.5.5 Communication Systems 21 

The CHSR System shall have a central Operations Control Center (OCC) for supervisory monitoring and 22 
control of System operations. 23 

The communication systems shall be fully redundant. 24 

The communication systems shall fully support the CHSR ATC system. 25 

DCM Chapter 12, “Communication Systems and Train Control” provides design criteria. 26 

In blended corridors the communication systems shall fulfil the following requirements: 27 

• Communication systems deployed on dedicated high-speed rail right of way shall interface with 28 
host railroad communication systems to facilitate HSR trainset interoperability and train running 29 
information sharing with blended corridors host railroads. 30 

• On board communication systems deployed shall cater for host/tenant arrangements in the 31 
corridors. 32 

• Operational voice and data communications shall be routed to the host operational control center 33 
for all safety-critical communications within the blended corridor. 34 

• The high-speed rail trainset on board communication systems shall be interoperable with the host 35 
railways' radio systems. 36 

2.2.5.6 Grounding and Bonding 37 

Grounding, bonding, and lightning protection shall address personal safety, equipment, cabling, building 38 
protection, and equipment noise reduction. 39 

DCM Chapter 13, “Grounding and Bonding” provides detailed design criteria. 40 

2.2.6 Civil Works (Infrastructure) 41 

CHSR System Civil Works shall meet the general design criteria from Section 2.2.2. 42 

The applicable DCM Civil Works chapters provide detailed design criteria. 43 
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However, on shared-use corridor only, the following particularities shall apply: 1 

• At-grade roadway-rail crossings may be permitted where trains operate at FRA class 6 speed 2 
(operation with speed inferior or equal to 110 mph) applying risk-based mitigations. 3 

• Where trains operate at speeds greater than 110 mph, at-grade roadway-rail crossings shall 4 
require channelization. 5 

• In conformance with 49 CFR part 213 subpart G section 213.347 there shall be no at-grade 6 
crossing where trains operate at speed greater than 125 mph (track class 8 and 9).  Full access 7 
control shall be implemented where practical. 8 
a) Where full access control is not practical, the contractor and designer shall conduct a risk 9 
analysis 10 

b) Where full access control is not practical, Designer and contractor shall employ intrusion 11 
protection and/or intrusion monitoring with mitigation as required to promote safe and reliable 12 
operation. 13 

• The contractor and designer shall require Assessments of service life, maintenance history, load 14 
ratings, rail and vehicle clearances, seismic rating, constructability, ROW requirements, HSR 15 
operating requirements, etc., of the existing infrastructure (i.e., tunnels, embankments, retaining 16 
walls, etc.) within the corridor that supports or is affected by HSR operation. 17 

• Shared-Use Track Train Live Loads (LLRR) 18 
•PT1 structures that support shared service with other railroad systems such as Amtrak, Caltrain, 19 
Metrolink, Orange County Transit Authority, Union Pacific Railroad, and BNSF shall meet the 20 
other railroad specific criteria in addition to the requirements provided herein for high-speed 21 
trains. 22 

•Where designated segments of the HSR alignment share service with Amtrak, these segments 23 
shall be designed to support Cooper E-50 loads for global effects and 2 axles weighing 75 kips 24 
each with longitudinal spacing of 9.0 feet for local effects. 25 

•The Amtrack train Maximum Vehicle Permitted Speed shall not exceed 125 mph. 26 

2.2.6.1 Trackway Clearance 27 

DCM Chapter 23, “Trackway Clearance” provides detailed design criteria. 28 

2.2.6.2 Track Geometry 29 

The contractor and designer shall design the alignment of the CHSR System to allow the maximum 30 
design speed from Section 2.2.3.6. 31 

DCM Chapter 24, “Track Geometry” provides detailed design criteria. 32 

For blended corridors, the contractor and designer shall conduct the design of alignments following FRA 33 
rules for the class of service operating in the corridor: 34 

• The San Francisco to Gilroy corridor shall be operable as a class 6 service (speeds as defined in 35 
Section 2.2.3.6) 36 

• The Burbank to Anaheim corridor shall be operable as a class 6 service (speeds as defined in 37 
Section 2.2.3.6) 38 

2.2.6.3 Intrusion Protection 39 

The contractor and designer shall plan installation of physical separation or physical barrier where 40 
separation, as defined in DCM Chapter 25 “Intrusion Protection” is not practical, to restrain conventional 41 
trains and highway vehicles sharing corridors with or operating adjacent to the CHSR System from 42 
intruding into the CHSR System operational infrastructure. 43 

DCM Chapter 25 “Intrusion Protection” provides detailed design criteria. 44 
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Per contractor and designer risk analysis, the intrusion detection system shall communicate with the train 1 
control system to automatically notify the Operations Control Center and, if required, stop the HSR trains 2 
if there has been intrusion into the operating envelope. 3 

In shared-use corridors, the contractor and designer shall not plan physical intrusion barriers. 4 

The contractors and designers shall consider intrusion detection at locations where it is appropriate to 5 
mitigate an intrusion hazard as per the risk analysis. 6 

2.2.6.4 Seismic Design 7 

The primary structural seismic performances goals shall be to safeguard against catastrophic failures, 8 
loss of life, and prolonged interruption of operations due to structural damage. 9 

To address reliability for structures supporting HSR trains, the seismic design criteria shall use a hybrid 10 
probabilistic-deterministic approach using industry best practices. 11 

DCM Chapter 30, “Seismic” provides detailed design criteria. 12 

2.2.6.5 Aerial Structures 13 

The contractor and designer shall design the structures carrying HSR trains to achieve the performance, 14 
functionality, safety, serviceability, economic, and aesthetic requirements defined by the CHSR Program. 15 

The contractors and designers shall refer to the applicable DCM Civil Works chapters for detailed design 16 
criteria. 17 

2.2.6.6 Tunnels 18 

Due to the high cost of tunneling, the Authority will thoroughly evaluate and minimize the amount of 19 
tunneling needed for the CHSR System during the preliminary design leading to environmental permitting. 20 
That evaluation will include at least the following steps: 21 

• The CHSR Program will consider and document the trade-offs associated with lower grade/longer 22 
tunnels versus higher grade/shorter tunnels 23 

• Additionally, the Authority with support of its designers and contractors will consider different 24 
configurations (including single or twin tunnels) and types of construction (including bored, cut-25 
and-cover, and mined tunnels) 26 

• The Authority with support of its designers and contractors will evaluate every configuration 27 
• The Authority with support of its designers and contractors shall include in these analyses such 28 

factors as normal maintenance, emergency access/egress, fire and life safety requirements, 29 
vehicle aerodynamics and passenger health, travel time impacts, power usage, costs, 30 
construction feasibility 31 

The contractors and designers shall refer to the applicable DCM Civil Works chapters for detailed design 32 
criteria for CHSR tunnels. 33 

2.2.7 Passenger Stations 34 

It is the Authority’s objective to minimize impacts associated with growth by selecting multi-modal 35 
transportation hubs as potential System stations. 36 

In these locations, contractors and designers shall plan easy access and connectivity. 37 

In these locations, contractors and designers shall facilitate transit-oriented development (TOD). 38 

The CHSR Program will coordinate with local and regional plans that support rail systems and TOD, 39 
offering opportunities for increased land use efficiency. 40 

The CHSR Program will plan for Intermodal connectivity with local and regional transit, airports, and 41 
highways. 42 

The Authority with support of the Operator will define the specific station configuration as necessary to 43 
accommodate train and passenger volumes and frequency required to serve the forecasted demand. 44 
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Stations and station areas shall be designed to reflect the surrounding natural and manmade landscape 1 
and include CHSR System standardized elements to provide a consistent image for the System as: 2 

1. signage and graphics 3 
2. fare collection and train boarding process 4 
3. ticket sales office location and configuration 5 
4. safety and security design 6 
5. communications systems 7 

HSR stations and support structure sites shall achieve a minimum of Platinum certification. 8 

Additionally, HSR System Facilities & Wayside Sites as well as HSR Operations & Maintenance Facilities 9 
& Support Structure Sites shall achieve Gold certification under Leadership in Energy and Environmental 10 
Design (LEED) for Building Design and Construction. 11 

HSR Stations shall comply with at least 5 out of the 10 Biophilia design strategies from the Living Building 12 
Challenge. 13 

Designer shall refer to DCM Chapter 34, “Sustainability” for detailed design criteria. 14 

2.2.7.1 Station Types 15 

The CHSR System will have two types of stations: Terminal Stations and Intermediate Stations. 16 

The Authority shall not preclude the potential for a future extension to Irvine. 17 

The Authority shall confirm the final number of stations and locations. 18 

The final number of stations shall match the requirements of Proposition 1A (now embodied in Chapter 20 19 
of Division 3 of the Streets and Highways Code, see Section 2.1). 20 

2.2.7.2 Track and Platform Configuration 21 

Contractors and designers shall maintain a dual-track mainline through station areas to allow for run-22 
through or express service. 23 

Contractors and designers shall provide Off-line two-ended stopping tracks at HSR intermediate stations. 24 

The Authority will define exception for stations defined in DCM Chapter 3, “Train Operation”. 25 

If the designs show that inclusion of separate station stopping tracks is not feasible, designers shall 26 
request Authority agreement before developing the design further. 27 

Station platforms shall accommodate the maximum high-speed rail trainset length as per Section 2.2.4.1 28 
“Train Length”. 29 

Station platforms shall accommodate requirements from DCM Chapter 3, “Train Operation”. 30 

Intermediate station platform configurations shall ensure customer safety from trains operating through or 31 
in proximity to the station area without stopping. 32 

Contractors and designers shall design stopping tracks along the platforms as per the requirements of 33 
DCM Chapter 23, “Trackway Clearance” and DCM Chapter 24, “Track Geometry”. 34 

Contractors and designers shall provide station passenger platforms for timetabled CHSR Trainset stops 35 
at a height as per the requirements of DCM Chapter 23, “Trackway Clearance”. 36 

Platform layouts and station operations shall mitigate potential hazards and noises from trains running 37 
through the station at high speeds. 38 

Contractors and designers shall design turnouts to stations and their distance from the platform to 39 
maintain headways as described in Chapter 12 “Communication Systems and Train Control”. 40 

Contractors and designers shall design turnouts to stations with objective of not slowing or stopping 41 
following trains (refer to DCM Chapter 12 “Communication Systems and Train Control”  and Chapter 24, 42 
“Track Geometry”). 43 
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The Authority will allow center or side platforms in terminal station on the basis of the specific station. 1 

The contractor and designer shall not design mitigation against fast moving trains at terminal stations. 2 

2.2.7.3 Passenger Facilities 3 

Contractors and designers shall consider the following variables in the design of the configuration of 4 
station passenger facilities: 5 

• station location 6 
• ridership demand 7 
• interaction with intermodal connections (if available) 8 
• mix of trip purposes served 9 
• local land use 10 
• building code requirements 11 

The development of passenger facilities shall consider the need for waiting areas, concourses, ticketing, 12 
restrooms, safety and security, as well as other support services as per the Authority definition. 13 

The CHSR System shall allow purchase of passenger tickets in person at stations, potentially with staffed 14 
ticketing booths, at a ticket vending machine at the station, or by phone or internet. 15 

The CHSR System is not planned to have formal baggage handling. 16 

Designers shall consider luggage storage facilities at stations for passenger convenience. 17 

Designers shall include basic concessionary spaces in the designs. 18 

2.2.7.4 Station Security 19 

Station security shall be commensurate with station security on existing HSR networks in the US, Europe, 20 
and Asia. 21 

The System shall conform to the current federal requirements regarding transportation security as 22 
developed and implemented by the FRA and Transportation Security Administration (TSA). 23 

DCM Chapter 5, “Safety and Security” provides detailed design criteria. 24 

2.2.7.5 Station Area Amenities 25 

Design of station sites and surrounding areas shall adhere to the latest Authority HSR-station 26 
development policies and procedures. 27 

2.2.7.6 Station Parking 28 

The Authority will oversee conceptual design and environmental clearance for parking facilities of the 29 
stations. 30 

The parking facilities will be constructed and operated by others, with parking offered at market rates. 31 

2.2.7.7 Intermodal Connectivity 32 

The designer of station-area amenities shall focus on convenience and ease of transfer to and from the 33 
System and to other modes of transportation. 34 

The designer shall conduct the development of station areas following the following hierarchy between 35 
modes of access and egress: 36 

1. Pedestrians shall have the highest priority 37 
2. Public transit 38 
3. Bicycles 39 
4. Pick-up and drop-off 40 
5. Park-and-ride 41 
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In addition, designers shall integrate all the modes to make the station site an active place. 1 

Level of service for the modes within a System station area shall be commensurate with best practices for 2 
HSR stations. 3 

Designers shall provide facilities for other transportation operators, including ROW, parking spaces, 4 
offices, information booths, and layover spaces, on the basis of terms of memorandums of understanding 5 
as outlined in Section 2.1.4.2.6, “Coordination with Agencies and Railroad”. 6 

2.2.7.8 Postal/Mail Capabilities 7 

System infrastructure shall be able to carry small packages, parcels, letters, or other light non bulk freight 8 
contained in small containers. 9 

Flammable, dangerous and/or polluting materials will not be allowed to be carried on the CHSRA 10 
dedicated infrastructure. 11 

System infrastructure shall be able to utilize dedicated trains and distribution facilities. 12 

The postal system will operate during System service hours using potentially available capacity and 13 
without impacting passenger revenue service. 14 

Such services shall use CHSR Trainsets. 15 

CHSR Trainsets shall fulfill the requirements set up by the CHSR Trainset Performance Specifications. 16 

2.2.8 Maintenance Facilities 17 

2.2.8.1 Maintenance of Equipment Facilities 18 

The following three types of facilities as per description below will support fleet storage, cleaning, 19 
servicing, inspection, maintenance, and repair requirements: 20 

• Overnight layup and storage facilities (Level 1/Level 2): provide in-service inspection, cleaning, 21 
and maintenance. (Locations in proximity to San Diego, Los Angeles, San Francisco, and 22 
Sacramento terminal stations. To accommodate phasing of project the Authority will study 23 
possibilities at Merced Station during Phase 1) 24 

• Periodic inspection facilities (Level 3): provide in-service maintenance and periodic inspections 25 
(locations in proximity to the Los Angeles and San Francisco terminal stations. The Authority will 26 
study potential location at the San Diego terminal station) 27 

• Heavy maintenance and rehabilitation facility (Level 4/Level 5): provides in-service maintenance 28 
and periodic inspections in addition to programmed overhauls, accident repair, and design 29 
modifications (one location, on main trunk line between Merced and Bakersfield) 30 

Under current operation assumptions, Table 2-8 of Attachment E shows how CHSR Trainset storage, 31 
cleaning, servicing, inspection, maintenance, and repair requirements will be supported. 32 

2.2.8.2 Maintenance of Way Facilities 33 

Designers shall design the facilities to provide for the storage of maintenance-of-Way (MOW) equipment 34 
at appropriately spaced intervals. 35 

The MOW facilities shall include areas for the storage of extra parts and inventories associated with the 36 
trackway and systems. 37 

The MOW facilities shall include areas for associated MOW personnel facilities. 38 

Designers may combine MOW facilities with maintenance of equipment facilities and/or stations where 39 
feasible and appropriate. 40 

2.2.9 Utilities 41 

Contractors and designers shall relocate existing longitudinal utilities located within the existing or 42 
proposed Authority ROW to outside of Authority ROW. 43 
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The Authority will determine on a case-by-case basis exceptions to the relocation requirement. 1 

Utility construction and location within the HSR ROW shall relate directly to the design, construction, and 2 
operations of the System. 3 

Contractors and designers shall forbid utility agencies/owners to use construction within Authority ROW 4 
for betterments to existing facilities. Betterments are the responsibility of the utility owner. 5 

Contractors and designers shall permit new utility installations, and adjustments or relocation of existing 6 
utilities, to transversely cross the Authority ROW. 7 

The Contractors and designers shall review and confirm that the transverse crossing has no adverse 8 
effects on the safety and reliability of the CHSR System. 9 

The Authority will evaluate the host railroad’s utility policy and standards in blended sections. 10 

Where required, the designers shall submit design exceptions that are identified to the Authority for 11 
resolution with the host railroad. 12 

Authority policy shall exclude public and private utilities from being located within the access-controlled 13 
HSR ROW. 14 

Contractors and designers shall refer to the applicable DCM Civil Works chapters for detailed design 15 
criteria for Utilities design. 16 

2.2.10 Environment 17 

2.2.10.1 Noise and Vibration 18 

2.2.10.1.1 Noise Limitation 19 

The CHSRA system shall strictly fulfil the requirements from the following documents concerning 20 
limitation of noise from construction and operation of the CHSR System and ancillary sources: 21 

• CHSR Program and Project‐specific EIRs/EISs 22 
• FRA's High‐Speed Ground Transportation Noise and Vibration Impact Assessment Guideline 23 
• Applicable noise laws and regulations 24 

2.2.10.1.2 Vibration Limitation 25 

The CHSRA system shall strictly fulfil the requirements from the following documents concerning 26 
limitation of vibration from construction and operation of the System and ancillary sources: 27 

• CHSR Program and Project‐specific EIRs/EISs 28 
• FRA's High‐Speed Ground Transportation Noise and Vibration Impact Assessment Guideline 29 
• Applicable vibration laws and regulations 30 

2.2.10.2 Sustainability 31 

2.2.10.2.1 Demonstration of High-Performance Design 32 

Contractors and designers shall design stations and maintenance facility buildings in accordance with 33 
CalGreen Code mandatory and voluntary measures. 34 

Contractors and designers shall understand “Voluntary Measures” to be mandatory. 35 

Contractors and designers shall optimize the station and maintenance facility buildings in regard to site 36 
design, energy, water, materials use, indoor air quality, construction practices, and management. 37 

Contractors and designers shall use the LEED, the Living Buildings Challenge, or other appropriate 38 
assessment methodology. 39 

The rating shall be the maximum reachable in accordance with the Authority evaluation. 40 
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2.2.10.2.2 Water Conservation 1 

The System shall, use water conservation and efficiency guidelines from CalGreen Code mandatory and 2 
voluntary sections for the following facilities phase: 3 

• Planning 4 
• Procurement 5 
• Design 6 
• Construction 7 
• Operations 8 
• Maintenance 9 

Contractors and designers shall design facilities, in accordance with the local climate condition, to work 10 
toward potable water self‐sufficiency through consumption reduction, recycling, and on‐site capture and 11 
storage. 12 

Contractors and designers shall either manage stormwater onsite to supply facility’s internal water 13 
demands and landscaping or release it for management through acceptable natural time‐scale surface 14 
flow, groundwater recharge, agricultural use, or adjacent building needs. 15 

2.2.10.2.3 Energy Conservation 16 

Contractors and designers shall incorporate the following means and methods into facilities design and 17 
operating systems to the maximum extent feasible: 18 

• Energy conservation 19 
• Efficiency features 20 
• Operating procedures. 21 

HSR Stations, Operations and Maintenance Facilities, and Support Structure Sites shall achieve net-22 
positive energy consumption by supplying at least 105% of the project’s energy needs by on-site 23 
renewable energy on a net annual basis, as per the Net Positive Energy Imperative of Living Building 24 
Challenge. 25 

Designer shall refer to DCM Chapter 34, “Sustainability” for detailed design criteria. 26 

2.2.10.2.4 Green or Renewable Energy 27 

In operation, the Authority will produce or procure the quantity of renewable energy to feed into the 28 
California grid, equal to the amount that Systems facilities and train operations consume. 29 

To help meet this goal, contractors and designers shall specify the use of building‐based and on‐site 30 
renewable technologies (i.e., solar, geothermal, wind, biomass, and biogas) to the extent feasible. 31 

2.2.10.3 Climatic Conditions 32 

Contractors and designers shall follow best available state guidance to account, in design, for climate 33 
change-related risks, including: 34 

• changes in sea level and surge elevations, 35 
• average and extreme precipitation, 36 
• rising and extreme temperatures, and, 37 
• wildfire. 38 

Designers shall refer to DCM Chapter 34, “Sustainability” for detailed design criteria. 39 

The CHSR System shall achieve the design criteria in all climatic and environmental conditions present 40 
along Authority ROW. 41 

Contractors and designers shall consider all historic and predicted future climatic highs and lows for 100 42 
years from final acceptance. 43 
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Climatic conditions include, but are not limited to: 1 

• Temperature 2 
• Relative Humidity 3 
• Rainfall and Snowfall 4 
• Thunderstorms 5 
• Lightning 6 
• Wind 7 
• Dust Storms 8 
• Fog 9 
• Elevation and Air Pressure 10 
• Air Quality 11 

2.2.10.4 Elevation and Air Pressure 12 

Contractors and designers shall take into account elevation along the alignment which rises above sea 13 
level approximately 3,000 feet across Tehachapi Pass, 3,225 feet across the San Gabriel Mountains, and 14 
1,300 feet across Pacheco Pass. 15 

Contractors and designers shall consider air pressure variation on the basis of elevation and weather 16 
conditions. 17 

2.2.10.5 Air Quality 18 

Contractors shall provide and maintain a Community Air Monitoring Plan (CAMP), that includes the 19 
monitoring of pollutants of concern. 20 

Contractors shall meet the requirements set forth by the U.S. EPA California Air Resources Board 21 
(CARB) and the SJVAPCD. 22 

Designers and contractors shall refer to DCM Chapter 34, “Sustainability” for detailed design and 23 
construction criteria. 24 

Summary air quality conditions are provided by county and by air basin. The alignment includes the 25 
following California air basins: 26 

• Sacramento Valley 27 
• San Francisco Bay Area 28 
• San Joaquin Valley 29 
• Mojave Desert 30 
• South Coast 31 
• San Diego County 32 

Contractors and designers shall track emissions by CARB, including: 33 

• Ozone 34 
• Carbon monoxide 35 
• Carbon dioxide 36 
• Hydrogen sulfate 37 
• Methane 38 
• Nitrous oxide 39 
• Particulate matter with a diameter of less than 2.5 micrometers (PM2.5) and less than 10 40 

micrometers (PM10) 41 
• Sulfur dioxide 42 
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• Lead 1 
Historic air quality data is available through CARB’s Air Quality Data Query Tool 2 
(http://www.arb.ca.gov/aqmis2/aqdselect.php). 3 

2.2.11 Standardization 4 

Designs shall use standard materials and equipment, unless otherwise approved. 5 

Equipment and materials shall meet industry standards, be available off the shelf unless otherwise 6 
approved, and supplied by established manufacturers. 7 

Selection of equipment and materials shall consider: 8 

• Long‐term costs 9 
• Ease of construction 10 
• Maintenance 11 
• Readily available technical support 12 

2.2.12 Other Criteria (Placeholder) 13 

This section is a placeholder for design criteria that do not fall into any of the categories described above. 14 

2.3 Application of Design Criteria Elements 15 

2.3.1 HSR Earthworks Configurations 16 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 17 
Civil Works breakdown does not apply for this chapter. 18 

2.3.2 HSR Aerial Structure Configurations 19 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 20 
Civil Works breakdown does not apply for this chapter. 21 

2.3.3 HSR Trench Structure Configurations 22 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 23 
Civil Works breakdown does not apply for this chapter. 24 

2.3.4 HSR Tunnel and Support Structure Configurations 25 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 26 
Civil Works breakdown does not apply for this chapter. 27 

2.3.5 HSR Stations and Support Structure Sites 28 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 29 
Civil Works breakdown does not apply for this chapter. 30 

2.3.6 HSR Buried Structure Sites 31 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 32 
Civil Works breakdown does not apply for this chapter. 33 

2.3.7 HSR Trackwork Sites 34 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 35 
Civil Works breakdown does not apply for this chapter. 36 

2.3.8 HSR System Facilities and Wayside Sites 37 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 38 
Civil Works breakdown does not apply for this chapter. 39 

http://www.arb.ca.gov/aqmis2/aqdselect.php
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2.3.9 High-Speed Rail Trainset (On-Board) 1 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 2 
Civil Works breakdown does not apply for this chapter. 3 

2.3.10 HSR Operations and Maintenance Facilities and Support Structure Sites 4 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 5 
Civil Works breakdown does not apply for this chapter. 6 

2.3.11 Non-HSR Earthworks Sites 7 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 8 
Civil Works breakdown does not apply for this chapter. 9 

2.3.12 Non-HSR Elevated Structure Sites 10 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 11 
Civil Works breakdown does not apply for this chapter. 12 

2.3.13 Non-HSR Trench Structure Sites 13 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 14 
Civil Works breakdown does not apply for this chapter. 15 

2.3.14 Non-HSR Buried Structure Sites 16 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 17 
Civil Works breakdown does not apply for this chapter. 18 

2.3.15 Third-Parties 19 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 20 
Civil Works breakdown does not apply for this chapter. 21 

2.3.16 Third-Party Facilities 22 

Not used as the Basis of Design serves as a CHSRS System level document, therefore a discussion by 23 
Civil Works breakdown does not apply for this chapter. 24 

2.3.17 Other Criteria (Placeholder) 25 

This section intentionally left blank. 26 

2.4 Interfaces 27 

Table 2-3 identifies the interfaces between this and the other chapters of the DCM. 28 

Table 2-3 Basis of Design Chapter Interfaces 29 

Co
nte

xt 

ID Interface Name 
Requirement 

Discipline 
Requirement 
DCM Section 

Provision 
Discipline 

Provision 
DCM Section 

CHSRS Requirements 
[BoD] Introduction 

Interfaces with Civil Works 
Introduction (Section 1.0) 

Project Section Limits 

      

 3206 BoD: General CHSR Project Section 
Limits Requirements (ENV) 

02 Basis of Design 2.1.14 35 Environmental 35.1.1 
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Co
nte

xt 

ID Interface Name 
Requirement 

Discipline 
Requirement 
DCM Section 

Provision 
Discipline 

Provision 
DCM Section 

[BoD] System Performance 
Interfaces with Civil Works 

Design Criteria Elements (Section 2.0) 
Trip Travel Times 

      

 2254 BoD: General Trip Travel Time 
Requirements (OPS) 

02 Basis of Design  03 Train Operation 3.2.1.2 

[BoD] General Requirements 
Interfaces with Civil Works 

Design Criteria Elements (Section 2.0) 
Safety and Security 

      

 3156 BoD: General Safety & Security 
Requirements (S&S) 

02 Basis of Design 2.2.1.1 05 Safety & 
Security 

5.2.1 

Reliability, Availability, and Maintainability       
 3158 BoD: General Delay Threshold 

Requirements (OPS) 
02 Basis of Design 2.2.2.2 03 Train Operation 6.2.1.2 

6.2.1.3 
 3151 BoD: General Reliability, Availability 

& Maintainability Requirements 
(RAM) 

02 Basis of Design 2.2.2.2 06 RAM 6.2.3.2 

 3394 BoD: On-Time Arrival (RAM) 02 Basis of Design 2.2.2.2.1 06 RAM 6.2.1.3 
 3235 BoD: General Design Life 

Requirements (RAM) 
02 Basis of Design 2.2.2.2.2 06 RAM 6.2.1.5 

Electromagnetic Compatibility       
 3157 BoD: General Electromagnetic 

Compatibility Requirements (EMC) 
02 Basis of Design 2.2.2.3 07 EMC 7.2 

Asset Management       
 1637 BoD: General Asset Management 

Requirements (ARC) 
02 Basis of Design 2.2.2.5 15 Architectural 15.2 

 1638 BoD: General Asset Management 
Requirements (IP) 

02 Basis of Design 2.2.2.5 25 Intrusion 
Protection 

25.2.1.1 
25.2.1.2 
25.2.1.3 
25.2.1.4 
25.2.1.5 
25.2.2.1 
25.2.3.1 
25.2.3.2 
25.2.3.3 
25.2.4.1 
25.2.4.2 
25.2.4.3 
25.2.5.1 
25.2.6.1 
25.2.6.2 

 1639 BoD: General Asset Management 
Requirements (RSW) 

02 Basis of Design 2.2.2.5 26 Roadways & 
Site Works 

26.2.2 
26.2.3 
26.2.4 
26.2.5 
26.2.6 
26.2.7 

 3208 BoD: General Asset Management 
Requirements (DRN) 

02 Basis of Design 2.2.2.5 27 Drainage 27.2 
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Co
nte

xt 

ID Interface Name 
Requirement 

Discipline 
Requirement 
DCM Section 

Provision 
Discipline 

Provision 
DCM Section 

 3209 BoD: General Asset Management 
Requirements (UTL) 

02 Basis of Design 2.2.2.5 28 Utilities 28.2.1 
28.2.2 

 1626 BoD: General Asset Management 
Requirements (GEO) 

02 Basis of Design 2.2.2.5 29 Geotechnical 29.2 

 1633 BoD: General Asset Management 
Requirements (ST1) 

02 Basis of Design 2.2.2.5 31 Structural 
(Aerial & Elevated) 

31.3.2.2.28 

 1634 BoD: General Asset Management 
Requirements (ST2) 

02 Basis of Design 2.2.2.5 32 Structural 
(Other) 

32.3.1.1.2 
32.3.3.2.2 
32.3.6.3.1 

 1636 BoD: General Asset Management 
Requirements (TUN) 

02 Basis of Design 2.2.2.5 33 Tunneling 33.2 

[BoD] Train Operation 
Interfaces with Civil Works 

Design Criteria Elements (Section 2.0) 
Operating Speed 

      

 2258 BoD: General Operating Speed 
Requirements (OPS) 

02 Basis of Design 2.2.3.6 03 Train Operation 3.2.1.3 

Operating Headway       
 2262 BoD: General Operating Headway 

Requirements (OPS) 
02 Basis of Design 2.2.3.7 03 Train Operation 3.2.1.4 

Operating Hours       
 3153 BoD: General Operating Hour 

(Revenue Service) Requirements 
(OPS) 

02 Basis of Design 2.2.3.8 03 Train Operation 3.2 

 3155 BoD: General Operating Hour (Non-
Revenue Service) Requirements 
(MTC) 

02 Basis of Design 2.2.3.8 04 Infrastructure 
Management 

4.2 

 3154 BoD: General Operating Hour 
(Revenue Service Availability) 
Requirements (RAM) 

02 Basis of Design 2.2.3.8 06 RAM 6.2.2.2 

Passenger Comfort       
 2266 BoD: General Passenger Comfort 

Requirements (OPS) 
02 Basis of Design 2.2.3.9 03 Train Operation 3.2.1.5 

 578 BoD: General Passenger Comfort 
Requirements (ALG) 

02 Basis of Design 2.2.3.9 24 Track 
Geometry 

24.2.2.1 
24.2.2.2 

HSR Earthworks Configurations (Section 3.1) 
Passenger Comfort 

      

 1597 BoD: Settlement Requirements for 
HSR Earthworks Configurations 
(GEO) 

02 Basis of Design 3.3.1.1 29 Geotechnical 29.2.6.1.3 
29.3.1.2.3 
29.3.1.2.5 
29.3.1.3.2 
29.3.1.4.1 

HSR Aerial Structure Configurations (Section 3.2) 
Passenger Comfort 

      

 1598 BoD: Settlement Requirements for 
HSR Aerial Structure Configurations 
(ST1) 

02 Basis of Design 3.3.2.1 31 Structural 
(Aerial & Elevated) 

31.3.2.2.15 

 3022 BoD: Track-Structure Interaction 
Requirements for HSR Aerial 
Structure Configurations (ST1) 

02 Basis of Design 3.3.2.1 31 Structural 
(Aerial & Elevated) 

31.3.2.2.1 
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Co
nte

xt 

ID Interface Name 
Requirement 

Discipline 
Requirement 
DCM Section 

Provision 
Discipline 

Provision 
DCM Section 

 1624 BoD: Vertical Displacement 
Requirements of Unconventional 
Structures for HSR Aerial Structure 
Configurations (ST1) 

02 Basis of Design 3.3.2.1 31 Structural 
(Aerial & Elevated) 

31.3.2.2.15 

 1641 BoD: Camber & Deflection 
Requirements for HSR Aerial 
Structure Configurations (ST1) 

02 Basis of Design 3.3.2.1 31 Structural 
(Aerial & Elevated) 

31.3.2.2.13 

HSR Trench Structure Configurations (Section 3.3) 
Passenger Comfort 

      

 1599 BoD: Settlement Requirements for 
HSR Trench Structure 
Configurations (ST2) 

02 Basis of Design 3.3.3.1 32 Structural 
(Other) 

32.3.3.2.14 

HSR Tunnels and Support Structures Configurations (Section 3.4) 
Passenger Comfort 

      

 1601 BoD: Settlement Requirements for 
HSR C&C/Bored/Mined Tunnels 
(TUN) 

02 Basis of Design 3.3.4.1 33 Tunneling  

HSR Stations and Support Structures Sites (Section 3.5) 
Passenger Comfort 

      

 1602 BoD: Settlement Requirements for 
HSR At-Grade Stations (GEO) 

02 Basis of Design 3.3.5.1 29 Geotechnical 30.3.5 

 1603 BoD: Settlement Requirements for 
HSR Aerial Stations (ST1) 

02 Basis of Design 3.3.5.1 31 Structural 
(Aerial & Elevated) 

31.3.5.2 

 1604 BoD: Settlement Requirements for 
HSR Underground Stations (TUN) 

02 Basis of Design 3.3.5.1 33 Tunneling  

HSR Buried Structure Sites (Section 3.6) 
Passenger Comfort 

      

 1605 BoD: Settlement Requirements for 
HSR Buried Structure Sites (GEO) 

02 Basis of Design 3.3.6.1 29 Geotechnical 29.3.6.2 

 1616 BoD: Settlement Requirements for 
HSR Buried Structure Sites (ST2) 

02 Basis of Design 3.3.6.1 32 Structural 
(Other) 

32.3.6.3.4 

[BoD] Track and Systems 
Interfaces with Trainsets 

Document Section (TBD) 
Traction Power 

      

 3182 BoD: General Traction Power 
Voltage Requirements (APP-C) 

02 Basis of Design 2.2.5.2.1 38 TS1-TS 
Interfaces 

 

 3183 BoD: General Traction Power 
Frequency Requirements (APP-C) 

02 Basis of Design 2.2.5.2.2 38 TS1-TS 
Interfaces 

 

Overhead Contact System       
 3187 BoD: General Operating Speed 

Requirements (APP-C) 
02 Basis of Design 2.2.3.6 38 TS1-TS 

Interfaces 
 

Interfaces with Civil Works 
Design Criteria Elements (Section 2.0) 

Trackwork 

      

 3179 BoD: General Track Formation 
Requirements (TRK) 

02 Basis of Design 2.2.5.1 09 Trackwork 9.2 

Overhead Contact System       
 3186 BoD: General OCS System Height 

Clearance Requirements (OCS) 
02 Basis of Design 2.2.5.3 11 Overhead 

Contact System 
11.2.2 
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Co
nte

xt 

ID Interface Name 
Requirement 

Discipline 
Requirement 
DCM Section 

Provision 
Discipline 

Provision 
DCM Section 

HSR Stations and Support Structures Sites (Section 3.5) 
HSR Stations 

      

 3195 BoD: General Station Requirements 
for HSR Stations (ARC) 

02 Basis of Design 2.2.7 15 Architectural 15.2 

HSR Station Types       
 3196 BoD: Station Type Requirements for 

HSR Stations (ARC) 
02 Basis of Design 2.2.7.1 15 Architectural 15.2 

HSR Station Sizing (Ridership)       
 3237 BoD: Passenger Access Road 

Requirements for HSR Stations 
(ARC) 

02 Basis of Design 2.2.7.3 15 Architectural 15.2 

 3241 BoD: Passenger Parking 
Requirements for HSR Stations 
(ARC) 

02 Basis of Design 2.2.7.6 15 Architectural 15.2 

Track and Platform Configuration       
 3190 BoD: Station Track Configuration 

Requirements for HSR Stations 
(ALG) 

02 Basis of Design 2.2.7.2 24 Track 
Geometry 

24.3.5.4 

 3191 BoD: Station Crossover & Turnout 
Requirements for HSR Stations 
(ALG) 

02 Basis of Design 2.2.7.2 24 Track 
Geometry 

24.3.5.8 

 3192 BoD: Station Platform Configuration 
Requirements for HSR Stations 
(ARC) 

02 Basis of Design 2.2.7.2 15 Architectural 15.2 

 3193 BoD: Station Platform Clearance 
Requirements for HSR Stations 
(CLR) 

02 Basis of Design 2.2.7.2 23 Trackway 
Clearances 

23.3.5 

HSR Station Configuration       
 3199 BoD: Station Configuration 

Requirements for HSR Stations 
(ARC) 

02 Basis of Design 2.2.7 
2.2.7.3 

15 Architectural 15.2 

HSR Station Security       
 3201 BoD: Station Security Requirements 

for HSR Stations (S&S) 
02 Basis of Design 2.2.7.4 05 Safety & 

Security 
5.3.5 

[BoD] High-Speed Rail Trainsets 
Interfaces with Track & Systems 

Document Section (TBD) 
Trainset Characteristics 

      

 3160 BoD: General HSR Trainset 
Pantograph/Energy Collection 
Requirements (APP-C) 

02 Basis of Design 2.2.4.5 38 TS1-TS 
Interfaces 

 

 3162 BoD: General HSR Trainset Control 
& Communication Requirements 
(APP-C) 

02 Basis of Design 2.2.4.7 38 TS1-TS 
Interfaces 

 

Interfaces with Civil Works 
Design Criteria Elements (Section 2.0) 

Trainset Characteristics 

      

 2909 BoD: General HSR Trainset Length 
Requirements (RST) 

02 Basis of Design 2.2.4.1 08 HSR Trainsets 8.2.2.1 

 2902 BoD: General HSR Trainset Axle 
Loads Requirements (RST) 

02 Basis of Design 2.2.4.2 08 HSR Trainsets 8.2.6.1 
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Co
nte

xt 

ID Interface Name 
Requirement 

Discipline 
Requirement 
DCM Section 

Provision 
Discipline 

Provision 
DCM Section 

 3135 BoD: General HSR Trainset 
Passengers per Trainset 
Requirements (RST) 

02 Basis of Design 2.2.4.3 08 HSR Trainsets 8.2.1.1 

 3159 BoD: General HSR Trainset Brake 
Performance Requirements (RST) 

02 Basis of Design 2.2.4.4 08 HSR Trainsets 8.2.6.3 

 3161 BoD: General HSR Trainset Spatial 
Requirements (RST) 

02 Basis of Design 2.2.4.6 08 HSR Trainsets 8.2.2.2 

 1 

2.5 ATTACHMENT A - Proposition 1A: Safe, Reliable High-Speed Passenger 2 
Train Bond Act 3 

OFFICIAL TITLE AND SUMMARY 4 

SAFE, RELIABLE HIGH-SPEED PASSENGER TRAIN BOND ACT. 5 

Provides long-distance commuters with a safe, convenient, affordable, and reliable alternative to driving 6 
and high gas prices. 7 

Reduces traffic congestion on the state's highways and at the state's airports. 8 

Reduces California's dependence on foreign oil. 9 

Reduces air pollution and global warming greenhouse gases. 10 

Establishes a clean, efficient 220 mph transportation system. 11 

Improves existing passenger rail lines serving the state's major population centers. 12 

Provides for California's growing population. 13 

Provides for a bond issue of $9.95 billion to establish high-speed train service linking Southern California 14 
counties, the Sacramento/San Joaquin Valley, and the San Francisco Bay Area. 15 

Provides that at least 90 percent of these bond funds shall be spent for specific construction projects, with 16 
private and public matching funds required, including, but not limited to, federal funds, funds from revenue 17 
bonds, and local funds. 18 

Requires that use of all bond funds is subject to independent audits. 19 

Appropriates money from the General Fund to pay bond principal and interest. 20 

Summary of Legislative Analyst's Estimate of Net State and Local Government Fiscal Impact: 21 

State costs of about $19.4 billion, assuming 30 years to pay off both principal ($9.95 billion) and interest 22 
($9.5 billion) costs of the bonds. Payments of about $647 million per year. 23 

When constructed, additional unknown costs, probably in excess of $1 billion a year, to operate and 24 
maintain a high-speed train system. The costs would be at least partially, and potentially fully, offset by 25 
passenger fare revenues, depending on ridership. 26 
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2.6 ATTACHMENT B - Potential Tier Structure for Passenger Systems Proposed 1 
by the Federal Railroad Administration 2 

Table 2-4 Potential Tier Structure for Passenger Systems Proposed by FRA 3 

Element Dedicated CHSR Tracks 
CHSR on Shared Tracks 

Burbank to Anaheim 
FRA Tier III (V) I (IB) 
FRA Description HST Express Emerging HSR 
Speed Range Up to 220 mph 80 mph to 125 mph 
Other Traffic on Same 
Track 

None Mixed passenger and freight with temporal 
separation 

Track Class Class 9 Class 5/6 
Signals and Train Control PTC; vital and perimeter protection; ROW 

safety strategy integrated 
PTC; vital and perimeter protection where 
speeds are above 90 mph 

Public Highway-Rail 
Grade Crossings 

None Sealed corridor; evaluate need for presence 
detection and PTC feedback; promote 
elimination of at-grade crossings where 
possible  

ROW Safety Plan SSP/CHA and specific approval process for 
new service similar to 236.361 and intrusion 
protection measures as appropriate 

System Safety Program/Collision Hazard 
Analysis (SSP/CHA) 

MOW Safety 
Management Plan 

Separate plan approval; integrate with 
SSP/CHA 

Address within SSP; no separate approval 
required 

Equipment Definition of Tier III equipment is under 
development by a FRA Engineering Task 
Force (ETF) 

Present Tier I plus Cab End Frame Strength, 
or equivalent safety (including option for 
alternative to buff strength) 

Occupied Forward Car Prohibited 1 OK 
System Safety Programs Required; Authority review and approval of 

acceptability of residual risk; Safety and 
security certification; FRA reviews 
management decisions  

Required; Authority review and approval of 
acceptability of residual risk; Safety and 
security certification; FRA reviews 
management decisions  

Note: 1 Passenger seating is permitted in the leading and trailing units of a Tier III trainset, provided that safety issues associated with 4 
passengers occupying the leading unit are addressed and mitigated through a comprehensive system safety analysis. 5 
2.7 ATTACHMENT C - Federal Railroad Administration Tier Structure for 6 

Passenger Equipment 7 

FRA 49 CFR defines requirements for operation of Tier I and Tier II passenger equipment only. Tier I 8 
safety standards defined for equipment with maximum operating speed of 125 mph (201 km/h). Tier II 9 
safety standards defined for equipment with maximum operating speed exceeding 125 mph (201 km/h) 10 
but not exceeding 150 mph (241 km/h). 11 

In 2009, FRA introduced the High-Speed Passenger Rail Safety Strategy. In that document and further in 12 
a subsequent update issued in 2011 by the Railroad Safety Advisory Committee (RSAC) Task Force, 13 
FRA introduced plans for establishing safety standards for Tier III passenger equipment classification, 14 
which would represent the FRA’s requirements for operation of high-speed equipment at speeds up to 15 
220 mph (354 km/h). In addition, Tier III passenger equipment shall be compatible with rail equipment 16 
operating in a Tier 1 (shared corridor) environment at speeds not to exceed 125 mph. 17 

The following characteristics describe the current two tiers of equipment specified in 49 CFR 238: 18 

• Tier I equipment: 19 
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- Maximum operating speed up to 125 mph (201 km/h) 1 
- Intermixing with FRA CFR compliant freight, commuter and intercity rail passenger 2 

operations 3 
- Grade crossings allowed, with specified grade crossing protection, when operating up to 4 

125 mph (201 km/h) 5 
• Tier II equipment: 6 

- Maximum operating speed exceeding 125 mph (201 km/h) but not exceeding 150 mph 7 
(241 km/h) 8 

- Intermixing with FRA CFR compliant freight, commuter and intercity rail passenger 9 
operations 10 

- Grade crossings not allowed when operating speed is above 125 mph (201 km/h). 11 
• The FRA defines Tier III equipment as follows: 12 

- Maximum operational speed above 125 mph (201 km/h) 13 
- Exclusive ROW required above 125 mph (201 km/h) 14 
- No intermixing with freight or non-Tier III passenger operation (i.e., Tier I or Tier II 15 

operations) at speeds above 125 mph (201 km/h) 16 
- No grade crossings when operating above 125 mph (201 km/h) 17 
- Operationally compatible with Tier I and Tier II equipment at speeds below 125 mph (201 18 

km/h) 19 
- Can operate in a Tier I environment at appropriate Tier I speeds 20 

The critical attribute of the Tier III classification is the allowance for Tier III HSR trainsets to operate in a 21 
Tier I environment. The Tier III classification closely resembles the anticipated operating environment for 22 
the CHSR Program. 23 

The FRA believes that the Tier III designation is more consistent with the need to support operational 24 
compatibility with Tier I service, and that HSR equipment must be operationally compatible with Tier I 25 
service. 26 

2.8 ATTACHMENT D - Policy Consideration 27 

The corridor between Burbank and Anaheim that is proposed for operation of HSR trains is currently 28 
owned by the Los Angeles County Metropolitan Transportation Authority (Metro) between Burbank and 29 
Redondo Junction, BNSF Railway in Los Angeles County and Orange County between Redondo Junction 30 
and Fullerton Junction, and the Orange County Transportation Authority (OCTA) in Orange County with 31 
dispatching by BNSF and Metrolink. Operators in this section include Metrolink commuter rail service, 32 
passenger rail service by Amtrak, and freight service by BNSF Railway and UPRR. Current freight and 33 
passenger services operate on the same tracks. 34 

The corridor between San Francisco and Gilroy that is proposed for operation of HSR trains is currently 35 
owned by Caltrain between San Francisco and CP Lick, and the Authority from CP Lick to Gilroy. 36 
Operators in this section include Caltrain commuter rail service, long-distance passenger rail service by 37 
Amtrak, Capitol Corridor commuter service by Amtrak, and freight service by UPRR. Current freight and 38 
passenger services operate on the same tracks. 39 

The following tables summarize the policies that require revision and identifies new policies that may be 40 
required to support blended operation within the corridor. The tables are organized by geographic 41 
subsection and include a listing of the “Involved Party or Parties” with whom the Authority may have to 42 
coordinate in establishing the policy and/or an agreement. Refer to Figure 2-4 for the location of the 43 
subsections. 44 
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 1 
Figure 2-4 Subsections within Burbank to Anaheim Corridor 2 

Table 2-5 Policies for Blended Operation: Burbank to Redondo Junction 3 

Policy Description Involved Parties Revision/New 
ROW Ownership Metro  New 
Track Rights Metrolink, UPRR, Amtrak, Authority, LOSSAN New 
Dispatching Metrolink TBD 
Train Communications Metrolink, Authority New 
Train Control Metrolink, Authority New 
Voice Communications Authority New 
System Security Metrolink, Authority New 
Intrusion Protection Metro  Revision 
Utilities within ROW Metro, Metrolink, Authority Revision 
Passenger Comfort Authority Revision 
Station Capacity Metro, Amtrak, Authority Revision 
Maintenance Access Metrolink New 
Maintenance Metrolink, Metro New 
Access Control Metrolink, Metro Revision 
Grade Separations Planned to be fully grade-separated New 
Fare Control Metrolink, Amtrak, Authority TBD 
Security Metro, Metrolink, Authority Revision 
Accommodate Freight Operation Metro, Metrolink, BNSF, UPRR, Authority New 

 4 
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Table 2-6 Policies for Blended Operation: Redondo Junction to Fullerton 1 

Policy Description Involved Parties Revision/New 
ROW Ownership BNSF New 
Track Rights BNSF, Metrolink, Amtrak, Authority, UPRR, LOSSAN New 
Dispatching BNSF New 
Train Communications BNSF. Authority New 
Train Control BNSF, Authority New 
Voice Communications Authority New 
System Security BNSF, Authority New 
Intrusion Protection Metro, BNSF  Revision 
Utilities within ROW Metro, BNSF, Authority Revision 
Passenger Comfort Authority Revision 
Station Capacity Metrolink, Authority, Amtrak Revision 
Maintenance Access BNSF  New 
Maintenance Metro, BNSF  New 
Access Control Metrolink, BNSF  Revision 
Grade Separations Metro, OCTA, Authority, selected cities New 
Fare Control Metrolink, Amtrak, Authority TBD 
Security BNSF, Metrolink, Authority Revision 

 2 

Table 2-7 Policies for Blended Operation: Fullerton to Anaheim 3 

Policy Description Involved Parties Revision/New 
ROW OCTA New 
Track Rights BNSF, UPRR, Amtrak, Metrolink, Authority New 
Dispatching Metrolink,  TBD 
Train Communications Metrolink, Authority New 
Train Control Metrolink, Authority New 
Voice Communications Authority New 
System Security Metrolink, Authority New 
Intrusion Protection OCTA  Revision 
Utilities within ROW BNSF, OCTA, Authority Revision 
Passenger Comfort Authority Revision 
Station Capacity Metrolink, Authority Revision 
Maintenance Access Metrolink, Amtrak  New 
Maintenance Metrolink, OCTA  New 
Access Control Metrolink, OCTA  Revision 
Grade Separations OCTA, Authority, City of Anaheim New 
Fare Control Metrolink, Amtrak, Authority TBD 
Security OCTA, Metrolink, Authority Revision 
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Accommodate Freight Operation BNSF, UPRR, Metrolink, Authority New 
 1 

2.9 ATTACHMENT E - Trainsets Storage and Maintenance 2 

Table 2-8 Trainsets Storage and Maintenance Locations 3 

Project Section Maintenance Level Site Location 

San Francisco to San Jose 
1 / 2 TBD 

3 Brisbane 
4 / 5 - 

San Jose to Merced 
1 / 2 TBD 

3 TBD 
4 / 5 - 

Merced to Fresno 
1 / 2 - 

3 - 
4 / 5 TBD 

Fresno to Bakersfield 
1 / 2 - 

3 - 
4 / 5 TBD 

Bakersfield to Palmdale 
1 / 2 - 

3 - 
4 / 5 - 

Palmdale to Los Angeles 
1 / 2 TBD 

3 TBD 
4 / 5 TBD 

Los Angeles to Anaheim 
1 / 2 ARTIC station in Anaheim 

3 Redondo Yard 
4 / 5 - 

Sacramento to Merced 
1 / 2 Sacramento 

3 - 
4 / 5 - 

Los Angeles to San Diego via the Inland Empire 
1 / 2 San Diego 

3 - 
4 / 5 - 

 4 

 5 
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Chapter 34 Sustainability 

34.1 INTRODUCTION 

34.1.1 Scope 
This Sustainability chapter describes the design criteria of the California High Speed Rail (CHSR) system, 
including design and construction. The design criteria elements in this section relate to occupant health 
and wellness, site works, energy, carbon, water, materials, operations, and resiliency. 

34.1.2 Regulations, Codes, Standards, and Guidelines 
Refer to DCM Chapter 1 “General” and Chapter 2 “Basis of Design,” Section 2.1.4 “Regulations, Codes, 
Standards, and Guidelines” for CHSR System-wide regulations, codes, standards, and guidelines. 

Additionally, the latest version at time of contract for the following regulations, codes, standards, and 
guidelines apply: 

• LEED Reference Guide for Building Design and Construction 
• LEED Reference Guide for Operation and Maintenance: Transit 
• POLI-1007 Sustainability Policy 
• FORTIFIED for Safer Business Volume I 
• State of California Sea-Level Rise Guidance: 2018 Update 
• California Fire Code 
• Envision: Sustainable Infrastructure Framework Guidance Manual 
• SITES Rating System 
• RELi 
• ISO 14040 
• ISO 14044 

34.1.3 Definitions and Classifications 

34.1.3.1 Definitions 
Definition: Adaptation = Adjustment in HSR infrastructure design or planning in response to actual or 
expected stressors and their effects, which mitigates risk and damage. 

Definition: Representative Concentration Pathways (RCP) = Models that are used to predict future 
change based on amounts and types of greenhouse gasses in the atmosphere. 

Definition: Backcasted Data = Modeled, historical data using the same models that produce future 
projections. 

Definition: Baseline = A scenario where there is no change from standard design practice that uses 
historic, observed data. 

Definition: Climate Change = A change in the state of the climate that can be identified by changes in the 
mean and/or the variability of its properties, and that persists for an extended period, typically decades or 
longer. In this case, the change is attributed to anthropomorphic changes to the atmosphere. 

Definition: Climate Risk and Resiliency Report = A report that documents how the contractor 
considered and addressed risks associated with changing climate conditions in its design of specific 
assets. 

Definition: Climate Stressor = A hazard or stimuli resultant from a changing climate that could have a 
negative impact to the CHSR project and/or its users. 
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Definition: Defensible Space = An area either natural or manmade where material capable of causing a 
fire to spread unchecked has been treated, cleared, reduced or changed in order to act as barrier 
between the advancing wildfire and the loss to life, property or resources. 

Definition: Fire-resistant Landscaping = Use of fire-resistant materials and plants that are resistant to 
ignition, such as high-moisture, drought-tolerant plants that grow close to the ground and have a low 
sap/resin content. 

Definition: Generalized Extreme Value Distribution = A family of continuous probability distributions 
developed within extreme value theory. 

Definition: Global Climate Model = A numerical representation of the Earth’s climate system that is 
based on the physical, chemical, and biological properties of its components, their interactions, and 
feedback processes, and that accounts for all or some of its known properties. 

Definition: Life-Cycle Cost Analysis = An economic method of project evaluation in which all costs 
arising from owning, operating, maintaining, and ultimately disposing of a project are considered to be 
potentially important to that decision. 

Definition: Localized Constructed Analogs = A technique for downscaling model projections of the 
future climate. 

Definition: Vegetation Management Plan = Provides information about site landscape design and 
maintenance requirements. 

Definition: Light Weight Vehicle = Vehicles equipped and licensed for use on public roads with a gross 
weight up to 5,750 lbs. 

Definition: Medium Weight Vehicle = Vehicles equipped and licensed for use on public roads with a 
gross weight between 5,751lbs and below 14,000 lbs. 

Definition: Heavy Weight Vehicle = Vehicles equipped and licensed for use on public roads with a gross 
weight above 14,000 lbs. 

Definition: Potable Water = Water that is safe to drink or use for food preparation. 

Definition: Non-potable Water = Water that is not of drinking quality 

34.1.3.2 Acronyms and Abbreviations 
Authority California High-Speed Rail Authority 
BFE base flood elevation 
CalFire California Department of Forestry and Fire Protection 
CHSR California High-Speed Rail 
FEMA Federal Emergency Management Agency 
GCM Global Climate Model 
GEV Generalized Extreme Value Distribution 
HSR high-speed rail 
IDP Intensity Duration Frequency 
ISO International Organization for Standardization 
LEED Leadership in Energy and Environmental Design 
LOCA Localized Constructed Analogs 
NOAA National Oceanic and Atmospheric Administration 
OPC Ocean Protection Council 
PM particulate matter 
PBT polybutylene terephthalate 
RCP Representative Concentration Pathway 
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ROW right-of-way 
USACE United States Army Corps of Engineers 
VMP vegetation management plan 
VOC volatile organic compounds 
ZEV zero emission vehicle 

34.2 DESIGN CRITERIA ELEMENTS 
This section identifies the sustainability design criteria elements and associated engineering and design 
efforts. 

In case of a conflict between a requirement in this section and a related section, the more stringent 
requirement shall be applied for bidding and a Request for Information submitted to the Authority for 
direction. 

34.2.1 Common Design Criteria Elements for All Projects 
Unless stated otherwise, the following design criteria elements apply to all projects. 

34.2.1.1 LEED BD+C Criteria 
Comply with the following credit: SS Prerequisite: Construction Activity Pollution Prevention. 

34.2.1.2 LEED O+M Transit Criteria 
There are no common LEED criteria that apply uniformly to all configurations and sites. 

34.2.1.3 Energy Criteria 
There are no common energy criteria that apply uniformly to all configurations and sites. 

34.2.1.4 Envision Criteria 
The project is pursuing Envision version 3 (V3) Platinum Certification. A minimum of 135 Envision points 
shall be achieved by the design and construction teams. At a minimum, comply with the following 
Envision credits to achieve the stipulated 135 points: 

Table 34-1 Envision Credit Compliance Requirements  

Envision Credit 
Minimum Performance Level 

of Achievement Minimum Point Achievement 
QL1.3 Improve Construction Safety Superior 10 
QL1.5 Light Pollution Reduction Conserving 10 
QL1.6 Minimize Construction Impacts Conserving 8 
LD2.1 Establish Sustainability Management Plan Conserving 18 
LD2.3 Plan for Long Term Monitoring and Maintenance Conserving 12 
LD2.4 Plan for End of Life Improved 2 
RA1.1 Support Sustainable Procurement Practices Improved 3 
RA1.2 Use Recycled Materials Enhanced 6 
RA1.4 Reduce Construction Waste Superior 10 
RA1.5 Balance Earthwork on Site Enhanced 4 
RA2.2 Reduce Construction Energy Consumption Superior 8 
RA2.4 Commission & Monitor Energy Systems Enhanced 6 
RA3.2 Reduce Operational Water Consumption Enhanced 9 
RA3.3 Reduce Construction Water Consumption Enhanced 3 
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Envision Credit 
Minimum Performance Level 

of Achievement Minimum Point Achievement 
NW2.1 Reclaim Brownfields* Enhanced 13 
NW2.2 Manage Stormwater Improved 2 
NW2.4 Protect Surface & Groundwater Quality Improved 2 
NW3.4 Control Invasive Species Conserving 6 

 

The design criteria and mandatory supporting documentation required to comply with the minimum level 
of achievement associated with each credit as outlined in Table 34-1 are summarized below. Refer to the 
Envision: Sustainable Infrastructure Framework Guidance Manual for additional information. Compliance 
shall be communicated via the Institute of Sustainable Infrastructure’s Envision V3 coversheets, if 
applicable, the associated credit calculators, and supporting documentation as required. 

34.2.1.4.1 QL 1.3 IMPROVE CONSTRUCTION SAFETY 
Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit the following: 

• Safety charter signed by the subcontractors including the project’s safety commitments; 

• Safety rewards program including summary of the safety awards and companies/persons awarded; 

• Safety audit supervised by senior managers; 

• Investigative process that focuses on root cause and corrective actions; 

• Injury management program; 

• Risk’s assessment report; 

• Incident review process; 

• Lessons learned reports; 

• Safety training programs including health and safety personnel training and task-specific safety 
training; and 

• Site specific security plan. 

34.2.1.4.2 QL1.5 LIGHT POLLUTION REDUCTION 
All exterior luminaires shall comply with backlight, uplight, and glare (BUG) requirements according to 
ordinance Illuminating Engineering Society (IES) Technical Memorandum (TM) 15. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Site maps indicating lighting needs and potential impacts on the project site and surrounding areas, 
including identification of  populated areas and natural habitats. 

• Outdoor lighting impact assessment summarizing the lighting impacts on local people, flora and/or 
fauna. 

• Location and BUG rating for each luminaire. If luminaires do not have a BUG rating, provide 
calculations demonstrating that luminaires meet BUG requirements for backlight, uplight, and glare 
based on IES and International Dark-Sky Association (IDA) standards. 

• Worksheet demonstrating that BUG ratings meet lighting zone requirements. 

34.2.1.4.3 QL1.6 MINIMIZE CONSTRUCTION IMPACTS 
Implement mitigation measures to address noise, safety/wayfinding, access/mobility & lighting during 
construction. 
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Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• A construction management plan or policy that addresses stakeholders’ concerns and details the 
project’s impacts and mitigation measures related to noise and vibrations, safety and wayfinding, 
access and mobility, and lighting; 

• Stakeholder communication program to inform mitigation measures; and 

• Monitoring and corrective action programs for construction impacts due to stakeholders’ feedback. 

34.2.1.4.4 LD2.1 ESTABLISH SUSTAINABILITY MANAGEMENT PLAN 
Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• An organizational chart showing the persons responsibility for sustainability issues, their position in 
the project organization, and authority to make decisions; 

• A sustainability management plan including the following: 

– An index of all project features related to sustainability; 

– An assessment of the project’s environmental, economic, and social impacts; 

– Prioritized list of project goals, and performance targets and alignment with community needs; 

– A processes and management controls in the form of procedures, audits, checklists, corrective 
actions reports, control measures; 

– A plan-do-act methodology to identify priorities, evaluate progress and make adjustments to 
improve project sustainability performance; 

– A list of sustainable goals, prioritized and put into perspective with the needs and issues of the 
community; 

– Monitoring and reporting reports that track progress towards the project’s sustainability goals; 

– A communication plan to communicate sustainability goals internally; and 

– Identification of potential areas where changes in key design variables may impact project 
performance over time-related to sustainability. 

34.2.1.4.5 LD2.3 PLAN FOR LONG TERM MONITORING AND MAINTENANCE 
Implement strategies to reduce maintenance impacts through the application of monitoring plans. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Summary of the strategies intended to reduce negative impacts during operations and maintenance; 

• A monitoring plan detailing maintenance and fault response procedures, the organization chart, the 
funding, the resources access and a schedule outlining future re-evaluation and modification of the 
plan based on monitored data shall be included. 

• An internal communication plan to broadcast the maintenance management plan. Training sessions 
shall be included. 

34.2.1.4.6 LD2.4 PLAN FOR END OF LIFE 
Design the Project to extend its useful life and allow it to be beneficial repurposed at the end of its useful 
life. 
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Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• A maintenance management plan detailing the project’s useful life, and the timeline and frequency for 
replacing or refurbishing all major components over its useful life. 

• An end-of-life plan including the project’s: 

– Ultimate decommissioning, deconstruction, or replacement; and 

– Relevant future demands, loads, or other requirements. 

• Documents summarizing how the project design allows for expansion, reconfiguration, and/or multiple 
uses, and/or demonstrating how the project can feasibly and beneficially be repurposed at the end of 
its useful life. 

34.2.1.4.7 RA1.1 SUPPORT SUSTAINABLE PROCUREMENT PRACTICES 
Five percent by weight, volume, or cost of all project materials, supplies, and equipment, at a minimum, 
shall meet the sustainable procurement policy requirements. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• A sustainable procurement policy that details commitments to identify and select manufacturers 
and/or suppliers that implement sustainable practices as well as defines the qualifying sustainability 
requirements; 

• Calculations detailing the total material inventory and the percentage of the total project materials (by 
cost, weight, and volume) that meet the sustainable procurement policy requirements. The calculation 
sheets must include a description of the material and the manufacturer or supplier of the material; 

• Supplemental documents disclosing the sustainability performance of each qualifying material (e.g., 
Environmental Product Declarations); and receipts/invoices. 

34.2.1.4.8 RA1.2 USE RECYCLED MATERIALS 
Fifteen percent by weight, volume, or cost of the total project’s materials (excluding plants, soils, rocks, 
water, mechanical, electrical, water equipment, and their components) shall, at a minimum, be recycled or 
reused materials. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Calculations detailing the total material inventory and the percentage of the total project materials by 
cost, weight, and volume that are reused or recycled (either post-industrial or post-consumer recycled 
content). The calculation sheets must include a description of the material and the manufacturer or 
supplier of the material; 

• Supplemental documents disclosing the reuse/recycled performance of each qualifying material (e.g., 
Material Disclosure letters); and receipts/invoices. 

34.2.1.4.9 RA1.4 REDUCE CONSTRUCTION WASTE 
Seventy-five percent of construction and demolition waste materials (excluding hazardous waste and 
soils), at a minimum, shall be diverted from landfills and incineration facilities and instead recycled, 
reused, and/or salvaged. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• A construction management plan that details the strategy to achieve the mandatory construction 
waste diversion targets. The construction management plan shall detail the types of construction and 
demolition materials generated, sorting methods on site, the location of receiving agent(s), and 
strategies to reduce waste generation. 
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• Calculations that detail the percentage of materials diverted to recycling or reuse. The percentage of 
diverted waste should be calculated as the ratio of material diverted from landfills against the total 
waste generated during construction. Calculations may be done by weight (tons) or volume (cubic 
yards/meters). 

34.2.1.4.10 RA1.5 BALANCE EARTHWORK ON SITE 
Excavated material moved off-site and/or fill brought onto the site shall not exceed 50 percent of total site 
soil handling, alternatively, 100 percent of fill and excavated materials shall be sourced within 10 miles of 
the Project site. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following documents: 

• Calculations detailing the percentage of excavated materials removed, imported, and remaining on 
site; and 

• Tracking reports of the destination's distance and location of any materials transported off-site. 

34.2.1.4.11 RA2.2 REDUCE CONSTRUCTION ENERGY CONSUMPTION 
At a minimum, implement four of the following energy reduction strategies during construction: 

• Tier 4 construction equipment or Tier 3 with Best Available Technology (BAT) for at least 75 percent 
of non-road equipment fleet greater than 50 horsepower; 

• Alternative fuels in heavy equipment such as biodiesel for at least 5 percent of total fuel consumption; 

• Hybrid or fully electric project vehicles for at least 50 percent of fleet; 

• Electrified equipment for at least 20 percent of equipment (vs. gas or diesel engines); 

• Employee commuting programs with incentives (shuttles to transit, ride-share programs, biking 
facilities, etc.); 

• Reduce purchased energy for workstations (construction trailer/office energy) by 30 percent for two of 
the following: (1) lighting; (2) HVAC; and (3) plug loads; 

• Purchase green power (RECs) for 30 percent of workstation energy consumption; 

• Offset electrical consumption by generating 5 percent renewable energy on site (e.g., solar panels on 
trailer complex, solar-powered temporary light plant, solar-powered cameras and variable message 
sign boards); 

• Reduce number of deliveries; 

• Reduce idle times; 

• On-site reuse of soils or other materials to decrease truck traffic to and from site (ties into Reduced 
Excavated Material taken off site); 

• Reduce on-site trucking - proper logistics planning such as staging material in close proximity to 
installation location; 

• Schedule acceleration without additional resource consumption; 

• Waterborne/rail transportation of materials versus trucking (third-party distribution or logistics); 

• On-site plants (concrete plant/asphalt plant) in lieu of trucking material to the site; 

• Prefabrication of design elements. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Results of at least one planning review to identify and analyze the project’s potential for reducing 
energy consumption during construction; and 
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• Documents detailing the project has implemented, at a minimum, the four selected construction 
energy conservation strategies. 

34.2.1.4.12 RA2.4 COMMISSION & MONITOR ENERGY SYSTEMS 
Monitoring equipment, energy management systems and associated software shall be capable of 
independently monitoring all primary project functions, accounting for at least 75 percent of energy 
use/consumption shall be implemented. 

Initial commissioning of energy systems accounting for at least 75 percent of the total energy 
consumption/generation shall be conducted. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Design documents detailing the location, purpose and type of monitoring equipment installed; and 
• A commissioning report disclosing the log of issues. 

34.2.1.4.13 RA3.2 REDUCE OPERATIONAL WATER CONSUMPTION 
At a minimum, 50 percent of potable water use by volume shall be reduced against the industry baseline 
over the operational life of the project. 

At a minimum, 20 percent of water use by volume shall be reduced against an industry baseline over the 
operational life of the project. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• A water planning review detailing the potable water reduction strategies during the project's operation. 
Include reports, memoranda, or minutes of meetings with project teams and owners regarding water 
reduction strategies; 

• Calculations of annual estimated potable and nonpotable water consumption over the life of the 
project; 

• Calculations of the industry standard baseline for potable and nonpotable water usage; and 

• Calculations detailing the project’s percentage reduction over the industry baselines for potable and 
overall water use. 

34.2.1.4.14 RA3.3 REDUCE CONSTRUCTION WATER CONSUMPTION 
At a minimum, implement three of the following water reduction strategies during construction: 

• High-efficient fixtures in construction trailers or offices (demonstrate a 40 percent reduction in usage); 

• Monitoring and management (demonstrate team’s ability to detect leaks and respond to inefficiencies 
in the system); 

• Reduce embodied water of materials by reducing waste material (calculate a 10 percent reduction in 
material quantities entering the site as new material); 

• Use alternatives to dust suppression such as dry agents (show 50 percent reduction in water usage 
due to alternative controls); 

• Alternatives for curing concrete (show 50 percent reduction in water usage due to alternative 
controls); 

• Alternatives for truck tire wash stations (show 50 percent reduction in water usage due to alternative 
controls); 

• Reduced embodied water through material selection (permanent and temporary materials) 
(Demonstrate how product selection has contributed to reduced potable water consumption by more 
than 25 percent); 
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• Stormwater harvesting (show 40 percent savings by using harvested stormwater); 

• Greywater or wastewater effluent reuse (show 40 percent reuse); and 

• Dewatering reuse (show a 40 percent reuse/recycling). 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Results of at least one planning review to identify and analyze the project’s potential for reducing 
water consumption during construction; 

• Documents detailing the project has implemented, at a minimum, the four selected construction 
energy conservation strategies; and 

• Calculations detailing for each of the three strategies the potable water saved (by volume) compared 
to not implementing the strategy over the construction duration. 

34.2.1.4.15 NW2.1 RECLAIM BROWNFIELDS 
Should the site be identified as an active (non-remediated) brownfield, the contractor shall remediate the 
site per state and federal regulations and meet a minimum level of achievement for NW2.1 Reclaim 
Brownfields as outlined in Table 34-1. 
Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Documentation showing the site is an active (non-remediated) brownfield according to federal or state 
programs. If the site is not registered as a “brownfield” under federal or state definitions, then provide 
documentation of contamination include information delineating the lateral and vertical extents of 
impact and concentrations of the identified contaminants of concern. (e.g., American Society for 
Testing and Materials (ASTM) Phase I and Phase II Environmental Site Assessment (ESA), or 
Voluntary Cleanup Program documentation). 

• Deed restrictions, record of decision (ROD), or other legally binding agreements between the site 
owners or potentially responsible parties and regulatory authorities for the mitigation or remediation of 
contaminants associated with the property. 

• A mitigation and remediation plan that has been approved by the appropriate regulatory agencies. If 
applicable, include construction and post-construction phase monitoring and remediation plans to 
ensure contaminant mobilization is minimized and in compliance with applicable federal, state, and 
local exposure requirements. 

34.2.1.4.16 NW2.2 MANAGE STORMWATER 
Detain and treat 100 percent of the 85th percentile local 24-hour event. Compliance with local 
requirements shall be ensured if stricter. 

Do not exceed rate or quantity of runoff for the 2-year, 24-hour rainfall event relative to the existing 
condition (greenfield, greyfield, or brownfield). 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• A stormwater pollution prevention plan (SWPPP) or an erosion and sedimentation control plan 
(ESCP) that details the strategies to infiltrate, evapotranspirate, reuse or treat stormwater on site and 
to meet local erosion and sedimentation requirements. If the project is located in a region where 
construction erosion and sedimentation are not regulated, the plan is demonstrated to comply with 
industry-accepted best practices. 

• Existing site plans and designed site plans. 

• Calculations detailing the achievement of the requirements. Stormwater runoff patterns on the 
existing and designed site shall be defined. 
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34.2.1.4.17 NW2.4 PROTECT SURFACE & GROUNDWATER QUALITY 
No direct pathways of surface and groundwater contamination shall be created. 
Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following documents: 

• Hydrologic and/or hydrogeologic delineation studies, considering the aquifers' complexity; 

• Assess the potential project’s impacts on surface water and/or groundwater quality, risks, and 
consequences. Water temperature shall be included as a potential impact; 

• Documentation that the project does not involve the following: 

– Direct runoff into karst terrain; 

– Untreated industrial or chemical discharge to unlined industrial ponds or lakes; 

– Reinjection of water wells unless the water is treated to secondary levels; and 

– Chemical or fracking water injection. 

• Spill and leak prevention and response plans. If applicable, show the placement of materials storage 
piles and handling of potentially polluting runoff. 

34.2.1.4.18 NW3.4 CONTROL INVASIVE SPECIES 
Prevent the introduction of invasive species. 

Landscaping shall exclusively include native and noninvasive species. 

Control, containment or suppression activities shall be carried out if any major infestations of invasive 
species are found on site. 

A three-year management plan shall be created to prevent the introduction or reintroduction of invasive 
species and perform follow-up control actions if populations persist. 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 
submit following: 

• Plans detailing the type and quantity of all species introduced to the site. 

• A construction management plan demonstrating the best practices to ensure that on-site construction 
materials and equipment are free of invasive species and seeds. 

• A construction management plan detailing the removal strategies for minor infestations of invasive 
species before and throughout construction to prevent their growth into major infestations. 

• Conduct botanical preconstruction site survey and provide reports that document pre-construction site 
conditions including species composition, percent coverage of key species, photographs, 
identification and location of plant species on the site, minor and major infestations. The botanical 
preconstruction site survey reports shall be conducted by trained biologists, ecologists, or 
environmental professionals or in collaboration with state or local agencies. 

• A management plan that details post-construction follow-up to remove any invasive species that re-
emerge after initial control. It shall describe the prevention, detection, rehabilitation and restoration 
methods. 

The following credits are also available for the Contractor to target to a level of achievement of their 
choice in efforts to meet the minimum Envision point achievement required. 

i. LD1.4 Pursue Byproduct Synergies 
Comply with the credit requirements associated with the level of achievement chosen and submit 
following: 
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• Assess the availability of either internal or external excess resources or capacity (e.g. waste 
materials, heating or cooling, financial capacity, land area/space, or management/personnel 
capacity). 

• Identify opportunities for byproduct synergies or reuse. 

• If the implementation of byproduct reuse was attempted, provide documentation that highlights 
the efforts. 

• Documentation detailing the byproduct synergies implemented. The short-term or long-term 
nature shall be specified. 

• Byproduct synergies network plan detailing how the project is part of a circular economy. 
Byproduct synergies shall constitute a majority of project's waste streams or feedstock and not be 
isolated independent activities. 

ii. NW3.5 Protect Soil Health 

One hundred percent of post-construction vegetated areas disturbed during construction shall be 
restored for appropriate soil type, structure, and function to support healthy plant and tree growth. 

At a minimum, 95 percent of post-construction vegetated areas on site, including areas disturbed by 
development, shall be restored to a condition that can support healthy plant and tree growth. 

Disturbed natural soils in vegetated areas shall be conserved and reused on site to the extent 
possible. 

Comply with the credit requirements associated with the level of achievement chosen and submit 
following: 

• Sites plans showing the total vegetated areas and percentage that are disturbed. 

• A construction management plan detailing the strategies to limit soil disturbance. 

• Plans and specifications indicating that a minimum of 95 percent of post-construction vegetated 
areas on site are restored to a condition that can support healthy plant and tree growth. 
Supplemental documentation shall show how soil type, structure and function have been 
restored. 

• Calculations detailing the percentage of soil restoration activities of the post-construction 
vegetated areas on site. 

• A soil protection plan detailing the disturbed natural soils in vegetated areas conserved and 
reused on site. Special landscape features soil disruption within their protective zones and best 
management practices shall be added. The soil protection plan shall be reviewed or prepared 
under the guidance of a certified soil scientist. 

• Plans showing the existing condition of the site and identifying areas previously disturbed by 
development. 

• A soil restoration plan conducted or reviewed by a certified soil scientist explaining how the 
project restored previously disturbed areas to a condition that can support healthy plant and tree 
growth. Key indicators shall demonstrate soil functionalities (e.g., water holding capacity, nutrient 
retention capability, and erosion prevention capability). 

All other credits are excluded from consideration for the Contractor as the Authority may decide to pursue 
points for other credits within the Envision system. 

The Contractor shall support the Authority’s Envision certification by configuring the Works to achieve the 
specific Envision criteria outlined in Table 34-2. These do not contribute to the Contractor’s 135 Envision 
point total detailed above in Table 34-1. 
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Table 34-2 Envision Partial Credit Support  

Envision Credit Criterion 
LD1.1 Provide Effective Leadership & Commitment  D 
RA3.4 Monitor Water Systems A1 
NW1.2 Provide Wetland & Surface Water Buffers C2 
NW2.3 Reduce Pesticide & Fertilizer Impacts B, C3 
NW3.2 Enhance Wetland & Surface Water Functions B4 

Notes: 
1. Corresponding to the Superior level of achievement 
2. Corresponding to the Improved level of achievement 
3. Corresponding to the Superior level of achievement 
4. Corresponding to the Superior level of achievement 

34.2.1.4.19 D1.1 PROVIDE EFFECTIVE LEADERSHIP & COMMITMENT - CRITERION D 
Organizational commitments shall be made all key members of the Project team. 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 
the following: 

• Organizational sustainability principles and policies; 

• Recognition of past or ongoing projects or significant initiatives were undertaken to improve 
sustainable performance; 

• Organization sustainable strategy and its importance in the organization's business strategy; and 

• Third-party organizational recognition or commitments related to sustainability. 

34.2.1.4.20 RA3.4 MONITOR WATER SYSTEMS - CRITERION A 
Integrate advanced monitoring systems capable of monitoring all primary project functions, accounting for 
at least 95 percent of water use shall be implemented. 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 
the following: 

• Design documents detailing the location, purpose and type of monitoring equipment installed. 

34.2.1.4.21 NW1.2 PROVIDE WETLAND & SURFACE WATER BUFFERS - CRITERION C 
The Project design shall include a natural buffer around at least 90 percent of surface water bodies. The 
remaining 10 percent of areas may be protected with engineered controls. The minimum buffer width 
shall be 150 feet. 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 
the following: 

• Site plan showing the final site design, the boundaries of the buffer zone, and the minimal buffer zone 
width calculated as the shortest point between the buffer zone boundary and the identified wetland, 
waterbody, or shoreline. 

• Design documents confirming that the buffer width matches or exceeds 150 feet. 

34.2.1.4.22 NW2.3 REDUCE PESTICIDE & FERTILIZER IMPACTS - CRITERION B, C 
No fertilizers or pesticides shall be used on the project site. Exceptions are allowed for the controlled use 
of fertilizer for initial landscaping establishment and the controlled use of pesticides to remove existing 
invasive species during project delivery. 
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Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 
the following: 
• Landscaping plans showing the inventory of plant species; 

• Integrated and pest management plan demonstrating pesticides are not required unless required for: 

– The initial landscaping establishment (for up to 1 year); and 

– The controlled use of pesticides to remove existing invasive species during project delivery. 

• If application of pesticides or fertilizers are required, they shall be compliant with section 34.2.1.6 and 
documentation indicating the necessity, benefits, and term of use of pesticides or fertilizers shall be 
provided. 

34.2.1.4.23 NW3.2 ENHANCE WETLAND & SURFACE WATER FUNCTIONS - CRITERION B 
Minimize negative impacts to wetland and surface water functions. 

Compensate for remaining unavoidable losses. 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 
the following: 

• Mitigation strategies to minimize disturbance to hydrologic connection, water quality, aquatic habitat, 
and sediment transport; and 

• Mitigation measures to compensate for unavoidable losses in wetland and surface water functions. 

34.2.1.5 Community Mobility and Access Criteria 
Provide strategies and concepts to expand mobility and access options and incorporate complete streets 
policies. 

Authority-approved community mobility and access concepts shall be designed and constructed for sites 
and be consistent with local and regional transportation plans. 

34.2.1.6 Pesticide and Fertilizers Criteria 
Provide landscape design, construction, and materials that do not require pesticides or fertilizers. The use 
of pesticides and fertilizers may only be acceptable for plant establishment, and for controlled pesticides 
of invasive species. 

Where required, pesticides and/or fertilizers used shall be compliant with the Reduced Risk Pesticide List 
(RRPL), which includes pesticide products approved for use on San Francisco City properties under the 
SF Integrated Pest Management (IPM) Ordinance. In other circumstances. No petrochemical fertilizers or 
pesticides shall be used. 

Provide an integrated pest management plan and natural fertilizer plan that details the landscaping 
design and outdoor site management strategy. 

34.2.1.7 Resilience and Climate Adaptation Criteria 
Follow best available state guidance to account for climate change-related risks, including changes in sea 
level and surge elevations, average and extreme precipitation, rising and extreme temperatures, and 
wildfire, in design. Submit a Climate Risk and Resiliency Report that identifies current and future, 
projected climate change-related risks to design. The Climate Risk and Resiliency Report shall include 
any climate change related Site-Specific Hazard Analyses (SiSHAs), if performed. Required SiSHAs are 
as follows: 

For capital project designs for Authority assets projected to be affected by flooding, the Climate 
Risk and Resiliency Report shall include a Precipitation-Based Flood Risk Analysis (see Section 
34.2.1.7.1). 
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For capital project designs for Authority assets projected to be affected by flooding between the 
Transbay Terminal and San Jose stations the Climate Risk and Resiliency Report shall include a 
Sea Level Rise Flood Risk Analysis (see Section 34.2.1.7.3). 

The Report shall recommend mitigation actions for climate change-related risks. Mitigations shall apply 
the As Low as Reasonably Practicable Principle (ALARP) per the Safety and Security Management Plan 
(SSMP). The Report shall address all feedback received and detail mitigation actions approved by the 
Authority for incorporation into design. 

34.2.1.7.1 PRECIPITATION-BASED FLOOD RISK ANALYSIS 
Provide asset design with capacity that meets or exceeds the design storm flood criterion, accounting for 
projected future changes in precipitation and wildfire. This criterion shall be met for the expected future 
climate conditions for the design flood event in the final year of the asset's planned service life.  

The expected future climate conditions shall be analyzed using the ten downscaled Global Climate 
Models (GCM) recommended for use in California in the Perspectives and Guidance for Climate Change 
Analysis guidance report developed by the California Department of Water Resources and the Climate 
Change Technical Advisory Group (2015 and any subsequent updates).  (The models are: ACCESS-1.0, 
CanESM2, CCSM4, CESM1-BGC, CMCC-CMS, CNRM-CM5, GFDL-CM3, HadGEM2-CC, HadGEM2-
ES, and MIROC5.)  These ten models shall be used for both Representative Concentration Pathway 
(RCP) 4.5 and 8.5 emissions scenarios, a total of twenty climate scenarios.  

The design shall account for how changes in future heavy precipitation, changes in precipitation type and 
changes in snowmelt timing (for drainages that experience snowfall), and changes in wildfire (for 
drainages that experience wildfire) are projected to affect flood events at the location. 

For assets with drainage basins affected by wildfire, it is understood that future wildfire projections may 
only be available for a subset of the GCMs listed above. In that case, this subset of GCMs shall be used 
for both RCP 4.5 and 8.5 and for the available suite of wildfire simulations within each GCM-RCP 
combination. 

Provide a final asset design which accounts for the expected change in modeled future conditions based 
on the models assessed. All climate projections used for the analysis shall be bias corrected, i.e., the 
percent change in modeled future conditions from modeled historical conditions shall be applied to 
observed historical conditions. 

The analysis used to assess future flood risk shall be documented and submitted to the Authority along 
with the proposed design. 

34.2.1.7.2 WILDFIRE 
Provide Defensible Space 

Provide 100 feet (30.48 m) of defensible space from the nearest HSR track centerline or Maintenance of 
Way Facility in mountainous areas, forest-covered lands, brush-covered lands, grass-covered lands, or 
land that is covered with flammable material as defined in Public Resources Code 4291 and/or in 
Moderate, High or Very High Fire Hazard Severity Zones as defined by CalFire or a local authority having 
jurisdiction. 

Defensible space can include areas without any landscaping or vegetation. 

Defensible space can include areas with landscaping and vegetation that are designed per CalFire 
recommendations and any relevant local ordinances. 

Defensible space design and maintenance requirements shall be documented in a Vegetation 
Management Plan (VMP). 

If a wildfire risk is identified near the Authority ROW, including on neighboring sites/properties, notify the 
Authority of that risk in the VMP. 

If the 100 feet of defensible space requirement cannot be met because it extends beyond Authority ROW, 
notify the Authority in the VMP. 
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Defensible space shall be maintained according to the contractor's VMP during operations. 

Wildfire Protection Building Construction 

Buildings shall be constructed with Class A fire-rated roof coverings if they are in mountainous areas, 
forest-covered lands, brush-covered lands, grass-covered lands, or land that is covered with flammable 
material as defined in Public Resources Code 4291 and/or a Moderate, High, or Very High Fire Hazard 
Severity Zone as defined by CalFire or a local authority having jurisdiction. 

Fire-Resistant Landscaping 

Landscaping in mountainous areas, forest-covered lands, brush-covered lands, grass-covered lands, or 
land that is covered with flammable material as defined in Public Resources Code 4291 and/or a 
Moderate, High, or Very High Fire Hazard Severity Zone as defined by CalFire or a local authority having 
jurisdiction shall be designed following CalFire fire-resistant landscaping guidelines, including but not 
limited to use of: 

• Fire-breaks using stone walls, patios, decks and/or roadways, 
• Rock, flower beds and gardens as ground cover for bare spaces, 
• High-moisture plants that grow close to the ground and have a low sap or resin content, 
• Fire-retardant plant species that resist ignition, 
• Fire-resistant shrubs. 

Landscaping shall not include pine, fir and other conifers. 

Fire-resistant landscaping design and maintenance requirements shall be documented in a VMP. 

Fire-resistant landscaping shall be maintained according to the contractor’s VMP during operations. 

34.2.1.7.3 SEA LEVEL RISE 
Design shall account for forecasted changes in sea level. 

For individual assets with potentially high consequences of flooding, including but not limited to Bridges, 
Tunnels, Culverts, and Facilities (including Operations and Maintenance Facilities) that are located 
between the Transbay Terminal and San Jose stations, conduct a SiSHA. This SiSHA shall conform with 
the hazard management process in the CHSR SSMP and shall be submitted to the Authority for approval. 
Follow these steps to complete the SiSHA: 

• Step 1: Provide asset design that meets design storm criterion, accounting for future sea level rise. 
The design shall withstand the design storm plus the "1-in-20 Chance" sea level rise scenario in San 
Francisco for the "high emissions" scenario according to the Ocean Protection's Council (OPC) State 
of California Sea-Level Rise Guidance: 2018 Update. The design standard shall be met at the end of 
the asset's expected life or 2100, whichever is earlier. 

• Step 2: Determine whether the Step 1 asset design meets the asset's design storm criterion under the 
"1-in-200 Chance" high emissions sea level rise scenario for San Francisco, according to the State of 
California Sea-Level Rise Guidance: 2018 Update. The design standard shall be met at the end of the 
asset's expected life or 2100, whichever is later. 

• If it does meet this criterion, the Step 1 design shall be used, and the SiSHA is complete for this 
asset. If it does not meet this criterion, proceed to Step 3. 

• Step 3: Provide a design that meets the 1-in-200 high emissions sea level rise scenario. This design 
can include adaptive responses that are made later in the asset life to accommodate this scenario. 

• Step 4: Use the SSMP process, including the application of ALARP, to determine whether to use the 
Step 1 or Step 3 design as the final design. Document this determination in the SiSHA and provide 
both the SiSHA and the final design to the Authority for approval. If using Step 3 design, move to 
Step 5. 
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• Step 5: Provide a Facility Management Plan with the Climate Risk and Resiliency Report to document 
how the facility enables future adaptation to the current design storm plus the 1-in-200 high emissions 
sea level scenario. 

34.2.1.7.4 RELI CRITERIA 
Comply with the following credits: 

• RELi v.2.0 Panoramic Approach to Planning, Design, Maintenance and Operations Credit 6.1 and 6.2 

• RELi v.2.0 Hazard Preparedness Requirement 1 and Credit 1.0 

• RELi v.2.0 Hazard Preparedness Requirement 2 

• RELi v.2.0 Hazard Preparedness Credit 1.0 

• RELi v.2.0 Hazard Preparedness Credit 3.3 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 

• Provide advanced emergency thermal safety and water storage, including the following (adapted from 
RELi v.2.0 Hazard Mitigation and Adaptation Credit 2) 

– Identify and implement additional design options to moderate indoor air temperature during 
outages 

– Provide between four and ten days of stand-alone water storage or treatment capacity 

– Provide community access to a cooling center meeting the critical criteria identified in the NAPA 
County Health and Human Services Public Health Division 

– Annex H - Appendix 10 - Item 10: Cooling Center Criteria 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 4 for underground transportation infrastructure 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 5.1A 

• RELi v.2.0 Energy, Water + On-site Food Production Credit 1.1 

• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

• RELi v. 2.0 Materials and Artifacts Requirement 1.1 

• RELi v. 2.0 Materials and Artifacts Requirement 1.3 

34.2.1.8 Health and Wellness Criteria 
There are no general requirements for Health and Wellness that apply uniformly to all configurations and 
sites. 

34.2.1.9 SITES Criteria 
Comply with the following credits: 

• SITES v2 WATER C3.5 Design functional stormwater features as amenities 
• SITES v2 SOIL+VEG P4.1 Create and communicate a soil management plan 
• SITES v2 SOIL+VEG C4.4 Conserve healthy soils and appropriate vegetation 
• SITES v2 CONSTRUCTION P7.3 Restore soils disturbed during construction 
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34.2.1.10 Emissions Criteria 
34.2.1.10.1 ZERO EMISSIONS FLEET 
Whether the equipment is owned or rented, clean engines shall be used as follows: 

a) 100 percent of on-road light- and medium-duty fleet shall be zero emission vehicles; 

b) 100 percent of on-road heavy-duty engines must be compliant with 2014 On-Highway Heavy Duty 
Engine Emissions Standards or cleaner; 

c) On-road heavy-duty vehicles must be low, and zero emissions (including Compressed Natural Gas 
vehicles) according to the following timelines and percentages: 

a. 25 percent of fleet as a minimum; 

b. 50 percent of fleet as a minimum by 2027; 

c. 75 percent of fleet as a minimum by 2030; 

d. 100 percent of fleet by 2035. 

d) 100 percent of off-road vehicles must comply with Tier 4 Diesel Engine Standards; 

e) Zero-emission off-road equipment shall be used as follows: 

a. At a minimum, at least one zero-emission off-road requirement shall be used in station and tunnel 
construction; 

b. 10 percent of off-road equipment shall be zero emission by 2030; and 

c. 100 percent of off-road equipment shall be zero emission by 2035. 

f) Use renewable diesel for all diesel fueled equipment. 

34.2.1.10.2 CONSTRUCTION GREENHOUSE GAS EMISSIONS 
Provide the total construction activity information and the total carbon dioxide equivalent emissions. 

Carbon dioxide equivalent totals shall encompass at a minimum, all site activity, including off-road 
equipment operation, on-road hauling for materials and site travel. 

Provide GHG emission reduction measures related to construction activities by increasing fuel efficiency 
and using electric-powered equipment. 

34.2.1.10.3 AIR POLLUTANT EMISSIONS 
Provide a Community Air Monitoring Plan (CAMP), that includes the monitoring of pollutants of concern 
for at least 7 consecutive days prior to the commencement of construction and during construction which 
will, as a minimum, include: 

i. Particulate Matter with equal to or smaller than 10 microns in diameter (PM10) 
ii. Particulate Matter equal to or smaller than 2.5 microns in diameter (PM2.5) 
iii. Carbon Monoxide (CO) 
iv. Volatile Organic Compounds (VOC) 
v. Sulfur dioxide (SO2) 
vi. Nitrogen dioxide (NO2) 

Monitors will be set up meeting all requirements set forth by the U.S EPA, California Air Resources Board 
(CARB) and the local air district. Location and number of monitors will be determined based on location 
and type of construction activities and location of sensitive receptors.  Monitoring shall be continuous 
during construction activities and provide data at intervals appropriate to compare to standards 
established in the CAMP. An anemometer shall also be used to measure wind speeds and directions. 
Monitoring will be initiated before construction to establish base line levels. All monitors will be set with 
action level alerts which will provide immediate notification to the Contractor when the measured air 
quality levels are approaching an exceedance of the establish standards and thresholds. 
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The CAMP will also include details on data collection and storage, reporting format, monitoring and 
maintenance. All data will be stored for a minimum of 1 year and available to the Authority upon request. 

34.2.1.11 Embodied Carbon 
Provide a materials cost and quantity estimate for all materials on the project. Include specific data for 
construction materials such as volume/weight, and third party verified Environmental Product Declarations 
(EPDs). 

Provide an embodied carbon life cycle assessment for all permanent project materials. The assessment 
must include ISO 14064-2 life cycle stages A1-A3 (production stage emissions) and be conducted using 
the Embodied Carbon in Construction Calculator (EC3). Provide the Quantity Summary Report export 
from EC3 in Excel or .csv format. Where available, select valid Environmental Product Declarations 
(EPDs) obtained in accordance with Section 34.2.1.12.1. 

34.2.1.12 Materials Criteria 
34.2.1.12.1 ENVIRONMENTALLY PREFERABLE PRODUCTS 
Provide valid product- and facility-specific type III Environmental Product Declarations in conformance 
with ISO Standard 14025 for the following materials, in compliance with the Buy Clean California Act 
(BCCA) and additional Authority requirements: 

Buy Clean California Act: 

• Steel: Hot Rolled Structural Steel Sections, Hollow Structural Sections, Steel Plate, Concrete 
Reinforcing Steel 

• Mineral Wool Board Insulation: Light-Density and Heavy-Density 

• Flat Glass 

Additional materials: 

• Cast-in-place concrete (per concrete mix design) 
• Pre-cast concrete 
• Liquid immersed transformers >25 MVA 
• Aluminum cable 
• Copper wire 
• Asphalt 
• Aggregate 

For each of the listed materials, provide batch tickets and purchase orders defining unit costs, overall 
product volume/weight (in cubic meters or tonnes), and post-consumer and post-industrial recycled 
content by material type. 
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34.2.1.12.2 GLOBAL WARMING POTENTIAL LIMITS (GWP) 
Contractor shall procure concrete conforming to the maximum global warming potential limits outlined in 
the following table: 

Minimum Specified Compressive Strength, f’c, psi (5,7) Maximum Global Warming Potential, GWP (kg CO2e/m3) 
Up to 2500 (3,4) 260 

3000 289 

4000 313 

5000 338 

6000 356 

7000 394 

7001 and higher 433 
 

The following materials are subject to the Buy Clean California Act (Public Contract Code Sections 3500-
3505). As such, procure materials conforming to the following Global Warming Potential (GWP) limits, as 
published on the California Department of General Services web page. 

Table 34-3 GWP limits for eligible materials 

Eligible material Maximum acceptable GWP limit (unfabricated)* 
Hot-rolled structural steel sections 1,010 kg CO2 eq. or 1.01E+03 kg CO2 eq. for one metric ton of structural 

steel. 

Hollow structural sections 1,710 kg CO2 eq. or 1.71E+03 kg CO2 eq. for one metric ton of structural 
steel. 

Steel plate 1,490 kg CO2 eq. or 1.49E+03 kg CO2 eq. for one metric ton of structural 
steel. 

Concrete reinforcing steel 890 kg CO2 eq. or 8.90E+02 kg CO2 eq. for one metric ton of bar. 

Flat glass 1,430 kg CO2 eq. or 1.43E+03 kg CO2 eq. for one metric ton of flat glass. 

Light-density mineral wool board insulation 3.33 kg CO2 eq. for 1 m2 of mineral wool board insulation at RSI-1. 

Heavy-density mineral wool board insulation 8.16 kg CO2 eq. for 1 m2 of mineral wool board insulation at RSI-1. 
*Note: GWP limit is based on a 100-year lifetime impact 
 

34.2.1.12.3 ENVIRONMENTAL PRODUCTS NOT CONFORMANT TO BCCA 
For products not required to comply with Buy Clean without any established Product Category Rules 
(PCR), Contractor shall obtain from the supplier a third-party critically-reviewed Life Cycle Assessment 
(LCA) report conformant with ISO standards 14040 and 14044 that meets the following requirements: 

a) System Boundary includes: 
i. Raw material extraction and processing 
ii. Transportation of raw materials to manufacturer 
iii. Manufacturing of product 

b) The following impacts results are reported: 
i. Impact Categories (*according to the TRACI 2.1 characterization factors; **according to the CML-

IA v4.8): 
A. Global Warming Potential (GWP) kg CO2eq* 
B. Acidification Potential (AP) kg SO2eq* 
C. Eutrophication Potential (EP) kg Neq* 
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D. Smog Formation Potential (SFP) kg O3eq* 
E. Ozone Depletion Potential (ODP) kgCFC11eq* 
F. Depletion of abiotic resources (elements) kg Sbeq * 
G. Depletion of abiotic resources (fossil) MJ** 

ii. Resource Use: 
A. Primary Energy Demand (MJ, net calorific value) 
B. Non-renewable material resources (MJ, net calorific value) 
C. Renewable material resources (MJ, net calorific value) 
D. Net use of fresh water (cubic meter of water) 

iii. Waste: 
A. Hazardous waste disposed (MT) 
B. Non-hazardous waste disposed (MT) 
C. Materials for recycling (MT) 
D. Materials for energy recovery (MT) 

34.2.1.12.4 PRODUCT DISCLOSURE 
For each of the materials listed below, source from manufacturers that have obtained a publicly released 
corporate social responsibility or corporate sustainability report from their raw materials suppliers: 

a. Liquid immersed power transformers greater than 25 MVA; 

b. Aluminum Cables; 

c. Copper wires; 

d. Concrete mix designs used in elements of the Project, including pre-cast and cast-in-place concrete; 
and 

e. All steel, including rebar, rail steel, and steel poles. 

34.2.1.13 Construction Waste Reduction Criteria 
The Contractor shall implement a construction waste management plan (CWMP) that identifies the 
materials to be diverted from disposal and whether the materials will be sorted on site or commingled. 

Reduce construction waste and demolition debris by diverting it from landfill. Achieve the following 
percentages for waste diversion at a minimum: 

(a) 90 percent of construction and demolition; and 

(b) 100 percent of steel and concrete construction and demolition waste. 

Exclude waste such as earthworks and hazardous materials from the total waste calculations. Hazardous 
waste shall be disposed of according to local state and federal law. 

34.2.1.14 CALGreen Criteria 
There are no common CalGreen criteria that apply uniformly to all configurations and sites. 

34.3 APPLICATION OF DESIGN CRITERIA ELEMENTS 
This section identifies configuration-specific design criteria elements that are required in addition to the 
General Requirements. 

34.3.1 HSR Earthworks Configurations 

34.3.1.1 LEED BD+C Criteria 
HSR Earthworks Configurations shall comply with all general design criteria. 
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34.3.1.2 LEED O+M: Transit Criteria 
This section intentionally left blank. 

34.3.1.3 Energy Criteria 
This section intentionally left blank. 

34.3.1.4 Envision Criteria 
HSR Earthworks Configurations  shall comply with all general design criteria. 

34.3.1.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.1.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.1.7 Resilience and Climate Adaptation Criteria 
HSR Earthworks Configurations shall comply with all general design criteria, except for the following: 

34.3.1.7.1 RELI CRITERIA 
• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and Food Credit 1.1 

34.3.1.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.1.9 SITES Criteria 
HSR Earthworks Configurations shall comply with all general design criteria. 

34.3.1.10 Emissions Criteria 
HSR Earthworks Configurations shall comply with all general design criteria. 

34.3.1.11 Embodied Carbon 
HSR Earthworks Configurations shall comply with all general design criteria. 

34.3.1.12 Materials Criteria 
HSR Earthworks Configurations shall comply with all general design criteria. 

34.3.1.13 Construction Waste Reduction Criteria 
HSR Earthworks Configurations shall comply with all general design criteria. 

34.3.1.14 CALGreen Criteria 
This section intentionally left blank. 
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34.3.2 HSR Aerial Structure Configurations 

34.3.2.1 LEED BD+C Criteria 
HSR Aerial Structure Configurations shall comply with all general design criteria. 

34.3.2.2 LEED O+M: Transit Criteria 
This section intentionally left blank. 

34.3.2.3 Energy Criteria 
This section intentionally left blank. 

34.3.2.4 Envision Criteria 
HSR Aerial Structure Configurations shall comply with all general design criteria. 

34.3.2.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.2.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.2.7 Resilience and Climate Adaptation Criteria 
HSR Aerial Structure Configurations shall comply with all general design criteria, except for the following: 

34.3.2.7.1 RELI CRITERIA 

• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.2.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.2.9 SITES Criteria 
HSR Aerial Structure Configurations shall comply with all general design criteria. 

34.3.2.10 Emissions Criteria 
HSR Aerial Structure Configurations shall comply with all general design criteria. 

34.3.2.11 Embodied Carbon 
HSR Aerial Structure Configurations shall comply with all general design criteria. 

34.3.2.12 Materials Criteria 
HSR Aerial Structure Configurations shall comply with all general design criteria. 
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34.3.2.13 Construction Waste Reduction Criteria 
HSR Aerial Structure Configurations shall comply with all general design criteria. 

34.3.2.14 CALGreen 
This section intentionally left blank. 

34.3.3 HSR Trench Structure Configurations 

34.3.3.1 LEED BD+C Criteria 
HSR Trench Structure Configurations shall comply with all general design criteria. 

34.3.3.2 LEED O+M: Transit Criteria 
This section intentionally left blank. 

34.3.3.3 Energy Criteria 
This section intentionally left blank. 

34.3.3.4 Envision Criteria 
HSR Trench Structure Configurations shall comply with all general design criteria. 

34.3.3.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.3.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.3.7 Resilience and Climate Adaptation Criteria 
HSR Trench Structure Configurations shall comply with all general design criteria, except for the 
following: 

34.3.3.7.1 RELI CRITERIA 

• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.3.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.3.9 SITES Criteria 
HSR Trench Structure Configurations shall comply with all general design criteria. 
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34.3.3.10 Materials Criteria 
HSR Trench Structure Configurations shall comply with all general design criteria. 

34.3.3.11 Emissions Criteria 
HSR Trench Structure Configurations shall comply with all general design criteria. 

34.3.3.12 Embodied Carbon 
HSR Trench Structure Configurations shall comply with all general design criteria. 

34.3.3.13 Construction Waste Reduction Criteria 
HSR Trench Structure Configurations shall comply with all general design criteria. 

34.3.3.14 CALGreen 
This section intentionally left blank. 

34.3.4 HSR Tunnels and Support Structure Configurations 

34.3.4.1 LEED BD+C Criteria 
All general criteria shall apply, except all lighting-related criteria within tunnel structures and pertaining to 
all emergency lighting. 

34.3.4.2 LEED O+M: Transit Criteria 
Operations shall comply with the following criteria: 

• LEED V4 MR Credit: Purchasing Lamps 

34.3.4.3 Energy Criteria 
This section intentionally left blank. 

34.3.4.4 Envision Criteria 
HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 

34.3.4.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.4.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.4.7 Resilience and Climate Adaptation Criteria 
HSR Tunnels and Support Structure Configurations shall comply with all general design criteria, except 
for the following: 

34.3.4.7.1 RELI CRITERIA 
• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 



Chapter 34 – Sustainability 

California High-Speed Rail Authority  Design Criteria Manual 
June 30, 2023 Rev No. 5.1 Page | 34-25 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.4.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.4.9 SITES Criteria 
HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 

34.3.4.10 Emissions Criteria 
HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 

34.3.4.11 Embodied Carbon 
HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 

34.3.4.12 Materials Criteria 
HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 

34.3.4.13 Construction Waste Reduction Criteria 
HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 

34.3.4.14 CALGreen 
This section intentionally left blank. 

34.3.5 HSR Stations and Support Structure Sites 

34.3.5.1 LEED BD+C Criteria 
All HSR Stations shall achieve LEED v4 BD+C Platinum certification within one year of substantial 
completion. 

Credits labeled mandatory shall be achieved by the project. 
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Figure 34-1 HSR Stations LEED Scorecard 

34.3.5.2 LEED O+M: Transit Criteria 
Station operations shall comply with the following criteria: 

• SS Prerequisite Site Management Policy 
• WE Prerequisite Indoor Water Use Reduction 
• EA Prerequisite Energy Efficiency Best Management Practices 
• EA Prerequisite Energy Jumpstart Pilot Credit (Used in place of Minimum Energy Performance) 
• EA Prerequisite Fundamental Refrigerant Management 
• MR Prerequisite Ongoing Purchasing and Waste Policy 
• MR Prerequisite Facility Maintenance & Renovation Policy 
• EQ Prerequisite Minimum Indoor Air Quality Performance 
• EQ Prerequisite Environmental Tobacco Smoke Control 
• EQ Prerequisite Green Cleaning Policy 

LEED V4 O+M: Transit certification shall be achieved after a full year of operations. 

34.3.5.3 Energy Criteria 
Operations shall achieve net-positive energy consumption by supplying at least 105 percent of project’s 
energy needs through on-site renewable energy on a net annual basis, without the use of combustion. 
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34.3.5.4 Envision Criteria 
HSR Stations and Support Structure Sites shall comply with all general design criteria. 

34.3.5.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.5.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.5.7 Resilience and Climate Adaptation Criteria 
Apply RCP 4.5 50th percentile (median) and RCP 8.5 50th percentile (median) weather files from 
WeatherShift™ (https://www.weathershift.com/) in facility energy modeling, in addition to other energy 
modeling requirements. 

34.3.5.7.1 RELI CRITERIA 
HSR Stations and Support Structure Sites shall comply with all general design criteria, except for: 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2.0 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 4.1 

Additionally, operations shall comply with the following criteria: 

• RELi v.2.0 Panoramic Approach Credit 1.4 - Post-Development Evaluation + Reporting 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.0 - Passive Thermal Safety, Thermal Comfort + 
Lighting Design Strategies 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.2 - Passive Lighting 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.3 - Passive Heating 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.4 -  Passive Cooling 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.0 - Expand Citizen Participation: 
Public Amenities, Councils, Organizations, Communication 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.2 - Actively Participate in Local 
Disaster Recovery Programs 

34.3.5.8 Health and Wellness Criteria 
Station operations shall comply with the following criteria: 

• WELL v2 Concept Air, Feature A01, Fundamental Air Quality, Part 5 
• WELL v2 Concept Air, Feature A05, Enhanced Air Quality, Parts 1, 2, and 3 
• WELL v2 Concept Air, Feature A08, Air Quality Monitoring and Awareness, Parts 1 and 2 
• WELL v2 Concept Materials, Feature X10, Volatile Compound Reduction, Parts 1, 2, and 3 
• WELL v2 Concept Sound, Feature S01, Sound Mapping, Part 3 
• WELL v2 Concept Mind, Feature M02, Nature and Place, Parts 1 and 2 
• WELL v2 Concept Mind, Feature M07, Restorative Spaces, Parts 1 and 2 
• WELL v2 Concept Mind, Feature M09, Enhanced Access to Nature, Part 1 
• WELL v2 Concept Movement, Feature M02, Visual and Physical Ergonomics, Parts 1, 2, 3, 4, and 5 
• WELL v2 Concept Movement, Feature M07, Active Furnishings, Part 1 
• WELL Health-Safety Training, SC3, Improve Cleaning Practices 
• WELL Health-Safety Training, SC5, Reduce Respiratory Particle Exposure 
• WELL Health-Safety Training, SA1, Assess Ventilation 

https://www.weathershift.com/
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• WELL Health-Safety Training, SA2, Assess and Maintain Air Treatment Systems 
• WELL Health-Safety Training, SA 5, Manage Mold and Moisture 

Active Design 

Comply with Chapter 3: Building Design, of the Center for Active Design’s Active Design Guidelines. 

34.3.5.9 SITES Criteria 
HSR Stations and Support Structure Sites shall comply with all general design criteria. 

Additionally, operations shall comply with the following criteria: 

• SITES v2 O+M C8.7.1: Protect air quality during landscape maintenance - Option 1: Scheduled 
maintenance 

34.3.5.10 Emissions Criteria 
HSR Stations and Support Structure Sites shall comply with all general design criteria. 

34.3.5.11 Embodied Carbon 
This section intentionally left blank. 

34.3.5.12 Materials Criteria 
HSR Stations and Support Structure Sites shall comply with all general design criteria. 

34.3.5.13 Construction Waste Reduction Criteria 
HSR Stations and Support Structure Sites shall comply with all general design criteria. 

34.3.5.14 CALGreen Criteria 
All HSR Stations shall achieve CALGreen Tier 2 within one year of substantial completion. 

34.3.6 HSR Buried Structure Sites 

34.3.6.1 LEED BD+C Criteria 
HSR Buried Structure Sites shall comply with all general design criteria. 

34.3.6.2 LEED O+M: Transit Criteria 
This section intentionally left blank. 

34.3.6.3 Energy Criteria 
This section intentionally left blank. 

34.3.6.4 Envision Criteria 
HSR Buried Structure Sites shall comply with all general design criteria. 

34.3.6.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.6.6 Pesticides and Fertilizer 
This section intentionally left blank. 
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34.3.6.7 Resilience and Climate Adaptation Criteria 
HSR Buried Structure Sites shall comply with all general design criteria, except for the following: 

34.3.6.7.1 RELI CRITERIA 
• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.6.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.6.9 SITES Criteria 
HSR Buried Structure Sites shall comply with all general design criteria. 

34.3.6.10 Emissions Criteria 
HSR Buried Structure Sites shall comply with all general design criteria. 

34.3.6.11 Embodied Carbon 
HSR Buried Structure Sites shall comply with all general design criteria. 

34.3.6.12 Materials Criteria 
HSR Buried Structure Sites shall comply with all general design criteria. 

34.3.6.13 Construction Waste Reduction Criteria 
HSR Buried Structure Sites shall comply with all general design criteria. 

34.3.6.14 CALGreen Criteria 
This section intentionally left blank. 

34.3.7 HSR Trackwork Sites 

34.3.7.1 LEED BD+C Criteria 
HSR Trackwork Sites shall comply with all general design criteria. 

34.3.7.2 LEED O+M: Transit Criteria 
This section intentionally left blank. 

34.3.7.3 Energy Criteria 
This section intentionally left blank. 

34.3.7.4 Envision Criteria 
HSR Trackwork Sites shall comply with all general design criteria. 
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34.3.7.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.7.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.7.7 Resilience and Climate Adaptation Criteria 
Zero Stress Temperature Requirements for HSR Trackwork. 

Rail zero stress temperature values shall account for both observed changes in temperature and 
projected future changes in temperature as necessary to keep the rail free of stress. 

Whenever the ballast is maintained and disturbed as to require rail restressing, and at intervals of no 
longer than 15 years, the operator shall request updated zero stress temperature values from Authority to 
ensure that the rail is free of stress given temperature rise over the next 15 years. 

34.3.7.7.1 RELI CRITERIA 
HSR Trackwork Sites shall comply with all general design criteria, except for the following: 

• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.7.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.7.9 SITES Criteria 
HSR Trackwork Sites shall comply with all general design criteria. 

34.3.7.10 Emissions Criteria 
HSR Trackwork Sites shall comply with all general design criteria. 

34.3.7.11 Embodied Carbon 
HSR Trackwork Sites shall comply with all general design criteria. 

34.3.7.12 Materials Criteria 
HSR Trackwork Sites shall comply with all general design criteria. 

34.3.7.13 Construction Waste Reduction Criteria 
HSR Trackwork Sites shall comply with all general design criteria. 

34.3.7.14 CALGreen Criteria 
This section intentionally left blank. 
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34.3.8 HSR System Facilities & Wayside Sites 

34.3.8.1 LEED BD+C Criteria 
Each regularly occupied (as defined by the U.S. Green Building Council) system facility and wayside site 
within the Works shall achieve Gold certification under Leadership in Energy and Environmental Design 
(LEED) version 4 (or the most recent version of LEED at the time of the building’s registration with the 
USGBC) Building Design + Construction within 1 year of substantial completion of the building. 

Additionally, the project shall meet the full requirements of the following LEED v4 BD + C credits, except 
where explicitly stated either in this DCM Chapter or as an “Exemption” in the LEED v4 BD+C reference 
guide: 

• Sustainable Site’s Credit, Light Pollution Reduction 
• Water Efficiency’s Prerequisite, Outdoor Water Use Reduction 
• Material and Resources’ Credit, PBT Source Reduction - Lead, Cadmium, and Copper 
• Energy and Atmosphere’s Prerequisite, Building-Level Energy Metering 

34.3.8.2 LEED O+M: Transit Criteria 
Facility operations shall comply with the following criteria: 

a. SS Prerequisite Site Management Policy; 
b. WE Prerequisite Indoor Water Use Reduction; 
c. EA Prerequisite Energy Efficiency Best Management Practices; 
d. EA Prerequisite Energy Jumpstart Pilot Credit (used in place of Minimum 
e. Energy Performance); 
f. EA Prerequisite Fundamental Refrigerant Management; 
g. MR Prerequisite Ongoing Purchasing and Waste Policy; 
h. MR Prerequisite Facility Maintenance & Renovation Policy; 
i. EQ Prerequisite Minimum Indoor Air Quality Performance; 
j. EQ Prerequisite Environmental Tobacco Smoke Control; and 
k. EQ Prerequisite Green Cleaning Policy. 

LEED V4 O&M Transit certification shall be achieved after a full 1 year of facility operations. 

34.3.8.3 Energy Criteria 
This section intentionally left blank. 

34.3.8.4 Envision Criteria 
HSR System Facilities & Wayside Sites shall comply with all general design criteria. 

34.3.8.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.8.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.8.7 Resilience and Climate Adaptation Criteria 
Apply RCP 4.5 50th percentile (median) and RCP 8.5 50th percentile (median) weather files from 
WeatherShift™ (https://www.weathershift.com/) in facility energy modeling, in addition to other energy 
modeling requirements. 

https://www.weathershift.com/
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34.3.8.7.1 RELI CRITERIA 
HSR System Facilities & Wayside Sites shall comply with all general design criteria, except for the 
following: 

• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.8.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.8.9 SITES Criteria 
HSR System Facilities & Wayside Sites shall comply with all general design criteria. 

34.3.8.10 Emissions Criteria 
HSR System Facilities & Wayside Sites shall comply with all general design criteria. 

34.3.8.11 Embodied Carbon 
This section intentionally left blank. 

34.3.8.12 Materials Criteria 
HSR System Facilities & Wayside Sites shall comply with all general design criteria. 

34.3.8.13 Construction Waste Reduction Criteria 
HSR System Facilities & Wayside Sites shall comply with all general design criteria. 

34.3.8.14 CALGreen Criteria 
All system facility and wayside sites shall achieve CALGreen Tier 2 within one year of substantial 
completion. 

34.3.9 HSR Rolling Stock (Onboard) 

34.3.9.1 LEED BD+C Criteria 
This section intentionally left blank. 

34.3.9.2 LEED O+M: Transit Criteria 
This section intentionally left blank. 

34.3.9.3 Energy Criteria 
This section intentionally left blank. 

34.3.9.4 Envision Criteria 
HSR Rolling Stock shall comply with all general design criteria. 
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34.3.9.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.9.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.9.7 Resilience and Climate Adaptation Criteria 
34.3.9.7.1 RELI CRITERIA 
HSR Rolling Stock shall comply with all general design criteria. 

34.3.9.8 Health and Wellness Criteria 
Operations shall comply with the following criteria: 

• WELL v2 Concept Air, Feature A01, Fundamental Air Quality, Part 5 
• WELL v2 Concept Air, Feature A05, Enhanced Air Quality, Parts 1, 2, and 3 
• WELL v2 Concept Air, Feature A08, Air Quality Monitoring and Awareness, Parts 1 and 2 
• WELL v2 Concept Materials, Feature X10, Volatile Compound Reduction, Parts 1, 2, and 3 
• WELL v2 Concept Sound, Feature S01, Sound Mapping, Part 3 
• WELL v2 Concept Mind, Feature M07, Restorative Spaces, Parts 1 and 2 
• WELL v2 Concept Movement, Feature M02, Visual and Physical Ergonomics, Parts 1, 2, 3, 4, and 5 
• WELL v2 Concept Movement, Feature M07, Active Furnishings, Part 1 
• WELL Health-Safety Training, SC3, Improve Cleaning Practices 
• WELL Health-Safety Training, SC5, Reduce Respiratory Particle Exposure 
• WELL Health-Safety Training, SA1, Assess Ventilation 
• WELL Health-Safety Training, SA2, Assess and Maintain Air Treatment Systems 
• WELL Health-Safety Training, SA 5, Manage Mold and Moisture 

34.3.9.9 SITES Criteria 
HSR Rolling Stock shall comply with all general design criteria. 

34.3.9.10 Emissions Criteria 
HSR Rolling Stock shall comply with all general design criteria. 

34.3.9.11 Embodied Carbon 
HSR Rolling Stock shall comply with all general design criteria. 

34.3.9.12 Materials Criteria 
HSR Rolling Stock shall comply with all general design criteria. 

34.3.9.13 Construction Waste Reduction Criteria 
HSR Rolling Stock shall comply with all general design criteria. 

34.3.9.14 CALGreen Criteria 
This section intentionally left blank. 
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34.3.10 HSR Operations & Maintenance Facilities & Support Structure Sites 

34.3.10.1 LEED BD+C Criteria 
All regularly occupied (as defined by the U.S. Green Building Council) operations and maintenance 
facilities within the Works shall achieve Gold certification under Leadership in Energy and Environmental 
Design (LEED) version 4 (or the most recent version of LEED at the time of the building’s registration with 
the USGBC) Building Design + Construction within one year of substantial completion of the building. 

Credits labeled mandatory must be achieved by the project. 

 
Figure 34-2 Operations and Maintenance Facilities LEED Strategy 

34.3.10.2 LEED O+M: Transit Criteria 
Facility operations shall comply with the following criteria: 

a. SS Prerequisite Site Management Policy; 
b. WE Prerequisite Indoor Water Use Reduction; 
c. EA Prerequisite Energy Efficiency Best Management Practices; 
d. EA Prerequisite Energy Jumpstart Pilot Credit (Used in place of Minimum 
e. Energy Performance); 
f. EA Prerequisite Fundamental Refrigerant Management; 
g. MR Prerequisite Ongoing Purchasing and Waste Policy; 
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h. MR Prerequisite Facility Maintenance & Renovation Policy; 
i. EQ Prerequisite Minimum Indoor Air Quality Performance; 
j. EQ Prerequisite Environmental Tobacco Smoke Control; and 
k. EQ Prerequisite Green Cleaning Policy. 

LEED V4 O+M: Transit certification shall be achieved after a full year of operations 

34.3.10.3 Energy Criteria 
Operations shall achieve net-positive energy consumption by supplying at least 105 percent of project’s 
energy needs through on-site renewable energy on a net annual basis, without the use of combustion. 

34.3.10.4 Envision Criteria 
HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 
criteria. 

34.3.10.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.10.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.10.7 Resilience and Climate Adaptation Criteria 
Apply RCP 4.5 50th percentile (median) and RCP 8.5 50th percentile (median) weather files from 
WeatherShift™ (https://www.weathershift.com/) in facility energy modeling, in addition to other energy 
modeling requirements. 

34.3.10.7.1 RELI CRITERIA 
HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 
criteria, except for the following: 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 4.1 

Additionally, operations shall comply with the following criteria: 

• RELi v.2.0 Panoramic Approach Credit 1.4 - Post-Development Evaluation + Reporting 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.0 - Passive Thermal Safety, Thermal Comfort + 
Lighting Design Strategies 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.2 - Passive Lighting 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.3 - Passive Heating 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.4 -  Passive Cooling 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.0 - Expand Citizen Participation: 
Public Amenities, Councils, Organizations, Communication 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.2 -  Actively Participate in Local 
Disaster Recovery Programs 

https://www.weathershift.com/
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34.3.10.8 Health and Wellness Criteria 
Operations of facilities shall comply with the following criteria: 

• WELL v2 Concept Air, Feature A01, Fundamental Air Quality, Part 5 
• WELL v2 Concept Air, Feature A05, Enhanced Air Quality, Parts 1, 2, and 3 
• WELL v2 Concept Air, Feature A08, Air Quality Monitoring and Awareness, Parts 1 and 2 
• WELL v2 Concept Materials, Feature X10, Volatile Compound Reduction, Parts 1, 2, and 3 
• WELL v2 Concept Sound, Feature S01, Sound Mapping, Part 3 
• WELL v2 Concept Mind, Feature M07, Restorative Spaces, Parts 1 and 2 
• WELL v2 Concept Mind, Feature M09, Enhanced Access to Nature, Part 1 
• WELL v2 Concept Movement, Feature M02, Visual and Physical Ergonomics, Parts 1, 2, 3, 4, and 5 
• WELL v2 Concept Movement, Feature M07, Active Furnishings, Part 1 
• WELL Health-Safety Training, SC3, Improve Cleaning Practices 
• WELL Health-Safety Training, SC5, Reduce Respiratory Particle Exposure 
• WELL Health-Safety Training, SA1, Assess Ventilation 
• WELL Health-Safety Training, SA2, Assess and Maintain Air Treatment Systems 
• WELL Health-Safety Training, SA 5, Manage Mold and Moisture 

34.3.10.9 SITES Criteria 
HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 
criteria. 

Additionally, the following criteria shall be meet: 

• O+M C8.7.1: Protect air quality during landscape maintenance - Option 1: Scheduled maintenance 

34.3.10.10 Emissions Criteria 
HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 
criteria. 

34.3.10.11 Embodied Carbon 
This section intentionally left blank. 

34.3.10.12 Materials Criteria 
HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 
criteria. 

34.3.10.13 Construction Waste Reduction Criteria 
HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 
criteria. 

34.3.10.14  CALGreen Criteria 
All Operations and Maintenance Facilities shall achieve CALGreen Tier 2 within one year of substantial 
completion. 

34.3.11 Non-HSR Earthworks Sites 

34.3.11.1 LEED BD+C Criteria 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 
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34.3.11.2 LEED O+M Criteria 
This section intentionally left blank. 

34.3.11.3 Energy Criteria 
This section intentionally left blank. 

34.3.11.4 Envision Criteria 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 

34.3.11.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.11.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.11.7 Resilience and Climate Adaptation Criteria 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria, except for the following: 

34.3.11.7.1 RELI CRITERIA 
• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.11.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.11.9 SITES Criteria 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 

34.3.11.10 Emissions Criteria 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 

34.3.11.11 Embodied Carbon 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 

34.3.11.12 Materials Criteria 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 

34.3.11.13 Construction Waste Reduction Criteria 
HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 
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34.3.11.14 CALGreen Criteria 
This section intentionally left blank. 

34.3.12 Non-HSR Elevated Structures Sites 

34.3.12.1 LEED BD+C Criteria 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 

34.3.12.2 LEED O+M Criteria 
This section intentionally left blank. 

34.3.12.3 Energy Criteria 
This section intentionally left blank. 

34.3.12.4 Envision Criteria 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 

34.3.12.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.12.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.12.7 Resilience and Climate Adaptation Criteria 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria, except for the 
following: 
34.3.12.7.1 RELI CRITERIA 
• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.12.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.12.9 SITES Criteria 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 

34.3.12.10 Emissions Criteria 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 
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34.3.12.11 Embodied Carbon 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 

34.3.12.12 Materials Criteria 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 

34.3.12.13 Construction Waste Reduction Criteria 
HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 

34.3.12.14 CALGreen Criteria 
This section intentionally left blank. 

34.3.13 Non-HSR Trench Structure Sites 

34.3.13.1 LEED BD+C Criteria 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 

34.3.13.2 LEED O+M Criteria 
This section intentionally left blank. 

34.3.13.3 Energy Criteria 
This section intentionally left blank. 

34.3.13.4 Envision Criteria 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 

34.3.13.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.13.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.13.7 Resilience and Climate Adaptation Criteria 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria, except for the 
following: 

34.3.13.7.1 RELI CRITERIA 

• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 
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34.3.13.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.13.9 SITES Criteria 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 

34.3.13.10 Emissions Criteria 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 

34.3.13.11 Embodied Carbon 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 

34.3.13.12 Materials Criteria 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 

34.3.13.13 Construction Waste Reduction Criteria 
HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 

34.3.13.14 CALGreen Criteria 
This section intentionally left blank. 

34.3.14 Non-HSR Buried Structures 

34.3.14.1 LEED BD+C Criteria 
HSR Non-HSR Buried Structures shall comply with all general design criteria. 

34.3.14.2 LEED O+M Criteria 
This section intentionally left blank. 

34.3.14.3 Energy Criteria 
This section intentionally left blank. 

34.3.14.4 Envision Criteria 
HSR Non-HSR Buried Structures shall comply with all general design criteria. 

34.3.14.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.14.6 Pesticides and Fertilizer 
This section intentionally left blank. 
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34.3.14.7 Resilience and Climate Adaptation Criteria 
HSR Non-HSR Buried Structures shall comply with all general design criteria, except for the following: 

34.3.14.7.1 RELI CRITERIA 
• RELi v.2.0 Hazard Preparedness Requirement 2 
• RELi v.2.0 Hazard Preparedness Credit 1.0 
• RELi v.2.0 Hazard Preparedness Credit 3.3 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 

34.3.14.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.14.9 SITES Criteria 
HSR Non-HSR Buried Structures shall comply with all general design criteria. 

34.3.14.10 Emissions Criteria 
HSR Non-HSR Buried Structures shall comply with all general design criteria. 

34.3.14.11 Embodied Carbon 
HSR Non-HSR Buried Structures shall comply with all general design criteria. 

34.3.14.12 Materials Criteria 
HSR Non-HSR Buried Structures shall comply with all general design criteria. 

34.3.14.13 Construction Waste Reduction Criteria 
HSR Non-HSR Buried Structures shall comply with all general design criteria. 

34.3.14.14 CALGreen Criteria 
This section intentionally left blank. 

34.3.15 Third Parties 

34.3.15.1 LEED BD+C Criteria 
This section intentionally left blank. 

34.3.15.2 LEED O+M Criteria 
This section intentionally left blank. 

34.3.15.3 Energy Criteria 
This section intentionally left blank. 

34.3.15.4 Envision Criteria 
This section intentionally left blank. 
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34.3.15.5 Community Mobility and Access 
This section intentionally left blank. 

34.3.15.6 Pesticides and Fertilizer 
This section intentionally left blank. 

34.3.15.7 Resilience and Climate Adaptation Criteria 
34.3.15.7.1 RELI CRITERIA 
HSR Third Parties shall comply with all general design criteria. 

34.3.15.8 Health and Wellness Criteria 
This section intentionally left blank. 

34.3.15.9 SITES Criteria 
This section intentionally left blank. 

34.3.15.10 Emissions Criteria 
HSR Third Parties shall comply with all general design criteria. 

34.3.15.11 Embodied Carbon 
HSR Third Parties shall comply with all general design criteria. 

34.3.15.12 Materials Criteria 
HSR Third Parties shall comply with all general design criteria. 

34.3.15.13 Construction Waste Reduction Criteria 
HSR Third Parties shall comply with all general design criteria. 

34.3.15.14 CALGreen Criteria 
This section intentionally left blank. 

34.4 SUSTAINABILITY INTERFACES 
The following table identifies interfaces with <discipline> and other CHSR sub-systems. The focus is on 
inter-disciplinary interfaces, meaning-unless otherwise noted-interfaces within the same sub-system (e.g. 
Between Trackwork and Automatic Train Control) are not identified 

34.4.1 Interfaces with CHSR Requirements 

34.4.2 Interfaces with Train Operator 

34.4.3 Interfaces with Trainsets 

34.4.4 Interfaces with Track & Systems 

34.4.5 Interfaces with Civil & Structural 
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34.4.6 Interfaces with Stations 

34.4.7 Interfaces with Third Parties 
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Chapter 34 Sustainability 1 

34.1 INTRODUCTION 2 

34.1.1 Scope 3 

This Sustainability chapter describes the design criteria of the California High Speed Rail (CHSR) system, 4 
including design and construction. The design criteria elements in this section relate to occupant health 5 
and wellness, site works, energy, carbon, water, materials, operations, and resiliency. 6 

34.1.2 Regulations, Codes, Standards, and Guidelines 7 

Refer to DCM Chapter 1 “General” and Chapter 2 “Basis of Design,” Section 2.1.4 “Regulations, Codes, 8 
Standards, and Guidelines” for CHSR System-wide regulations, codes, standards, and guidelines. 9 

Additionally, the latest version at time of contract for the following regulations, codes, standards, and 10 
guidelines apply: 11 

• LEED Reference Guide for Building Design and Construction 12 
• LEED Reference Guide for Operation and Maintenance: Transit 13 
• POLI-1007 Sustainability Policy 14 
• FORTIFIED for Safer Business Volume I 15 
• State of California Sea-Level Rise Guidance: 2018 Update 16 
• California Fire Code 17 
• Envision: Sustainable Infrastructure Framework Guidance Manual 18 
• SITES Rating System 19 
• RELi 20 
• ISO 14040 21 
• ISO 14044 22 

34.1.3 Definitions and Classifications 23 

34.1.3.1 Definitions 24 

Definition: Adaptation = Adjustment in HSR infrastructure design or planning in response to actual or 25 
expected stressors and their effects, which mitigates risk and damage. 26 

Definition: Representative Concentration Pathways (RCP) = Models that are used to predict future 27 
change based on amounts and types of greenhouse gasses in the atmosphere. 28 

Definition: Backcasted Data = Modeled, historical data using the same models that produce future 29 
projections. 30 

Definition: Baseline = A scenario where there is no change from standard design practice that uses 31 
historic, observed data. 32 

Definition: Climate Change = A change in the state of the climate that can be identified by changes in the 33 
mean and/or the variability of its properties, and that persists for an extended period, typically decades or 34 
longer. In this case, the change is attributed to anthropomorphic changes to the atmosphere. 35 

Definition: Climate Risk and Resiliency Report = A report that documents how the contractor 36 
considered and addressed risks associated with changing climate conditions in its design of specific 37 
assets. 38 

Definition: Climate Stressor = A hazard or stimuli resultant from a changing climate that could have a 39 
negative impact to the CHSR project and/or its users. 40 
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Definition: Defensible Space = An area either natural or manmade where material capable of causing a 1 
fire to spread unchecked has been treated, cleared, reduced or changed in order to act as barrier 2 
between the advancing wildfire and the loss to life, property or resources. 3 

Definition: Fire-resistant Landscaping = Use of fire-resistant materials and plants that are resistant to 4 
ignition, such as high-moisture, drought-tolerant plants that grow close to the ground and have a low 5 
sap/resin content. 6 

Definition: Generalized Extreme Value Distribution = A family of continuous probability distributions 7 
developed within extreme value theory. 8 

Definition: Global Climate Model = A numerical representation of the Earth’s climate system that is 9 
based on the physical, chemical, and biological properties of its components, their interactions, and 10 
feedback processes, and that accounts for all or some of its known properties. 11 

Definition: Life-Cycle Cost Analysis = An economic method of project evaluation in which all costs 12 
arising from owning, operating, maintaining, and ultimately disposing of a project are considered to be 13 
potentially important to that decision. 14 

Definition: Localized Constructed Analogs = A technique for downscaling model projections of the 15 
future climate. 16 

Definition: Vegetation Management Plan = Provides information about site landscape design and 17 
maintenance requirements. 18 

Definition: Light Weight Vehicle = Vehicles equipped and licensed for use on public roads with a gross 19 
weight up to 5,750 lbs. 20 

Definition: Medium Weight Vehicle = Vehicles equipped and licensed for use on public roads with a 21 
gross weight between 5,751lbs and below 14,000 lbs. 22 

Definition: Heavy Weight Vehicle = Vehicles equipped and licensed for use on public roads with a gross 23 
weight above 14,000 lbs. 24 

Definition: Potable Water = Water that is safe to drink or use for food preparation. 25 

Definition: Non-potable Water = Water that is not of drinking quality 26 

34.1.3.2 Acronyms and Abbreviations 27 

Authority California High-Speed Rail Authority 28 
BFE base flood elevation 29 
CalFire California Department of Forestry and Fire Protection 30 
CHSR California High-Speed Rail 31 
FEMA Federal Emergency Management Agency 32 
GCM Global Climate Model 33 
GEV Generalized Extreme Value Distribution 34 
HSR high-speed rail 35 
IDP Intensity Duration Frequency 36 
ISO International Organization for Standardization 37 
LEED Leadership in Energy and Environmental Design 38 
LOCA Localized Constructed Analogs 39 
NOAA National Oceanic and Atmospheric Administration 40 
OPC Ocean Protection Council 41 
PM particulate matter 42 
PBT polybutylene terephthalate 43 
RCP Representative Concentration Pathway 44 
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ROW right-of-way 1 
USACE United States Army Corps of Engineers 2 
VMP vegetation management plan 3 
VOC volatile organic compounds 4 
ZEV zero emission vehicle 5 

34.2 DESIGN CRITERIA ELEMENTS 6 

This section identifies the sustainability design criteria elements and associated engineering and design 7 
efforts. 8 

In case of a conflict between a requirement in this section and a related section, the more stringent 9 
requirement shall be applied for bidding and a Request for Information submitted to the Authority for 10 
direction. 11 

34.2.1 Common Design Criteria Elements for All Projects 12 

Unless stated otherwise, the following design criteria elements apply to all projects. 13 

34.2.1.1 LEED BD+C Criteria 14 

Comply with the following credit: SS Prerequisite: Construction Activity Pollution Prevention. 15 

34.2.1.2 LEED O+M Transit Criteria 16 

There are no common LEED criteria that apply uniformly to all configurations and sites. 17 

34.2.1.3 Energy Criteria 18 

There are no common energy criteria that apply uniformly to all configurations and sites. 19 

34.2.1.4 Envision Criteria 20 

The project is pursuing Envision version 3 (V3) Platinum Certification. A minimum of 135 Envision points 21 
shall be achieved by the design and construction teams. At a minimum, comply with the following 22 
Envision credits to achieve the stipulated 135 points: 23 

Table 34-1 Envision Credit Compliance Requirements  

Envision Credit 
Minimum Performance Level 

of Achievement Minimum Point Achievement 
QL1.3 Improve Construction Safety Superior 10 
QL1.5 Light Pollution Reduction Conserving 10 
QL1.6 Minimize Construction Impacts Conserving 8 
LD2.1 Establish Sustainability Management Plan Conserving 18 
LD2.3 Plan for Long Term Monitoring and Maintenance Conserving 12 
LD2.4 Plan for End of Life Improved 2 
RA1.1 Support Sustainable Procurement Practices Improved 3 
RA1.2 Use Recycled Materials Enhanced 6 
RA1.4 Reduce Construction Waste Superior 10 
RA1.5 Balance Earthwork on Site Enhanced 4 
RA2.2 Reduce Construction Energy Consumption Superior 8 
RA2.4 Commission & Monitor Energy Systems Enhanced 6 
RA3.2 Reduce Operational Water Consumption Enhanced 9 
RA3.3 Reduce Construction Water Consumption Enhanced 3 
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Envision Credit 
Minimum Performance Level 

of Achievement Minimum Point Achievement 
NW2.1 Reclaim Brownfields* Enhanced 13 
NW2.2 Manage Stormwater Improved 2 
NW2.4 Protect Surface & Groundwater Quality Improved 2 
NW3.4 Control Invasive Species Conserving 6 

 1 

The design criteria and mandatory supporting documentation required to comply with the minimum level 2 
of achievement associated with each credit as outlined in Table 34-1 are summarized below. Refer to the 3 
Envision: Sustainable Infrastructure Framework Guidance Manual for additional information. Compliance 4 
shall be communicated via the Institute of Sustainable Infrastructure’s Envision V3 coversheets, if 5 
applicable, the associated credit calculators, and supporting documentation as required. 6 

34.2.1.4.1 QL 1.3 IMPROVE CONSTRUCTION SAFETY 7 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 8 
submit the following: 9 

• Safety charter signed by the subcontractors including the project’s safety commitments; 10 

• Safety rewards program including summary of the safety awards and companies/persons awarded; 11 

• Safety audit supervised by senior managers; 12 

• Investigative process that focuses on root cause and corrective actions; 13 

• Injury management program; 14 

• Risk’s assessment report; 15 

• Incident review process; 16 

• Lessons learned reports; 17 

• Safety training programs including health and safety personnel training and task-specific safety 18 
training; and 19 

• Site specific security plan. 20 

34.2.1.4.2 QL1.5 LIGHT POLLUTION REDUCTION 21 

All exterior luminaires shall comply with backlight, uplight, and glare (BUG) requirements according to 22 
ordinance Illuminating Engineering Society (IES) Technical Memorandum (TM) 15. 23 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 24 
submit following: 25 

• Site maps indicating lighting needs and potential impacts on the project site and surrounding areas, 26 
including identification of  populated areas and natural habitats. 27 

• Outdoor lighting impact assessment summarizing the lighting impacts on local people, flora and/or 28 
fauna. 29 

• Location and BUG rating for each luminaire. If luminaires do not have a BUG rating, provide 30 
calculations demonstrating that luminaires meet BUG requirements for backlight, uplight, and glare 31 
based on IES and International Dark-Sky Association (IDA) standards. 32 

• Worksheet demonstrating that BUG ratings meet lighting zone requirements. 33 

34.2.1.4.3 QL1.6 MINIMIZE CONSTRUCTION IMPACTS 34 

Implement mitigation measures to address noise, safety/wayfinding, access/mobility & lighting during 35 
construction. 36 
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Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 1 
submit following: 2 

• A construction management plan or policy that addresses stakeholders’ concerns and details the 3 
project’s impacts and mitigation measures related to noise and vibrations, safety and wayfinding, 4 
access and mobility, and lighting; 5 

• Stakeholder communication program to inform mitigation measures; and 6 

• Monitoring and corrective action programs for construction impacts due to stakeholders’ feedback. 7 

34.2.1.4.4 LD2.1 ESTABLISH SUSTAINABILITY MANAGEMENT PLAN 8 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 9 
submit following: 10 

• An organizational chart showing the persons responsibility for sustainability issues, their position in 11 
the project organization, and authority to make decisions; 12 

• A sustainability management plan including the following: 13 

– An index of all project features related to sustainability; 14 

– An assessment of the project’s environmental, economic, and social impacts; 15 

– Prioritized list of project goals, and performance targets and alignment with community needs; 16 

– A processes and management controls in the form of procedures, audits, checklists, corrective 17 
actions reports, control measures; 18 

– A plan-do-act methodology to identify priorities, evaluate progress and make adjustments to 19 
improve project sustainability performance; 20 

– A list of sustainable goals, prioritized and put into perspective with the needs and issues of the 21 
community; 22 

– Monitoring and reporting reports that track progress towards the project’s sustainability goals; 23 

– A communication plan to communicate sustainability goals internally; and 24 

– Identification of potential areas where changes in key design variables may impact project 25 
performance over time-related to sustainability. 26 

34.2.1.4.5 LD2.3 PLAN FOR LONG TERM MONITORING AND MAINTENANCE 27 

Implement strategies to reduce maintenance impacts through the application of monitoring plans. 28 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 29 
submit following: 30 

• Summary of the strategies intended to reduce negative impacts during operations and maintenance; 31 

• A monitoring plan detailing maintenance and fault response procedures, the organization chart, the 32 
funding, the resources access and a schedule outlining future re-evaluation and modification of the 33 
plan based on monitored data shall be included. 34 

• An internal communication plan to broadcast the maintenance management plan. Training sessions 35 
shall be included. 36 

34.2.1.4.6 LD2.4 PLAN FOR END OF LIFE 37 

Design the Project to extend its useful life and allow it to be beneficial repurposed at the end of its useful 38 
life. 39 
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Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 1 
submit following: 2 

• A maintenance management plan detailing the project’s useful life, and the timeline and frequency for 3 
replacing or refurbishing all major components over its useful life. 4 

• An end-of-life plan including the project’s: 5 

– Ultimate decommissioning, deconstruction, or replacement; and 6 

– Relevant future demands, loads, or other requirements. 7 

• Documents summarizing how the project design allows for expansion, reconfiguration, and/or multiple 8 
uses, and/or demonstrating how the project can feasibly and beneficially be repurposed at the end of 9 
its useful life. 10 

34.2.1.4.7 RA1.1 SUPPORT SUSTAINABLE PROCUREMENT PRACTICES 11 

Five percent by weight, volume, or cost of all project materials, supplies, and equipment, at a minimum, 12 
shall meet the sustainable procurement policy requirements. 13 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 14 
submit following: 15 

• A sustainable procurement policy that details commitments to identify and select manufacturers 16 
and/or suppliers that implement sustainable practices as well as defines the qualifying sustainability 17 
requirements; 18 

• Calculations detailing the total material inventory and the percentage of the total project materials (by 19 
cost, weight, and volume) that meet the sustainable procurement policy requirements. The calculation 20 
sheets must include a description of the material and the manufacturer or supplier of the material; 21 

• Supplemental documents disclosing the sustainability performance of each qualifying material (e.g., 22 
Environmental Product Declarations); and receipts/invoices. 23 

34.2.1.4.8 RA1.2 USE RECYCLED MATERIALS 24 

Fifteen percent by weight, volume, or cost of the total project’s materials (excluding plants, soils, rocks, 25 
water, mechanical, electrical, water equipment, and their components) shall, at a minimum, be recycled or 26 
reused materials. 27 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 28 
submit following: 29 

• Calculations detailing the total material inventory and the percentage of the total project materials by 30 
cost, weight, and volume that are reused or recycled (either post-industrial or post-consumer recycled 31 
content). The calculation sheets must include a description of the material and the manufacturer or 32 
supplier of the material; 33 

• Supplemental documents disclosing the reuse/recycled performance of each qualifying material (e.g., 34 
Material Disclosure letters); and receipts/invoices. 35 

34.2.1.4.9 RA1.4 REDUCE CONSTRUCTION WASTE 36 

Seventy-five percent of construction and demolition waste materials (excluding hazardous waste and 37 
soils), at a minimum, shall be diverted from landfills and incineration facilities and instead recycled, 38 
reused, and/or salvaged. 39 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 40 
submit following: 41 

• A construction management plan that details the strategy to achieve the mandatory construction 42 
waste diversion targets. The construction management plan shall detail the types of construction and 43 
demolition materials generated, sorting methods on site, the location of receiving agent(s), and 44 
strategies to reduce waste generation. 45 



Chapter 34 – Sustainability 

California High-Speed Rail Authority  Design Criteria Manual 
June 30, 2023 Rev No. 5.1 Page | 34-7 

• Calculations that detail the percentage of materials diverted to recycling or reuse. The percentage of 1 
diverted waste should be calculated as the ratio of material diverted from landfills against the total 2 
waste generated during construction. Calculations may be done by weight (tons) or volume (cubic 3 
yards/meters). 4 

34.2.1.4.10 RA1.5 BALANCE EARTHWORK ON SITE 5 

Excavated material moved off-site and/or fill brought onto the site shall not exceed 50 percent of total site 6 
soil handling, alternatively, 100 percent of fill and excavated materials shall be sourced within 10 miles of 7 
the Project site. 8 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 9 
submit following documents: 10 

• Calculations detailing the percentage of excavated materials removed, imported, and remaining on 11 
site; and 12 

• Tracking reports of the destination's distance and location of any materials transported off-site. 13 

34.2.1.4.11 RA2.2 REDUCE CONSTRUCTION ENERGY CONSUMPTION 14 

At a minimum, implement four of the following energy reduction strategies during construction: 15 

• Tier 4 construction equipment or Tier 3 with Best Available Technology (BAT) for at least 75 percent 16 
of non-road equipment fleet greater than 50 horsepower; 17 

• Alternative fuels in heavy equipment such as biodiesel for at least 5 percent of total fuel consumption; 18 

• Hybrid or fully electric project vehicles for at least 50 percent of fleet; 19 

• Electrified equipment for at least 20 percent of equipment (vs. gas or diesel engines); 20 

• Employee commuting programs with incentives (shuttles to transit, ride-share programs, biking 21 
facilities, etc.); 22 

• Reduce purchased energy for workstations (construction trailer/office energy) by 30 percent for two of 23 
the following: (1) lighting; (2) HVAC; and (3) plug loads; 24 

• Purchase green power (RECs) for 30 percent of workstation energy consumption; 25 

• Offset electrical consumption by generating 5 percent renewable energy on site (e.g., solar panels on 26 
trailer complex, solar-powered temporary light plant, solar-powered cameras and variable message 27 
sign boards); 28 

• Reduce number of deliveries; 29 

• Reduce idle times; 30 

• On-site reuse of soils or other materials to decrease truck traffic to and from site (ties into Reduced 31 
Excavated Material taken off site); 32 

• Reduce on-site trucking - proper logistics planning such as staging material in close proximity to 33 
installation location; 34 

• Schedule acceleration without additional resource consumption; 35 

• Waterborne/rail transportation of materials versus trucking (third-party distribution or logistics); 36 

• On-site plants (concrete plant/asphalt plant) in lieu of trucking material to the site; 37 

• Prefabrication of design elements. 38 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 39 
submit following: 40 

• Results of at least one planning review to identify and analyze the project’s potential for reducing 41 
energy consumption during construction; and 42 
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• Documents detailing the project has implemented, at a minimum, the four selected construction 1 
energy conservation strategies. 2 

34.2.1.4.12 RA2.4 COMMISSION & MONITOR ENERGY SYSTEMS 3 

Monitoring equipment, energy management systems and associated software shall be capable of 4 
independently monitoring all primary project functions, accounting for at least 75 percent of energy 5 
use/consumption shall be implemented. 6 

Initial commissioning of energy systems accounting for at least 75 percent of the total energy 7 
consumption/generation shall be conducted. 8 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 9 
submit following: 10 

• Design documents detailing the location, purpose and type of monitoring equipment installed; and 11 
• A commissioning report disclosing the log of issues. 12 

34.2.1.4.13 RA3.2 REDUCE OPERATIONAL WATER CONSUMPTION 13 

At a minimum, 50 percent of potable water use by volume shall be reduced against the industry baseline 14 
over the operational life of the project. 15 

At a minimum, 20 percent of water use by volume shall be reduced against an industry baseline over the 16 
operational life of the project. 17 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 18 
submit following: 19 

• A water planning review detailing the potable water reduction strategies during the project's operation. 20 
Include reports, memoranda, or minutes of meetings with project teams and owners regarding water 21 
reduction strategies; 22 

• Calculations of annual estimated potable and nonpotable water consumption over the life of the 23 
project; 24 

• Calculations of the industry standard baseline for potable and nonpotable water usage; and 25 

• Calculations detailing the project’s percentage reduction over the industry baselines for potable and 26 
overall water use. 27 

34.2.1.4.14 RA3.3 REDUCE CONSTRUCTION WATER CONSUMPTION 28 

At a minimum, implement three of the following water reduction strategies during construction: 29 

• High-efficient fixtures in construction trailers or offices (demonstrate a 40 percent reduction in usage); 30 

• Monitoring and management (demonstrate team’s ability to detect leaks and respond to inefficiencies 31 
in the system); 32 

• Reduce embodied water of materials by reducing waste material (calculate a 10 percent reduction in 33 
material quantities entering the site as new material); 34 

• Use alternatives to dust suppression such as dry agents (show 50 percent reduction in water usage 35 
due to alternative controls); 36 

• Alternatives for curing concrete (show 50 percent reduction in water usage due to alternative 37 
controls); 38 

• Alternatives for truck tire wash stations (show 50 percent reduction in water usage due to alternative 39 
controls); 40 

• Reduced embodied water through material selection (permanent and temporary materials) 41 
(Demonstrate how product selection has contributed to reduced potable water consumption by more 42 
than 25 percent); 43 
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• Stormwater harvesting (show 40 percent savings by using harvested stormwater); 1 

• Greywater or wastewater effluent reuse (show 40 percent reuse); and 2 

• Dewatering reuse (show a 40 percent reuse/recycling). 3 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 4 
submit following: 5 

• Results of at least one planning review to identify and analyze the project’s potential for reducing 6 
water consumption during construction; 7 

• Documents detailing the project has implemented, at a minimum, the four selected construction 8 
energy conservation strategies; and 9 

• Calculations detailing for each of the three strategies the potable water saved (by volume) compared 10 
to not implementing the strategy over the construction duration. 11 

34.2.1.4.15 NW2.1 RECLAIM BROWNFIELDS 12 

Should the site be identified as an active (non-remediated) brownfield, the contractor shall remediate the 13 
site per state and federal regulations and meet a minimum level of achievement for NW2.1 Reclaim 14 
Brownfields as outlined in Table 34-1. 15 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 16 
submit following: 17 

• Documentation showing the site is an active (non-remediated) brownfield according to federal or state 18 
programs. If the site is not registered as a “brownfield” under federal or state definitions, then provide 19 
documentation of contamination include information delineating the lateral and vertical extents of 20 
impact and concentrations of the identified contaminants of concern. (e.g., American Society for 21 
Testing and Materials (ASTM) Phase I and Phase II Environmental Site Assessment (ESA), or 22 
Voluntary Cleanup Program documentation). 23 

• Deed restrictions, record of decision (ROD), or other legally binding agreements between the site 24 
owners or potentially responsible parties and regulatory authorities for the mitigation or remediation of 25 
contaminants associated with the property. 26 

• A mitigation and remediation plan that has been approved by the appropriate regulatory agencies. If 27 
applicable, include construction and post-construction phase monitoring and remediation plans to 28 
ensure contaminant mobilization is minimized and in compliance with applicable federal, state, and 29 
local exposure requirements. 30 

34.2.1.4.16 NW2.2 MANAGE STORMWATER 31 

Detain and treat 100 percent of the 85th percentile local 24-hour event. Compliance with local 32 
requirements shall be ensured if stricter. 33 

Do not exceed rate or quantity of runoff for the 2-year, 24-hour rainfall event relative to the existing 34 
condition (greenfield, greyfield, or brownfield). 35 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 36 
submit following: 37 

• A stormwater pollution prevention plan (SWPPP) or an erosion and sedimentation control plan 38 
(ESCP) that details the strategies to infiltrate, evapotranspirate, reuse or treat stormwater on site and 39 
to meet local erosion and sedimentation requirements. If the project is located in a region where 40 
construction erosion and sedimentation are not regulated, the plan is demonstrated to comply with 41 
industry-accepted best practices. 42 

• Existing site plans and designed site plans. 43 

• Calculations detailing the achievement of the requirements. Stormwater runoff patterns on the 44 
existing and designed site shall be defined. 45 
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34.2.1.4.17 NW2.4 PROTECT SURFACE & GROUNDWATER QUALITY 1 

No direct pathways of surface and groundwater contamination shall be created. 2 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 3 
submit following documents: 4 

• Hydrologic and/or hydrogeologic delineation studies, considering the aquifers' complexity; 5 

• Assess the potential project’s impacts on surface water and/or groundwater quality, risks, and 6 
consequences. Water temperature shall be included as a potential impact; 7 

• Documentation that the project does not involve the following: 8 

– Direct runoff into karst terrain; 9 

– Untreated industrial or chemical discharge to unlined industrial ponds or lakes; 10 

– Reinjection of water wells unless the water is treated to secondary levels; and 11 

– Chemical or fracking water injection. 12 

• Spill and leak prevention and response plans. If applicable, show the placement of materials storage 13 
piles and handling of potentially polluting runoff. 14 

34.2.1.4.18 NW3.4 CONTROL INVASIVE SPECIES 15 

Prevent the introduction of invasive species. 16 

Landscaping shall exclusively include native and noninvasive species. 17 

Control, containment or suppression activities shall be carried out if any major infestations of invasive 18 
species are found on site. 19 

A three-year management plan shall be created to prevent the introduction or reintroduction of invasive 20 
species and perform follow-up control actions if populations persist. 21 

Comply with the credit requirements associated with the level of achievement specified in Table 34-1 and 22 
submit following: 23 

• Plans detailing the type and quantity of all species introduced to the site. 24 

• A construction management plan demonstrating the best practices to ensure that on-site construction 25 
materials and equipment are free of invasive species and seeds. 26 

• A construction management plan detailing the removal strategies for minor infestations of invasive 27 
species before and throughout construction to prevent their growth into major infestations. 28 

• Conduct botanical preconstruction site survey and provide reports that document pre-construction site 29 
conditions including species composition, percent coverage of key species, photographs, 30 
identification and location of plant species on the site, minor and major infestations. The botanical 31 
preconstruction site survey reports shall be conducted by trained biologists, ecologists, or 32 
environmental professionals or in collaboration with state or local agencies. 33 

• A management plan that details post-construction follow-up to remove any invasive species that re-34 
emerge after initial control. It shall describe the prevention, detection, rehabilitation and restoration 35 
methods. 36 

The following credits are also available for the Contractor to target to a level of achievement of their 37 
choice in efforts to meet the minimum Envision point achievement required. 38 

i. LD1.4 Pursue Byproduct Synergies 39 
Comply with the credit requirements associated with the level of achievement chosen and submit 40 
following: 41 
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• Assess the availability of either internal or external excess resources or capacity (e.g. waste 1 
materials, heating or cooling, financial capacity, land area/space, or management/personnel 2 
capacity). 3 

• Identify opportunities for byproduct synergies or reuse. 4 

• If the implementation of byproduct reuse was attempted, provide documentation that highlights 5 
the efforts. 6 

• Documentation detailing the byproduct synergies implemented. The short-term or long-term 7 
nature shall be specified. 8 

• Byproduct synergies network plan detailing how the project is part of a circular economy. 9 
Byproduct synergies shall constitute a majority of project's waste streams or feedstock and not be 10 
isolated independent activities. 11 

ii. NW3.5 Protect Soil Health 12 

One hundred percent of post-construction vegetated areas disturbed during construction shall be 13 
restored for appropriate soil type, structure, and function to support healthy plant and tree growth. 14 

At a minimum, 95 percent of post-construction vegetated areas on site, including areas disturbed by 15 
development, shall be restored to a condition that can support healthy plant and tree growth. 16 

Disturbed natural soils in vegetated areas shall be conserved and reused on site to the extent 17 
possible. 18 

Comply with the credit requirements associated with the level of achievement chosen and submit 19 
following: 20 

• Sites plans showing the total vegetated areas and percentage that are disturbed. 21 

• A construction management plan detailing the strategies to limit soil disturbance. 22 

• Plans and specifications indicating that a minimum of 95 percent of post-construction vegetated 23 
areas on site are restored to a condition that can support healthy plant and tree growth. 24 
Supplemental documentation shall show how soil type, structure and function have been 25 
restored. 26 

• Calculations detailing the percentage of soil restoration activities of the post-construction 27 
vegetated areas on site. 28 

• A soil protection plan detailing the disturbed natural soils in vegetated areas conserved and 29 
reused on site. Special landscape features soil disruption within their protective zones and best 30 
management practices shall be added. The soil protection plan shall be reviewed or prepared 31 
under the guidance of a certified soil scientist. 32 

• Plans showing the existing condition of the site and identifying areas previously disturbed by 33 
development. 34 

• A soil restoration plan conducted or reviewed by a certified soil scientist explaining how the 35 
project restored previously disturbed areas to a condition that can support healthy plant and tree 36 
growth. Key indicators shall demonstrate soil functionalities (e.g., water holding capacity, nutrient 37 
retention capability, and erosion prevention capability). 38 

All other credits are excluded from consideration for the Contractor as the Authority may decide to pursue 39 
points for other credits within the Envision system. 40 

The Contractor shall support the Authority’s Envision certification by configuring the Works to achieve the 41 
specific Envision criteria outlined in Table 34-2. These do not contribute to the Contractor’s 135 Envision 42 
point total detailed above in Table 34-1. 43 
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Table 34-2 Envision Partial Credit Support  

Envision Credit Criterion 
LD1.1 Provide Effective Leadership & Commitment  D 
RA3.4 Monitor Water Systems A1 
NW1.2 Provide Wetland & Surface Water Buffers C2 
NW2.3 Reduce Pesticide & Fertilizer Impacts B, C3 
NW3.2 Enhance Wetland & Surface Water Functions B4 

Notes: 1 
1. Corresponding to the Superior level of achievement 2 
2. Corresponding to the Improved level of achievement 3 
3. Corresponding to the Superior level of achievement 4 
4. Corresponding to the Superior level of achievement 5 

34.2.1.4.19 D1.1 PROVIDE EFFECTIVE LEADERSHIP & COMMITMENT - CRITERION D 6 

Organizational commitments shall be made all key members of the Project team. 7 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 8 
the following: 9 

• Organizational sustainability principles and policies; 10 

• Recognition of past or ongoing projects or significant initiatives were undertaken to improve 11 
sustainable performance; 12 

• Organization sustainable strategy and its importance in the organization's business strategy; and 13 

• Third-party organizational recognition or commitments related to sustainability. 14 

34.2.1.4.20 RA3.4 MONITOR WATER SYSTEMS - CRITERION A 15 

Integrate advanced monitoring systems capable of monitoring all primary project functions, accounting for 16 
at least 95 percent of water use shall be implemented. 17 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 18 
the following: 19 

• Design documents detailing the location, purpose and type of monitoring equipment installed. 20 

34.2.1.4.21 NW1.2 PROVIDE WETLAND & SURFACE WATER BUFFERS - CRITERION C 21 

The Project design shall include a natural buffer around at least 90 percent of surface water bodies. The 22 
remaining 10 percent of areas may be protected with engineered controls. The minimum buffer width 23 
shall be 150 feet. 24 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 25 
the following: 26 

• Site plan showing the final site design, the boundaries of the buffer zone, and the minimal buffer zone 27 
width calculated as the shortest point between the buffer zone boundary and the identified wetland, 28 
waterbody, or shoreline. 29 

• Design documents confirming that the buffer width matches or exceeds 150 feet. 30 

34.2.1.4.22 NW2.3 REDUCE PESTICIDE & FERTILIZER IMPACTS - CRITERION B, C 31 

No fertilizers or pesticides shall be used on the project site. Exceptions are allowed for the controlled use 32 
of fertilizer for initial landscaping establishment and the controlled use of pesticides to remove existing 33 
invasive species during project delivery. 34 
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Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 1 
the following: 2 
• Landscaping plans showing the inventory of plant species; 3 

• Integrated and pest management plan demonstrating pesticides are not required unless required for: 4 

– The initial landscaping establishment (for up to 1 year); and 5 

– The controlled use of pesticides to remove existing invasive species during project delivery. 6 

• If application of pesticides or fertilizers are required, they shall be compliant with section 34.2.1.6 and 7 
documentation indicating the necessity, benefits, and term of use of pesticides or fertilizers shall be 8 
provided. 9 

34.2.1.4.23 NW3.2 ENHANCE WETLAND & SURFACE WATER FUNCTIONS - CRITERION B 10 

Minimize negative impacts to wetland and surface water functions. 11 

Compensate for remaining unavoidable losses. 12 

Comply with the credit requirements associated with the credit criteria specified in Table 34-2 and submit 13 
the following: 14 

• Mitigation strategies to minimize disturbance to hydrologic connection, water quality, aquatic habitat, 15 
and sediment transport; and 16 

• Mitigation measures to compensate for unavoidable losses in wetland and surface water functions. 17 

34.2.1.5 Community Mobility and Access Criteria 18 

Provide strategies and concepts to expand mobility and access options and incorporate complete streets 19 
policies. 20 

Authority-approved community mobility and access concepts shall be designed and constructed for sites 21 
and be consistent with local and regional transportation plans. 22 

34.2.1.6 Pesticide and Fertilizers Criteria 23 

Provide landscape design, construction, and materials that do not require pesticides or fertilizers. The use 24 
of pesticides and fertilizers may only be acceptable for plant establishment, and for controlled pesticides 25 
of invasive species. 26 

Where required, pesticides and/or fertilizers used shall be compliant with the Reduced Risk Pesticide List 27 
(RRPL), which includes pesticide products approved for use on San Francisco City properties under the 28 
SF Integrated Pest Management (IPM) Ordinance. In other circumstances. No petrochemical fertilizers or 29 
pesticides shall be used. 30 

Provide an integrated pest management plan and natural fertilizer plan that details the landscaping 31 
design and outdoor site management strategy. 32 

34.2.1.7 Resilience and Climate Adaptation Criteria 33 

Follow best available state guidance to account for climate change-related risks, including changes in sea 34 
level and surge elevations, average and extreme precipitation, rising and extreme temperatures, and 35 
wildfire, in design. Submit a Climate Risk and Resiliency Report that identifies current and future, 36 
projected climate change-related risks to design. The Climate Risk and Resiliency Report shall include 37 
any climate change related Site-Specific Hazard Analyses (SiSHAs), if performed. Required SiSHAs are 38 
as follows: 39 

For capital project designs for Authority assets projected to be affected by flooding, the Climate 40 
Risk and Resiliency Report shall include a Precipitation-Based Flood Risk Analysis (see Section 41 
34.2.1.7.1). 42 



Chapter 34 – Sustainability 

California High-Speed Rail Authority  Design Criteria Manual 
June 30, 2023 Rev No. 5.1 Page | 34-14 

For capital project designs for Authority assets projected to be affected by flooding between the 1 
Transbay Terminal and San Jose stations the Climate Risk and Resiliency Report shall include a 2 
Sea Level Rise Flood Risk Analysis (see Section 34.2.1.7.3). 3 

The Report shall recommend mitigation actions for climate change-related risks. Mitigations shall apply 4 
the As Low as Reasonably Practicable Principle (ALARP) per the Safety and Security Management Plan 5 
(SSMP). The Report shall address all feedback received and detail mitigation actions approved by the 6 
Authority for incorporation into design. 7 

34.2.1.7.1 PRECIPITATION-BASED FLOOD RISK ANALYSIS 8 

Provide asset design with capacity that meets or exceeds the design storm flood criterion, accounting for 9 
projected future changes in precipitation and wildfire. This criterion shall be met for the expected future 10 
climate conditions for the design flood event in the final year of the asset's planned service life.  11 

The expected future climate conditions shall be analyzed using the ten downscaled Global Climate 12 
Models (GCM) recommended for use in California in the Perspectives and Guidance for Climate Change 13 
Analysis guidance report developed by the California Department of Water Resources and the Climate 14 
Change Technical Advisory Group (2015 and any subsequent updates).  (The models are: ACCESS-1.0, 15 
CanESM2, CCSM4, CESM1-BGC, CMCC-CMS, CNRM-CM5, GFDL-CM3, HadGEM2-CC, HadGEM2-16 
ES, and MIROC5.)  These ten models shall be used for both Representative Concentration Pathway 17 
(RCP) 4.5 and 8.5 emissions scenarios, a total of twenty climate scenarios.  18 

The design shall account for how changes in future heavy precipitation, changes in precipitation type and 19 
changes in snowmelt timing (for drainages that experience snowfall), and changes in wildfire (for 20 
drainages that experience wildfire) are projected to affect flood events at the location. 21 

For assets with drainage basins affected by wildfire, it is understood that future wildfire projections may 22 
only be available for a subset of the GCMs listed above. In that case, this subset of GCMs shall be used 23 
for both RCP 4.5 and 8.5 and for the available suite of wildfire simulations within each GCM-RCP 24 
combination. 25 

Provide a final asset design which accounts for the expected change in modeled future conditions based 26 
on the models assessed. All climate projections used for the analysis shall be bias corrected, i.e., the 27 
percent change in modeled future conditions from modeled historical conditions shall be applied to 28 
observed historical conditions. 29 

The analysis used to assess future flood risk shall be documented and submitted to the Authority along 30 
with the proposed design. 31 

34.2.1.7.2 WILDFIRE 32 

Provide Defensible Space 33 

Provide 100 feet (30.48 m) of defensible space from the nearest HSR track centerline or Maintenance of 34 
Way Facility in mountainous areas, forest-covered lands, brush-covered lands, grass-covered lands, or 35 
land that is covered with flammable material as defined in Public Resources Code 4291 and/or in 36 
Moderate, High or Very High Fire Hazard Severity Zones as defined by CalFire or a local authority having 37 
jurisdiction. 38 

Defensible space can include areas without any landscaping or vegetation. 39 

Defensible space can include areas with landscaping and vegetation that are designed per CalFire 40 
recommendations and any relevant local ordinances. 41 

Defensible space design and maintenance requirements shall be documented in a Vegetation 42 
Management Plan (VMP). 43 

If a wildfire risk is identified near the Authority ROW, including on neighboring sites/properties, notify the 44 
Authority of that risk in the VMP. 45 

If the 100 feet of defensible space requirement cannot be met because it extends beyond Authority ROW, 46 
notify the Authority in the VMP. 47 
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Defensible space shall be maintained according to the contractor's VMP during operations. 1 

Wildfire Protection Building Construction 2 

Buildings shall be constructed with Class A fire-rated roof coverings if they are in mountainous areas, 3 
forest-covered lands, brush-covered lands, grass-covered lands, or land that is covered with flammable 4 
material as defined in Public Resources Code 4291 and/or a Moderate, High, or Very High Fire Hazard 5 
Severity Zone as defined by CalFire or a local authority having jurisdiction. 6 

Fire-Resistant Landscaping 7 

Landscaping in mountainous areas, forest-covered lands, brush-covered lands, grass-covered lands, or 8 
land that is covered with flammable material as defined in Public Resources Code 4291 and/or a 9 
Moderate, High, or Very High Fire Hazard Severity Zone as defined by CalFire or a local authority having 10 
jurisdiction shall be designed following CalFire fire-resistant landscaping guidelines, including but not 11 
limited to use of: 12 

• Fire-breaks using stone walls, patios, decks and/or roadways, 13 
• Rock, flower beds and gardens as ground cover for bare spaces, 14 
• High-moisture plants that grow close to the ground and have a low sap or resin content, 15 
• Fire-retardant plant species that resist ignition, 16 
• Fire-resistant shrubs. 17 

Landscaping shall not include pine, fir and other conifers. 18 

Fire-resistant landscaping design and maintenance requirements shall be documented in a VMP. 19 

Fire-resistant landscaping shall be maintained according to the contractor’s VMP during operations. 20 

34.2.1.7.3 SEA LEVEL RISE 21 

Design shall account for forecasted changes in sea level. 22 

For individual assets with potentially high consequences of flooding, including but not limited to Bridges, 23 
Tunnels, Culverts, and Facilities (including Operations and Maintenance Facilities) that are located 24 
between the Transbay Terminal and San Jose stations, conduct a SiSHA. This SiSHA shall conform with 25 
the hazard management process in the CHSR SSMP and shall be submitted to the Authority for approval. 26 
Follow these steps to complete the SiSHA: 27 

• Step 1: Provide asset design that meets design storm criterion, accounting for future sea level rise. 28 
The design shall withstand the design storm plus the "1-in-20 Chance" sea level rise scenario in San 29 
Francisco for the "high emissions" scenario according to the Ocean Protection's Council (OPC) State 30 
of California Sea-Level Rise Guidance: 2018 Update. The design standard shall be met at the end of 31 
the asset's expected life or 2100, whichever is earlier. 32 

• Step 2: Determine whether the Step 1 asset design meets the asset's design storm criterion under the 33 
"1-in-200 Chance" high emissions sea level rise scenario for San Francisco, according to the State of 34 
California Sea-Level Rise Guidance: 2018 Update. The design standard shall be met at the end of the 35 
asset's expected life or 2100, whichever is later. 36 

• If it does meet this criterion, the Step 1 design shall be used, and the SiSHA is complete for this 37 
asset. If it does not meet this criterion, proceed to Step 3. 38 

• Step 3: Provide a design that meets the 1-in-200 high emissions sea level rise scenario. This design 39 
can include adaptive responses that are made later in the asset life to accommodate this scenario. 40 

• Step 4: Use the SSMP process, including the application of ALARP, to determine whether to use the 41 
Step 1 or Step 3 design as the final design. Document this determination in the SiSHA and provide 42 
both the SiSHA and the final design to the Authority for approval. If using Step 3 design, move to 43 
Step 5. 44 
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• Step 5: Provide a Facility Management Plan with the Climate Risk and Resiliency Report to document 1 
how the facility enables future adaptation to the current design storm plus the 1-in-200 high emissions 2 
sea level scenario. 3 

34.2.1.7.4 RELI CRITERIA 4 

Comply with the following credits: 5 

• RELi v.2.0 Panoramic Approach to Planning, Design, Maintenance and Operations Credit 6.1 and 6.2 6 

• RELi v.2.0 Hazard Preparedness Requirement 1 and Credit 1.0 7 

• RELi v.2.0 Hazard Preparedness Requirement 2 8 

• RELi v.2.0 Hazard Preparedness Credit 1.0 9 

• RELi v.2.0 Hazard Preparedness Credit 3.3 10 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 11 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 12 

• Provide advanced emergency thermal safety and water storage, including the following (adapted from 13 
RELi v.2.0 Hazard Mitigation and Adaptation Credit 2) 14 

– Identify and implement additional design options to moderate indoor air temperature during 15 
outages 16 

– Provide between four and ten days of stand-alone water storage or treatment capacity 17 

– Provide community access to a cooling center meeting the critical criteria identified in the NAPA 18 
County Health and Human Services Public Health Division 19 

– Annex H - Appendix 10 - Item 10: Cooling Center Criteria 20 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 4 for underground transportation infrastructure 21 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 5.1A 22 

• RELi v.2.0 Energy, Water + On-site Food Production Credit 1.1 23 

• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 24 

• RELi v. 2.0 Materials and Artifacts Requirement 1.1 25 

• RELi v. 2.0 Materials and Artifacts Requirement 1.3 26 

34.2.1.8 Health and Wellness Criteria 27 

There are no general requirements for Health and Wellness that apply uniformly to all configurations and 28 
sites. 29 

34.2.1.9 SITES Criteria 30 

Comply with the following credits: 31 

• SITES v2 WATER C3.5 Design functional stormwater features as amenities 32 
• SITES v2 SOIL+VEG P4.1 Create and communicate a soil management plan 33 
• SITES v2 SOIL+VEG C4.4 Conserve healthy soils and appropriate vegetation 34 
• SITES v2 CONSTRUCTION P7.3 Restore soils disturbed during construction 35 
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34.2.1.10 Emissions Criteria 1 

34.2.1.10.1 ZERO EMISSIONS FLEET 2 

Whether the equipment is owned or rented, clean engines shall be used as follows: 3 

a) 100 percent of on-road light- and medium-duty fleet shall be zero emission vehicles; 4 

b) 100 percent of on-road heavy-duty engines must be compliant with 2014 On-Highway Heavy Duty 5 
Engine Emissions Standards or cleaner; 6 

c) On-road heavy-duty vehicles must be low, and zero emissions (including Compressed Natural Gas 7 
vehicles) according to the following timelines and percentages: 8 

a. 25 percent of fleet as a minimum; 9 

b. 50 percent of fleet as a minimum by 2027; 10 

c. 75 percent of fleet as a minimum by 2030; 11 

d. 100 percent of fleet by 2035. 12 

d) 100 percent of off-road vehicles must comply with Tier 4 Diesel Engine Standards; 13 

e) Zero-emission off-road equipment shall be used as follows: 14 

a. At a minimum, at least one zero-emission off-road requirement shall be used in station and tunnel 15 
construction; 16 

b. 10 percent of off-road equipment shall be zero emission by 2030; and 17 

c. 100 percent of off-road equipment shall be zero emission by 2035. 18 

f) Use renewable diesel for all diesel fueled equipment. 19 

34.2.1.10.2 CONSTRUCTION GREENHOUSE GAS EMISSIONS 20 

Provide the total construction activity information and the total carbon dioxide equivalent emissions. 21 

Carbon dioxide equivalent totals shall encompass at a minimum, all site activity, including off-road 22 
equipment operation, on-road hauling for materials and site travel. 23 

Provide GHG emission reduction measures related to construction activities by increasing fuel efficiency 24 
and using electric-powered equipment. 25 

34.2.1.10.3 AIR POLLUTANT EMISSIONS 26 

Provide a Community Air Monitoring Plan (CAMP), that includes the monitoring of pollutants of concern 27 
for at least 7 consecutive days prior to the commencement of construction and during construction which 28 
will, as a minimum, include: 29 

i. Particulate Matter with equal to or smaller than 10 microns in diameter (PM10) 30 
ii. Particulate Matter equal to or smaller than 2.5 microns in diameter (PM2.5) 31 
iii. Carbon Monoxide (CO) 32 
iv. Volatile Organic Compounds (VOC) 33 
v. Sulfur dioxide (SO2) 34 
vi. Nitrogen dioxide (NO2) 35 

Monitors will be set up meeting all requirements set forth by the U.S EPA, California Air Resources Board 36 
(CARB) and the local air district. Location and number of monitors will be determined based on location 37 
and type of construction activities and location of sensitive receptors.  Monitoring shall be continuous 38 
during construction activities and provide data at intervals appropriate to compare to standards 39 
established in the CAMP. An anemometer shall also be used to measure wind speeds and directions. 40 
Monitoring will be initiated before construction to establish base line levels. All monitors will be set with 41 
action level alerts which will provide immediate notification to the Contractor when the measured air 42 
quality levels are approaching an exceedance of the establish standards and thresholds. 43 
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The CAMP will also include details on data collection and storage, reporting format, monitoring and 1 
maintenance. All data will be stored for a minimum of 1 year and available to the Authority upon request. 2 

34.2.1.11 Embodied Carbon 3 

Provide a materials cost and quantity estimate for all materials on the project. Include specific data for 4 
construction materials such as volume/weight, and third party verified Environmental Product Declarations 5 
(EPDs). 6 

Provide an embodied carbon life cycle assessment for all permanent project materials. The assessment 7 
must include ISO 14064-2 life cycle stages A1-A3 (production stage emissions) and be conducted using 8 
the Embodied Carbon in Construction Calculator (EC3). Provide the Quantity Summary Report export 9 
from EC3 in Excel or .csv format. Where available, select valid Environmental Product Declarations 10 
(EPDs) obtained in accordance with Section 34.2.1.12.1. 11 

34.2.1.12 Materials Criteria 12 

34.2.1.12.1 ENVIRONMENTALLY PREFERABLE PRODUCTS 13 

Provide valid product- and facility-specific type III Environmental Product Declarations in conformance 14 
with ISO Standard 14025 for the following materials, in compliance with the Buy Clean California Act 15 
(BCCA) and additional Authority requirements: 16 

Buy Clean California Act: 17 

• Steel: Hot Rolled Structural Steel Sections, Hollow Structural Sections, Steel Plate, Concrete 18 
Reinforcing Steel 19 

• Mineral Wool Board Insulation: Light-Density and Heavy-Density 20 

• Flat Glass 21 

Additional materials: 22 

• Cast-in-place concrete (per concrete mix design) 23 
• Pre-cast concrete 24 
• Liquid immersed transformers >25 MVA 25 
• Aluminum cable 26 
• Copper wire 27 
• Asphalt 28 
• Aggregate 29 

For each of the listed materials, provide batch tickets and purchase orders defining unit costs, overall 30 
product volume/weight (in cubic meters or tonnes), and post-consumer and post-industrial recycled 31 
content by material type. 32 
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34.2.1.12.2 GLOBAL WARMING POTENTIAL LIMITS (GWP) 1 

Contractor shall procure concrete conforming to the maximum global warming potential limits outlined in 2 
the following table: 3 

Minimum Specified Compressive Strength, f’c, psi (5,7) Maximum Global Warming Potential, GWP (kg CO2e/m3) 
Up to 2500 (3,4) 260 

3000 289 

4000 313 

5000 338 

6000 356 

7000 394 

7001 and higher 433 
 4 

The following materials are subject to the Buy Clean California Act (Public Contract Code Sections 3500-5 
3505). As such, procure materials conforming to the following Global Warming Potential (GWP) limits, as 6 
published on the California Department of General Services web page. 7 

Table 34-3 GWP limits for eligible materials 

Eligible material Maximum acceptable GWP limit (unfabricated)* 
Hot-rolled structural steel sections 1,010 kg CO2 eq. or 1.01E+03 kg CO2 eq. for one metric ton of structural 

steel. 

Hollow structural sections 1,710 kg CO2 eq. or 1.71E+03 kg CO2 eq. for one metric ton of structural 
steel. 

Steel plate 1,490 kg CO2 eq. or 1.49E+03 kg CO2 eq. for one metric ton of structural 
steel. 

Concrete reinforcing steel 890 kg CO2 eq. or 8.90E+02 kg CO2 eq. for one metric ton of bar. 

Flat glass 1,430 kg CO2 eq. or 1.43E+03 kg CO2 eq. for one metric ton of flat glass. 

Light-density mineral wool board insulation 3.33 kg CO2 eq. for 1 m2 of mineral wool board insulation at RSI-1. 

Heavy-density mineral wool board insulation 8.16 kg CO2 eq. for 1 m2 of mineral wool board insulation at RSI-1. 
*Note: GWP limit is based on a 100-year lifetime impact 
 8 
34.2.1.12.3 ENVIRONMENTAL PRODUCTS NOT CONFORMANT TO BCCA 9 

For products not required to comply with Buy Clean without any established Product Category Rules 10 
(PCR), Contractor shall obtain from the supplier a third-party critically-reviewed Life Cycle Assessment 11 
(LCA) report conformant with ISO standards 14040 and 14044 that meets the following requirements: 12 

a) System Boundary includes: 13 
i. Raw material extraction and processing 14 
ii. Transportation of raw materials to manufacturer 15 
iii. Manufacturing of product 16 

b) The following impacts results are reported: 17 
i. Impact Categories (*according to the TRACI 2.1 characterization factors; **according to the CML-18 

IA v4.8): 19 
A. Global Warming Potential (GWP) kg CO2eq* 20 
B. Acidification Potential (AP) kg SO2eq* 21 
C. Eutrophication Potential (EP) kg Neq* 22 



Chapter 34 – Sustainability 

California High-Speed Rail Authority  Design Criteria Manual 
June 30, 2023 Rev No. 5.1 Page | 34-20 

D. Smog Formation Potential (SFP) kg O3eq* 1 
E. Ozone Depletion Potential (ODP) kgCFC11eq* 2 
F. Depletion of abiotic resources (elements) kg Sbeq * 3 
G. Depletion of abiotic resources (fossil) MJ** 4 

ii. Resource Use: 5 
A. Primary Energy Demand (MJ, net calorific value) 6 
B. Non-renewable material resources (MJ, net calorific value) 7 
C. Renewable material resources (MJ, net calorific value) 8 
D. Net use of fresh water (cubic meter of water) 9 

iii. Waste: 10 
A. Hazardous waste disposed (MT) 11 
B. Non-hazardous waste disposed (MT) 12 
C. Materials for recycling (MT) 13 
D. Materials for energy recovery (MT) 14 

34.2.1.12.4 PRODUCT DISCLOSURE 15 

For each of the materials listed below, source from manufacturers that have obtained a publicly released 16 
corporate social responsibility or corporate sustainability report from their raw materials suppliers: 17 

a. Liquid immersed power transformers greater than 25 MVA; 18 

b. Aluminum Cables; 19 

c. Copper wires; 20 

d. Concrete mix designs used in elements of the Project, including pre-cast and cast-in-place concrete; 21 
and 22 

e. All steel, including rebar, rail steel, and steel poles. 23 

34.2.1.13 Construction Waste Reduction Criteria 24 

The Contractor shall implement a construction waste management plan (CWMP) that identifies the 25 
materials to be diverted from disposal and whether the materials will be sorted on site or commingled. 26 

Reduce construction waste and demolition debris by diverting it from landfill. Achieve the following 27 
percentages for waste diversion at a minimum: 28 

(a) 90 percent of construction and demolition; and 29 

(b) 100 percent of steel and concrete construction and demolition waste. 30 

Exclude waste such as earthworks and hazardous materials from the total waste calculations. Hazardous 31 
waste shall be disposed of according to local state and federal law. 32 

34.2.1.14 CALGreen Criteria 33 

There are no common CalGreen criteria that apply uniformly to all configurations and sites. 34 

34.3 APPLICATION OF DESIGN CRITERIA ELEMENTS 35 

This section identifies configuration-specific design criteria elements that are required in addition to the 36 
General Requirements. 37 

34.3.1 HSR Earthworks Configurations 38 

34.3.1.1 LEED BD+C Criteria 39 

HSR Earthworks Configurations shall comply with all general design criteria. 40 
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34.3.1.2 LEED O+M: Transit Criteria 1 

This section intentionally left blank. 2 

34.3.1.3 Energy Criteria 3 

This section intentionally left blank. 4 

34.3.1.4 Envision Criteria 5 

HSR Earthworks Configurations  shall comply with all general design criteria. 6 

34.3.1.5 Community Mobility and Access 7 

This section intentionally left blank. 8 

34.3.1.6 Pesticides and Fertilizer 9 

This section intentionally left blank. 10 

34.3.1.7 Resilience and Climate Adaptation Criteria 11 

HSR Earthworks Configurations shall comply with all general design criteria, except for the following: 12 

34.3.1.7.1 RELI CRITERIA 13 

• RELi v.2.0 Hazard Preparedness Requirement 2 14 
• RELi v.2.0 Hazard Preparedness Credit 1.0 15 
• RELi v.2.0 Hazard Preparedness Credit 3.3 16 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 17 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 18 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 19 
• RELi v.2.0 Energy, Water and Food Credit 1.1 20 

34.3.1.8 Health and Wellness Criteria 21 

This section intentionally left blank. 22 

34.3.1.9 SITES Criteria 23 

HSR Earthworks Configurations shall comply with all general design criteria. 24 

34.3.1.10 Emissions Criteria 25 

HSR Earthworks Configurations shall comply with all general design criteria. 26 

34.3.1.11 Embodied Carbon 27 

HSR Earthworks Configurations shall comply with all general design criteria. 28 

34.3.1.12 Materials Criteria 29 

HSR Earthworks Configurations shall comply with all general design criteria. 30 

34.3.1.13 Construction Waste Reduction Criteria 31 

HSR Earthworks Configurations shall comply with all general design criteria. 32 

34.3.1.14 CALGreen Criteria 33 

This section intentionally left blank. 34 
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34.3.2 HSR Aerial Structure Configurations 1 

34.3.2.1 LEED BD+C Criteria 2 

HSR Aerial Structure Configurations shall comply with all general design criteria. 3 

34.3.2.2 LEED O+M: Transit Criteria 4 

This section intentionally left blank. 5 

34.3.2.3 Energy Criteria 6 

This section intentionally left blank. 7 

34.3.2.4 Envision Criteria 8 

HSR Aerial Structure Configurations shall comply with all general design criteria. 9 

34.3.2.5 Community Mobility and Access 10 

This section intentionally left blank. 11 

34.3.2.6 Pesticides and Fertilizer 12 

This section intentionally left blank. 13 

34.3.2.7 Resilience and Climate Adaptation Criteria 14 

HSR Aerial Structure Configurations shall comply with all general design criteria, except for the following: 15 

34.3.2.7.1 RELI CRITERIA 16 

• RELi v.2.0 Hazard Preparedness Requirement 2 17 
• RELi v.2.0 Hazard Preparedness Credit 1.0 18 
• RELi v.2.0 Hazard Preparedness Credit 3.3 19 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 20 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 21 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 22 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 23 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 24 

34.3.2.8 Health and Wellness Criteria 25 

This section intentionally left blank. 26 

34.3.2.9 SITES Criteria 27 

HSR Aerial Structure Configurations shall comply with all general design criteria. 28 

34.3.2.10 Emissions Criteria 29 

HSR Aerial Structure Configurations shall comply with all general design criteria. 30 

34.3.2.11 Embodied Carbon 31 

HSR Aerial Structure Configurations shall comply with all general design criteria. 32 

34.3.2.12 Materials Criteria 33 

HSR Aerial Structure Configurations shall comply with all general design criteria. 34 
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34.3.2.13 Construction Waste Reduction Criteria 1 

HSR Aerial Structure Configurations shall comply with all general design criteria. 2 

34.3.2.14 CALGreen 3 

This section intentionally left blank. 4 

34.3.3 HSR Trench Structure Configurations 5 

34.3.3.1 LEED BD+C Criteria 6 

HSR Trench Structure Configurations shall comply with all general design criteria. 7 

34.3.3.2 LEED O+M: Transit Criteria 8 

This section intentionally left blank. 9 

34.3.3.3 Energy Criteria 10 

This section intentionally left blank. 11 

34.3.3.4 Envision Criteria 12 

HSR Trench Structure Configurations shall comply with all general design criteria. 13 

34.3.3.5 Community Mobility and Access 14 

This section intentionally left blank. 15 

34.3.3.6 Pesticides and Fertilizer 16 

This section intentionally left blank. 17 

34.3.3.7 Resilience and Climate Adaptation Criteria 18 

HSR Trench Structure Configurations shall comply with all general design criteria, except for the 19 
following: 20 

34.3.3.7.1 RELI CRITERIA 21 

• RELi v.2.0 Hazard Preparedness Requirement 2 22 
• RELi v.2.0 Hazard Preparedness Credit 1.0 23 
• RELi v.2.0 Hazard Preparedness Credit 3.3 24 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 25 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 26 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 27 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 28 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 29 

34.3.3.8 Health and Wellness Criteria 30 

This section intentionally left blank. 31 

34.3.3.9 SITES Criteria 32 

HSR Trench Structure Configurations shall comply with all general design criteria. 33 
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34.3.3.10 Materials Criteria 1 

HSR Trench Structure Configurations shall comply with all general design criteria. 2 

34.3.3.11 Emissions Criteria 3 

HSR Trench Structure Configurations shall comply with all general design criteria. 4 

34.3.3.12 Embodied Carbon 5 

HSR Trench Structure Configurations shall comply with all general design criteria. 6 

34.3.3.13 Construction Waste Reduction Criteria 7 

HSR Trench Structure Configurations shall comply with all general design criteria. 8 

34.3.3.14 CALGreen 9 

This section intentionally left blank. 10 

34.3.4 HSR Tunnels and Support Structure Configurations 11 

34.3.4.1 LEED BD+C Criteria 12 

All general criteria shall apply, except all lighting-related criteria within tunnel structures and pertaining to 13 
all emergency lighting. 14 

34.3.4.2 LEED O+M: Transit Criteria 15 

Operations shall comply with the following criteria: 16 

• LEED V4 MR Credit: Purchasing Lamps 17 

34.3.4.3 Energy Criteria 18 

This section intentionally left blank. 19 

34.3.4.4 Envision Criteria 20 

HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 21 

34.3.4.5 Community Mobility and Access 22 

This section intentionally left blank. 23 

34.3.4.6 Pesticides and Fertilizer 24 

This section intentionally left blank. 25 

34.3.4.7 Resilience and Climate Adaptation Criteria 26 

HSR Tunnels and Support Structure Configurations shall comply with all general design criteria, except 27 
for the following: 28 

34.3.4.7.1 RELI CRITERIA 29 

• RELi v.2.0 Hazard Preparedness Requirement 2 30 
• RELi v.2.0 Hazard Preparedness Credit 1.0 31 
• RELi v.2.0 Hazard Preparedness Credit 3.3 32 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 33 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 34 
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• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 1 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 2 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 3 

34.3.4.8 Health and Wellness Criteria 4 

This section intentionally left blank. 5 

34.3.4.9 SITES Criteria 6 

HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 7 

34.3.4.10 Emissions Criteria 8 

HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 9 

34.3.4.11 Embodied Carbon 10 

HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 11 

34.3.4.12 Materials Criteria 12 

HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 13 

34.3.4.13 Construction Waste Reduction Criteria 14 

HSR Tunnels and Support Structure Configurations shall comply with all general design criteria. 15 

34.3.4.14 CALGreen 16 

This section intentionally left blank. 17 

34.3.5 HSR Stations and Support Structure Sites 18 

34.3.5.1 LEED BD+C Criteria 19 

All HSR Stations shall achieve LEED v4 BD+C Platinum certification within one year of substantial 20 
completion. 21 

Credits labeled mandatory shall be achieved by the project. 22 
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 1 
Figure 34-1 HSR Stations LEED Scorecard 

34.3.5.2 LEED O+M: Transit Criteria 2 

Station operations shall comply with the following criteria: 3 

• SS Prerequisite Site Management Policy 4 
• WE Prerequisite Indoor Water Use Reduction 5 
• EA Prerequisite Energy Efficiency Best Management Practices 6 
• EA Prerequisite Energy Jumpstart Pilot Credit (Used in place of Minimum Energy Performance) 7 
• EA Prerequisite Fundamental Refrigerant Management 8 
• MR Prerequisite Ongoing Purchasing and Waste Policy 9 
• MR Prerequisite Facility Maintenance & Renovation Policy 10 
• EQ Prerequisite Minimum Indoor Air Quality Performance 11 
• EQ Prerequisite Environmental Tobacco Smoke Control 12 
• EQ Prerequisite Green Cleaning Policy 13 

LEED V4 O+M: Transit certification shall be achieved after a full year of operations. 14 

34.3.5.3 Energy Criteria 15 

Operations shall achieve net-positive energy consumption by supplying at least 105 percent of project’s 16 
energy needs through on-site renewable energy on a net annual basis, without the use of combustion. 17 
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34.3.5.4 Envision Criteria 1 

HSR Stations and Support Structure Sites shall comply with all general design criteria. 2 

34.3.5.5 Community Mobility and Access 3 

This section intentionally left blank. 4 

34.3.5.6 Pesticides and Fertilizer 5 

This section intentionally left blank. 6 

34.3.5.7 Resilience and Climate Adaptation Criteria 7 

Apply RCP 4.5 50th percentile (median) and RCP 8.5 50th percentile (median) weather files from 8 
WeatherShift™ (https://www.weathershift.com/) in facility energy modeling, in addition to other energy 9 
modeling requirements. 10 

34.3.5.7.1 RELI CRITERIA 11 

HSR Stations and Support Structure Sites shall comply with all general design criteria, except for: 12 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2.0 13 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 4.1 14 

Additionally, operations shall comply with the following criteria: 15 

• RELi v.2.0 Panoramic Approach Credit 1.4 - Post-Development Evaluation + Reporting 16 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.0 - Passive Thermal Safety, Thermal Comfort + 17 
Lighting Design Strategies 18 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.2 - Passive Lighting 19 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.3 - Passive Heating 20 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.4 -  Passive Cooling 21 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.0 - Expand Citizen Participation: 22 
Public Amenities, Councils, Organizations, Communication 23 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.2 - Actively Participate in Local 24 
Disaster Recovery Programs 25 

34.3.5.8 Health and Wellness Criteria 26 

Station operations shall comply with the following criteria: 27 

• WELL v2 Concept Air, Feature A01, Fundamental Air Quality, Part 5 28 
• WELL v2 Concept Air, Feature A05, Enhanced Air Quality, Parts 1, 2, and 3 29 
• WELL v2 Concept Air, Feature A08, Air Quality Monitoring and Awareness, Parts 1 and 2 30 
• WELL v2 Concept Materials, Feature X10, Volatile Compound Reduction, Parts 1, 2, and 3 31 
• WELL v2 Concept Sound, Feature S01, Sound Mapping, Part 3 32 
• WELL v2 Concept Mind, Feature M02, Nature and Place, Parts 1 and 2 33 
• WELL v2 Concept Mind, Feature M07, Restorative Spaces, Parts 1 and 2 34 
• WELL v2 Concept Mind, Feature M09, Enhanced Access to Nature, Part 1 35 
• WELL v2 Concept Movement, Feature M02, Visual and Physical Ergonomics, Parts 1, 2, 3, 4, and 5 36 
• WELL v2 Concept Movement, Feature M07, Active Furnishings, Part 1 37 
• WELL Health-Safety Training, SC3, Improve Cleaning Practices 38 
• WELL Health-Safety Training, SC5, Reduce Respiratory Particle Exposure 39 
• WELL Health-Safety Training, SA1, Assess Ventilation 40 

https://www.weathershift.com/
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• WELL Health-Safety Training, SA2, Assess and Maintain Air Treatment Systems 1 
• WELL Health-Safety Training, SA 5, Manage Mold and Moisture 2 

Active Design 3 

Comply with Chapter 3: Building Design, of the Center for Active Design’s Active Design Guidelines. 4 

34.3.5.9 SITES Criteria 5 

HSR Stations and Support Structure Sites shall comply with all general design criteria. 6 

Additionally, operations shall comply with the following criteria: 7 

• SITES v2 O+M C8.7.1: Protect air quality during landscape maintenance - Option 1: Scheduled 8 
maintenance 9 

34.3.5.10 Emissions Criteria 10 

HSR Stations and Support Structure Sites shall comply with all general design criteria. 11 

34.3.5.11 Embodied Carbon 12 

This section intentionally left blank. 13 

34.3.5.12 Materials Criteria 14 

HSR Stations and Support Structure Sites shall comply with all general design criteria. 15 

34.3.5.13 Construction Waste Reduction Criteria 16 

HSR Stations and Support Structure Sites shall comply with all general design criteria. 17 

34.3.5.14 CALGreen Criteria 18 

All HSR Stations shall achieve CALGreen Tier 2 within one year of substantial completion. 19 

34.3.6 HSR Buried Structure Sites 20 

34.3.6.1 LEED BD+C Criteria 21 

HSR Buried Structure Sites shall comply with all general design criteria. 22 

34.3.6.2 LEED O+M: Transit Criteria 23 

This section intentionally left blank. 24 

34.3.6.3 Energy Criteria 25 

This section intentionally left blank. 26 

34.3.6.4 Envision Criteria 27 

HSR Buried Structure Sites shall comply with all general design criteria. 28 

34.3.6.5 Community Mobility and Access 29 

This section intentionally left blank. 30 

34.3.6.6 Pesticides and Fertilizer 31 

This section intentionally left blank. 32 
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34.3.6.7 Resilience and Climate Adaptation Criteria 1 

HSR Buried Structure Sites shall comply with all general design criteria, except for the following: 2 

34.3.6.7.1 RELI CRITERIA 3 

• RELi v.2.0 Hazard Preparedness Requirement 2 4 
• RELi v.2.0 Hazard Preparedness Credit 1.0 5 
• RELi v.2.0 Hazard Preparedness Credit 3.3 6 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 7 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 8 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 9 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 10 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 11 

34.3.6.8 Health and Wellness Criteria 12 

This section intentionally left blank. 13 

34.3.6.9 SITES Criteria 14 

HSR Buried Structure Sites shall comply with all general design criteria. 15 

34.3.6.10 Emissions Criteria 16 

HSR Buried Structure Sites shall comply with all general design criteria. 17 

34.3.6.11 Embodied Carbon 18 

HSR Buried Structure Sites shall comply with all general design criteria. 19 

34.3.6.12 Materials Criteria 20 

HSR Buried Structure Sites shall comply with all general design criteria. 21 

34.3.6.13 Construction Waste Reduction Criteria 22 

HSR Buried Structure Sites shall comply with all general design criteria. 23 

34.3.6.14 CALGreen Criteria 24 

This section intentionally left blank. 25 

34.3.7 HSR Trackwork Sites 26 

34.3.7.1 LEED BD+C Criteria 27 

HSR Trackwork Sites shall comply with all general design criteria. 28 

34.3.7.2 LEED O+M: Transit Criteria 29 

This section intentionally left blank. 30 

34.3.7.3 Energy Criteria 31 

This section intentionally left blank. 32 

34.3.7.4 Envision Criteria 33 

HSR Trackwork Sites shall comply with all general design criteria. 34 
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34.3.7.5 Community Mobility and Access 1 

This section intentionally left blank. 2 

34.3.7.6 Pesticides and Fertilizer 3 

This section intentionally left blank. 4 

34.3.7.7 Resilience and Climate Adaptation Criteria 5 

Zero Stress Temperature Requirements for HSR Trackwork. 6 

Rail zero stress temperature values shall account for both observed changes in temperature and 7 
projected future changes in temperature as necessary to keep the rail free of stress. 8 

Whenever the ballast is maintained and disturbed as to require rail restressing, and at intervals of no 9 
longer than 15 years, the operator shall request updated zero stress temperature values from Authority to 10 
ensure that the rail is free of stress given temperature rise over the next 15 years. 11 

34.3.7.7.1 RELI CRITERIA 12 

HSR Trackwork Sites shall comply with all general design criteria, except for the following: 13 

• RELi v.2.0 Hazard Preparedness Requirement 2 14 
• RELi v.2.0 Hazard Preparedness Credit 1.0 15 
• RELi v.2.0 Hazard Preparedness Credit 3.3 16 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 17 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 18 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 19 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 20 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 21 

34.3.7.8 Health and Wellness Criteria 22 

This section intentionally left blank. 23 

34.3.7.9 SITES Criteria 24 

HSR Trackwork Sites shall comply with all general design criteria. 25 

34.3.7.10 Emissions Criteria 26 

HSR Trackwork Sites shall comply with all general design criteria. 27 

34.3.7.11 Embodied Carbon 28 

HSR Trackwork Sites shall comply with all general design criteria. 29 

34.3.7.12 Materials Criteria 30 

HSR Trackwork Sites shall comply with all general design criteria. 31 

34.3.7.13 Construction Waste Reduction Criteria 32 

HSR Trackwork Sites shall comply with all general design criteria. 33 

34.3.7.14 CALGreen Criteria 34 

This section intentionally left blank. 35 
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34.3.8 HSR System Facilities & Wayside Sites 1 

34.3.8.1 LEED BD+C Criteria 2 

Each regularly occupied (as defined by the U.S. Green Building Council) system facility and wayside site 3 
within the Works shall achieve Gold certification under Leadership in Energy and Environmental Design 4 
(LEED) version 4 (or the most recent version of LEED at the time of the building’s registration with the 5 
USGBC) Building Design + Construction within 1 year of substantial completion of the building. 6 

Additionally, the project shall meet the full requirements of the following LEED v4 BD + C credits, except 7 
where explicitly stated either in this DCM Chapter or as an “Exemption” in the LEED v4 BD+C reference 8 
guide: 9 

• Sustainable Site’s Credit, Light Pollution Reduction 10 
• Water Efficiency’s Prerequisite, Outdoor Water Use Reduction 11 
• Material and Resources’ Credit, PBT Source Reduction - Lead, Cadmium, and Copper 12 
• Energy and Atmosphere’s Prerequisite, Building-Level Energy Metering 13 

34.3.8.2 LEED O+M: Transit Criteria 14 

Facility operations shall comply with the following criteria: 15 

a. SS Prerequisite Site Management Policy; 16 
b. WE Prerequisite Indoor Water Use Reduction; 17 
c. EA Prerequisite Energy Efficiency Best Management Practices; 18 
d. EA Prerequisite Energy Jumpstart Pilot Credit (used in place of Minimum 19 
e. Energy Performance); 20 
f. EA Prerequisite Fundamental Refrigerant Management; 21 
g. MR Prerequisite Ongoing Purchasing and Waste Policy; 22 
h. MR Prerequisite Facility Maintenance & Renovation Policy; 23 
i. EQ Prerequisite Minimum Indoor Air Quality Performance; 24 
j. EQ Prerequisite Environmental Tobacco Smoke Control; and 25 
k. EQ Prerequisite Green Cleaning Policy. 26 

LEED V4 O&M Transit certification shall be achieved after a full 1 year of facility operations. 27 

34.3.8.3 Energy Criteria 28 

This section intentionally left blank. 29 

34.3.8.4 Envision Criteria 30 

HSR System Facilities & Wayside Sites shall comply with all general design criteria. 31 

34.3.8.5 Community Mobility and Access 32 

This section intentionally left blank. 33 

34.3.8.6 Pesticides and Fertilizer 34 

This section intentionally left blank. 35 

34.3.8.7 Resilience and Climate Adaptation Criteria 36 

Apply RCP 4.5 50th percentile (median) and RCP 8.5 50th percentile (median) weather files from 37 
WeatherShift™ (https://www.weathershift.com/) in facility energy modeling, in addition to other energy 38 
modeling requirements. 39 

https://www.weathershift.com/
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34.3.8.7.1 RELI CRITERIA 1 

HSR System Facilities & Wayside Sites shall comply with all general design criteria, except for the 2 
following: 3 

• RELi v.2.0 Hazard Preparedness Requirement 2 4 
• RELi v.2.0 Hazard Preparedness Credit 1.0 5 
• RELi v.2.0 Hazard Preparedness Credit 3.3 6 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 7 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 8 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 9 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 10 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 11 

34.3.8.8 Health and Wellness Criteria 12 

This section intentionally left blank. 13 

34.3.8.9 SITES Criteria 14 

HSR System Facilities & Wayside Sites shall comply with all general design criteria. 15 

34.3.8.10 Emissions Criteria 16 

HSR System Facilities & Wayside Sites shall comply with all general design criteria. 17 

34.3.8.11 Embodied Carbon 18 

This section intentionally left blank. 19 

34.3.8.12 Materials Criteria 20 

HSR System Facilities & Wayside Sites shall comply with all general design criteria. 21 

34.3.8.13 Construction Waste Reduction Criteria 22 

HSR System Facilities & Wayside Sites shall comply with all general design criteria. 23 

34.3.8.14 CALGreen Criteria 24 

All system facility and wayside sites shall achieve CALGreen Tier 2 within one year of substantial 25 
completion. 26 

34.3.9 HSR Rolling Stock (Onboard) 27 

34.3.9.1 LEED BD+C Criteria 28 

This section intentionally left blank. 29 

34.3.9.2 LEED O+M: Transit Criteria 30 

This section intentionally left blank. 31 

34.3.9.3 Energy Criteria 32 

This section intentionally left blank. 33 

34.3.9.4 Envision Criteria 34 

HSR Rolling Stock shall comply with all general design criteria. 35 
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34.3.9.5 Community Mobility and Access 1 

This section intentionally left blank. 2 

34.3.9.6 Pesticides and Fertilizer 3 

This section intentionally left blank. 4 

34.3.9.7 Resilience and Climate Adaptation Criteria 5 

34.3.9.7.1 RELI CRITERIA 6 

HSR Rolling Stock shall comply with all general design criteria. 7 

34.3.9.8 Health and Wellness Criteria 8 

Operations shall comply with the following criteria: 9 

• WELL v2 Concept Air, Feature A01, Fundamental Air Quality, Part 5 10 
• WELL v2 Concept Air, Feature A05, Enhanced Air Quality, Parts 1, 2, and 3 11 
• WELL v2 Concept Air, Feature A08, Air Quality Monitoring and Awareness, Parts 1 and 2 12 
• WELL v2 Concept Materials, Feature X10, Volatile Compound Reduction, Parts 1, 2, and 3 13 
• WELL v2 Concept Sound, Feature S01, Sound Mapping, Part 3 14 
• WELL v2 Concept Mind, Feature M07, Restorative Spaces, Parts 1 and 2 15 
• WELL v2 Concept Movement, Feature M02, Visual and Physical Ergonomics, Parts 1, 2, 3, 4, and 5 16 
• WELL v2 Concept Movement, Feature M07, Active Furnishings, Part 1 17 
• WELL Health-Safety Training, SC3, Improve Cleaning Practices 18 
• WELL Health-Safety Training, SC5, Reduce Respiratory Particle Exposure 19 
• WELL Health-Safety Training, SA1, Assess Ventilation 20 
• WELL Health-Safety Training, SA2, Assess and Maintain Air Treatment Systems 21 
• WELL Health-Safety Training, SA 5, Manage Mold and Moisture 22 

34.3.9.9 SITES Criteria 23 

HSR Rolling Stock shall comply with all general design criteria. 24 

34.3.9.10 Emissions Criteria 25 

HSR Rolling Stock shall comply with all general design criteria. 26 

34.3.9.11 Embodied Carbon 27 

HSR Rolling Stock shall comply with all general design criteria. 28 

34.3.9.12 Materials Criteria 29 

HSR Rolling Stock shall comply with all general design criteria. 30 

34.3.9.13 Construction Waste Reduction Criteria 31 

HSR Rolling Stock shall comply with all general design criteria. 32 

34.3.9.14 CALGreen Criteria 33 

This section intentionally left blank. 34 
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34.3.10 HSR Operations & Maintenance Facilities & Support Structure Sites 1 

34.3.10.1 LEED BD+C Criteria 2 

All regularly occupied (as defined by the U.S. Green Building Council) operations and maintenance 3 
facilities within the Works shall achieve Gold certification under Leadership in Energy and Environmental 4 
Design (LEED) version 4 (or the most recent version of LEED at the time of the building’s registration with 5 
the USGBC) Building Design + Construction within one year of substantial completion of the building. 6 

Credits labeled mandatory must be achieved by the project. 7 

 8 
Figure 34-2 Operations and Maintenance Facilities LEED Strategy 

34.3.10.2 LEED O+M: Transit Criteria 9 

Facility operations shall comply with the following criteria: 10 

a. SS Prerequisite Site Management Policy; 11 
b. WE Prerequisite Indoor Water Use Reduction; 12 
c. EA Prerequisite Energy Efficiency Best Management Practices; 13 
d. EA Prerequisite Energy Jumpstart Pilot Credit (Used in place of Minimum 14 
e. Energy Performance); 15 
f. EA Prerequisite Fundamental Refrigerant Management; 16 
g. MR Prerequisite Ongoing Purchasing and Waste Policy; 17 
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h. MR Prerequisite Facility Maintenance & Renovation Policy; 1 
i. EQ Prerequisite Minimum Indoor Air Quality Performance; 2 
j. EQ Prerequisite Environmental Tobacco Smoke Control; and 3 
k. EQ Prerequisite Green Cleaning Policy. 4 

LEED V4 O+M: Transit certification shall be achieved after a full year of operations 5 

34.3.10.3 Energy Criteria 6 

Operations shall achieve net-positive energy consumption by supplying at least 105 percent of project’s 7 
energy needs through on-site renewable energy on a net annual basis, without the use of combustion. 8 

34.3.10.4 Envision Criteria 9 

HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 10 
criteria. 11 

34.3.10.5 Community Mobility and Access 12 

This section intentionally left blank. 13 

34.3.10.6 Pesticides and Fertilizer 14 

This section intentionally left blank. 15 

34.3.10.7 Resilience and Climate Adaptation Criteria 16 

Apply RCP 4.5 50th percentile (median) and RCP 8.5 50th percentile (median) weather files from 17 
WeatherShift™ (https://www.weathershift.com/) in facility energy modeling, in addition to other energy 18 
modeling requirements. 19 

34.3.10.7.1 RELI CRITERIA 20 

HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 21 
criteria, except for the following: 22 

• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 23 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 4.1 24 

Additionally, operations shall comply with the following criteria: 25 

• RELi v.2.0 Panoramic Approach Credit 1.4 - Post-Development Evaluation + Reporting 26 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.0 - Passive Thermal Safety, Thermal Comfort + 27 
Lighting Design Strategies 28 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.2 - Passive Lighting 29 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.3 - Passive Heating 30 

• RELi v.2.0 Hazard Mitigation and Adaptation Credit 3.4 -  Passive Cooling 31 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.0 - Expand Citizen Participation: 32 
Public Amenities, Councils, Organizations, Communication 33 

• RELi v.2.0 Community Cohesion, Social+ Economic Vitality Credit 4.2 -  Actively Participate in Local 34 
Disaster Recovery Programs 35 

https://www.weathershift.com/
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34.3.10.8 Health and Wellness Criteria 1 

Operations of facilities shall comply with the following criteria: 2 

• WELL v2 Concept Air, Feature A01, Fundamental Air Quality, Part 5 3 
• WELL v2 Concept Air, Feature A05, Enhanced Air Quality, Parts 1, 2, and 3 4 
• WELL v2 Concept Air, Feature A08, Air Quality Monitoring and Awareness, Parts 1 and 2 5 
• WELL v2 Concept Materials, Feature X10, Volatile Compound Reduction, Parts 1, 2, and 3 6 
• WELL v2 Concept Sound, Feature S01, Sound Mapping, Part 3 7 
• WELL v2 Concept Mind, Feature M07, Restorative Spaces, Parts 1 and 2 8 
• WELL v2 Concept Mind, Feature M09, Enhanced Access to Nature, Part 1 9 
• WELL v2 Concept Movement, Feature M02, Visual and Physical Ergonomics, Parts 1, 2, 3, 4, and 5 10 
• WELL v2 Concept Movement, Feature M07, Active Furnishings, Part 1 11 
• WELL Health-Safety Training, SC3, Improve Cleaning Practices 12 
• WELL Health-Safety Training, SC5, Reduce Respiratory Particle Exposure 13 
• WELL Health-Safety Training, SA1, Assess Ventilation 14 
• WELL Health-Safety Training, SA2, Assess and Maintain Air Treatment Systems 15 
• WELL Health-Safety Training, SA 5, Manage Mold and Moisture 16 

34.3.10.9 SITES Criteria 17 

HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 18 
criteria. 19 

Additionally, the following criteria shall be meet: 20 

• O+M C8.7.1: Protect air quality during landscape maintenance - Option 1: Scheduled maintenance 21 

34.3.10.10 Emissions Criteria 22 

HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 23 
criteria. 24 

34.3.10.11 Embodied Carbon 25 

This section intentionally left blank. 26 

34.3.10.12 Materials Criteria 27 

HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 28 
criteria. 29 

34.3.10.13 Construction Waste Reduction Criteria 30 

HSR Operations & Maintenance Facilities & Support Structure Sites shall comply with all general design 31 
criteria. 32 

34.3.10.14  CALGreen Criteria 33 

All Operations and Maintenance Facilities shall achieve CALGreen Tier 2 within one year of substantial 34 
completion. 35 

34.3.11 Non-HSR Earthworks Sites 36 

34.3.11.1 LEED BD+C Criteria 37 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 38 
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34.3.11.2 LEED O+M Criteria 1 

This section intentionally left blank. 2 

34.3.11.3 Energy Criteria 3 

This section intentionally left blank. 4 

34.3.11.4 Envision Criteria 5 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 6 

34.3.11.5 Community Mobility and Access 7 

This section intentionally left blank. 8 

34.3.11.6 Pesticides and Fertilizer 9 

This section intentionally left blank. 10 

34.3.11.7 Resilience and Climate Adaptation Criteria 11 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria, except for the following: 12 

34.3.11.7.1 RELI CRITERIA 13 

• RELi v.2.0 Hazard Preparedness Requirement 2 14 
• RELi v.2.0 Hazard Preparedness Credit 1.0 15 
• RELi v.2.0 Hazard Preparedness Credit 3.3 16 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 17 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 18 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 19 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 20 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 21 

34.3.11.8 Health and Wellness Criteria 22 

This section intentionally left blank. 23 

34.3.11.9 SITES Criteria 24 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 25 

34.3.11.10 Emissions Criteria 26 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 27 

34.3.11.11 Embodied Carbon 28 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 29 

34.3.11.12 Materials Criteria 30 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 31 

34.3.11.13 Construction Waste Reduction Criteria 32 

HSR Non-HSR Earthwork Sites shall comply with all general design criteria. 33 
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34.3.11.14 CALGreen Criteria 1 

This section intentionally left blank. 2 

34.3.12 Non-HSR Elevated Structures Sites 3 

34.3.12.1 LEED BD+C Criteria 4 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 5 

34.3.12.2 LEED O+M Criteria 6 

This section intentionally left blank. 7 

34.3.12.3 Energy Criteria 8 

This section intentionally left blank. 9 

34.3.12.4 Envision Criteria 10 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 11 

34.3.12.5 Community Mobility and Access 12 

This section intentionally left blank. 13 

34.3.12.6 Pesticides and Fertilizer 14 

This section intentionally left blank. 15 

34.3.12.7 Resilience and Climate Adaptation Criteria 16 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria, except for the 17 
following: 18 

34.3.12.7.1 RELI CRITERIA 19 

• RELi v.2.0 Hazard Preparedness Requirement 2 20 
• RELi v.2.0 Hazard Preparedness Credit 1.0 21 
• RELi v.2.0 Hazard Preparedness Credit 3.3 22 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 23 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 24 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 25 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 26 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 27 

34.3.12.8 Health and Wellness Criteria 28 

This section intentionally left blank. 29 

34.3.12.9 SITES Criteria 30 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 31 

34.3.12.10 Emissions Criteria 32 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 33 
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34.3.12.11 Embodied Carbon 1 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 2 

34.3.12.12 Materials Criteria 3 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 4 

34.3.12.13 Construction Waste Reduction Criteria 5 

HSR Non-HSR Elevated Structures Sites shall comply with all general design criteria. 6 

34.3.12.14 CALGreen Criteria 7 

This section intentionally left blank. 8 

34.3.13 Non-HSR Trench Structure Sites 9 

34.3.13.1 LEED BD+C Criteria 10 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 11 

34.3.13.2 LEED O+M Criteria 12 

This section intentionally left blank. 13 

34.3.13.3 Energy Criteria 14 

This section intentionally left blank. 15 

34.3.13.4 Envision Criteria 16 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 17 

34.3.13.5 Community Mobility and Access 18 

This section intentionally left blank. 19 

34.3.13.6 Pesticides and Fertilizer 20 

This section intentionally left blank. 21 

34.3.13.7 Resilience and Climate Adaptation Criteria 22 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria, except for the 23 
following: 24 

34.3.13.7.1 RELI CRITERIA 25 

• RELi v.2.0 Hazard Preparedness Requirement 2 26 
• RELi v.2.0 Hazard Preparedness Credit 1.0 27 
• RELi v.2.0 Hazard Preparedness Credit 3.3 28 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 29 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 30 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 31 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 32 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 33 
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34.3.13.8 Health and Wellness Criteria 1 

This section intentionally left blank. 2 

34.3.13.9 SITES Criteria 3 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 4 

34.3.13.10 Emissions Criteria 5 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 6 

34.3.13.11 Embodied Carbon 7 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 8 

34.3.13.12 Materials Criteria 9 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 10 

34.3.13.13 Construction Waste Reduction Criteria 11 

HSR Non-HSR Trench Structure Sites shall comply with all general design criteria. 12 

34.3.13.14 CALGreen Criteria 13 

This section intentionally left blank. 14 

34.3.14 Non-HSR Buried Structures 15 

34.3.14.1 LEED BD+C Criteria 16 

HSR Non-HSR Buried Structures shall comply with all general design criteria. 17 

34.3.14.2 LEED O+M Criteria 18 

This section intentionally left blank. 19 

34.3.14.3 Energy Criteria 20 

This section intentionally left blank. 21 

34.3.14.4 Envision Criteria 22 

HSR Non-HSR Buried Structures shall comply with all general design criteria. 23 

34.3.14.5 Community Mobility and Access 24 

This section intentionally left blank. 25 

34.3.14.6 Pesticides and Fertilizer 26 

This section intentionally left blank. 27 
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34.3.14.7 Resilience and Climate Adaptation Criteria 1 

HSR Non-HSR Buried Structures shall comply with all general design criteria, except for the following: 2 

34.3.14.7.1 RELI CRITERIA 3 

• RELi v.2.0 Hazard Preparedness Requirement 2 4 
• RELi v.2.0 Hazard Preparedness Credit 1.0 5 
• RELi v.2.0 Hazard Preparedness Credit 3.3 6 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 2 7 
• RELi v.2.0 Hazard Mitigation and Adaptation Requirement 3 8 
• RELi v.2.0 Hazard Mitigation and Adaptation Credit 2 9 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 1.1 10 
• RELi v.2.0 Energy, Water and On-site Food Production Credit 3.4 11 

34.3.14.8 Health and Wellness Criteria 12 

This section intentionally left blank. 13 

34.3.14.9 SITES Criteria 14 

HSR Non-HSR Buried Structures shall comply with all general design criteria. 15 

34.3.14.10 Emissions Criteria 16 

HSR Non-HSR Buried Structures shall comply with all general design criteria. 17 

34.3.14.11 Embodied Carbon 18 

HSR Non-HSR Buried Structures shall comply with all general design criteria. 19 

34.3.14.12 Materials Criteria 20 

HSR Non-HSR Buried Structures shall comply with all general design criteria. 21 

34.3.14.13 Construction Waste Reduction Criteria 22 

HSR Non-HSR Buried Structures shall comply with all general design criteria. 23 

34.3.14.14 CALGreen Criteria 24 

This section intentionally left blank. 25 

34.3.15 Third Parties 26 

34.3.15.1 LEED BD+C Criteria 27 

This section intentionally left blank. 28 

34.3.15.2 LEED O+M Criteria 29 

This section intentionally left blank. 30 

34.3.15.3 Energy Criteria 31 

This section intentionally left blank. 32 

34.3.15.4 Envision Criteria 33 

This section intentionally left blank. 34 
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34.3.15.5 Community Mobility and Access 1 

This section intentionally left blank. 2 

34.3.15.6 Pesticides and Fertilizer 3 

This section intentionally left blank. 4 

34.3.15.7 Resilience and Climate Adaptation Criteria 5 

34.3.15.7.1 RELI CRITERIA 6 

HSR Third Parties shall comply with all general design criteria. 7 

34.3.15.8 Health and Wellness Criteria 8 

This section intentionally left blank. 9 

34.3.15.9 SITES Criteria 10 

This section intentionally left blank. 11 

34.3.15.10 Emissions Criteria 12 

HSR Third Parties shall comply with all general design criteria. 13 

34.3.15.11 Embodied Carbon 14 

HSR Third Parties shall comply with all general design criteria. 15 

34.3.15.12 Materials Criteria 16 

HSR Third Parties shall comply with all general design criteria. 17 

34.3.15.13 Construction Waste Reduction Criteria 18 

HSR Third Parties shall comply with all general design criteria. 19 

34.3.15.14 CALGreen Criteria 20 

This section intentionally left blank. 21 

34.4 SUSTAINABILITY INTERFACES 22 

The following table identifies interfaces with <discipline> and other CHSR sub-systems. The focus is on 23 
inter-disciplinary interfaces, meaning-unless otherwise noted-interfaces within the same sub-system (e.g. 24 
Between Trackwork and Automatic Train Control) are not identified 25 

34.4.1 Interfaces with CHSR Requirements 26 

34.4.2 Interfaces with Train Operator 27 

34.4.3 Interfaces with Trainsets 28 

34.4.4 Interfaces with Track & Systems 29 

34.4.5 Interfaces with Civil & Structural 30 
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34.4.6 Interfaces with Stations 1 

34.4.7 Interfaces with Third Parties 2 
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• Jack Hogan, Climate Adaptation 
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Phase 
Environmental 
Issue Area 

Mitigation 
Measure 

Title Mitigation Text 
Source – FB EIR/EIS, or 
Specific to LGA EIR/EIS? 

Construction Air Quality AQ-MM#1 Reduce Criteria Exhaust 
Emissions from 
Construction Equipment 

This mitigation measure will apply to heavy-duty construction equipment used during the construction phase. All off-road construction diesel equipment will use the 
cleanest reasonably available equipment (including newer equipment and/or tailpipe retrofits), but in no case less clean than the average fleet mix for the current 
calendar year, as set forth in CARB’s OFFROAD 2011 database, and no less than a 40% reduction compared to a Tier 2 engine standard for NOx emissions. The 
Contractor will document efforts undertaken to locate newer equipment (such as, in order of priority, Tier 4, Tier 3, or Tier 2 equipment) and/or tailpipe retrofit 
equivalents. The Contractor will provide documentation of such efforts, including correspondence with at least two construction equipment rental companies. A 
copy of each unit’s certified tier specification and any required CARB or SJVAPCD operating permit will be made available at the time of mobilization of each piece 
of equipment. The Contractor will keep a written record (supported by equipment-hour meters where available) of equipment usage during project construction for 
each piece of equipment. 

FB EIR/EIS 

Construction Air Quality AQ-MM#2 Reduce Criteria Exhaust 
Emissions from On-Road 
Construction Equipment 

This mitigation measure applies to all on-road trucks used to haul construction materials, including fill, ballast, rail ties, and steel. Material-hauling trucks will consist 
of an average fleet mix of equipment model year 2010, or newer, but no less than the average fleet mix for the current calendar year as set forth in CARB’s EMFAC 
2011 database. The Contractor will provide documentation of efforts to secure such a fleet mix. The Contractor will keep a written record of equipment usage 
during project construction for each piece of equipment. 

FB EIR/EIS 

Pre-Construction Air Quality AQ-MM#3 Reduce the Potential 
Impact of Concrete Batch 
Plants 

Concrete batch plants would be sited at least 1,000 feet from sensitive receptors, including daycare centers, hospitals, senior care facilities, residences, parks, and 
other areas where people may congregate The concrete batch plant will utilize typical control measures to reduce the fugitive dust, such as water sprays, 
enclosures, hoods, curtains, shrouds, movable and telescoping chutes, central dust collection systems and other suitable technology, to reduce emissions to be 
equivalent to the U.S. EPA AP-42 controlled emission factors for concrete batch plants. 

FB EIR/EIS 

Pre-Construction Air Quality AQ-MM#4 Offset Project Construction 
Emissions Through an 
SJVAPCD VERA 

This mitigation measure would address AQ Impact #1 (Common Regional Air Quality Impacts During Construction) that would exceed the GC applicability and 
CEQA emissions thresholds for VOC and NOx, and the CEQA emission thresholds for PM10 and PM2.5. The Authority and SJVAPCD will enter into a contractual 
agreement to mitigate (by offsetting) to net zero the project’s actual emissions from construction equipment and vehicle exhaust emissions of VOC, NOx, PM10, 
and PM2.5. The agreement will provide funds for the district’s Emission Reduction Incentive Program[1] (SJVAPCD 2011) to fund grants for projects that achieve 
emission reductions, with preference given to highly impacted communities, thus offsetting project-related impacts on air quality. To lower overall cost, funding for 
the VERA program to cover estimated construction emissions for any funded construction phase will be provided at the beginning of the construction phase. At a 
minimum, mitigation/offsets will occur in the year of impact, or as otherwise permitted by 40 C.F.R. Part 93 Section 93.163. 

FB EIR/EIS 

Pre-Construction/ 

Construction 

Air Quality AQ-MM#5 Purchase Offsets and 
Offsite Emission Mitigation 
for Emissions Associated 
with Hauling Ballast 
Material in Certain Air 
Districts 

This mitigation measure will apply if ballast material is hauled from quarries outside the SJVAB and the hauling activities result in the exceedance of the annual 
applicable General Conformity threshold(s) or local air basin CEQA threshold(s) for NOx. To determine whether an exceedance will occur based on actual hauling 
activities, the Authority shall at the beginning of each calendar year or as soon as practicable thereafter to obtain the most up-to-date information, based on actual 
or projected contractor-specific information about hauling in the Mojave AQMD, South Coast AQMD and Bay Area AQMD, calculate for the next calendar year 
using the same methodology used in this EIR/EIS the expected NOx emissions from hauling activities in those districts. If, based on that calculation, exceedance of 
the applicable NOx threshold(s) is anticipated to occur in that next calendar year, the Authority will secure from the appropriate air district(s) or other appropriate 
source the production or generation of a sufficient quantity of NOx offsets for that calendar year necessary to achieve conformity (in the case of exceedance of GC 
thresholds) and/or to result in net NOx generation below the applicable CEQA threshold(s). At a minimum, sufficient mitigation/offsets will be secured so they are 
generated in the year of impact or as otherwise permitted by 40 C.F.R. Part 93 Section 93.163.The Mojave Desert AQMD’s emission bank has 2,061 tons of NOx 
credits (Mojave Desert AQMD 2012); therefore, there should be enough NOx credits to offset approximately 6 tons per year from this project in the Mojave Desert 
AQMD. The exact number of NOx credits in the SCAQMD RECLAIM program is unknown, but 1,199 tons of NOx credits were traded in 2011 and 235 tons of NOx 
credits were traded in 2012 (SCAQMD 2012). Therefore, there should be enough available NOx credits in the program to offset approximately 75 tons of NOx per 
year from this project in the SCAQMD. In the Bay Area AQMD, any material emissions above the district’s significance threshold will be mitigated through an offsite 
emission mitigation program to achieve emission reduction due to material hauling in the Bay Area AQMD. Potential offsite mitigation programs include the Bay 
Area AQMD’s Carl Moyer Memorial Air Quality Standards Attainment Program (CMP) or other air district emission reduction incentive programs. Depending on the 
final location selected to obtain ballast material, this would amount to a maximum of 3 tons of NOx credits. 

FB EIR/EIS 

Construction Noise and 
Vibration 

N&V-MM#1 Construction Noise 
Mitigation Measures 

During construction the Contractor will monitor construction noise to verify compliance with the noise limits (An 8-hour Leq, dBA of 80 during the day and 70 at 
night for residential land use, 85 for both day and night for commercial land use, and 90 for both day and night for industrial land use). The Contractor would be 
given the flexibility to meet the FRA construction noise limits in the most efficient and cost-effective manner. This can be done by either prohibiting certain noise-
generating activities during nighttime hours or providing additional noise control measures to meet the noise limits. A noise-monitoring program will be developed to 
meet required noise limits, the following noise control mitigation measures will be implemented as necessary, for nighttime and daytime: 

• Install a temporary construction site sound barrier near a noise source.  

• Avoid nighttime construction in residential neighborhoods.  

• Locate stationary construction equipment as far as possible from noise-sensitive sites.  

• Re-route construction truck traffic along roadways that will cause the least disturbance to residents.  

FB EIR/EIS 
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Mitigation 
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Title Mitigation Text 
Source – FB EIR/EIS, or 
Specific to LGA EIR/EIS? 

• During nighttime work, use smart back-up alarms, which automatically adjust the alarm level based on the background noise level, or switch off back-up 
alarms and replace with spotters.  

• Use low-noise emission equipment.  

• Implement noise-deadening measures for truck loading and operations.  

• Monitor and maintain equipment to meet noise limits.  

• Line or cover storage bins, conveyors, and chutes with sound-deadening material.  

• Use acoustic enclosures, shields, or shrouds for equipment and facilities.  

• Use high-grade engine exhaust silencers and engine-casing sound insulation.  

• Prohibit aboveground jackhammering and impact pile driving during nighttime hours.  

• Minimize the use of generators to power equipment.  

• Limit use of public address systems. 

• Grade surface irregularities on construction sites. 

• Use moveable sound barriers at the source of the construction activity. 

• Limit or avoid certain noisy activities during nighttime hours.  

• To mitigate noise related to pile driving, the use of an auger to install the piles instead of a pile driver would reduce noise levels substantially. If pile 
driving is necessary, limit the time of day that the activity can occur  

• CHSRA will establish and maintain in operation until completion of construction a toll-free “hotline” regarding the Section construction activities. CHSRA 
shall arrange for all incoming messages to be logged (with summaries of the contents of each message) and for a designated representative of CHSRA 
to respond to hotline messages within 24 hours (excluding weekends and holidays). CHSRA shall make a reasonable good faith effort to address all 
concerns and answer all questions, and shall include on the log its responses to all callers. CHSRA shall make a log of the incoming messages and 
CHSRA’s responsive actions publicly available on its website.  

• Mitigation for construction noise should include a requirement to adhere to the city's noise requirements and restrictions on construction activities in and 
around school areas to weekends and near all other sensitive receptors to weekdays and daytime hours only (Vol. V, City of Bakersfield comment). The 
Authority will consider the suggested mitigation measure for construction in conjunction with future decisions regarding an alignment through Bakersfield. 

Pre-Construction/ 

Construction/ 

Post-Construction 

Noise and 
Vibration 

N&V-MM#2 Construction Vibration 
Mitigation Measures 

 

Building damage from construction vibration is only anticipated from impact pile driving at very close distances to buildings. If pile driving occurs more than 77 feet 
from fragile or historic buildings, 55 feet from residential structures, or if alternative methods such as push piling, auger piling, or cast-in-drill-hole (CIDH) can be 
used, damage from construction vibration is not expected to occur. Other sources of construction vibration do not generate high enough vibration levels for damage 
to occur. When a construction scenario has been established, pre-construction surveys are conducted at locations within 50 feet of pile driving to document the 
existing condition of buildings in case damage is reported during or after construction. The contractor will arrange for the repair of damaged buildings or will pay 
compensation to the property owner. 

Amendment to the 
Mitigation Monitoring and 
Enforcement Program per 
the Fresno to Bakersfield 
Section Final Supplemental 
EIS (Measures Specific to 
the LGA EIR/EIS) 

Pre-Construction/ 

Construction/ 

Post-Construction 

Noise and 
Vibration 

N&V-MM#3 Implement Proposed 
California High- Speed 
Train Project Noise 
Mitigation Guidelines 

 

To determine the appropriate mitigation measure for properties experiencing severe noise impacts, noise mitigation guidelines would be applied as follows: 

• Prior to operation of the HSR, the Authority will install sound barriers where they can achieve between 5 and 15 dB of noise reduction, depending on their 
height and location relative to the tracks. The primary requirements for an effective sound barrier are that the barrier must (1) be high enough and long 
enough to break the line-of-sight between the sound source and the receiver, (2) be of an impervious material with a minimum surface density of 4 
pounds per square foot, and (3) not have any gaps or holes between the panels or at the bottom. Because many materials meet these requirements, 
aesthetics, durability, cost, and maintenance considerations usually determine the selection of materials for sound barriers (examples are shown in 
Figure 3.4-14 of the [2014] Final EIR/EIS). Depending on the situation, sound barriers can become visually intrusive. Typically, the sound barrier style is 
selected with input from the local jurisdiction to reduce the visual effect of barriers on adjacent lands uses. For example, sound barriers could be solid or 
transparent, and made of various colors, materials, and surface treatments. 

• The minimum number of affected sites should be at least 10, and the length of a sound barrier should be at least 800 feet. The maximum sound barrier 
height would be 14 feet for at-grade sections; however, all sound barriers would be designed to be as low as possible to achieve a substantial noise 
reduction. Berm and berm/wall combinations are the preferred types of sound barriers where space and other environmental constraints permit. On aerial 
structures, the maximum sound barrier height would also be 14 feet, but barrier material would be limited by engineering weight restrictions for barriers 
on the structure. Sound barriers on the aerial structure will still be designed to be as low as possible to achieve a substantial noise reduction. Sound 
barriers on both aerial structures and at-grade structures could consist of solid, semitransparent, or transparent materials. 

Supplemental EIS 
(Measures Specific to the 
LGA EIR/EIS) 
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• The Authority will work with the communities to identify how the use and height of sound barriers would be determined using jointly developed 
performance criteria. Other solutions may result in higher numbers of residual impacts than reported herein.  

• Options may be to reduce the height of sound barriers and combine barriers with sound insulation or to accept higher noise thresholds than the FRA’s 
current noise thresholds. If sound walls are not proposed or do not reduce sound levels to below a severe impact level, building sound insulation can be 
installed. Sound insulation of residences and institutional buildings to improve the outdoor-to-indoor noise reduction is a mitigation measure that can be 
provided when the use of sound barriers is not feasible in providing a reasonable level (5 to 7 dB) of noise reduction. Although this approach has no 
effect on noise in exterior areas, it may be the best choice for sites where sound barriers are not feasible or desirable and for buildings where indoor 
sensitivity is of most concern. Substantial improvements inbuilding sound insulation (on the order of 5 to 10 dB) can often be achieved by adding an extra 
layer of glazing to windows, by sealing holes in exterior surfaces that act as sound leaks, and by providing forced ventilation and air conditioning so that 
windows do not need to be opened. Performance criteria would be established to balance existing noise events and ambient roadway noise conditions as 
factors for determining mitigation measures. 

• If sound walls or sound installation is not effective, the Authority can acquire easements on properties severely affected by noise. Another option for 
mitigating noise impacts is for the Authority to acquire easements on residences likely to be impacted by HSR operations in which the homeowners would 
accept the future noise conditions. This approach is usually taken only in isolated cases where other mitigation options are infeasible, impractical, or too 
costly. 

• Table 3.4-27 shows the reasonableness of each feasible noise barrier. Of the six noise barriers evaluated, all noise barriers were determined to be 
feasible and reasonable because the barrier would provide a noise level reduction of 5 dBA or more and the cost to construct the barriers would not 
exceed $55,000 per benefited receiver. Table 3.4-27 also shows the height, approximate length, number of benefited receivers, total construction cost, 
the number of unmitigated severe impacts, and number of residual impacts (with mitigation) for each barrier height. Table 3.4-28 shows the breakdown of 
residual severe impacts based on each land use in each category. Figure 3.4-7 through Figure 3.4-10show the noise barrier locations. A total of 31 
receivers that would be severely impacted were not evaluated with a noise barrier because they are located in areas that do not meet the minimum 
number of 10 severely impacted receivers and a minimum barrier length of 800 feet. The 31 receivers consist of 28 residential land uses, 1 park, 1 
Category 2 land use, and 1 Category 3 land use. Therefore, these receivers would be eligible for either sound insulation or payment of property for noise 
easements. 

Pre-Construction/ 

Construction/ 

Post-Construction 

Noise and 
Vibration 

N&V-MM#4 Vehicle Noise Specification 

 

In the procurement of an HST vehicle technology, the Authority will require bidders to meet the federal regulations (40 CFR Part 201.12/13) at the time of 
procurement for locomotives (currently a 90-dB-level standard), for cars operating at speeds of greater than 45 mph). Depending on the available technology, this 
could significantly reduce the number of impacts throughout the corridor. 

Supplemental EIS 
(Measures Specific to the 
LGA EIR/EIS) 

Pre-Construction/ 

Construction/ 

Post-Construction 

Noise and 
Vibration 

N&V-MM#5 Special trackwork Because the impacts of HSR wheels over rail gaps at turnouts increases HSR noise by approximately 6 dB over typical operations, turnouts can be a major source 
of noise impact. If the turnouts cannot be moved from sensitive areas, the project can use special types of trackwork that eliminate the gap. 

Table 3.4-29 provides additional mitigation measures that would reduce operational vibration levels when the train, railway, and railway structures are already in 
good condition. As shown in Table 3.4-29, mitigation would take place at the source, sensitive receptor, or along the propagation path from the source to the 
sensitive receptor. If mitigation measures provided in Table 3.4-29 are not feasible, the Authority would attempt to negotiate a vibration easement with property 
owners or the Authority would negotiate to relocate the property owner outside of the area subject to significant vibration impacts. 

Supplemental EIS 
(Measures Specific to the 
LGA EIR/EIS) 

Pre-Construction/ 

Construction/ 

Post-Construction 

Noise and 
Vibration 

N&V-MM#6 Additional Noise Analysis 
Following Final Design 

If final design or final vehicle specifications result in changes to the assumptions underlying the noise analysis, reassess noise impacts and recommendations for 
mitigation and provide supplemental environmental documentation, as required by CEQA. 

Supplemental EIS 
(Measures Specific to the 
LGA EIR/EIS) 

Pre-construction/ 

Design/ 

Construction/ 

Operation 

Noise and 
Vibration 

N&V-MM#7 Station, Maintenance of 
Infrastructure Facility, and 
Traction Power Supply 
Station 

In order to reduce the noise from the facilities, the following noise mitigation measures are recommended: 

• Enclose as many of the activities within the facility as possible.  

• Eliminate windows in the building that would face toward noise sensitive land uses adjacent to the facility. If windows are required to be located on the 
side of the facility facing noise-sensitive land uses, they should be the fixed type of windows with a sound transmission class (STC) rating of at least 35. If 
the windows must be operable, they should be closed during nighttime activities.  

• Close facility doors where the rails enter the facility during nighttime activities.  

• Locate Tracks that cannot be located within the facility should be located on the far side of the facility from adjacent noise-sensitive receivers.  

• For tracks that cannot be installed away from noise-sensitive receivers, install sound barrier along the maintenance tracks in order to protect the adjacent 
noise-sensitive receivers. 

• Locate all mechanical equipment (compressors, pumps, generators, etc.) should be located within the facility structure. 

Supplemental EIS 
(Measures Specific to the 
LGA EIR/EIS) 
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• Locate any mechanical equipment located exterior to the facility (compressors, pumps, generators, etc.) should be located on the far side of the facility 
from adjacent noise-sensitive receivers. If this is not possible, this equipment should be located within noise enclosures to mitigate the noise during 
operation. 

• Point all ventilation ducting for the facility should be pointed away from the adjacent noise-sensitive receivers. 

Pre-Construction Biological 
Resources 

BIO -MM#1 Designate Project 
Biologist(s) and Project 
Biological Monitor(s) 

 

A Project Biologist shall be designated by the Environmental Compliance Manager to oversee regulatory compliance requirements and monitor the restoration 
activities associated with ground-disturbing activities in accordance with the adopted mitigation measures and applicable laws. The Project Biologist, Regulatory 
Specialist, and Project Botanist are responsible for the timely implementation of the biological mitigation measures as outlined in the MMEP, construction 
documents, and pertinent resource agency permits. Resumes for the Designated Project Biologist(s), Regulatory Specialists (Waters), and Project Botanists, and 
Project Biological Monitors(s) must be submitted to the USFWS during final design. Additional duties of the Project Biologist, Regulatory Specialist (Waters) and 
Project Botanist include reviewing design documents and construction schedules, determining project biological monitoring needs, and guiding and directing the 
work of the Project Biological Monitors. The duties of the Project Biological Monitor include monitoring construction crew activities, as needed, to document 
applicable mitigation measures and permit conditions. The Project Biologist(s), Regulatory Specialist(s) (Waters), Project Botanist(s) and the Project Biological 
Monitor(s) report to the Mitigation Manager. The Project Biologist(s), Regulatory Specialist(s) (Waters), Project Botanist(s) and/or the Project Biological Monitor(s) 
may require special approval from the USFWS and CDFW to implement certain mitigation measures. In these circumstances, they are referred to as agency-
approved biologist(s) 

FB EIR/EIS 

Pre-Construction/ 

Construction/ 

Post-Construction 

Biological 
Resources 

BIO -MM#2 Regulatory Agency Access 

 

If requested, before, during, or on completion of ground-disturbing activities, the Contractor will allow access by USFWS, USACE, SWRCB, and CDFW staff to the 
construction site. Because of safety concerns, all visitors will be required to check in with the Contractor before accessing the construction site. If agency personnel 
access the construction site, the Project Biologist will prepare a memorandum within 1 day of the visit to document agency access and the issues raised during the 
field meeting. This memorandum will be submitted to the Mitigation Manager. Any non-compliance issues will be reported to the Contractor and Authority. 

FB EIR/EIS 

Pre-Construction/ 

Construction 

Biological 
Resources 

BIO -MM#3 Prepare and Implement a 
Worker Environment al 
Awareness Program 
(WEAP) 

Before the start of ground-disturbing activities, the Project Biologist, Regulatory Specialist (Waters) and Project Botanist will prepare and implement a WEAP for 
construction crews. WEAP training materials will include the following: discussion of the federal Endangered Species Act (federal ESA), the California Endangered 
Species Act (CESA), the Bald and Golden Eagle Protection Act (BGEPA), the Migratory Bird Treaty Act (MBTA), and the Clean Water Act (CWA); the 
consequences and penalties for violation or noncompliance with these laws and regulations and project permits; identification of special-status plants, special-
status wildlife, jurisdictional waters, and special-status plant communities and explanations about their value; hazardous substance spill prevention and 
containment measures; the contact person in the event of the discovery of a dead or injured wildlife species; and review of mitigation measures. In the WEAP, 
construction timing in relation to species’ habitat and life-stage requirements will be detailed and discussed on project maps, which will show areas of planned 
minimization and avoidance measures. A fact sheet conveying this information will be prepared by the Project Biologist, Regulatory Specialist (Waters) and Project 
Botanist for distribution to the construction crews and to others who enter the construction footprint. On completion of the WEAP training, construction crews will 
sign a form stating that they attended the training, understood the information presented, and will comply with the WEAP requirements. The Project Biologist, 
Regulatory Specialist (Waters) and Project Botanist will submit the signed WEAP training forms to the Mitigation Manager on a monthly basis. Construction crews 
will be informed during the WEAP training that, except when necessary as determined in consultation with the Project Biologist, Regulatory Specialist (Waters) and 
Project Botanist travel within the marked project site will be restricted to established roadbeds. Established roadbeds include all pre-existing and project-
constructed unimproved and improved roads. 

FB EIR/EIS 

Pre-Construction/ 

Construction/ 

Post-Construction/ 

Operation 

Biological 
Resources 

BIO -MM#4 Prepare and Implement a 
Weed Control Plan and 
Annual Vegetation Control 
Plan 

A construction-phase Weed Control Plan and an operation phase Annual Vegetation Control Plan will be developed and implemented. Before the start of ground-
disturbing activities, the Project Botanist will prepare and oversee the implementation a Weed Control Plan to minimize or avoid the spread of weeds during 
ground-disturbing activities. The Weed Control A construction-phase Weed Control Plan and an operation phase Annual Vegetation Control Plan will be developed 
and implemented. Before the start of ground-disturbing activities, the Project Botanist will prepare and oversee the implementation a Weed Control Plan to 
minimize or avoid the spread of weeds during ground-disturbing activities. The Weed Control C2 of the Caltrans Maintenance Manual to manage vegetation on 
Authority property (Caltrans 2010). Vegetation would be controlled by chemical, thermal, biological, cultural, mechanical, structural, and manual methods. A 
separate plan, the Annual Vegetation Control Plan, would also be developed each winter for implementation no later than April 1 of each year. That plan would 
consist of site-specific vegetation control methods, as outlined below:  

• Chemical vegetation control noting planned usage. 

• Mowing program. 

• Other non-chemical vegetation control plans (manual, biological, cultural, thermal (includes the use of propane heat or steam and is not specific to 
controlled burning) and structural). 

• List of sensitive areas. 

• Other chemical pest control plans (e.g., insects, snail, rodent).  

FB EIR/EIS 
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Only Caltrans-approved herbicides will be used in the vegetation control program. Pesticide application will be conducted in accordance with all requirements of the 
California Department of Pesticide Regulation and County Agricultural Commissioners by certified pesticide applicators. Noxious/invasive weeds will be treated 
where requested by County Agricultural Commissioners. The Authority will cooperate in area-wide control of noxious/invasive weeds if established by local 
agencies. Farmers/landowners who request weed control on state right-of-way that is not identified in the annual vegetation control plan will be encouraged to 
submit a permit request application for weed control that identifies the target weeds and control method desired. The Contractor will implement the Weed Control 
Plan during the construction period. The Authority will require that HST maintenance crews follow the guidelines in the Weed Control Plan and Annual Vegetation 
Control Plan during project operation. The Authority or its designee will appoint the responsible party during the operations period to ensure the Annual Vegetation 
Control Plan is being carried out appropriately and effectively. A monthly memorandum will be prepared by the Project Botanist to document the progress of the 
plan and its implementation. 

Plan required Pre-
construction, 

Implementation will 
occur during 
construction and post-
construction. 

Biological 
Resources 

BIO -MM#5 Prepare and Implement a 
Biological Resources 
Management Plan 

During final design, the Mitigation Manager, or its designee (Project Biologist, Regulatory Specialist or Project Botanist) will prepare the Biological Resources 
Management Plan (BRMP) and assemble the biological resources mitigation measures. The BRMP will include terms and conditions from applicable permits and 
agreements and make provisions for monitoring assignments, scheduling, and responsibility. The BRMP will also include habitat replacement and revegetation, 
protection during ground-disturbing activities, performance (growth) standards, maintenance criteria, and monitoring requirements for temporary and permanent 
native plant community impacts. The parameters for the BRMP will be formed with the mitigation measures from this project-level EIR/EIS, including terms and 
conditions as applicable from the USFWS, USACE, SWRCB, and CDFW permits. The goal of the BRMP is to provide an organized reporting tool to ensure that the 
mitigation measures and terms and conditions are implemented in a timely manner and are reported on. These measures, terms, and conditions include all 
avoidance, minimization, repair, mitigation, and compensatory actions stated in the mitigation measures or terms and conditions from the permits referenced 
above. These measures, terms, and conditions are tracked through final design, implementation, and post-construction phases. The BRMP will help the long-term 
perpetuation of biological resources within the temporarily disturbed areas and protect adjacent targeted habitats. The BRMP will be submitted to the Contractor 
and will contain, but not be limited to, the following information:  

a. A master schedule that shows that construction of the project, Pre-construction surveys, and establishment of buffers and exclusions zones to protect 
sensitive biological resources.  

b. Specific measures for the protection of special-status species.  

c. Identification (on construction plans) of the locations and quantity of habitats to be avoided or removed, along with the locations where habitats are to be 
restored.  

d. Procedures for vegetation analyses of temporarily affected habitats to approximate their relative composition and procedures for site preparation, irrigation, 
planting, and maintenance. This information may be used to determine the requirements of the revegetation areas for both onsite temporary impacts and offsite 
compensatory sites.  

e. Sources of plant materials and methods of propagation.  

f. Identification of specific parameters consistent with mitigation ratios and permit conditions for determining the amount of replacement habitat for temporary 
disturbance areas.  

g. Specification of parameters for maintenance and monitoring of re-established habitats, including weed control measures, frequency of field checks, and 
monitoring reports for temporary disturbance areas. 

h. Specification of performance standards for the re-established plant communities within the construction limits. 

i. Specification of the remedial measures to be taken if performance standards are not met (e.g., a form of adaptive management).  

j. Methods and requirements for monitoring restoration/replacement efforts, which will be a combination of qualitative and quantitative data consistent with 
mitigation measures and permit conditions.  

k. Measures to preserve topsoil and control erosion.  

l. Design of protective fencing around Environmentally Sensitive Areas (ESAs), environmentally restricted areas (ERAs), and the construction staging areas.  

m. Specification of the locations and quantities of gallinaceous guzzlers (catch basin/artificial watering structures) and the monitoring of water levels in them.  

n. Locations of trees to be protected as wildlife habitat (roosting sites) and locations for planting replacement trees.  

o. Specification of the purpose, type, frequency, and extent of chemical use for insect and disease control operations as part of vegetative maintenance within 
sensitive habitat areas.  

p. Specific construction monitoring programs for habitats of concern and special-status species, as needed.  

q. Specific measures for the protection of vernal pool habitat and riparian areas. These measures may include erosion and siltation control measures, protective 
fencing guidelines, dust control measures, grading techniques, construction area limits, and biological monitoring requirements.  

FB EIR/EIS 
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r. Provisions for biological monitoring during ground-disturbing activities to confirm compliance and success of protective measures. The monitoring procedures 
will (1) identify specific locations of wildlife habitat and sensitive species to be monitored; (2) identify the frequency of monitoring and the monitoring methods 
(for each habitat and sensitive species to be monitored); (3) list required qualifications of biological monitor(s), and (4) identify the reporting requirements. 

Prepare the plan Pre-
construction, Implement 
the plan during 
construction, Monitoring 
during Post-
construction 

Biological 
Resources 

BIO -MM#6 Prepare and Implement a 
Restoration and 
Revegetation Plan 

During final design, the Project Botanist will prepare a Restoration and Revegetation Plan (RRP) for temporarily disturbed upland communities. (Site restoration will 
also be conducted to restore temporary impacts on valley foothill riparian areas [BIO-MM#47] and jurisdictional waters [BIO-MM#48].) In the RRP, impacts on 
habitat subject to temporary ground disturbances that will require decompaction or re-grading will be addressed, if appropriate. The Project Biologist will approve 
the seed mix. The standards for onsite work during construction will limit highly invasive species, as defined by the California Invasive Plant Council, to less than 
10% greater than the pre-disturbance condition or as determined through a comparison with an appropriate reference site with similar natural communities and 
management. During ground-disturbing activities, the Contractor will implement the RRP in temporarily disturbed areas. The Project Biologist will prepare and 
submit compliance reports to the Mitigation Manager to document implementation and performance of the RRP. 

FB EIR/EIS 

Pre-construction/ 

Construction 

Biological 
Resources 

BIO -MM#7 Delineate Environment ally 
Sensitive Areas and 
Environmentally Restricted 
Areas (on plans and in 
field) 

Before the start of ground-disturbing activities, the Project Biologist, Regulatory Specialist (Waters), and Project Botanist will verify that ESAs and ERAs are 
delineated on final construction plans (including grading and landscape plans) and in the field and will update as necessary. ESAs are areas within the construction 
zone, or on compensatory mitigation sites, containing suitable habitat for special-status species and habitats of concern that may allow construction activities but 
have restrictions based on the presence of special-status species or habitats of concern at the time of construction. ERAs are sensitive areas that are typically 
outside the construction footprint that must be protected in place during all construction activities. Before and during the implementation of ground-disturbing 
activities, the Project Biologist, Regulatory Specialist (Waters), and Project Botanist, will mark ESAs and ERAs with high-visibility temporary fencing, flagging, or 
other agency-approved barriers to prevent encroachment of construction personnel and equipment. Sub-meter accurate Global Positioning System (GPS) 
equipment will be used to delineate all ESAs and ERAs. The Contractor will remove ESA and ERA fencing when construction is complete or when the resource 
has been cleared according to agency permit conditions in the MMEP and construction drawings and specifications. The Project Biologist, Regulatory Specialist 
(Waters), and Project Botanist, will submit a memorandum regarding the field delineation and installation of all ESAs/ERAs to the Mitigation Manager. 

FB EIR/EIS 

Pre-construction/ 

Construction 

Biological 
Resources 

BIO -MM#8 Wildlife Exclusion Fencing The Contractor, under the supervision of the Project Biologist will install wildlife-specific exclusion barriers at the edge of the construction footprint. Exclusion 
barriers will be made of durable material, regularly maintained, and installed below-grade by the Contractor under the supervision of the Project Biologist. Wildlife 
exclusion fencing will be installed along the outer perimeter of ESAs and ERAs and below-grade (e.g., 6 to 10 inches below-grade). The design specifications of 
the exclusion fencing will be determined through consultation with USFWS and/or CDFW. The wildlife exclusion barrier will be monitored, maintained at regular 
intervals throughout construction, and removed after the completion of major construction activities. The Project Biologist will submit a memorandum to the 
Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Biological 
Resources 

BIO -MM#9 Equipment Staging Areas Before the start of ground-disturbing activities, the Project Biologist, Regulatory Specialist (Waters), and Project Botanist will confirm that staging areas for 
construction equipment are outside areas of sensitive biological resources, including habitat for special-status species, habitats of concern, and wildlife movement 
corridors, to the extent feasible. The Project Biologist, Regulatory Specialist (Waters), and Project Botanist will submit a memorandum to the Mitigation Manager to 
document compliance with this measure.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Biological 
Resources 

BIO -MM#10 Mono-Filament Netting Thirty days before and during the implementation of ground-disturbing activities, the Project Biologist will verify that that the Contractor is not using plastic mono-
filament netting (erosion-control matting) or similar material in erosion control materials; acceptable substitutes include coconut coir matting, tackified hydroseeding 
compounds, rice straw wattles (e.g., Earthsaver wattles: biodegradable, photodegradable, burlap), and other reusable erosion, sediment, and wildlife control 
systems that may be approved by the regulatory agencies (e.g., ERTEC Environmental Systems products). The Project Biologist will submit memoranda to the 
Mitigation Manager to document compliance with this measure; the memoranda will be submitted monthly or as appropriate throughout project construction.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#11 Vehicle Traffic During ground-disturbing activities, the contractor will restrict project vehicle traffic within the construction area to established roads, construction areas, and other 
designated areas. The contractor will establish vehicle traffic in locations disturbed by previous activities to prevent further adverse effects, require observance of a 
15 mile per hour (mph) speed limit for construction areas with potential special-status species habitat, clearly flag and mark access routes, and prohibit off-road 
traffic. The Project Biologist will submit a memorandum to the Mitigation Manager to document compliance with this measure; memoranda will be submitted on a 
weekly basis or as appropriate throughout project construction.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#12 Entrapment Prevention To prevent inadvertent entrapment of protected species, the Contractor, under the guidance of the Project Biologist, will cover all excavated, steep-sided holes or 
trenches more than 8 inches deep at the close of each work day with plywood or similar materials or provide a minimum of one escape ramp per 10 feet of 
trenching (with slopes no greater than a 3:1) constructed of earth fill or wooden planks. The Project Biologist will thoroughly inspect holes and trenches for trapped 
animals before leaving the construction site each day. The Contractor will either screen, cover, or store more than 1 foot off the ground all construction pipe, 
culverts, or similar structures with a diameter of 3 inches or greater that are stored at the construction site for one or more overnight periods and these pipes, 
culverts, and similar structures will be inspected by the Project Biologist for wildlife before the material is moved, buried, or capped. The Project Biologist will clear 
stored material for common and special-status wildlife species before the pipe is subsequently buried, moved, or capped (covered). The Project Biologist will 

FB EIR/EIS 
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submit memoranda to the Mitigation Manager to document compliance with this measure; the memoranda will be submitted on a weekly basis or as appropriate 
throughout project construction.  

Construction Biological 
Resources 

BIO -MM#13 Work Stoppage 

 

During ground-disturbing activities, the Project Biologist, Regulatory Specialist (Waters), and Project Botanist or Project Biological Monitor will halt work in the event 
that a special-status wildlife species gains access to the construction footprint. This work stoppage will be coordinated with the resident engineer and/or the 
Authority or its designee. The Contractor will suspend ground-disturbing activities in the immediate construction area where the potential construction activity could 
result in “take” of special-status wildlife species; work may continue in other areas. Before construction, the Contractor will obtain written permission from CDFW to 
capture and relocate any non-listed wildlife species (does not included domesticated animals) from within the project footprint. 

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#14 “Take” Notification and 
Reporting 

The Project Biologist, Regulatory Specialist (Water), or Project Botanist will immediately notify the Mitigation Manager in the event of an accidental death or injury 
to a federal- or state-listed species during project activities. The Project Biologist will then notify USFWS and/or CDFW within 24 hours in the event of an accidental 
death or injury to a federal- or state-listed species during project activities. The Project Biologist will submit a memorandum to the Mitigation Manager to document 
compliance with this measure. The memorandum will also identify suggested revisions to the construction activities or additional measures that will be implemented 
to minimize or prevent future impacts.  

FB EIR/EIS 

Post-construction Biological 
Resources 

BIO -MM#15 Post-Construction 
Compliance Reports 

After each construction package, construction phase, permitting phase, or other portion of the HST section as defined by Authority is completed, the Mitigation 
Manager, or their designee, will submit post-construction compliance reports consistent with the requirements of the protocols of each appropriate agency (e.g., 
USFWS, CDFW), including compliance with regulatory agency permits. The Mitigation Manager will submit a memorandum to the regulatory agencies to document 
compliance with this measure. The frequency of the memorandum compilation and submission will be consistent with the requirements in the regulatory agency 
permits.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#16 Conduct Protocol-Level 
Pre-construction Surveys 
for Special-Status Plant 
Species and Special-Status 
Plant Communities 

Prior to construction, the Project Botanist will conduct protocol-level, pre-construction botanical surveys for special-status plant species and special-status plant 
communities in all potentially suitable habitats where permission to enter was not granted prior to construction. The surveys will be conducted during the 
appropriate blooming period(s) for the species before the start of ground-disturbing activities for salvage and relocation activities. The Project Botanist will mark the 
locations of all special-status plant species and special-status plant communities observed for the Contractor to avoid. Before the start of ground-disturbing 
activities, all populations of special-status plant species and special-status plant communities identified during pre-construction surveys within 100 feet of the 
construction footprint will be protected and delineated by the Contractor (directed by the Project Botanist) as ERAs. As appropriate, the Project Botanist will update 
the mapping of special-status species or habitats of concern within the construction limits based on resource agency permits.  

Portions of the construction footprint that support special-status plant species that will be temporarily disturbed will be restored onsite to pre-construction 
conditions. Before disturbance, pre-construction conditions, including species composition, species richness, and percent cover of key species will be documented, 
and photo points will be established. If special-status plant species cannot be avoided, mitigation for impacts on these species will be documented (density, percent 
cover, key habitat characteristics, including soil type, associated species, hydrology, topography, and photo documentation of pre-construction conditions) and 
incorporated into a relocation/compensation program, as defined in BIO-MM#17. The Project Botanist will provide verification of survey results and report findings 
through a memorandum to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction (Plan), 
Implementation during 
construction, Monitoring 
post-construction 

Biological 
Resources 

BIO -MM#17 Prepare and Implement 
Plan for Salvage, 
Relocation and/or 
Propagation of Special-
Status Plant Species 

The Project Botanist will prepare a plan before the start of ground-disturbing activities to address monitoring, salvage, relocation, and propagation of special-status 
plant species. The relocation or propagation of plants and seeds will be performed at a suitable mitigation site approved by the appropriate regulatory agencies, 
and as appropriate per species. Documentation will include provisions that address the techniques, locations, and procedures required for the successful 
establishment of the plant populations. The plan will include provisions for performance that address survivability requirements, maintenance, monitoring, 
implementation, and the annual reporting requirements. Permit conditions issued by the appropriate resource agencies (e.g., USFWS, CDFW) will guide the 
development of the plan and performance standards. The Project Botanist will submit a memorandum to the Mitigation Manager to document compliance with this 
measure.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Biological 
Resources 

BIO -MM#22 Conduct Pre- 

construction Surveys for 
Special-Status Reptile and 
Amphibian Species 

Before the start of ground-disturbing activities, the Project Biologist will conduct preconstruction surveys in suitable habitats to determine the presence or absence 
of special-status reptiles and amphibian species within the construction footprint. Surveys will be conducted no more than 30 days before the start of ground-
disturbing activities and will be phased with project build-out. The results of the pre-construction survey will be used to guide the placement of the environmentally 
sensitive areas, ERAs, and wildlife exclusion fencing. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the 
Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#23 Conduct Special-Status 
Reptile and Amphibian 
Monitoring, Avoidance, and 
Relocation 

During ground-disturbing activities, the Project Biological Monitor will observe all construction activities in habitat that supports special-status reptiles and 
amphibians. If suitable habitat is present and environmentally sensitive areas are deemed necessary, the Project Biological Monitor will conduct a clearance survey 
within the area for special-status reptiles and amphibians after wildlife exclusion fencing is installed. If a special-status reptile or amphibian is present during 
construction, the Contractor will avoid the special-status reptile or amphibian species. Otherwise, the Project Biological Monitor will relocate special-status reptiles 
or amphibians (other than California tiger salamander) found in the Environmentally Sensitive Area or construction footprint to an area outside the construction area 

FB EIR/EIS 
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as determined through consultation with USFWS and/or CDFW. If necessary, clearance surveys will be conducted daily. The Project Biologist will submit a 
memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

Pre-construction Biological 
Resources 

BIO -MM#29 Conduct Pre-construction 
Surveys and Delineate 
Active Nest Exclusion 
Areas for Other Breeding 
Birds 

Before the start of ground-disturbing activities, the Project Biologist will conduct visual preconstruction surveys where suitable habitats are present for nesting birds 
protected by the MBTA if construction and habitat removal activities are scheduled to occur during the bird breeding season (February 1 to August 15). In the event 
active bird nests are encountered during the pre-construction survey, the Project Biologist in conjunction with the Contractor will establish nest avoidance buffer 
zones as appropriate. The buffer distances will be consistent with the intent of the MBTA. The Project Biologist will delineate nest avoidance buffers established for 
ground-nesting birds in a manner that does not create predatory bird perch points in close proximity (150 feet) to the active nest site. The Project Biologist or 
Biological Monitor will periodically monitor active bird nests. The Project Biologist will maintain the nest avoidance buffer zone until nestlings have fledged and are 
no longer reliant on the nest or parental care for survival or the nest is abandoned (as determined by the Project Biologist). The Project Biologist will submit a 
memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Biological 
Resources 

BIO -MM#30 Conduct Pre-construction 
Surveys and Monitoring for 
Raptors 

No more than 14-days before the start of ground-disturbing activities, the Project Biologist will conduct visual pre-construction surveys where suitable habitats are 
present for nesting raptors if construction and habitat removal activities are scheduled to occur during the bird-breeding season (February 1 to August 15). Surveys 
will be conducted in areas within the construction footprint and, where permissible, within 500 feet of the construction footprint for raptor species (not Fully 
Protected species) and 0.5 mile of the construction footprint for Fully Protected raptor species. The required survey dates will be modified based on local 
conditions. If breeding raptors with active nests are found, the Project Biologist in conjunction with the Contractor will establish a 500-foot buffer around the nest to 
be maintained until the young have fledged from the nest and are no longer reliant on the nest or parental care for survival or the nest fails (as determined by the 
Project Biologist). If fully protected raptors (e.g., white tailed-kite) with active nests are found, the Project Biologist in conjunction with Contractor will establish a 
0.5mile buffer around the nest to be maintained until the young have fledged from the nest or the nest fails (as determined by the Project Biologist). Adjustments to 
the buffer(s) will require prior approval by USFWS and/or CDFW. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate 
intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#31 Bird Protection During Final Design, the Project Biologist will verify that the catenary system, masts, and other structures such as fencing are designed to be bird and raptor-safe in 
accordance with the applicable recommendations presented in Suggested Practices for Raptor Protection on Power Lines: The State of the Art in 2006 (APLIC 
2006) and Reducing Avian Collisions with Power Lines: State of the Art in 2012 (APLIC 2012). The Project Biologist will check the final design drawings and submit 
a memorandum to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction Biological 
Resources 

BIO -MM#32 Conduct Protocol and Pre-
construction Surveys for 
Swainson’s Hawks 

The Project Biologist will conduct preconstruction surveys for Swainson’s hawks as described in the Recommended Timing and Methodology for Swainson’s Hawk 
Nesting Surveys in California’s Central Valley (Swainson’s Hawk Technical Advisory Committee [SHTAC] 2000). Surveys will be performed during the nesting 
season (March 1 through August 1) in the year before ground-disturbing activities within the construction footprint and within a 0.5-mile buffer, where access is 
permitted. The pre-construction nest surveys following the Recommended Timing and Methodology for Swainson’s Hawk Nesting Surveys in California’s Central 
Valley (Swainson’s Hawk Technical Advisory Committee 2000) will be phased with project build-out. The pre-construction surveys will determine the status (i.e., 
active, inactive) of observed nests. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager 
to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#33 Swainson’s Hawk Nest 
Avoidance and Monitoring 

If active Swainson’s hawk nests (defined as a nest used one or more times in the last 5 years) are found within 0.5-mile of the construction footprint during the 
nesting season (March 1 to August 1), the active nests within the 0.50-mile buffer of the construction footprint will be monitored daily by the Project Biological 
Monitor to assess whether the nest is occupied. If the nest is occupied, the health and status of the nest will be monitored until the young fledge or for the length of 
construction, whichever occurs first. The Project Biologist in conjunction with the Contractor, will implement buffers restricting construction activities, following 
CDFW’s Staff Report Regarding Mitigation for Impacts to Swainson’s Hawks (Buteo swainsoni) in the Central Valley of California (CDFG 1994). Adjustments to the 
buffer(s) may be made in consultation with CDFW. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the 
Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#34 Monitor Removal of Nest 
Trees for Swainson’s 
Hawks 

Before the start of ground-disturbing activities, the Project Biological Monitor will monitor nest trees for Swainson’s hawks in the construction footprint following the 
guidelines and methods presented in the Recommended Timing and Methodology for Swainson’s Hawk Nesting Surveys in California’s Central Valley (SHTAC 
2000). If an occupied Swainson’s hawk nest must be removed, the Authority will obtain take authorization through a Section 2081 Incidental Take Permit (including 
compensatory mitigation to offset the loss of the nest tree) from CDFW. If ground-disturbing activities or other project activities may cause nest abandonment by a 
Swainson’s hawk or forced fledging within the specified buffer area, monitoring of the nest site by the Project Biological Monitor will be conducted to determine if 
the nest is abandoned. Removal of nesting trees outside of the nesting season (generally between October 1 and February 1) does not require authorization under 
the Section 2081 Incidental Take Permit. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation 
Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction Biological 
Resources 

BIO -MM#35 Conduct Protocol Surveys 
for Burrowing Owls 

Before the start of ground-disturbing activities a qualified, agency-approved biologist, designated by the Project Biologist, will conduct protocol-level surveys in 
accordance with CDFW’s Staff Report on Burrowing Owl Mitigation (CDFG 2012c). The Project Biologist or designee will conduct these surveys at appropriate 

FB EIR/EIS 
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timeframes within suitable habitat located in the construction footprint. Results of the surveys will be used to inform BIO-MM#36. These surveys will be conducted 
within suitable habitat of the construction footprint and within a 150-meter (approximately 500-foot) buffer. The Project Biologist will submit a memorandum, on a 
weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

Construction Biological 
Resources 

BIO -MM#36 Burrowing Owl Avoidance 
and Minimization 

The Project Biologist will implement burrowing owl avoidance and minimization measures following CDFW’s Staff Report on Burrowing Owl Mitigation (CDFG 
2012). During the nesting season (February 1 through August 31) occupied burrowing owl burrows will not be disturbed unless it is verified that either the birds 
have not begun egg-laying and incubation or the juveniles from the occupied burrows are foraging independently and are capable of independent survival (as 
determined by the Project Biologist). Unless otherwise authorized by CDFW, the Project Biologist in conjunction with the Contractor will establish buffers (as an 
ESA) between the construction work area and occupied burrowing owl nesting sites as described in Table 3.7-19. Adjustments to the buffer(s) will require prior 
approval by CDFW.  

Eviction of burrowing owls outside the nesting season may be permitted pending evaluation of eviction plans and receipt of formal written approval from the CDFW 
authorizing the eviction. If burrowing owls must be moved from the project area, the Project Biologist will undertake passive relocation measures, including 
monitoring, in accordance with CDFW’s (CDFG 2012) guidelines. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate 
intervals, to the Mitigation Manager to document compliance with this measure.  

Table 3.7-19 California Department of Fish and Wildlife recommended restricted activity dates and setback distances by level of disturbance for burrowing owls  

Location Time of Year Level of Disturbance 

Low Medium High  

Nesting Sites April 1–Aug 15 200 m 500 m 500 m  

Nesting Sites Aug 16-Oct 15 200 m 200 m 500 m 

Nesting Sites Oct 16-March 31 50 m 100 m 500 m  

FB EIR/EIS 

Pre-construction Biological 
Resources 

BIO -MM#37 Conduct Pre-construction 
Surveys for Nelson’s 
Antelope Squirrel, Tipton 
Kangaroo Rat, Dulzura 
Pocket Mouse, and Tulare 
Grasshopper Mouse 

Before the start of construction, the Project Biologist will conduct a habitat assessment in potentially suitable habitat within the project footprint to determine 
presence of special-status small mammal species burrows or their signs. The habitat assessment surveys will be conducted within 2 years, and no more than 14 
days before the start of construction or ground-disturbing activities and may be phased with project build-out. If no burrows or signs of special-status small mammal 
species are detected, no further measures will be required. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to 
the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

 

Mitigation Measures 
Partially Applicable to the 
LGA: 

This measure is applicable to 
the LGA, except for the portion 
of the measure specific to 
Dulzura pocket mouse, as no 
suitable habitat for this species 
is present in the habitat study 
area; therefore, the LGA would 
not affect this species. 

Construction Biological 
Resources 

BIO -MM#38 Implement Avoidance and 
Minimization Measures for 
Nelson’s Antelope Squirrel, 
Tipton Kangaroo Rat, 
Dulzura Pocket Mouse, and 
Tulare Grasshopper Mouse 

If during the habitat assessment, burrows or signs of special-status small mammal species are detected, the Project Biologist will establish non-disturbance 
exclusion zones (i.e., wildlife exclusion fencing [e.g., a silt fence or similar material]) in areas where special-status small mammal species are believed to be 
present. Non-disturbance exclusion zones will be established at least 14 days before the start of ground-disturbing activities. The non-disturbance exclusion fence 
with one-way exit/escape points will be placed to exclude the special-status small mammals from the construction area. The wildlife exclusion fence will be 
established around burrows in a manner that allows state-listed species to leave the construction footprint. Additional measures such as one or both of the 
following will be implemented after the exclusion fencing is installed.  

• The Contractor will trim and clear vegetation to the ground by hand or using hand-operated equipment to discourage the presence of special-status small 
mammal species in the construction footprint. The cleared vegetation will remain undisturbed by project construction equipment for 14 days to allow 
species to passively relocate through the one-way exit/escape points along the wildlife exclusion fencing.  

• A qualified, agency-approved biologist, designated by the Project Biologist, will conduct small-mammal trapping and relocation in general accordance 
with the survey protocols in the California Valley Solar Ranch Project: Plan for Relocation of Giant Kangaroo Rats (Dipodomys ingens) (H.T. Harvey & 
Associates 2011) or as determined in consultation with CDFW and USFWS. The small-mammal trapping surveys will occur within the construction 
footprint in potentially suitable habitat for special-status small-mammal species. The trapping will be conducted before the start of construction and 
phased with project build-out; trapping will be limited to the dry, summer months on evenings when the nightly low temperature is forecast to exceed 
50°F.The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document 
compliance with this measure.  

FB EIR/EIS 

 

Mitigation Measures 
Partially Applicable to the 
LGA: 

This measure is applicable to 
the LGA, except for the portion 
of the measure specific to 
Dulzura pocket mouse, as no 
suitable habitat for this species 
is present in the habitat study 
area; therefore, the LGA would 
not affect this species. 
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Pre-construction Biological 
Resources 

BIO -MM#40 Conduct Pre-construction 
Surveys for Special-Status 
Bat Species 

 

Thirty days before the start of ground-disturbing activities, a qualified, agency-approved biologist, designated by the Project Biologist, will conduct a visual and 
acoustic pre-construction survey for roosting bats. A minimum of one day and one evening will be included in the visual pre-construction survey. The Project 
Biologist, in coordination with the Mitigation Manager and Authority, will contact CDFW if any hibernation roosts or active nurseries are identified within or 
immediately adjacent to the construction footprint, as appropriate. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate 
intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#41 Bat Avoidance and 
Relocation 

 

During ground-disturbing activities, if active or hibernation roosts are found, the Contractor will avoid them, if feasible, for the period of activity. If avoidance of the 
hibernation roost is not feasible, the Project Biologist will prepare a relocation plan and coordinate the construction of an alternative bat roost with CDFW. The 
Contractor, under the direction of the Project Biologist will implement the Bat Roost Relocation Plan before the commencement of construction activities. The 
Contractor, under the supervision of the Biological Monitors, will remove roosts with approval from CDFW before hibernation begins (October 31), or after young 
are flying (July 31), using exclusion and deterrence techniques described in BIOMM#42, below. The timeline to remove vacated roosts is between August 1 and 
October 31. All efforts to avoid disturbance to maternity roosts will be made during construction activities. The Project Biologist will submit a memorandum to the 
Mitigation Manager, on a weekly basis or at other appropriate intervals, to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#42 Bat Exclusion and 
Deterrence 

 

During ground-disturbing activities, if non-breeding or non-hibernating individuals or groups of bats are found within the construction footprint, the Project Biologist 
will direct the Contractor to safely exclude the bats by either opening the roosting area to change the lighting and air-flow conditions or installing one-way doors or 
other appropriate methods specified by CDFW. The Contractor will leave the roost undisturbed by project activities for a minimum of 1 week after implementing 
exclusion and/or eviction activities. The Contractor will not implement exclusion measures to evict bats from established maternity roosts or occupied hibernation 
roosts. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance 
with this measure. 

FB EIR/EIS 

Pre-construction Biological 
Resources 

BIO -MM#43 Conduct Pre-construction 
Surveys for American 
Badger and Ringtail 

Before the start of ground-disturbing activities, the Project Biologist will conduct preconstruction surveys for den sites within suitable habitats in the construction 
footprint. These surveys will be conducted no more than 30 days before the start of ground-disturbing activities and phased with project build-out. The Project 
Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#44 American Badger and 
Ringtail Avoidance 

The Contractor, under the direction of the Project Biologist, will establish a 50-foot buffer around occupied dens. The Contractor and Project Biologist will establish 
a 100-foot buffer around maternity dens through the pup-rearing season (American badger: February 15 through July 1; Ringtail: May 1 through June 15). 
Adjustments to the buffer(s) will require prior approval by CDFW as coordinated by the Project Biologist, under the supervision of the Mitigation Manager. The 
Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this 
measure.  

FB EIR/EIS 

Pre-construction Biological 
Resources 

BIO -MM#45 Conduct Protocol-Level 
Pre-construction Surveys 
for San Joaquin Kit Fox 

Before the start of ground-disturbing activities, the Project Biologist will conduct preconstruction surveys in accordance with USFWS’ San Joaquin Kit Fox Survey 
Protocol for the Northern Range (USFWS 1999b). Preconstruction surveys for the kit fox will be conducted between May 1 and September 30 within the study area 
in suitable habitat areas (alkali desert scrub, annual grassland, pasture, barren, and compatible-use agricultural lands) to identify known or potential San Joaquin 
kit fox dens. Pre-construction surveys will be conducted by a USFWS-approved project biologist within 30 days before the start of construction or ground-disturbing 
activities and will be phased with project build-out. The Project Biologist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the 
Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#46 Minimize Impacts on San 
Joaquin Kit Fox 

The Contractor, under direction of the Project Biologist, will implement USFWS’ Standardized Recommendations for Protection of the San Joaquin Kit Fox Prior to 
or During Ground Disturbance (USFWS [1999] 2011) to minimize ground disturbance-related impacts on this species. The Project Biologist will submit a 
memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Post-construction Biological 
Resources 

BIO -MM#47 Restore Temporary 
Riparian Impacts 

During post-construction, the Contractor, under the direction of the Project Botanist, will revegetate all disturbed valley foothill riparian areas using appropriate 
plants and seed mixes. The Project Botanist will monitor restoration activities consistent with provisions in the RRP, as described in BIO-MM#6. The Project 
Botanist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager documenting compliance and other reporting 
requirements required by the regulatory agency permits (e.g., 1600 Streambed Alteration Agreement).  

FB EIR/EIS 

Construction or 

Post-construction 

Biological 
Resources 

BIO -MM#48 Restore Temporary Impacts 
on Jurisdictional Waters 

During or after the completion of construction, the Contractor, under direction of the Regulatory Specialist (Waters) and Project Botanist, will restore disturbed 
jurisdictional waters to original topography using stockpiled and segregated soils. In areas where gravel or geotextile fabrics have been placed to protect substrate 
and minimize impacts on jurisdictional waters, these materials will be removed and affected features will be restored. The Contractor, under supervision of the 
Project Botanist, will conduct revegetation using appropriate plants and seed mixes. The Authority will conduct maintenance monitoring consistent with the 
provisions in the RRP (BIOMM#6). The Project Botanist will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager 
to document compliance with this measure. 

FB EIR/EIS 
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Construction Biological 
Resources 

BIO -MM#49 Monitor Construction 
Activities within 
Jurisdictional Waters 

During ground-disturbing activities, the Regulatory Specialist (Waters) and Project Biological Monitor will conduct monitoring within and adjacent to jurisdictional 
waters, including monitoring of the installation of protective devices (silt fencing, sandbags, fencing, etc.), installation and/or removal of creek crossing fill, 
construction of access roads, vegetation removal, and other associated construction activities. The Project Biological Monitor will conduct biological monitoring to 
document adherence to habitat avoidance and minimization measures addressed in the project mitigation measures, including, but not limited to, the provisions 
outlined in BIOMM#5, BIO-MM#7, BIO-MM#8, BIO-MM#10, BIO-MM#12 through BIO-MM#15, BIOMM#47, and BIO-MM#48. The monitor will also document 
adherence to all relevant conservation measures as listed in the USFWS, CDFW, SWRCB, and USACE permits. The Regulatory Specialist (Waters) will submit a 
memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#50 Mitigation and Monitoring of 
Protected Trees 

Before, during, and after construction, the following methods to preserve and/or mitigate for impacts on protected trees will be implemented:  

• A qualified biologist, designated by the Project Botanist, will conduct surveys before removal or disturbance to evaluate the condition of all protected trees 
found within areas directly and indirectly affected by the Fresno to Bakersfield Section.  

• The Authority will compensate for impacts and effects to protected tree resources, including removal or trimming of naturally occurring native protected 
trees and landscape or ornamental trees (see BIO-MM#64, Compensate for Impacts on Protected Trees).  

• The Contractor, under the direction of the Project Botanist, will fence protected trees that may be indirectly affected by construction activities 5 feet from 
their drip lines to form ERAs.  

• The Authority will prepare and implement a monitoring and maintenance program that monitors transplanted trees for reestablishment of root systems. 
The Project Botanist will submit a memorandum to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#51 Install Flashing or Slats 
within Security Fencing 

During construction , the Contractor, under the direction of the Project Biologist, will install permanent security fencing consistent with the final design along 
portions of the project that are adjacent to wildlife movement corridors and natural habitats (e.g., alkali desert scrub, annual grassland). The security fencing will be 
enhanced with flashing or slats for 6 inches below ground surface to 12 inches above to prevent special-status reptiles and mammals from moving into the right-of-
way. The fencing with flashing or slats will be maintained during operation of the HST project. The Project Biologist will verify that the installation is consistent with 
the designated terms and conditions in the applicable permits. The design of the reptile and mammal-proof fencing and the exact locations where reptile and 
mammal-proof fencing will be installed will be determined in consultation with USFWS and CDFW. The Project Biologist will submit a memorandum, on a yearly 
basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction Biological 
Resources 

BIO -MM#52 Construction in Wildlife 
Movement Corridors 

Before the start of ground-disturbing activities, the Project Biologist will submit a construction avoidance and minimization plan for wildlife movement linkages (e.g., 
SR 43–Garces Highway and Deer Creek–Sand Ridge linkages, Kern River linkage) to the Authority via the Mitigation Manager for concurrence. The plan will limit 
the use of construction and avoid permanent fencing in wildlife movement linkages where the viaducts (e.g., elevated platforms) or bridges are included in the final 
design. The Contractor will minimize ground-disturbing activities within the wildlife linkages (e.g., SR 43–Garces Highway and Deer Creek– Sand Ridge linkages) 
during nighttime hours to the extent practicable. The Contractor will also keep nighttime illumination (e.g., for security) from spilling into the linkages or shield 
nighttime lighting to avoid illumination spilling into the linkages. Inspections by the Project Biologist will verify compliance with this measure. The Project Biologist 
will submit a memorandum, on a weekly basis or at other appropriate intervals, to the Mitigation Manager to document compliance with this measure.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#53 Compensate for Impacts on 
Special-Status Plant 
Species 

Before final design, the Authority will mitigate the impacts on special-status plants in accordance with the USFWS Biological Opinion (USFWS 2013) by 
implementing the following measures:  

Compensation for federally listed plant species that are observed within the project footprint and that cannot be avoided will be compensated at a 1:1 ratio based 
on actual acres of direct effects by the following: 

a. Identification of suitable sites to receive the listed plants. 

 i. Pixley National Wildlife Refuge, Allensworth Ecological Reserve/State Historic Park, Kern National Wildlife Refuge, Atwell Island, Alkali Sink Ecological 
Reserve, Semitropic Ecological Reserve, and Kern Water Bank. 

 ii. Authority-proposed permittee-responsible mitigation sites. 

 iii. Other locations approved by USFWS.  

b. Collection of seeds, plant materials, and topsoil from the project footprint before construction impacts.  

The Authority or its designee will submit a memorandum to the USFWS and or CDFW to document compliance with this measure.  

FB EIR/EIS 

 

Mitigation Measures 
Partially Applicable to the 
LGA: 

This measure is applicable to 
the LGA, except that 
compensation will be in 
accordance with the USFWS 
Biological Opinion dated April 
2014. 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#57 Compensate for Impacts on 
Blunt-Nosed Leopard 
Lizard, Tipton Kangaroo 
Rat, and Nelson’s Antelope 
Squirrel 

The Authority will determine compensatory mitigation to offset the permanent and temporary loss of suitable habitat for the blunt-nosed leopard lizard, Tipton 
kangaroo rat, and Nelson’s antelope squirrel through consultation with the USFWS and/or CDFW. Compensatory mitigation could include one of the following:  

• Purchase of credits from an agency-approved mitigation bank.  

• Fee-title-acquisition of natural resource regulatory agency-approved property.  

FB EIR/EIS 
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• Purchase or establishment of a conservation easement with an endowment for long-term management of the property-specific conservation values.  

• In-lieu fee contribution determined through negotiation and consultation with USFWS. The Authority will submit a memorandum to the USFWS and or 
CDFW to document compliance with this measure.  

Mitigation Measures 
Partially Applicable to the 
LGA: 

This measure is applicable to 
the LGA, except for the portion 
of the measure specific to 
blunt-nosed leopard lizard, as 
no suitable habitat for this 
species is present in the 
habitat study area; therefore, 
the LGA would not affect this 
species. 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#58 Compensate for Loss of 
Swainson’s Hawk Nesting 
Trees 

To compensate for the loss of occupied Swainson’s hawk nesting trees or mortality to offspring, the Authority will provide project specific compensatory mitigation 
that replaces nesting trees and provides natural lands for foraging. Compensatory mitigation for Swainson’s hawk will be based on the number of trees with “active” 
nests that are removed by construction activities, or where construction activities create a significant habitat modification that leads to a reduction in reproductive 
success, or nest abandonment. If project construction occurs within 0.5 mile of a documented or observed active nest, the Authority will acquire and preserve 150 
acres of natural habitat, per active nest tree removed by construction activities, or where construction activities create a significant habitat modification that leads to 
reduce reproductive success or nest abandonment. At a minimum, the habitat preserved will contain trees suitable to support nesting and natural foraging habitat 
for Swainson’s hawk. The Authority will submit a memorandum to the CDFW to document compliance with this measure.  

 FB EIR/EIS 

 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#59 Compensate for Loss of 
Burrowing Owl Active 
Burrows and Habitat 

To compensate for permanent impacts on nesting, occupied, and satellite burrows and/or burrowing owl habitat, the Authority will provide compensatory mitigation 
based on CDFW’s (CDFG 2012) Staff Report on Burrowing Owl Mitigation. The Authority will submit a memorandum to the CDFW to document compliance with 
this measure.  

 FB EIR/EIS 

 

Post-construction Biological 
Resources 

BIO -MM#60 Compensate for 
Destruction of San Joaquin 
Kit Fox Habitat 

The Authority will mitigate the destruction of San Joaquin kit fox habitat by the purchase of suitable, approved habitat (USFWS and CDFW). Habitat will be 
replaced at a minimum ratio of 1:1 for natural lands and a ratio of 0.1:1 for suitable urban or agricultural lands to provide additional protection and habitat in a 
location that is consistent with the recovery of the species. The Authority will mitigate the impacts on San Joaquin kit fox in accordance with the USFWS Biological 
Opinion (USFWS 2013) and/or CDFW 2081(b). The Authority will submit a memorandum to the USFWS and CDFW to document compliance with this measure.  

 FB EIR/EIS 

 

Post-construction Biological 
Resources 

BIO -MM#61 Compensate for Permanent 
Riparian Impacts 

The Authority will compensate for permanent impacts on riparian habitats (i.e., valley foothill riparian), as determined in consultation with the appropriate agencies 
(e.g., CDFW), by restoring nearby areas to suitable habitat and/or by purchasing credits in a mitigation bank. The Comprehensive Mitigation and Monitoring Plan 
will provide the planning details. Compensation will be based on the following ratio (acres of mitigation to acres of impact), pending agency confirmation: 

• Valley Foothill Riparian: 2:1.The Authority will submit a memorandum to the SWRCB to document compliance with this measure.  

 FB EIR/EIS 

 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#62 Prepare and Implement a 
Site-Specific 
Comprehensive Mitigation 
and Monitoring Plan 

As part of the USFWS, USACE, SWRCB, and CDFW permit applications and before the start of ground-disturbing activities, the Authority will prepare a CMMP to 
mitigate for temporary and permanent impacts on biological resources (i.e., special-status wildlife, jurisdictional waters, and riparian areas). In the CMMP, 
performance standards, including percent cover of native species, survivability, tree height requirements, wildlife utilization, the acreage basis, restoration ratios, 
and the combination of onsite and/or offsite mitigation will be detailed; preference will be given to conducting the mitigation within the same HUC-8 or HUC-6 
watershed where the impact occurs. The Project Biologist will work with the USACE, SWRCB, and CDFW to develop appropriate avoidance, minimization, 
mitigation, and monitoring measures to be incorporated into the CMMP. The CMMP will outline the intent to mitigate for the lost conditions, functions, and values of 
impacts on jurisdictional waters and state streambeds consistent with resource agency requirements and conditions presented in Sections 404 and 401 of the CWA 
and Section 1600 of the CFGC. The CMMP will incorporate the following standard requirements consistent with USACE, SWRCB, and CDFW guidelines:  

• Description of the project impact/site.  

• Goal(s) (i.e., functions and values or conditions) of the compensatory mitigation project.  

• Description of the proposed compensatory mitigation site.  

• Implementation plan for the proposed compensatory mitigation site. • Maintenance activities during the monitoring period.  

• Monitoring plan for the compensatory mitigation site.  

• Completion of compensatory mitigation.  

• Financial assurances. 

• Contingency measures.  

 FB EIR/EIS 
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Also, the following will be included at a minimum for the implementation plan:  

• Site analysis for appropriate soils and hydrology. 

• Site preparation specifications based on site analysis, including but not limited to grading and weeding.  

• Soil and plant material salvage from impact areas, as appropriate to the timing of impact and restoration as well as the location of restoration sites.  

• Specifications for plant and seed material appropriate to the locality of the mitigation site.  

• Specifications for site maintenance to establish the habitats, including but not limited to weeding and temporary irrigation.  

Habitat preservation, enhancement, and/or establishment or restoration activities will be conducted on some of the compensatory (i.e., selected permittee-
responsible) mitigation sites to achieve the mitigation goals. A detailed design of the mitigation habitats will be created in coordination with the permitting agencies 
and be described in the CMMP. It is recognized that several CMMPs will be developed consistent with the selected mitigation sites and the resources mitigated at 
each. The primary engineering and construction Contractor will ensure, through coordination with the Project Biologist, that construction is implemented in a 
manner that minimizes disturbance of such areas. Temporary fencing will be used during construction to avoid sensitive biological resources that are located 
adjacent to construction areas and can be avoided. Performance standards are targets for determining the effectiveness of the mitigation and assessing the need 
for adaptive management (e.g., mitigation design or maintenance revisions). The performance standards are developed so that progress towards meeting final 
success criteria can be assessed on an annual basis; the standard for each year is progressively closer to the final criteria (e.g. vegetation cover standards may 
increase annually until reaching the success criteria objective in the final year of monitoring). Success criteria are formal criteria that must be met after a specific 
timeframe to meet regulatory requirements of the permitting agencies. Where applicable, replacement planting/seeding will be implemented if monitoring 
demonstrates that performance standards or success criteria are not met during a particular monitoring interval. The performance standards will be used to 
determine whether the habitat improvement is trending toward sustainability (i.e., reduced human intervention) and to assess the need for adaptive management. 
These standards must be met for the habitat improvement to be declared successful, both during a particular monitoring year and at the end of the establishment 
period. These performance standards will be developed in consultation with the permitting agencies and described in the CMMP. The final success criteria will be 
developed in coordination with the regulatory agencies and presented in the CMMP. Examples of success criteria, which could be included in the CMMP, and 
would be assessed at the end of the monitoring period (assumed to be 5 years or as directed by agencies), include:  

• Percent survival of planted trees (65–85%, depending on species and habitat).  

• Percent absolute cover of highly invasive species, as defined by the California Invasive Plant Council (<5%).  

• Percent total absolute cover of plant species (50-80%, depending on habitat type).  

• Designed wetlands will meet U.S. Army Corps of Engineers criteria for hydrophytic vegetation, hydric soils, and hydrology as defined in the “Corps of 
Engineers wetland delineation manual” (Environmental Laboratory 1987).  

• Designed vernal pools and seasonal wetlands will meet inundation and seasonal drying requirements as specified in the design and indicated by 
agencies.  

• Species composition and community diversity, relative to reference sites, and/or as described in the guidelines issued by permitting agencies (e.g., 
USFWS conservation guidelines for valley elderberry longhorn beetle). Performance standards and success criteria will be provided for each of the years 
of monitoring and will be specific to habitat types at each permittee-responsible mitigation site. The monitoring schedule will be detailed in the site-
specific CMMPs. To be deemed successful, the site will be required to meet the performance standards established for the year in which monitoring is 
being conducted (e.g., monitoring conducted at intervals with increasing performance requirements). However, if performance standards are not met in 
specific years, remedial measures, such as regrading, adjustment to modify the hydrological regime, and/or replacement planting or seeding, must be 
implemented and that year’s monitoring must be repeated the following year until the performance standards are met. The success criteria specified must 
be reached without human intervention (e.g., irrigation, replacement plantings) aside from maintenance practices described in the site-specific CMMPs 
for maintenance during the establishment period. The Project Biologist will oversee the implementation of all CMMP elements and monitor consistent with 
the prescribed maintenance and performance monitoring requirements. The Authority, or its designee, will prepare annual monitoring reports for 5 years 
(or less if success criteria are met as described earlier) and/or other documentation prescribed in the resource agency permits. The Authority will submit 
a memorandum to the regulatory agencies to document compliance with this measure.  

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#63 Compensate for Permanent 
and Temporary Impacts on 
Jurisdictional Waters 

The Authority will mitigate permanent and temporary wetland impacts through compensation determined in consultation with the USACE, SWRCB, USFWS, and 
CDFW, in order to be consistent with the CMMP (BIOMM#62). Regulatory compliance for jurisdictional waters includes relevant terms and conditions from the 
USACE 404 Permit, SWRCB 401 Permit, and CDFW 1600 Streambed Alteration Agreement. Compensation shall include aquatic resources restoration, 
establishment, enhancement, or preservation through one or more of the following methods:  

• Purchase of credits from an agency-approved mitigation bank.  

• Fee-title-acquisition of natural resource regulatory agency-approved property. 

FB EIR/EIS 

 

Mitigation Measure 
Partially Applicable to the 
LGA: This measure is 
applicable to the LGA, except 
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• Permittee-responsible mitigation through the establishment, re-establishment, restoration, enhancement, or preservation of aquatic resources and the 
establishment of a conservation easement or other permanent site protection method, along with financial assurance for long-term management of the 
property-specific conservation values. 

• In lieu fee contribution determined through negotiation and consultation with the various natural resource regulatory agencies. The following ratios are 
proposed as a minimum for compensation for permanent impacts; final ratios will be determined in consultation with the appropriate agencies:  

• Vernal pools: 2:1.  

• Seasonal wetlands: between 1.1:1 and 1.5:1 based on impact type and function and values lost. - 1:1 offsite for permanent impacts. - 1:1 onsite 
and 0.1:1 to 0.5:1 offsite for temporary impacts.  

The Authority will mitigate impacts on jurisdictional waters by replacing, creating, restoring, enhancing or preserving aquatic resource at the ratios presented above 
or other ratios, as determined in consultation with the appropriate agencies, which compensates for functions and values lost. The Authority will consider modifying 
the vernal pool mitigation ratios in the final permits based on site-specific conditions and the specific life history requirements of vernal pool branchiopods, 
California tiger salamander, and western spadefoot toad. Where an HST alternative affects an existing conservation area (e.g., Allensworth ER), the Authority will 
modify the mitigation ratio to meet the vernal pool mitigation requirement. Either the affected portion of the conservation area will be relocated or compensation will 
be provided to the holder of Allensworth ER in accordance with the Uniform Relocation and Real Property Policy Act of 1970, as amended. Through the CMMP 
reporting program and the applicable terms and conditions from the USACE 404 Permit, SWRCB 401 Permit, and the CDFW 1600 Streambed Alteration 
Agreement, the Authority, or its designee, will document compliance and submit it to the regulatory agencies.  

for the portions of the measure 
specific to vernal pool 
branchiopods and California 
tiger salamander, as no 
suitable habitat for these 
species is present in the 
habitat study area; therefore, 
the LGA will not affect these 
species. In addition, the 
portion of the measure specific 
to conservation areas is not 
applicable to the LGA, as the 
project footprint will not affect 
any conservation areas. 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#64 Compensate for Impacts on 
Protected Trees 

The Authority will compensate for impacts, including removal or trimming of naturally occurring native protected trees and landscape or ornamental protected trees, 
in accordance with the local regulatory body (city or county government). The local regulations and laws allow for a number of potential mitigation opportunities. 
The Authority will provide mitigation commensurate with the regulations and laws in that jurisdiction such that the resulting impact on protected trees is less than 
significant and may include, but is not limited to, the following, depending on the local jurisdiction: 

• Transplant directly affected protected trees that are judged by an arborist to be in good condition to a suitable site outside the zone of impact.  

• Replace directly affected protected trees at an onsite or offsite location, based on the number of protected trees removed, at a ratio not to exceed 3:1 for 
native trees or 1:1 for landscape or ornamental trees.  

• Contribute to a tree-planting fund The Authority will submit a memorandum to the local regulatory body to document compliance with this measure.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#65 Offsite Habitat Restoration, 
Enhancement, and 
Preservation 

Before site preparation at a mitigation site, the Authority will consider the offsite habitat restoration, enhancement, and preservation program and identify short-term 
temporary and/or long-term permanent effects on the natural landscape. A determination will be made on any effects from the physical alteration of the site to 
onsite biological resources, including plant communities, land cover types, and the distribution of special-status plant and wildlife. Appropriate seasonal restrictions 
(e.g., breeding season) on activities that result in physical alteration of the site may be applicable if suitable habitats for special-status species and sensitive 
habitats exist onsite. Activities resulting in the physical alteration of the site include grading/modifications to onsite topography, stockpiling, storage of equipment, 
installation of temporary irrigation, removal of invasive species, and alterations to drainage features. In general, the long-term improvements to habitat functions 
and values will offset temporary effects during restoration, enhancement, and preservation activities. The offsite habitat restoration, enhancement, and preservation 
program will be designed, implemented, and monitored in ways that are consistent with the terms and conditions of the USACE Section 404 Permit, CDFW 1600 
Streambed Alteration Agreement, and CESA and federal ESA as they apply to their jurisdiction and resources onsite. Potential effects on site-specific hydrology 
and the downstream resources will be evaluated as a result of implementation of the restoration-related activity. Site-specific BMPs and a Storm Water Pollution 
Prevention Plan (SWPPP) will be implemented as appropriate. The Authority will report on compliance with the permitting requirements. The Authority, or its 
designee, will be responsible for the monitoring and tracking of the program, will prepare a memorandum of compliance, and will submit it to the appropriate 
regulatory agency.  

FB EIR/EIS 

Construction Biological 
Resources 

BIO -MM#66 Implement Avoidance and 
Minimization Measures for 
The Buena Vista Lake 
Ornate Shrew 

In all suitable (mesic and xeric) habitat areas for the shrew, all above-ground herbaceous vegetation within the construction footprint will be cleared using hand 
tools (which can include weed whackers or mowers) under the supervision of a USFWS-approved biological monitor. All leaf litter will be removed using rakes, or 
similar hand tools. All woody vegetation will be cut as closely to the ground as possible using hand tools (which can include chainsaws). Vegetation will be removed 
immediately and stored away from suitable shrew habitat. Such vegetation hand-removal efforts will be implemented in those areas that require vegetation removal 
in order to clearly detect shrew, and will continue at each habitat area until it is reasonably certain that shrew can be detected within the cleared areas. After 
vegetation has been cleared from shrew suitable habitat areas, non-disturbance exclusion fencing will be installed. In those areas where installation of fencing may 
not be feasible, the Service will be contacted and will provide direction on a case by case basis. The fencing will be installed under the supervision of the USFWS-
approved Project biologist along the Project footprint within suitable shrew habitat areas. Fencing will be placed between areas of active construction and adjacent 
or nearby suitable habitat to preclude shrews from running across the construction site and into harm's way. The configuration of the fencing will likely vary 
between areas, and placement will be at the direction of the USFWS-approved Project biologist with input from the USFWS, as required. Fencing may consist of a 
combination of both Environmentally Sensitive Areas (ESA) Fencing and Wildlife Exclusion fencing (WEF) with one-way exit/ escape points. If a shrew is 

Amendment to the 
Avoidance and 
Minimization Measures 
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subsequently found within the fenced work area, work will cease immediately and a section of fence removed so that the shrew may leave the fenced area on their 
own volition. The USFWS-approved biologist will monitor the shrew to ensure that any shrew has moved and remains outside the fence.  

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#66 Implement Avoidance and 
Minimization Measures for 
BVLOS1 

 

 

The following Avoidance and Minimization Measures will be implemented for BVLOS: 

• The FRA and Authority will conduct habitat suitability determinations in potentially suitable BVLOS habitat not subject to previous field assessments to 
determine if the area falls into the suitable more xeric or suitable more mesic habitat categories. A report documenting the result of the habitat 
assessment and concluding if the area is either not suitable, marginal habitat, or suitable mesic or xeric habitat will be prepared and submitted to the 
USFWS for review and concurrence. In all suitable habitat areas, all above-ground herbaceous vegetation within the construction footprint will be cleared 
using hand tools (which can include weed whackers or mowers) under the supervision of a USFWS-approved BVLOS biological monitor. All leaf litter will 
be removed using rakes, or similar hand tools. All woody vegetation will be cut as closely to the ground as possible using hand tools (which can include 
chainsaws). Vegetation will be removed immediately and stored away from suitable BVLOS habitat. Such vegetation hand-removal efforts will be 
implemented in those areas that require vegetation removal in order to clearly detect Buena Vista Lake ornate shrew, and will continue at each habitat 
area until it is reasonably certain that Buena Vista Lake ornate shrew can be detected within the cleared areas. After vegetation has been cleared from 
BVLOS-suitable habitat areas, non-disturbance exclusion fencing will be installed. In those areas where installation of fencing may not be feasible, the 
USFWS will be contacted and will provide direction on a case-by-case basis. The fencing will be installed under the supervision of the USFWS-approved 
biologist along the project footprint within BVLOS-suitable habitat areas. Fencing will be placed between areas of active construction and adjacent or 
nearby suitable habitat to preclude BVLOS from running across the construction site and into harm's way. The configuration of the fencing will likely vary 
between areas, and placement will be at the direction of the USFWS-approved biologist with input from the USFWS, as required. Fencing may consist of 
a combination of both Environmentally Sensitive Area fencing and Wildlife Exclusion fencing with one-way exit/escape points. 

• (Continued from previous) If a shrew is subsequently found within the fenced work area, work will cease immediately and a section of fence removed so 
that the shrew may leave the fenced area on their own volition. The USFWS-approved biologist will monitor the shrew to ensure that any shrew has 
moved and remains outside the fence.  

• Prior to the start of construction activities in areas of marginal and suitable habitat (more mesic and more xeric) for BVLOS, the FRA and Authority will 
prepare a BVLOS monitoring and relocation plan. The plan will identify the handling and relocation methodology for any BVLOS encountered during 
construction activities. Handling and relocation will be conducted consistent with the USFWS’s Survey Protocol for Determining Presence of the Buena 
Vista Lake Ornate Shrew (USFWS 2012). The plan will identify the process for the relocating of any captured BVLOS and will be approved by the 
USFWS prior to construction. 

Supplemental EIS 
(Measures Specific to the 
LGA EIR/EIS) 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#67 Prepare and Implement a 
Buena Vista Lake Ornate 
Shrew Monitoring and 
Relocation Plan 

Prior to the start of construction activities in areas of marginal and suitable habitat (more mesic and more xeric) for shrew, the FRA and Authority will prepare a 
shrew monitoring and relocation plan. The plan will identify the handling and relocation methodology for any shrews encountered during construction activities. 
Handling and relocation will be conducted consistent with the USFWS’s 2012 Survey Protocol for Determining Presence of the Buena Vista Lake Ornate Shrew 
(BVLOS). The plan will identify the process for the relocating any captured shrews and will be approved by the USFWS prior to construction. 

Amendment to the 
Avoidance and 
Minimization Measures 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#67 Compensate for 

Impacts on 

BVLOS 

 

The compensatory mitigation ratios for BVLOS are based on the type of habitat being affected (more mesic or more xeric) by the project. Impacts to more mesic 
suitable habitat will be compensated at a 3:1 ratio through acquisition and preservation into perpetuity of occupied more mesic suitable habitat, or creation of 
occupiable more mesic suitable habitat. All proposed suitable BVLOS habitat compensation properties will be reviewed and approved by the USFWS. Impacts to 
more xeric suitable habitat will be compensated at a 1:1 ratio by providing one acre of more xeric suitable habitat directly associated with (within 200 feet of) more 
mesic suitable habitat within a preserved or created mitigation parcel; or at a 0.33:1 ratio by preserving or creating one acre of more mesic suitable habitat for every 
three acres of more xeric suitable habitat disturbed. Final habitat compensation may consist of a combination of these, as approved by the USFWS. The overall 
goal is to provide contiguous blocks of more mesic habitat accompanied by more xeric habitat which supports the more mesic areas, or to provide suitable habitat 
of either type to serve as dispersal corridors among larger occupied or occupiable areas. 

Supplemental EIS 
(Measures Specific to the 
LGA) 

Pre-construction/ 

Construction/ 

Post-construction 

Biological 
Resources 

BIO -MM#68 Compensate for Impacts on 
Buena Vista Lake Ornate 
Shrew 

Impacts to more mesic suitable habitat for the shrew will be compensated at a 3:1 ratio through acquisition and preservation in perpetuity of occupied more mesic 
suitable shrew habitat, or creation of occupiable more mesic suitable shrew habitat. All proposed suitable shrew habitat compensation properties will be reviewed 
and approved by the USFWS. Impacts to more xeric suitable habitat for the shrew will be compensated, as follows:  

• 1:1 for suitable xeric habitat within 200 feet of suitable mesic habitat;  

• 0.33:1 for other suitable xeric habitat. Compensation for impacts to more xeric suitable habitat can be accomplished by one of the following methods:  

Amendment to the 
Avoidance and 
Minimization Measures 

 

 

1 BVLOS = The Buena Vista Lake Ornate Shrew 
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• for each acre of more xeric suitable habitat disturbed within the Project area, provide one acre of more xeric suitable habitat directly associated with 
(within 200 feet of) more mesic suitable habitat within a preserved or created mitigation parcel;  

• or preserve or create one acre of more mesic suitable habitat for every three acres of more xeric suitable habitat disturbed.  

Final habitat compensation may consist of a combination of these, as approved by the USFWS. The overall goal is to provide contiguous blocks of more mesic 
habitat accompanied by more xeric habitat which supports the mesic areas, or to provide suitable habitat of either type to serve as dispersal corridors among larger 
occupied or occupiable areas.  

Construction Hazardous 
Materials 

HMW -MM#1 Limit Use of Extremely 
Hazardous Materials near 
Schools during 
Construction 

The Contractor shall not handle or store an extremely hazardous substance (as defined in California Public Resources Code Section 21151.4) or a mixture 
containing extremely hazardous substances in a quantity equal to or greater than the state threshold quantity specified pursuant to subdivision (j) of Section 25532 
of the Health and Safety Code within 0.25 mile of a school. Prior to construction activities, signage will be installed to delimit all work areas within 0.25 mile of a 
school, informing the Contractor not to bring extremely hazardous substances into the area. The Contractor would be required to monitor all use of extremely 
hazardous substances. The above construction mitigation measure for hazardous materials and wastes is consistent with California Public Resources Code 
Section 21151.4, and would be effective in reducing the impact to a less-than-significant level.  

FB EIR/EIS 

Construction/ 

Post-construction/ 

Operation 

Safety and 
Security 

S&S -MM#1 Monitor response of local 
fire, rescue, and emergency 
service providers to 
incidents at stations and 
provide a fair share cost of 
service 

Monitor response of local fire, rescue and emergency service providers to incidents at stations and provide a fair share of cost of service. Upon approval of the 
Fresno to Bakersfield Section, the Authority will monitor service levels in the vicinity of the Fresno, Kings/Tulare, and Bakersfield stations to determine baseline 
service demands. “Service levels” consist of the monthly volume of calls for fire and police protection, as well as city- or fire protection district-funded 
EMT/ambulance calls that occur in the station site service areas. Prior to operation of the stations for HST service, the Authority will enter into an agreement with 
the public service providers of fire, police, and emergency services to fund the Authority’s fair share of services above the average baseline service demand level 
for the station and HMF service areas (as established during the monitoring period). The fair share will be based on projected passenger use for the first year of 
operations, with a growth factor for the first 5 years of operation. This cost-sharing agreement will include provisions for ongoing monitoring and future negotiated 
amendments as the stations are expanded or passenger use increases. Such amendments will be made on a regular basis for the first 5 years of station operation, 
as will be provided in the agreement. To make sure that services are made available, impact fees will not constitute the sole funding mechanism, although impact 
fees may be used to fund capital improvements or fixtures (i.e., police substation, additional fire vehicle, on-site defibrillators, etc.) necessary to service delivery. 
After the first 5 years of operation, the Authority will enter into a new or revised agreement with the public service providers of fire, police, and emergency services 
to fund the Authority’s fair share of services. The fair share will take into account the volume of ridership, past record and trends in service demand at the stations 
and HMF site, new local revenues derived from station area development, and any services that the Authority may be providing at the station.  

FB EIR/EIS 

Construction/post- 

construction/ 

operation 

Safety and 
Security 

S&S -MM#2 Halliburton 

Facility 

The following site-specific mitigation shall be implemented based on the Authority’s Policy for Elevated Structures to allow continued use of the Halliburton Facility 
with development of the F-B LGA over a portion of the facility’s parcel. The Authority shall be required to purchase the property underneath the FB LGA viaduct, 
plus a10-foot maintenance access buffer on each side of the viaduct. An easement will then be negotiated with Halliburton for its continued use of the parcel, 
subject to conditions set forth by the Authority. The easement negotiated with Halliburton shall include the following stipulations:  

• Relocation of all privately controlled structures such as the old office building, acid dock, and truck wash from underneath the F-B LGA viaduct. 

• Relocation of all hazardous materials from underneath the F-B LGA viaduct. This includes the diesel fuel storage tanks, the nitrogen tank, the radioactive 
material bunker, the acid dock, and all of the storage of hazmat totes. The existing height of the barrier for the explosives bunker shall be increased to 
provide line-of-sight protection for the HSR trainway on the FB LGA viaduct, per Bureau of Alcohol, Tobacco, Firearms, and Explosives regulatory 
requirements.  

Maintenance of the space underneath the F-BLGA viaduct to remove all hazardous materials and to minimize combustible materials such as wood, debris, and 
vegetation. Allow audits of security protocols and processes to ensure security measures continue the level of protection warranted. Allow HSR security personnel 
access, with notice, to the grounds around the F-B LGA viaduct to ensure security measures are being followed. Allow only trucks that can be visually verified to be 
empty may be parked under the F-B LGA viaduct. These trucks include flatbeds and trucks with equipment that would not allow hidden materials. Notice must be 
provided to the Authority by Halliburton in the event of any missing explosives or shortage in explosives inventory.  

Supplemental EIS 
(Measures Specific to the 
LGA EIR/EIS) 

Construction/post- 

construction/ 

operation 

Safety and 
Security 

S&S -MM#3 Rain-for-Rent 

Facility 

The following site-specific mitigation shall be implemented based on the Authority’s Policy for Elevated Structures to allow continued use of the Rain-for-Rent 
Facility with development of the F-B LGA over a portion of the facility’s parcel: The Authority shall be required to purchase the property underneath the FB LGA 
viaduct, plus a10-foot maintenance access buffer on each side of the viaduct. An easement will then be negotiated with Rain-for-Rent for its continued use of the 
parcel, subject to conditions set forth by the Authority. The easement negotiated with Rain-for-Rent shall include the following stipulations:  

• Restriction against storage or temporary location of regulated quantities of hazardous materials from underneath the F-B LGA viaduct. 

• Maintenance of the space underneath the viaduct to eliminate all flammable and hazardous materials. 

• Allow the Authority to audit Rain-for-Rent security protocols and processes to ensure security measures continue the level of protection warranted. 

• Allow HSR security personnel access, with notice, to the area around the F-B LGA viaduct to ensure security measures are being followed. 

Supplemental EIS 
(Measures Specific to the 
LGA) 



California High-Speed Rail Project Sustainability Management Plan 
Fresno to Bakersfield LGA Appendix D 

 

 

  Page D-18 

 April 2025 

Phase 
Environmental 
Issue Area 

Mitigation 
Measure 

Title Mitigation Text 
Source – FB EIR/EIS, or 
Specific to LGA EIR/EIS? 

• Allow only trucks that can be visually verified to be empty may be parked under the F-B LGA viaduct. These trucks include flatbeds and trucks with 
equipment that would not allow hidden materials. 

• Allow only passenger cars and small trucks and vans to be parked in the employee parking under the F-B LGA viaduct on the Rain-for-Rent parcel. 

Pre-construction/ 

Construction/ 

Post-construction 

Socioeconomics SO -MM#1 Implement measures to 
reduce impacts associated 
with the division of 
residential neighborhoods 

The Authority will minimize impacts associated with the Preferred Alternative in the rural residential areas around Ponderosa Road/Edna Way east of Hanford, the 
Newark Avenue vicinity northeast of Corcoran, and Crome as well as in urban residential areas in Fresno, Wasco, Shafter and Bakersfield by conducting special 
outreach to affected homeowners and residents to fully understand their special relocation needs. The Authority will make every effort to locate suitable 
replacement properties that are comparable to those currently occupied by these residents, including constructing suitable replacement facilities if necessary. In 
cases where residents wish to remain in the immediate vicinity, the Authority will take measures to purchase vacant land or buildings in the area, and consult with 
local authorities over matters such as zoning, permits, and moving of homes and replacement of services and utilities, as appropriate. Before land acquisition, the 
Authority will conduct community workshops to obtain input from those homeowners whose property would not be acquired, but whose community would be 
substantially altered by construction of HST facilities, including the loss of many neighbors, to identify measures that could be taken to mitigate impacts on those 
who remain (including placement of sound walls and landscaping, and potential uses for remnant parcels that could benefit the community in the long term).  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Socioeconomics SO -MM#1 Implement measures to 
reduce impacts associated 
with the division of 
residential neighborhoods 

The Authority will minimize impacts associated with the F-B LGA in the rural residential areas around the community of Oildale as well as in urban residential areas 
in Shafter and Bakersfield by conducting special outreach to affected homeowners and residents to fully understand their special relocation needs. The Authority 
will make every effort to locate suitable replacement properties that are comparable to those currently occupied by these residents, including constructing suitable 
replacement facilities if necessary. 

In cases where residents wish to remain in the immediate vicinity, the Authority will take measures to purchase vacant land or buildings in the area, and consult 
with local authorities over matters such as zoning, permits, and moving of homes and replacement of services and utilities, as appropriate. Before land acquisition, 
the Authority will conduct community workshops to obtain input from those homeowners whose property would not be acquired, but whose community would be 
substantially altered by construction of HSR facilities, including the loss of many neighbors, to identify measures that could be taken to mitigate impacts on those 
who remain (including placement of sound walls and landscaping, and potential uses for remnant parcels that could benefit the community in the long term). 

Supplemental EIS 
(Measures Specific to the 
LGA) 

Pre-construction/ 

Construction/ 

Post-construction/ 

Operations 

Socioeconomics SO -MM#2 Implement measures to 
reduce impacts associated 
with the division of 
communities 

The Authority will minimize impacts associated with the Preferred Alternative in the existing mixed-use communities in the Bakersfield Northwest, Central, and 
Northeast districts through a program of additional outreach to homeowners, residents, business owners, and community organizations in affected neighborhoods. 
As a part of this program, before land acquisition, the Authority will consult with officials and representatives of community facilities affected by significant noise 
impacts (e.g., churches, schools, and the veterinary hospital if the southern alignment is selected) to identify suitable noise abatement measures or to help affected 
businesses and organizations find more-suitable locations in the community. Similarly, the Authority will make every effort to locate suitable replacement housing 
for displaced residents. In cases where affected residents or community facilities wish to remain in their neighborhoods, the purchase and development of infill lots 
or other real estate, the relocation of existing buildings to vacant lots, and consultation with city staff regarding zoning and permit issues, may be required. The 
Authority will also conduct community workshops about the future use of the area beneath the rail guideway. These meetings will provide residents the opportunity 
to identify design and use options that could strengthen community cohesion and be compatible with the character of the impacted community. A minimum of three 
facilitated workshops will be held, one in each of the distinct neighborhoods, Bakersfield Northwest, Central, and Northeast districts. To maximize attendance and 
generate awareness of the workshops, the Authority will work with either community organizations, or community leaders within the neighborhoods. A location and 
time will be selected to increase attendance and be based on the needs of the community. Information will be presented at the workshops that give the community 
options for the future use of the area beneath the rail guideway, as well as an opportunity for individuals to provide feedback. For example, if safety considerations 
prohibit such uses as bike paths or community gardens, alternatives, such as sculpture gardens or managed landscaping, could be considered. The comments and 
feedback will be considered in planning for the future use of the sites. Upon gathering feedback from the community, the Authority will report the findings, either 
through a fourth public workshop or in written report that would be made available to the public. The Authority will be responsible for implementing the results of the 
community workshops through project design and through the long-term management of the area beneath the elevated rail guideway. This will involve 
documenting the desired design concepts, incorporating them into the final design, and facilitating ongoing maintenance. The Authority will identify potential uses 
that may be developed in the project right-of-way. These uses will be compatible with the character of the adjacent community and sensitive to project needs (as 
outlined in Section 3.11, Safety and Security). The costs associated with the development of these associated uses and how these costs will be paid will be 
determined during consultations with the affected city, county, or parks district. Furthermore, the parties or entities (i.e., the Authority, local government, park or 
recreation district, or nonprofit organization) responsible for some ongoing maintenance of these community areas will be determined.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Socioeconomics SO -MM#3 Implement measures to 
reduce impacts associated 
with the relocation of 
important facilities 

Depending on the alternative selected, the Authority will minimize impacts resulting from the disruption to key community facilities: Bakersfield High School, 
Mercado Latino Tianguis, Fresno Rescue Mission, Mercy Hospital medical complex facilities, Bakersfield Homeless Shelter, Kern County Mental Health office 
(1400 L Street), Kern County Health and Human Services Department, community churches, an important livestock rendering facility (Baker Commodities) in the 
Hanford area, the City of Bakersfield’s corporation yard and the fleet services downtown facility, the CityPlace affordable housing complex, and parking associated 
with Bakersfield’s Convention Center and Owens Intermediate School. The Authority will consult with the appropriate respective parties before land acquisition to 
assess potential opportunities to reconfigure land use and buildings and/or relocate affected facilities, as necessary, to minimize the disruption of facility activities 

FB EIR/EIS 
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and services, and also to ensure relocation that allows the community currently served to continue to access these services. Because many of these community 
facilities are located in Hispanic communities, the Authority will continue to implement a comprehensive Spanish-language outreach program for these communities 
as land acquisition begins. This program will facilitate the identification of approaches that would maintain continuity of operation and allow space and access for 
the types of services currently provided and planned for these facilities. Also, to avoid disruption to these community amenities, the Authority will ensure that all 
reconfiguring of land uses or buildings, or relocating of community facilities is completed before the demolition of any existing structures. Because the unique 
services provided by the rendering facility and the CDFA sampling station in Kings County are critical to agricultural operations in the region, relocation of these 
facilities will occur before the existing facilities are closed or steps will be taken to ensure that sufficient capacity is available at other facilities so there is no 
interruption to the services provided. To ensure the fair and equitable treatment of the affected residents of the CityPlace affordable apartment complex with special 
relocation needs (including handicapped), the Authority will consult with the City of Bakersfield to identify suitable housing replacement options and relocation 
alternatives for all affected households.  

Pre-construction/ 

Construction 

Socioeconomics SO -MM#3 Implement measures to 
reduce impacts associated 
with the displacement of 
key community facilities 

The Authority will minimize impacts resulting from the disruption to key community facilities including the Golden Empire Transit District, Valley Oaks Charter 
School, Bakersfield Department of Motor Vehicles, the Shafter Golden Living Center (a nursing facility). 

The Authority will consult with the appropriate respective parties before land acquisition to assess potential opportunities to reconfigure land use and buildings 
and/or relocate affected facilities, as necessary, to minimize the disruption of facility activities and services, and also to ensure relocation that allows the community 
currently served to continue to access these services. 

Because many of these community facilities are located in Hispanic communities, the Authority will continue to implement a comprehensive Spanish-language 
outreach program for these communities as land acquisition begins. This program will facilitate the identification of approaches that would maintain continuity of 
operation and allow space and access for the types of services currently provided and planned for these facilities. Also, to avoid disruption to these community 
amenities, the Authority will ensure that all reconfiguring of land uses or buildings, or relocating of community facilities, is completed before the demolition of any 
existing structures. 

Supplemental EIS 
(Measures Specific to the 
LGA) 

Pre-construction/ 

Construction 

Socioeconomics SO -MM#4 Provide access 
modifications to affected 
farmlands. 

In cases where partial-property acquisitions result in division of agricultural parcels, the Authority will evaluate with property owner input the effectiveness of 
providing overcrossings or undercrossings of the HST track to allow continued use of agricultural lands and facilities. This would include the design of 
overcrossings or undercrossings to allow farm equipment passage. (Refer to Section 3.14, Agricultural Lands, for additional information.) This mitigation measure 
will be effective because it will maintain access to farmlands for farmers whose property is bisected.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Socioeconomics SO -MM#5 Develop measures to 
minimize the potential for 
physical deterioration. 

The Authority will work with the communities on the design of project features consistent with Technical Memorandum 200.6, Aesthetic Guidelines for Non-Station 
Structures (Authority 2011a). The guidelines for station and non-station structures allow for contextual design responses to site-specific or unique conditions, or 
“context sensitive solutions”. Context sensitive solutions mean structural aesthetics must respond to local settings with concern for the human scale, building scale, 
and the vantage points from which the structures will be viewed. Included in the Authority’s design principles is the requirement that the structures enhance local 
environments and community context. Landscaping will be used to visually integrate project structures into the local context with plantings that recreate the natural 
setting into which they are placed. The aesthetic design of project structures, in combination with landscape and urban design that serve the local community can 
create a positive contribution to the surrounding visual context and minimize the potential for physical deterioration. 

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Operations 

Socioeconomics SO -MM#6 Continue outreach to 
disproportionately and 
negatively impacts 
environmental justice 
populations 

The Authority will continue to conduct substantial EJ outreach activities in adversely affected neighborhoods to obtain resident feedback on potential impacts and 
suggestions for mitigation measures. Input from these communities will be used to refine the alternatives during ongoing design efforts. In addition, to offset any 
disproportionate effects, the Authority will develop special recruitment, training, and job set-aside programs so that minority and low-income populations are able to 
benefit from the jobs created by the project. This type of outreach is common for large infrastructure projects with long construction periods and has been found to 
be effective.  

FB EIR/EIS 

Pre-construction Agricultural Land AG-MM#1 Preserve the Total Amount 
of Prime Farmland, 
Farmland of Statewide 
Importance, Farmland of 
Local Importance, and 
Unique Farmland 

The Authority will enter into an agreement with the DOC California Farmland Conservancy Program to preserve farmland. The Authority will fund the California 
Farmland Conservancy Program’s work to identify suitable agricultural land for mitigation of impacts and to fund the purchase of agricultural conservation 
easements from willing sellers. The performance standards for this measure are to preserve Important Farmland in an amount commensurate with the quantity and 
quality of the converted farmlands, within the same agricultural regions as the impacts occur, at a replacement ratio of not less than 1:1 for lands that are 
permanently converted to nonagricultural use by the project. In addition, the Authority will provide an additional increment of Important Farmland mitigation 
acreage, above the 1:1 ratio minimum, at a level consistent with the terms of a settlement agreement the Authority reached with agricultural interests in County of 
Madera, et al. v. California High-Speed Rail Authority. This approach will provide a consistent approach to calculating the total amount of acres of agricultural 
conservation easements across the Central Valley. The California Farmland Conservancy Program will work with local, regional, or statewide entities whose 
purpose includes the acquisition and stewardship of agricultural conservation easements. The Authority and California Farmland Conservancy Program will 
develop selection criteria under this agreement to guide the pursuit and purchase of conservation easements. These will include, but are not limited to, provisions 
to ensure that the easements will conform to the requirements of Public Resources Code Section 10252 and to prioritize the acquisition of willing seller easements 
on lands that are adjacent to other protected agricultural lands or that would support the establishment of greenbelts and urban separators.  

FB EIR/EIS 
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Pre-construction Agricultural Land AG-MM#1 Preserve the Total Amount 
of Prime Farmland, 
Farmland of Statewide 
Importance, Farmland of 
Local Importance, and 
Unique Farmland 

The Authority will enter into an agreement with the DOC California Farmland Conservancy Program to preserve farmland. The Authority will fund the California 
Farmland Conservancy Program’s work to identify suitable agricultural land for mitigation of impacts and to fund the purchase of agricultural conservation 
easements from willing sellers. The performance standards for this measure are to preserve Important Farmland in an amount commensurate with the quantity and 
quality of the converted farmlands, within the same agricultural regions as the impacts occur, at a replacement ratio of not less than 1:1 for lands that are 
permanently converted to nonagricultural use by the Project. In addition, the Authority will provide an additional increment of Important Farmland mitigation 
acreage, above the 1:1 ratio minimum, at a level consistent with the terms of a settlement agreement the Authority reached with agricultural interests in County of 
Madera, et al. v. California High-Speed Rail Authority. This approach will provide a consistent approach to calculating the total amount of acres of agricultural 
conservation easements across the Central Valley. The California Farmland Conservancy Program will work with local, regional, or statewide entities whose 
purpose includes the acquisition and stewardship of agricultural conservation easements. The Authority and California Farmland Conservancy Program will 
develop selection criteria under this agreement to guide the pursuit and purchase of conservation easements. These will include, but are not limited to, provisions 
to ensure that the easements will conform to the requirements of Public Resources Code Section 10252 and to prioritize the acquisition of willing seller easements 
on lands that are adjacent to other protected agricultural lands or that would support the establishment of greenbelts and urban separators.  

Supplemental EIS 
(Measures Specific to the 
LGA) 

Pre-construction/ 

construction 

Agricultural Land AG-MM#2 Conserve Additional 
Important Farmland (Prime 
Farmland, Farmland of 
Statewide Importance, 
Farmland of Local 
Importance, and Unique 
Farmland) for Indirect 
Impacts Adjacent to HSR 
Permanently Fenced 
Infrastructure 

The Authority will fund the purchase of agricultural conservation easements from willing sellers through the California Farmland Conservancy Program at a ratio of 
not less than 0.5:1 for Important Farmland within a 25-foot-wide area adjacent to permanently fenced HSR infrastructure, but only to the extent that such acreage is 
not otherwise subject to mitigation under AGMM#1. The Authority shall document implementation of this measure through issuance of a compliance memorandum.  

Supplemental EIS 
(Measures Specific to the 
LGA) 

Pre-construction/ 

Construction/ 

Post-construction/ 

Operations 

Parks and 
Recreation  

PP-MM#1 Temporary Restricted 
Access to Park Facilities 
During Construction 

 

Prior to temporary restricted access to the multi-use trail and Hoey trail, the contractor will ensure that connections to the unaffected trail portions and nearby 
roadways are maintained. The contractor will provide alternative pedestrian and bicycle access via a temporary detour of the multi-use trail using existing roadways 
or other public rights of way. The contractor will provide detour signage and lighting and will ensure that the alternative routes meet all public safety requirements.  

Prior to temporary restricted access to the park facilities, the contractor will ensure that connections to the unaffected park portions or nearby roadways are 
maintained. If a proposed linear park closure restricts connectivity, the contractor will provide alternative pedestrian and bicycle access via a temporary detour of 
the pedestrian walkway using existing roadways or other public rights of way. The contractor will provide detour signage and lighting and will ensure that the 
alternative routes meet all public safety requirements.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction/ 

Operations 

Parks and 
Recreation  

PP-MM#3 Collect Additional 
Maintenance Funds 

 

The Authority will consult with the City of Bakersfield and Amtrak to identify its share of funding to provide additional maintenance, labor, and repairs for the existing 
Bakersfield Amtrak playground to remedy any potential degradation of existing facilities that may result from increased facility use. Prior to the opening of 
passenger service, the Authority will enter into an agreement with the city and Amtrak that establishes the funding share and describes the relative roles of the 
Authority, the City of Bakersfield, and Amtrak in providing continuous maintenance of the existing playground.  

FB EIR/EIS 

Pre-construction/ 

construction/ post- 

construction/ 

operations 

Parks and 
Recreation  

PP-MM#3 Collect Additional 

Maintenance 

Funds 

The Authority will consult with affected jurisdictions to identify its share of funding to provide additional maintenance, labor, and repairs for the existing park areas to 
remedy any potential degradation of existing facilities that may result from increased facility use. Prior to project construction, the Authority will enter into an 
agreement with the affected jurisdictions (City of Bakersfield and Kern County) that establishes the funding share and describes the relative roles of the Authority 
and the affected jurisdictions in providing continuous maintenance of existing play areas, or compensation for play areas acquired in order to accommodate the 
project. 

Supplemental EIS 
(Measures Specific to the 
LGA) 

Pre-construction/ 

Construction/ 

Post-construction 

Aesthetics and 
Visual Resources 

AVR-MM#1a Minimize Visual Disruption 
from Construction Activities 

 

The project will adhere to local jurisdiction construction requirements (if applicable) regarding construction-related visual/aesthetic disruption. In order to minimize 
visual disruption, construction will employ the following activities: 

• Minimize Pre-construction clearing to that necessary for construction.  

• Limit the removal of buildings to those that would obstruct project components. • When possible, preserve existing vegetation, particularly vegetation 
along the edge of construction areas that may help screen views.  

• After construction, Regrade areas disturbed by construction, staging, and storage to original contours and revegetate with plant material similar in 
replacement numbers and types to that which was removed based upon local jurisdictional requirements. If there are no local jurisdictional requirements, 
replace removed vegetation at a 1:1 replacement ratio for shrubs and small trees, and 2:1 replacement ratio for mature trees. For example, if 10 mature 

FB EIR/EIS 
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trees in an area are removed, replant 20 younger trees that after 5 to 15 years (depending upon the growth rates of the trees) would provide coverage 
similar to the coverage provided by the trees that were removed for construction.  

• To the extent feasible, do not locate construction staging sites within the immediate foreground distance (0 to 500 feet) of existing residential, 
recreational, or other high-sensitivity receptors. Where such siting is unavoidable, staging sites will be screened from sensitive receptors using 
appropriate solid screening materials such as temporary fencing and walls. Any graffiti or visual defacement of temporary fencing and walls will be 
painted over or removed within 5 business days.  

Pre-construction/ 

Construction 

Aesthetics and 
Visual Resources 

AVR-MM#1b Minimize Light Disturbance 
during Construction 

Where construction lighting will be required during nighttime construction, the Contractor will be required to shield such lighting and direct it downward in such a 
manner that the light source is not visible offsite, and so that the light does not fall outside the boundaries of the project site to avoid light spill offsite.  

FB EIR/EIS 

Design/ 

Pre-construction 

Aesthetics and 
Visual Resources 

AVR-MM#2a Incorporate Design Criteria 
for Elevated and Station 
Elements That Can Adapt 
to Local Context 

 

During final design of the elevated guideways and the Fresno, Kings/Tulare Regional, and Bakersfield stations, the contractor partnering with the Authority will 
coordinate with local jurisdictions on the design of these facilities so that they are designed appropriately to fit in with the visual context of the areas near them. This 
will include the following activities: • For stations: During the station design process, establish a local consultation process with the Cities of Fresno and Bakersfield, 
and the cities and communities surrounding the Kings/Tulare Regional Station, as necessary, to identify and integrate local design features into the station design 
through a collaborative, context-sensitive solutions approach. The process will include activities to solicit community input in their respective station areas. This 
effort will be coordinated with the station area planning process that will be undertaken by those cities under their station area planning grants. • For elevated 
guideways in cities or unincorporated communities: During the elevated guideway design process, establish a process with the city or county with jurisdiction over 
the land along the elevated guideway to advance the final design through a collaborative, context-sensitive solutions approach. Participants in the consultation 
process will meet on a regular basis to develop a consensus on the urban design elements that are to be incorporated into the final guideway designs. The process 
will include activities to solicit community input in the affected neighborhoods. Actions taken to help achieve integration with the local design context during the 
context-sensitive solutions process will include the following: • Design HST stations and associated structures such as elevators, escalators, and walkways to be 
attractive architectural elements or features that add visual interest to the streetscapes near them. • Design HST station parking structures and adjacent areas to 
integrate visually into the areas where they would be located. Where the city has adopted applicable downtown design guidelines, the parking structures and 
adjacent areas will be designed to be compatible with the policies and principles of those guidelines. • For the elevated guideways and columns, incorporate 
architectural elements, such as graceful curved or tapered sculptural forms and decorative surfaces, to provide visual interest. Include decorative texture 
treatments on large-scale concrete surfaces such as parapets and other portions of elevated guideways. Include a variety of texture, shadow lines, and other 
surface articulation to add visual and thematic interest. Closely coordinate the design of guideway columns and parapets with station and platform architecture to 
promote unity and coherence where guideways lie adjacent to stations. • Integrate trees and landscaping into the station streetscape and plaza plans where 
possible to soften and buffer the appearance of guideways, columns, and elevated stations. This will be consistent with the principles of crime prevention through 
environmental design. • For the stations, structures, and related open spaces: incorporate design features that provide interest and reflect the local design context. 
These features could include landscaping, lighting, and public art. The designs in cities and unincorporated communities will reflect the results of the context-
sensitive solutions design process. During the context-sensitive solutions design process, the HST project’s obligations and constraints related to planning, 
mitigation, engineering, performance, funding, and operational requirements will be taken into consideration.  

FB EIR/EIS 

Design/ 

Pre-construction 

Aesthetics and 
Visual Resources 

AVR-MM#2b Integrate Elevated 
Guideway into Affected 
Cities, Parks, Trail, and 
Urban Core Designs 

During development of the final design, the Authority will work with the affected cities and counties to develop a project site and landscape design plan for the 
areas disturbed by the project. As a result of following these plans, the design features identified in AVR-MM#2a and the park mitigation measure PK-MM#3 will be 
implemented.  

FB EIR/EIS 

Construction/ 

Post-construction 

Aesthetics and 
Visual Resources 

AVR-MM#2c Screen At-Grade and 
Elevated Guideways 
Adjacent to Residential 
Areas 

Consistent with the design features developed under AVR-MM#2a, the contractor will plant trees along the edges of the rights-of-way in locations adjacent to 
residential areas. This will help reduce the visual contrast between the elevated guideway and the residential area. The species of trees to be installed will be 
selected on the basis of their mature size and shape, growth rate, hardiness, and drought tolerance. No species that is listed on the Invasive Species Council of 
California’s list of invasive species will be planted. The crowns of trees used should ultimately be tall enough so that upon maturity they will partially, or fully, block 
or screen views of the elevated guideway from adjacent at-grade areas. Trees should allow ground-level views under the crowns (with pruning if necessary) while 
not interfering with the 15-foot clearance requirement for the guideway. The trees will be continuously maintained and appropriate irrigation systems will be 
installed within the tree planting areas.  

FB EIR/EIS 

Construction/ 

Post-construction 

Aesthetics and 
Visual Resources 

AVR-MM#2c Screen At- Grade and 
Elevated Guideways 
Adjacent to Residential 
Areas  

After construction is complete, the Authority will plant vegetation within lands acquired for the project (e.g., shifting roadways) that are not used for the HST or 
related supporting infrastructure. Plantings will allow adequate space between the vegetation and the HST alignment and catenary lines. All street trees and other 
visually important vegetation removed in these areas during construction will be replaced with similar vegetation that, upon maturity, will be similar in size and 
character to the removed vegetation. The Authority will ensure that vegetation will be continuously maintained and appropriate irrigation systems will be installed 
within the planting areas. No species that is listed on the Invasive Species Council of California’s list of invasive species will be planted.  

Supplemental EIS 
(Measures Specific to the 
LGA) 
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Post-construction/ 

Operations 

Aesthetics and 
Visual Resources 

AVR-MM#2d Replant Unused Portions of 
Lands Acquired for the HST 

 

After construction is complete, the Authority will plant vegetation within lands acquired for the project (e.g., shifting roadways) that are not used for the HST or 
related supporting infrastructure. Plantings will allow adequate space between the vegetation and the HST alignment and catenary lines. All street trees and other 
visually important vegetation removed in these areas during construction will be replaced with similar vegetation that, upon maturity, will be similar in size and 
character to the removed vegetation. The Authority will ensure that vegetation will be continuously maintained and appropriate irrigation systems will be installed 
within the planting areas. No species that is listed on the Invasive Species Council of California’s list of invasive species will be planted.  

FB EIR/EIS 

Post-construction/ 

Operation 

Aesthetics and 
Visual Resources 

AVR-MM#2e Provide Offsite Landscape 
Screening Where 
Appropriate 

Where onsite landscape screening measures as described under AVR-MM#2d cannot provide effective screening to significantly affected high-sensitivity receptors 
such as nearby rural residential areas, provide offsite screening, as appropriate, if desired by affected residential owners.  

FB EIR/EIS 

Post-construction/ 

Operation 

Aesthetics and 
Visual Resources 

AVR-MM#2f Landscape Treatments 
along the HST Project 
Overcrossings and 
Retained Fill Elements of 
the HST 

Upon the completion of construction, the contractor will plant the surface of the ground supporting the overpasses (slope-fill overpasses) and retained fill elements 
with vegetation consistent with the surrounding landscape in terms of vegetative type, color, texture, and form. During final design, the Authority will consult with the 
affected cities and counties regarding the landscaping program for planting the slopes of the overcrossings and retained fill. Plant species will be selected on the 
basis of their mature size and shape, growth rate, and drought tolerance. No species that is listed on the Invasive Species Council of California’s list of invasive 
species will be planted. The landscaping will be continuously maintained and appropriate irrigation systems will be installed if needed. Where wall structures 
supporting the overpasses or retained fill are proposed, the structure will employ architectural details and low-maintenance trees and other vegetation to screen the 
structure, minimize graffiti, and reduce the effects of large walls. Surface coatings will be applied on wood and concrete to facilitate cleaning and the removal of 
graffiti. Any graffiti or visual defacement or damage of fencing and walls will be painted over or repaired within a reasonable time after notification.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Aesthetics and 
Visual Resources 

AVR-MM#2g Provide Sound Barrier 
Treatments 

The contractor will design a range of sound barrier treatments for visually sensitive areas, such as those where residential views of open landscaped areas would 
change or in urban areas where sound barriers would adversely affect the existing character and setting (see the description of sound barriers in Table 3.16- 2). 
The Authority will develop the treatments during final design and integrate them into the final project design. The treatments will include, but are not limited to, the 
following: • Sound barriers along elevated guideways may incorporate transparent materials where sensitive views would be adversely affected by solid sound 
barriers. • Sound barriers will use non-reflective materials and will be of a neutral color. • Surface design enhancements and vegetation appropriate to the visual 
context of the area will be installed with the sound barriers. Vegetation will be installed consistent with the provisions of AVR-MM#2f. Surface enhancements will be 
consistent with the design features developed under AVR-MM#2a, and will include architectural elements (i.e., stamped pattern, surface articulation, and 
decorative texture treatment as determined acceptable to the local jurisdiction. Surface coatings will be used on wood and concrete sound barriers to facilitate 
cleaning and the removal of graffiti.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Aesthetics and 
Visual Resources 

AVR-MM#2g  The contractor will design a range of sound barrier treatments for visually sensitive areas, such as those where residential views of open landscaped areas would 
change or in urban areas where sound barriers would adversely affect the existing character and setting (see the description of sound barriers in Table 3.16-2). 
The Authority will develop the treatments during final design and integrate them into the final project design. The treatments will include, but are not limited to, the 
following:  

• Sound barriers along elevated guideways may incorporate transparent materials where sensitive views would be adversely affected by solid sound 
barriers. 

• Sound barriers will use non-reflective materials and will be of a neutral color. 

• Surface design enhancements and vegetation appropriate to the visual context of the area will be installed with the sound barriers.  

Vegetation will be installed consistent with the provisions of AVR-MM#2f. Surface enhancements will be consistent with the design features developed under AVR-
MM#2a, and will include architectural elements (i.e., stamped pattern, surface articulation, and decorative texture treatment as determined acceptable to the local 
jurisdiction. Surface coatings will be used on wood and concrete sound barriers to facilitate cleaning and the removal of graffiti.  

Supplemental EIS 
(Measures Specific to the 
LGA) 

Post-construction/ 

Operation 

Aesthetics and 
Visual Resources 

AVR-MM#2h Screen Traction Power 
Distribution Stations and 
Radio Communication 
Towers 

Upon completion of station or HMF construction, the contractor will screen the traction power substations (located at approximately 30-mile intervals along any of 
the HST alternatives), including radio towers where required, and HMF from public view through the use of landscaping or solid walls/fences. This will consist of 
context-appropriate landscaping of a type and scale that does not draw attention to the station. Plant species will be selected on the basis of their mature size and 
shape, growth rate, hardiness, and drought tolerance. No species that is listed on the Invasive Species Council of California’s list of invasive species will be 
planted. The landscaping will be continuously maintained and appropriate irrigation systems will be installed within the landscaped areas. Walls will be constructed 
of cinder-block or similar material and will be painted a neutral color to blend in with the surrounding context. If a chain-link or cyclone fence is used, it will include 
slats in the fencing. Any graffiti or visual defacement or damage of fencing and walls will be painted over or repaired within a reasonable period as agreed between 
the Authority and local jurisdiction. Figure 3.16-66 shows a power substation in an urban environment that is partially screened by landscaping and fencing. None 
of the mitigation measure options are expected to result in secondary effects. The mitigation measures are typical of visual treatments applied on linear 
transportation facilities; they have been defined to be specific in range and implementable according to context, and designed in coordination with local 
jurisdictions.  

FB EIR/EIS 
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Final Design Aesthetics and 
Visual Resources 

AVR-MM#2i Install Decorative Parapet 
Design at Kern River 
Crossing. Consistent with 
Mitigation Measure AVR- 
MM#2a. 

During final design of the elevated viaduct over the Kern River and the Kern River Parkway Bike Trail, the Authority will consult with the City of Bakersfield to 
design a decorative parapet that fits with the viaduct’s visual context. Reveals or recessed surfaces and motifs reflecting the natural environment of the Kern River 
shall be used on the outside surface of the parapet. The parapet and box girder shall be designed as a unified visual composition.  

Supplemental EIS 
(Measures Specific to the 
LGA) 

Pre-construction Cultural 
Resources 

CUL -MM#1 Complete Inventory for 
Archaeologic al Resources 
and Comply with the 
Stipulations Regarding the 
Treatment of Archaeologic 
al Resources in the PA and 
MOA 

The contractor will complete the following management steps for currently inaccessible areas once permission to enter has been obtained: • The contractor will 
complete an inventory and evaluation report for archaeological resources.  

• This work will be led or supervised by cultural resources specialists who meet the SOI’s professional qualification standards provided in 36 C.F.R. Part 
61.  

• All newly identified resources will be mapped and described on DPR forms. Mapping will be completed by recording data with GPS hardware through 
which data can be imported and managed in Geographic Information Systems. Mapping of previously identified resources will be limited to updates of 
existing records where necessary to describe the current boundaries of the resource and any change in condition that has occurred after the first 
recordation.  

• The contractor will evaluate the eligibility of identified archaeological and built environment resources for listing on the CRHR.  

• Under delegated authority provided in the PA and MOA the contractor will also evaluate identified archaeological resources for the NRHP.  

• For archaeological resources that are NRHP eligible the contractor will assess the potential for adverse effects within the meaning of 36 C.F.R. Part 
800.5(a)(1). For CRHR eligible resources the contractor shall assess the potential for significant impacts by applying the criteria in CEQA Guidelines 
15064.5(b).  

• For CRHR eligible archaeological resources the Authority shall determine if these resources can feasibly be preserved in place, or if data recovery is 
necessary. The methods of preservation in place shall be considered in the order of priority provided in CEQA Guidelines § 15126.4(b)(3). If data 
recovery is the only feasible treatment the Authority shall adopt a data recovery plan as required under CEQA Guidelines § 15126.4(b)(3)(C).  

• For archaeological resources the Authority shall also determine if the resource is a unique archaeological site. If the resource is not an historical resource 
but is an archaeological site the resource shall be treated as required in California Public Resources Code 21083.2.  

FB EIR/EIS 

Pre-construction Cultural 
Resources 

CUL -MM#2 Conduct Archaeological 
Training 

Before the start of ground-disturbing activities within the APE, a qualified professional archaeologist who meets the SOI Standards for Archaeology will develop a 
training program and printed material to be presented to construction personnel. The purpose of this training and accompanying materials will be to familiarize 
construction personnel with the relevant legal (Section 106/NEPA/CEQA) context for cultural resources of the project and with the types of cultural sites, features, 
and artifacts that could be uncovered during construction activities. These training sessions will be conducted before commencing construction within the APE or 
and will be repeated as needed as construction crews and supervisors change.  

FB EIR/EIS 

Construction Cultural 
Resources 

CUL -MM#3 Conduct Archaeological 
Monitoring in Areas of 
Sensitivity, Halt Work in the 
Event of a Discovery 

Prior to ground-disturbing construction the Authority will include a cultural resources discovery plan in the contract conditions of the Contractor, identifying the 
following steps to be taken in the event of the inadvertent discovery of cultural resources.  

• An archaeological monitor will be present to observe construction at geographic locations that are sensitive for unidentified cultural resources. Such 
locations may consist of construction areas near identified cultural resources (within a 200-foot radius around the known boundaries of identified 
resources) and where ground-disturbing construction will occur within 1,500 feet of major water features, or in other areas of identified sensitivity based 
on inventory work to be completed when permission to enter is granted.  

• In the event of an archaeological resource discovery, work will cease in the immediate vicinity of the find, based on the direction of the archaeological 
monitor or the apparent location of cultural resources if no monitor is present.  

A qualified archaeologist will assess the significance of the find and make recommendations for further evaluation and treatment as necessary. These steps shall 
include evaluation for the CRHR and NRHP and necessary treatment to resolve significant effects if the resource is an historical resource or historic property. If the 
resource is eligible for the CRHR an archaeological resource methods of preservation in place shall be considered in the order of priority provided in CEQA 
Guidelines § 15126.4(b)(3). If data recovery is the only feasible mitigation The Authority shall adopt a data recovery plan as required under CEQA Guidelines § 
15126.4(b)(3)(C). The California State Lands Commission (CSLC) will be notified if the find is a cultural resource on or in the submerged lands of California and 
consequently under the jurisdiction of the CSLC. The Authority will comply with all applicable rules and regulations promulgated by CSLC with respect to cultural 
resources in submerged lands. The project proponent will also comply with the PA. Performance tracking of this mitigation measure is based upon successful 
implementation and approval of the documentation by the SHPO and appropriate consulting parties. 

FB EIR/EIS 
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Pre-construction/ 

Construction/ 

Post-construction 

Cultural 
Resources 

CUL -MM#4 Comply with State and 
Federal Law for Human 
Remains 

Discoveries of human remains on private and state agency lands in California are governed by California Health and Safety Code Section 7050.5 and Public 
Resources Code Section 5097.98. Native American remains discovered on federal lands are governed by NAGPRA (25 US Code Section 3001. If human remains 
are discovered on state-owned or private lands the contractor shall contact the relevant County Coroner to allow the Coroner to determine if an investigation 
regarding the cause of death is required. If no investigation is required and the remains are of Native American origin the Authority shall contact the Native 
American Heritage Commission to identify an MLD. The MLD shall be empowered to reinter the remains with appropriate dignity. If the MLD fails to make a 
recommendation the remains shall be reinterred in a location not subject to further disturbance and the location shall be recorded with the Native American 
Heritage Commission and relevant information center of the California Historical Resources Information System. If human remains are part of an archaeological 
site the Authority and contractor shall, in consultation with the MLD and other stakeholders, consider preservation in place as the first option, in the order of priority 
called for in CEQA Guidelines Section 15126.4(b)(3). In consultation with the relevant Native American stakeholders the Authority may conduct scientific analysis 
on the human remains if called for under a data recovery plan and amenable to all stakeholders. California and the Authority will work with the most likely 
descendant, to satisfy the requirements of California Public Resources Code Section 5097.98. Performance tracking of this mitigation measure will be based on 
successful implementation and approval of the documentation by the SHPO and appropriate consulting parties.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Cultural 
Resources 

CUL -MM#5 Conduct Additional Testing 
and Data Recovery 

When access is obtained, conduct surveys, testing, and evaluation pursuant to the ATP. Follow treatments and data recovery, as required.  FB EIR/EIS 

Pre-construction/ 

Construction 

Cultural 
Resources 

CUL -MM#6 Complete Inventories for 
Historic Architectural 
Resources 

Because design of the project is currently only at 15%, it may be necessary to conduct additional inventories for historic architectural resources as the design is 
finalized. The Authority, under delegated responsibility under the PA and MOA, shall complete inventory and evaluate historic architectural properties for the 
NRHP. The Authority will also evaluate historic architectural resources to determine if they are historical resources (CRHR-eligible). For identified NRHP historic 
properties the Authority will assess the potential for adverse effects by applying the effects criteria in 36 C.F.R. Part 800.5(a)(1). For CRHR historic resources the 
Authority shall assess the potential for significant impacts by applying the criteria in CEQA Guidelines 15064.5(b).  

FB EIR/EIS 

Pre-construction/ 

Construction 

Cultural 
Resources 

CUL -MM#7 Avoid and/or Monitor 
Adverse Construction 
Vibration Effects 

The BETP will describe the methodology for the avoidance of adverse vibration effects and how such avoidance will be monitored and implemented during 
construction of the project. Implementation of avoidance measures will be monitored to ensure that damaging vibration levels are avoided during construction 
adjacent to the historic properties identified as requiring this treatment.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Cultural 
Resources 

CUL -MM#8 Implement Protection 
and/or Stabilization 
Measures 

 

The BETP will identify historic properties/historical resources that may require treatment, protection and/or stabilization before the start of construction of the 
project. Treatment will be developed in consultation with the landowner or land-owning agencies as well as the SHPO and the MOA signatories, as required by the 
PA. Such measures will include, but will not be limited to, vibration monitoring of construction in the vicinity of historic properties; cordoning off of resources from 
construction activities (e.g., traffic, equipment storage, personnel); shielding of resources from dust or debris; and stabilization of buildings adjacent to construction. 
For buildings that would be moved, treatment will include stabilization before, during, and after relocation; protection during temporary storage; and relocation at a 
new site and during subsequent rehabilitation.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Cultural 
Resources 

CUL -MM#10 Minimize Adverse Effect 
through Relocation of 
Historic Structures 

A BETP will identify historic properties/historic resources that could be relocated to help avoid their destruction and minimize the direct adverse effect of their 
physical damage or alteration. The development of the plan for relocation and the implementation of relocation will take place before construction. The relocation of 
the historic properties/historical resources will take into account the historic site and layout (i.e., the orientation of the buildings to the cardinal directions) and their 
potential re-use. The properties subject to relocation will be documented in detailed recordation that includes photography. This documentation may consist of 
preparation of updated recordation forms (DPR 523), or may be consistent with the HABS, the Historic American Engineering Record (HAER), or the Historic 
American Landscape Survey (HALS) programs; or other recordation methods stipulated in the MOA and described in the BETP. The relocation plan will provide for 
stabilization of the structures before, during, and after the move, as well as inadvertent damage.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Cultural 
Resources 

CUL -MM#11 Minimize Adverse 
Operational Noise Effects 

A BETP will identify the historic properties/historical resources that will be subject to treatment to minimize the indirect adverse effects caused by the operational 
noise of the HST project. Properties subject to this mitigation will be treated in consultation with the landowner or land-owning agencies and the CEQA lead agency 
(i.e., the Authority). Preliminary project design options, such as noise walls, have been developed to help reduce noise impacts and follow FRA methodologies for 
noise abatement.  

FB EIR/EIS 

Pre-construction/ 

Construction 

 

Cultural 
Resources 

CUL -MM#12 Prepare and Submit 
Additional Recordation and 
Documentation 

A BETP will identify specific historical resources that would be physically altered, damaged, relocated, or destroyed by the project that will be documented in 
detailed recordation that includes photography. This documentation may consist of preparation of updated recordation forms (DPR 523), or may be consistent with 
the HABS, the Historic American Engineering Record (HAER), or the Historic American Landscape Survey (HALS) programs; a Historic Structure Report; or other 
recordation methods stipulated in the MOA and described in the BETP. The recordation undertaken by this treatment would focus on the aspect of integrity that 
would be affected by the project for each historic property subject to this treatment. For example, historic properties in an urban setting that would experience an 
adverse visual effect would be photographed to capture exterior and contextual views; interior spaces would not be subject to recordation if they would not be 
affected. Consultation with the SHPO and the consulting parties will be conducted for the historic architectural resources to be documented. Recordation 
documents will follow the appropriate guidance for the recordation format and program selected. Copies of the documentation will be provided to the consulting 
parties and offered to the appropriate local governments, historical societies and agencies, or other public repositories, such as libraries. The documentation will 

FB EIR/EIS 
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also be offered in printed and electronic form to any repository or organization to which the SHPO, the Authority, and the local agency with jurisdiction over the 
property, through consultation, may agree. The electronic copy of the documentation may also be placed on an agency or organization’s website.  

Post-construction Cultural 
Resources 

CUL -MM#13 Prepare Interpretive or 
Educational Materials 

Based on the finalization of design and the completed inventory, the BETP will identify historic properties and historical resources that will be subject to historic 
interpretation or preparation of educational materials. Interpretive and educational materials will provide information regarding specific historic properties or 
historical resources and will address the aspect of the significance of the properties that would be affected by the project. Interpretive or educational materials could 
include, but are not limited to: brochures, videos, websites, study guides, teaching guides, articles or reports for general publication, commemorative plaques, or 
exhibits. Historic properties and historical resources subject to demolition by the project will be the subject of informative permanent metal plaques that will be 
installed at the site of the demolished historic property or at nearby public locations. Each plaque will provide a brief history of the subject property, its 
engineering/architectural features and characteristics, and the reasons for and the date of its demolition. The interpretive or educational materials will utilize 
images, narrative history, drawings, or other material produced for the mitigation described above, including the additional recordation prepared, or other archival 
sources. The interpretive or educational materials should be advertised, and made available to, and/or disseminated to the public. The interpretive materials may 
be made available in physical or digital formats, at local libraries, historical societies, or public buildings.  

FB EIR/EIS 

Pre-construction/ 

Construction/ 

Post-construction 

Cultural 
Resources 

CUL -MM#14 Plan Repair of Inadvertent 
Damage 

Based on the completed inventory, the BETP will provide a plan for the repair of inadvertent damage to historic properties or historical resources be developed 
before project construction. The plan will consist of a general protocol for inadvertent damage to historic architectural resources and a listing of specific properties 
that should be the subject of an individual plan because of their immediate proximity to the project. Inadvertent damage from the project to any of the historic 
properties or historical resources near construction activities will be repaired in accordance with the SOI’s Standards for Rehabilitation. Inadvertent damage will 
consist of any damage that results in a significant impact to a historical within the meaning of CEQA Guidelines Section 15064.5(b)(2) or adverse effects to historic 
properties within the meaning of 36 C.F.R. Part 800.5(a)(1). The plan may utilize photographic documentation prepared for the other mitigation measures (such as 
the additional recordation) as the baseline condition for assessing damage. The plan will include the protocols for notification, coordination, and reporting to the 
SHPO and the landowner or land-owning agencies. Before it can be implemented, the repair plan will be submitted for review and comment to the SHPO to verify 
conformance with the SOI’s Standards for Rehabilitation. This mitigation measure is consistent with best practices within the professional historic preservation 
community and is commensurate with treatment of historic properties in similar-scale transportation projects. This type of mitigation measure has proven to be 
effective in achieving the stewardship goals of Section 106 and CEQA review. Performance tracking of this treatment is described in the BETP.  

FB EIR/EIS 

Construction/ 

Post-construction 

Cultural 
Resources 

CUL -MM#15 Visual Screening Based on the finalization of design and the completed inventory, the BETP will identify historic properties and historical resources that will be subject to visual 
screening planting. Visual screening will consist of plant material that will minimize the view of the project from the property subject to mitigation. This treatment will 
minimize adverse effects on historic properties/historical resources to the extent possible. Plant species will be selected on the basis of their mature size and 
shape, growth rate, and drought tolerance. No species that is listed on the Invasive Species Council of California’s list of invasive species will be planted. The 
landscaping will be continuously maintained and appropriate irrigation systems will be installed if needed. Visual screen planting may be undertaken in the form of 
boundary planting on the affected property, planting at affected viewpoints, and/or planting on project property as appropriate. This treatment will be developed in 
consultation with the landowner or land-owning agencies, as well as the SHPO and the MOA signatories, as required by the PA. The visual screen planting 
treatment will include preparation of a planting plan that utilizes evergreen tree or shrub species and will take into account both the growth rate and ultimate height 
and density for the selected species to ensure that the visual screen can be accomplished effectively.  

FB EIR/EIS 

Pre-construction/ 

Construction 

Cultural 
Resources 

CUL -MM#16 Engage a Paleontological 
Resources Specialist to 
Direct Monitoring during 
Construction 

A paleontological resources specialist (PRS) will be designated for the project who will be responsible for determining where and when paleontological resources 
monitoring should be conducted. Paleontological resources monitors (PRMs) will be selected by the PRS based on their qualifications, and the scope and nature of 
their monitoring will be determined and directed based on the Paleontological Resource Monitoring and Mitigation Plan (PRMMP). The PRS will be responsible for 
developing Worker Environmental Awareness Program training. All management and supervisory personnel and construction workers involved with ground-
disturbing activities will be required to take this training before beginning work on the project and will be provided with the necessary resources for responding in 
case paleontological resources are found during construction. The PRS will document any discoveries, as needed, evaluate the potential resource, and assess the 
significance of the find under the criteria set forth in CEQA Guidelines Section 15064.5.  

FB EIR/EIS 

Construction Cultural 
Resources 

CUL -MM#17 Prepare and Implement a 
Paleontological Resource 
Monitoring and Mitigation 
Plan 

Paleontological monitoring and mitigation measures are restricted to those construction-related activities that will result in the disturbance of paleontologically 
sensitive sediments. The PRMMP will include a description of when and where construction monitoring will be required; emergency discovery procedures; 
sampling and data recovery procedures; procedures for the preparation, identification, analysis, and curation of fossil specimens and data recovered; and 
procedures for reporting the results of the monitoring and mitigation program. The monitoring program will be designed to accommodate site-specific construction 
of the selected option. The PRMMP will be consistent with Society of Vertebrate Paleontology (SVP 1995) guidelines for the mitigation of construction impacts on 
paleontological resources. The PRMMP will also be consistent with the SVP (1996) conditions for receivership of paleontological collections and any specific 
requirements of the designated repository for any fossils collected.  

FB EIR/EIS 

Construction Cultural 
Resources 

CUL -MM#18 Halt Construction When 
Paleontological Resources 
Are Found 

If fossil or fossil-bearing deposits are discovered during construction, regardless of the individual making a paleontological discovery, construction activity in the 
immediate vicinity of the discovery will cease. This requirement will be spelled out in both the PRMMP and the WEAP. Construction activity may continue 

FB EIR/EIS 
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Title Mitigation Text 
Source – FB EIR/EIS, or 
Specific to LGA EIR/EIS? 

elsewhere provided that it continues to be monitored as appropriate. If the discovery is made by someone other than a PRM or the PRS, a PRM or the PRS will 
immediately be notified. 

Pre-construction/ 

Construction 

Cumulative 
Impacts 

CUM -N&V-
MM#1 

Consult with agencies 
regarding construction 
activities. 

To minimize the potential overlapping noise-generating construction activities within the same area, the Authority would consult with local city and county planning 
departments and other agencies as determined necessary. Consultation would entail notifying the departments/agencies regarding the anticipated HST 
construction schedule and would allow for adjustment of construction schedules for adjacent projects or projects in close proximity to the HST alignment, to the 
extent feasible. 

FB EIR/EIS 

Pre-construction/ 

Construction 

Cumulative 
Impacts 

CUM -SO-MM#1 Consult with agencies 
regarding construction 
activities. 

To minimize the potential cumulative effects of overlapping construction activities within the same area, the Authority would consult with the local city and county 
planning departments and other agencies as determined necessary, to notify the departments/agencies regarding the anticipated HST construction schedule and 
allow for adjustment of construction schedules for adjacent projects or projects in close proximity to the HST alignment, to the extent feasible, in order to limit the 
overlap of community disruption. 

FB EIR/EIS 

Pre-construction/ 

Construction 

Cumulative 
Impacts 

CUM -SO-MM#2 Public Outreach. For areas with potentially overlapping construction schedules for the HST and other projects, the Authority would continue to undertake environmental justice 
outreach prior to construction, as described in Mitigation Measure SO-6: Continue outreach to disproportionately and negatively impacted environmental justice 
communities of concern. The Authority would obtain feedback from the affected neighborhoods regarding these project construction schedules to address 
community concerns. 

FB EIR/EIS 

Pre-construction/ 

Construction 

Cumulative 
Impacts 

CUM -VQ-MM#1 Consult with agencies on 
HST project design. 

 

Prior to construction, the Authority would consult with local city and county planning departments to provide information about the HST project design. This would 
allow for local plans and proposed development projects that could be adversely affected by the HST project to be modified and potential visual impacts to high-
sensitivity viewers to be reduced, as determined feasible by project applicants/planning departments. 

FB EIR/EIS 

Construction Hydrology and 
Water Resources  

HWR- 

MM#1 

 

Floodplain Protection: 
Construction 

 

The following measures shall be implemented during the construction period to mitigate potential impacts to floodplains, including the following: Implement 
standard floodplain measures, including best management practices (BMP), during construction. BMPs may include preservation of existing vegetation to the 
maximum extent practicable, limiting the number of equipment trips across floodplain crossing, selecting equipment that exerts the least amount of ground surface 
pressure, use of vegetated buffers on slopes, and application of hydraulic mulch on disturbed streambanks. 

Designated construction employees and local districts shall monitor weather for heavy storms and potential flood flows. If a heavy storm or flood event is identified, 
construction equipment shall be relocated outside of the floodplain. 

Supplemental EIS 
(Measures Specific to the 
LGA) 

Construction Hydrology and 
Water Resources 

HWR- 

MM#2 

Floodplain Protection: 
Operation 

 

The following measures shall be implemented as part of the project to reduce impacts to floodplains: 

A Conditional Letter of Map Revision to Federal Emergency Management Agency shall be required for all construction activities inside the Kern River. Potential 
impacts and mitigation measures for the Kern River shall require coordination with the Central Valley Flood Protection Board, the United States Army Corps of 
Engineers, the City of Bakersfield, and County of Kern. 

Supplemental EIS 
(Measures Specific to the 
LGA) 
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