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Table S-1 Summary of Potential Environmental Impacts from Alternatives
Potential Impact Build Alternative Reduced-Segment Alternative No-Build Alternative

Human Environment
Land Use Permanent: 0.70 acres of land acquisition Permanent: 0.66 acres of land acquisition No impact to land use would occur. 

Temporary: 5.33 acres of land acquisition Temporary: 2.09 acres of land acquisition
Farmlands Permanent: 0.66 acres of farmland. Same impacts as Build Alternative. No impact to farmland would occur. Farmland 

would stay as grazing land.Temporary: 2.46 acres of farmland.
Public and Emergency 
Services 

Potential minor temporary impacts to 
emergency access. Delays from gate-down 
times could be up to 53 seconds. 

Potential minor temporary impacts to 
emergency access. Delays from gate-down 
time could be up to 29 seconds

No impact anticipated. Train operations would 
continue as they do now; no additional public or 
emergency services would be required. Increased 
gate-down times would occur as rail demand 
increases.

Traffic and 
Transportation

Longer trains would result in increased gate-
down times. However, these impacts are 
relatively minor. Reduction in traffic may also 
occur on other roads due to increased freight 
capacity in the Tehachapi Trade Corridor. As a 
result of increased rail capacity, up to 1,125 
trucks could be removed from State Route 58.

Same impacts as compared to Build 
Alternative, but 330 fewer trucks have the 
potential to be removed from State Route
58.

Rail traffic on the Tehachapi line would be 
considered “at-capacity” on an average freight 
movement day, and “above capacity” on peak 
freight movement days. All freight that would need 
to be transported in excess of the actual rail 
capacity would have to be transported by truck 
and would exacerbate projected traffic volumes 
along State Route 58.

Visual and Aesthetics Minor impacts to oak woodlands scenic 
resources would occur along the Walong to 
Marcel Segment. Most locations are remote 
from viewers. Removed oak trees would be
replaced consistent with applicable regulations.

Same impacts as Build Alternative. No impact anticipated. Train operations would 
continue as they do now; no new visual or 
aesthetic impacts would occur.

Cultural Resources There are no anticipated impacts to sites due 
to avoidance measures.

Same impacts as Build Alternative. No new area would be disturbed; therefore, no 
impacts to areas containing potential cultural 
resources would occur.

Physical Environment
Hydrology and 
Floodplain

There would be a negligible change in pre- and
post-construction storm flows. Seven culverts 
would be modified to accommodate the 
increased right-of-way.

Similar impacts as Build Alternative. Four 
culverts would be modified to accommodate 
the increased right-of-way. 

No impacts to hydrology or floodplain. Conditions 
would remain the same.

Water Quality Dust created during construction could pose 
potential impacts to water bodies; however, 
such impacts would be minimal with 
implementation of best management practices.

Same impacts as Build Alternative. No impact anticipated. No new area would be 
disturbed; existing conditions would remain 
unchanged. No impacts to water quality would 
occur.



Potential Impact Build Alternative Reduced-Segment Alternative No-Build Alternative
Geology/Soils/
Seismic/Topography

Minimal impacts with implementation of 
minimization measures.

Same impacts as Build Alternative. No impacts to geology, soil, or topography are 
anticipated. All seismic issues would remain 
unchanged.

Paleontology There are no known resources impacts. 
Monitoring measures would be included to 
protect unknown resources. 

Same impacts as Build Alternative. No impact anticipated. The train would continue to 
run in an existing, already-disturbed rail corridor. 
No additional adverse impacts are anticipated.

Hazardous Waste or 
Materials

Compliance with OSHA requirements and 
elements of the blasting plan would minimize 
impacts during construction.

Same impacts as Build Alternative. No impact anticipated. Current train operations 
would continue; no exposure to new hazardous 
waste or materials sources would occur.

Air Quality The Build Alternative would result in a
beneficial impact to air quality from expanded 
use of less polluting trains as compared to 
trucks, reduction of delays on the existing 
track, reduction of traffic congestion on 
roadways by foregoing cargo transport by 
trucks, and a reduction in roadway 
maintenance activities.

The Reduced-Segment Alternative would 
result in less of a beneficial impact than the 
Build Alternative to air quality due to the 
lower number of trains enabled by this 
alternative.

The No-Build Alternative would result in the most 
emissions of the analyzed alternatives when the 
existing Tehachapi Trade Corridor tracks reach 
capacity. Higher air pollutant emissions from this 
alternative are associated with cargo movement 
by increased volume of trucks and a greater need 
for roadway maintenance/construction.

Noise and Vibration Receptors would see a 0.1- to a 1.0-dBA 
increase in ambient level noise.

Noise impacts would be less compared to 
Build Alternative.

Noise conditions would remain the same.

Biological Resources Environment
Natural Communities The project would result in a small and limited 

impact to natural communities as a result of 
construction and operation of the new track. 
Temporary impact: 6.3 acres. Permanent 
impact: 10.01 acres. A Native Vegetation 
Restoration and Monitoring Plan shall be 
implemented. Impacts would occur to oak 
trees; replanting would occur at a 3-acre-to-1-
acre ratio.

Similar impacts as Build Alternative. No impact anticipated. Train operations would 
remain as they are now, and no impacts to natural 
communities would occur.

Wetlands The project would not temporarily or 
permanently affect jurisdictional or non-
jurisdictional wetlands.

Same impacts as Build Alternative. No impact anticipated. Train operations would 
remain as they are now, and no impacts to 
wetland areas would occur.

Plant Species The project would result in a small and limited 
impact to local tree, shrub, plant, and other 
native tree species in the biological study area. 
No special-status, threatened, or endangered 
species would be affected.

Impacts are similar to the Build Alternative. 
No special-status, threatened, or 
endangered species would be affected.

No impact anticipated. Train operations would 
remain as they are now, and no impacts to plant 
species would occur.



Coordination with Public and Other Agencies

Table S-2 Permits and Approvals Needed
Agency Permit/Approval Status 

San Joaquin Valley Air Pollution 
Control District 

Asbestos and Disposal Permit To be obtained before project grading

Caltrans and County of Kern 
Public Works Department

Stormwater Pollution Prevention Plan To be obtained before project grading

County of Kern Roads 
Department

Construction-related Road Closure Permit To be obtained during project 
construction, 5 working days before 
need for road closure/detour

California Public Utilities 
Commission

Grade-crossing Permit (GO-88B) To be obtained before start of 
construction for each project segment 

Caltrans  Extra-legal Permit To be obtained before start of 
construction
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Chapter 1
1.1 Introduction

1.1.1 Purpose



1.1.2 Need
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Freight Movement Trends
Overview of America’s Freight 

Railroads

Goods Movement Action 
Plan

SF Bay Area Containerized Cargo Outlook

Intermodal Shipping, 
A Glance at Clean Freight Strategies



The Economic 
Impact of America’s Freight Railroads

Table 1.1-1 Volume-to-Capacity Ratios and Level of Service Grades
LOS

Grade Description Volume/Capacity
Ratio 

Insufficient Operational Capacity



Table 1.1-2 Track Capacity by Segment

Segment

Capacity 
Improvement 
By Segment 

(Trains)

Pre-
Construction 

Maximum 
Capacity 
(Trains)

Post-
Construction 

Maximum 
Capacity 

Projected Train 
Lengths at Track 

Capacity
(Post Construction) 

Maximum 
Container 
Equivalent 

Units*8,000-ft. 
Trains

6,000-ft. 
Trains

Walong to 
Marcel only
Cliff Siding only 
Both Segments 
Built



Anticipated Freight Demand Increase

Table 1.1-3 Existing Average Daily Freight Volumes, Tehachapi Pass
Existing Conditions

Existing 
Average 

(Demand)

Existing Peak
(Demand)

Trains 

Container Equivalent Units

Total Containers Equivalent Units

Total Containers and Trucks 





Table 1.1-4 Train Volume Projections (Demand)

2012
(Existing) 2013 2014 2015

(Build-out)

2015 Freight
Demand

(Containers)
Minimum
Average
Peak 

1.2 Alternatives

1.2.1 Build Alternative 



Table 1.2-1 Segment Construction Order of Priority and Schedule

Segment Priority of 
Construction

Start Date 
(year)

Completion Date
(year)

Walong to Marcel 1 2013 2014
Cliff Siding 2 2015 2015



1.2.2 Reduced-Segment Alternative

1.2.3 No-Build Alternative



1.2.4 Comparison of Alternatives



Table 1.2-2 Comparison of Build Alternatives
1-Segment Project 1. 2-Segment Project

1. 



Table 1.2-3 Projected Freight Demand
No-Build Alternative Reduced-Segment Alternative Build Alternative 

  
Average 
Demand

Peak 
Demand1. 

Average 
Demand

Peak 
Demand

Track 
Capacity 

Average 
Demand

Peak 
Demand

Track 
Capacity 

Trains (No-
Build)

(No-
Build)       (Build) (Build) (Build)

6,000-foot trains 2

8,000-foot trains 3.

Total Number of Trains 4

Trucks needed for excess freight1. 5

  Container Equivalent Units

Containers from 6,000-foot trains
Containers from 8,000-foot trains
Total Containers Equivalent Units
SR-58 Average Truck Volume
Total Demand for Freight

1. 



Table 1.2-4 Summary of Potential Environmental Impacts from Alternatives
Potential Impact Build Alternative Reduced-Segment Alternative No-Build Alternative

Human Environment
Land Use Permanent: 0.70 acre of land acquisition Permanent: 0.66 acre of land acquisition No impact to land use would occur. 

Temporary: 5.33 acres of land acquisition Temporary: 2.09 acres of land acquisition
Farmlands Permanent: 0.66 acre of farmland. Same impacts as Build Alternative. No impact to farmland would occur. Farmland 

would stay as grazing land.Temporary: 2.46 acres of farmland.

Public and Emergency 
Services 

Potential minor temporary impacts to emergency 
access. Delays from gate-down times could be 
up to 53 seconds.

Potential minor temporary impacts to 
emergency access. Delays from gate-down 
time could be up to 29 seconds

No impact anticipated. Train operations would 
continue as they do now; no additional public or 
emergency services would be required. 
Increased gate-down times will occur as rail 
demand increases.

Traffic and 
Transportation

Longer trains will result in increased gate-down 
times. However, these impacts are relatively 
minor. Reduction in traffic may also occur on 
other roads due to increased freight capacity in 
the Tehachapi Trade Corridor. As a result of 
increased rail capacity, up to 1,125 trucks could 
be removed from State Route 58.

Same impacts as compared to Build 
Alternative; 330 fewer trucks have the 
potential to be removed from State Route 58. 

Rail traffic on the Tehachapi line would be 
considered “at capacity” on an average freight 
movement day, and “above capacity” on peak 
freight movement days. All freight that would 
need to be transported in excess of the actual 
rail capacity would have to be transported by 
truck along and exacerbate projected traffic 
volumes along State Route 58.

Visual and Aesthetics Minor impacts to oak woodlands scenic 
resources would occur along the Walong to 
Marcel segment. Most locations are remote from 
viewers. Removed oak trees will be replaced 
consistent with applicable regulations.

Same impacts as Build Alternative. No impact anticipated. Train operations would 
continue as they do now; no new visual or 
aesthetic impacts would occur.

Cultural Resources There are no anticipated impacts to sites due to 
avoidance measures.

Same impacts as Build Alternative. No new area would be disturbed; therefore, no 
impacts to areas containing potential cultural 
resources would occur.

Physical Environment
Hydrology and 
Floodplain

There would be a negligible change in pre- and
post-construction storm flows. Seven culverts 
would be changed to accommodate the 
increased right-of-way.

Similar impacts as Build Alternative. Four 
culverts would be modified to accommodate 
the increased right-of-way. 

No impacts to hydrology or floodplain. 
Conditions would remain the same.



Potential Impact Build Alternative Reduced-Segment Alternative No-Build Alternative
Water Quality Dust created during construction could pose 

potential impacts to water bodies; however, such 
impacts would be minimal with implementation 
of best management practices.

Same impacts as Build Alternative. No impact anticipated. No new area would be 
disturbed; existing conditions would remain 
unchanged. No impacts to water quality would 
occur. 

Geology/Soils/
Seismic/Topography

Minimal impacts with implementation of 
minimization measures.

Same impacts as Build Alternative. No impacts to geology, soil, or topography are 
anticipated. All seismic issues would remain 
unchanged.

Paleontology There are no known resources impacts. 
Monitoring measures would be included to 
protect unknown resources. 

Same impacts as Build Alternative. No impact anticipated. The train would continue 
to run in an existing, already-disturbed rail 
corridor. No additional adverse impacts are 
anticipated.

Hazardous Waste or 
Materials

Compliance with OSHA requirements and 
elements of the blasting plan would minimize 
impacts during construction.

Same impacts as Build Alternative. No impact anticipated. Current train operations 
would continue; no exposure to new hazardous 
waste or materials sources would occur.

Air Quality The Build alternative would result in a beneficial 
impact to air quality from expanded use of less 
polluting trains compared to trucks, reduction of 
delays on the existing track, reduction of traffic 
congestion on roadways by foregoing cargo 
transport by trucks, and a reduction in roadway 
maintenance activities.

The Reduced-Segment Alternative would 
result in less of a beneficial impact than the 
Build Alternative to air quality due to fewer
trains enabled by this alternative.

The No-Build Alternative would result in the 
most emissions of the analyzed alternatives 
when the existing Tehachapi Trade Corridor
tracks reach capacity. Higher air pollutant 
emissions from this alternative are associated 
with cargo movement by more polluting trucks, 
increased volume of trucks and a greater need 
for roadway maintenance/construction.

Noise and Vibration Receptors would see a 0.1- to 1.0-dBA increase 
in ambient level noise.

Noise impacts would be less compared to 
Build Alternative.

Noise conditions would remain the same.

Biological Resources Environment
Natural Communities The project would result in a small and limited 

impact to natural communities as a result of 
construction and operation of the new track. 
Temporary impact: 6.3 acres. Permanent 
Impact: 10.01 acres. A Native Vegetation 
Restoration and Monitoring Plan would be
implemented. Impacts would occur to oak trees;

Similar impacts as Build Alternative. No impact anticipated. Train operations would 
remain as they are now, and no impacts to 
natural communities would occur.



Potential Impact Build Alternative Reduced-Segment Alternative No-Build Alternative
replanting at a 3-acre to 1-acre ratio.

Wetlands The project would not temporarily or 
permanently affect jurisdictional or non-
jurisdictional wetlands.

Same impacts as Build Alternative. No impact anticipated. Train operations would 
remain as they are now, and no impacts to 
wetland areas would occur. 

Plant Species The project would result in a small and limited 
impact to local tree, shrub, plant, and other 
native tree species in the biological study area. 
No special-status, threatened, or endangered 
species would be affected.

Impacts are similar to the Build Alternative. No 
special-status, threatened, or endangered 
species would be affected. 

No impact anticipated. Train operations would 
remain as they are now, and no impacts to plant 
species would occur.



Alternatives Considered but Eliminated from Further Discussion



1.3 Permits and Approvals Needed

Table 1.3-1 Permits and Approvals Needed
Agency Permit/Approval Status 

San Joaquin Valley Air 
Pollution Control District 

Asbestos and Disposal Permit To be obtained before project grading

Caltrans and County of Kern 
Public Works Department

Stormwater Pollution Prevention Plan To be obtained before project grading

County of Kern Roads 
Department

Construction-related Road Closure 
Permit

To be obtained during project construction, 
5 working days before need for road 
closure/detour

California Public Utilities 
Commission

Grade-crossing Permit (GO-88B) To be obtained before start of construction 
for each project segment 

Caltrans Extra-legal Permit To be obtained before start of construction



Chapter 2



2.1 Human Environment

2.1.1 Land Use and Planning 

Existing and Future Land Use 
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Environmental Consequences

Build Alternative

Farmlands/Timberlands



Biological Resources

Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures

2.1.2 Growth

Regulatory Setting

Affected Environment



Environmental Consequences

Avoidance, Minimization, and/or Mitigation Measures

Utilities/Emergency Services Traffic and Transportation/Pedestrian and Bicycle 
Facilities

2.1.3 Farmlands/Timberlands

Regulatory Setting

Affected Environment
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Environmental Consequences
Build Alternative



Table 2.1-1 Project Takes and Williamson Act Land 

Type of Take
Total Land 

Proposed to be 
Taken (Acres)

Williamson Act Lands Impacted

Acres
% of Total Land 
Proposed to be 

Taken
Permanent acquisitions—Cliff Siding Extension
Permanent acquisitions—Walong to Marcel
Permanent Acquisitions Total 4.26 1.93 45%

Table 2.1-2 Williamson Act Lands Potentially Affected by the Project

Assessor’s Parcel 
Number

Project 
Segment

Total Parcel 
Acreage 

Permanent Acquisitions

Acres % of Entire Parcel 

Walong to Marcel
Walong to Marcel

Totals 93.27 1.93 2.07%



Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures



2.1.4 Community Impacts

Relocations and Real Property Acquisition
Regulatory Setting

Affected Environment

Environmental Consequences
Build Alternative



Table 2.1-3 Permanent Acquisitions 

Segment APN Owner Acreage

Cliff Siding Extension 504-010-19 Cummings, Steven Kimberly 2.09
Cliff Siding Extension 504-010-21 Loop Ranch LLC 0.13

Walong to Marcel 505-050-04 Loop Ranch, LLC 0.86
Walong to Marcel 505-050-18 Loop Ranch, LLC 1.07
Walong to Marcel 505-160-01 Combs Leslie E and Sharon L 0.11

Total 4.26

Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures



2.1.5 Utilities/Emergency Services 

Affected Environment
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Environmental Consequences
Build Alternative



Hydrology and Floodplains,
Water Quality and Stormwater Runoff.



Hazardous Waste and Materials

Impact of Blocked Highway/Rail Grade Crossing on 
Emergency Response Services





Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures

Traffic and Transportation
Hazardous Waste and Materials

2.1.6 Traffic and Transportation/Pedestrian and Bicycle Facilities

Regulatory Setting



Affected Environment



Table 2.1-4 Level of Service Definitions 

Level of Service
Intersection with Signals

Control Delay 
(in seconds per vehicle) 

Intersection without Signals
Control Delay 

(in seconds per vehicle) 
A
B
C
D
E
F



Table 2.1-5 Existing Traffic Volumes at Intersections

Intersection 

Morning Peak Hour Afternoon Peak Hour 

Average 
Poorest 

Movement Average 
Poorest 

Movement

Delay LOS Delay LOS Delay LOS Delay LOS

Morning Drive at Mills Street 
Morning Drive at Edison Highway
Morning Drive at Brundage Lane 
Comanche Drive at Edison Highway 
Comanche Drive at State Route 58 WB Ramp 
Green Street at H Street 
Green Street at Tehachapi Boulevard
Hayes Street at Tehachapi Boulevard
Dennison Street at Tehachapi Boulevard



Table 2.1-6 Level of Service (LOS) and Volume to Capacity (V/C) Ratio 
Definition

LOS
Volume to 
Capacity 

Ratio
Category Definition

A No vehicle waits longer than one red light, and no approach phase is 
fully used.

B An occasional approach phase is fully used; many drivers begin to feel 
somewhat restricted within groups of vehicles.

C Occasionally drivers may have to wait through more than one red light; 
backups may develop behind turning vehicles.

D 
Delays may be substantial during portions of rush hours, but enough 
lower volume periods occur to permit clearing of developing lines, 
preventing excessive backups.

E 
Represents the maximum vehicles that intersection approaches can 
accommodate; may be long lines of waiting vehicles through several 
signal cycles.

F 
Backups from nearby locations or on cross streets may restrict or 
prevent movement of vehicles out of the intersection approaches. 
Tremendous delays with continuously increasing queue lengths.

Table 2.1-7 Existing Volume to Capacity (V/C) Analysis – Greater Tehachapi 
Area Specific Plan  

Segment Roadway 
Category

Total 
ADT1

Roadway 
Capacity   V/C Level of 

Service Category 

Existing Average Daily Traffic Volumes
State Route 58 West of Morning 
Drive
State Route 58 East of Morning 
Drive
State Route 58 East of Vineland 
State Route 58 East of General 
Beale
State Route 58 East of SR 223
State Route 58 East of Woodford-
Tehachapi Road
State Route 58 East of SR 202/
West Tehachapi Boulevard
State Route 58 East of Mill Street 
Interchange
State Route 58 East of Tehachapi 
Willow Springs 
State Route 58 East of Tehachapi 
Blvd Intersection



Table 2.1-8 Existing Volume to Capacity (V/C) Analysis – City of Tehachapi 

Segment Roadway 
Category

Total 
ADT1

Roadway 
Capacity2 V/C Level of 

Service Category

Existing Average Daily Traffic Volumes 
Green Street North of Railroad Track
Hayes Street North of Railroad Track
Dennison Street North of Railroad 
Track 
Dennison Street South of Railroad 
Track
East Tehachapi Boulevard North of 
Railroad Track

Table 2.1-9 Existing Volume to Capacity (V/C) Ratio – Metropolitan 
Bakersfield General Plan 

Segment Roadway 
Category

Total 
ADT1

Roadway 
Capacity2 V/C Level of 

Service Category

Existing Average Daily Traffic Volumes 
Morning Drive (SR 184) North of 
Railroad Track
Comanche Drive North of 
Railroad Track





Table 2.1-10 Volume-to-Capacity Ratios and LOS Grades 
LOS 

Grade Description Volume/Capacity 
Ratio 



Environmental Consequences

Table 2.1-11 Future (2015) Traffic Volumes

Intersection

Morning Peak Hour Afternoon Peak Hour

Average Poorest 
Movement Average Poorest 

Movement
Delay LOS Delay LOS Delay LOS Delay LOS

Morning Drive at Mills Street 
Morning Drive at Edison Highway
Morning Drive at Brundage Lane 
Comanche Drive at Edison 
Highway 
Comanche Drive at State Route 58 
Westbound Ramp 
Green Street at H Street 
Green Street at Tehachapi Blvd
Hayes Street at Tehachapi Blvd
Dennison Road at Tehachapi Blvd



Table 2.1-12 Future (2015) Volume to Capacity (V/C) Analysis – SR 58

Segment Roadway 
Category

Total 
ADT1

Roadway 
Capacity2  V/C Level of 

Service Category 

Existing Average Daily Traffic Volumes
State Route 58 West of 
Morning Drive
State Route 58 East of 
Morning Drive
State Route 58 East of 
Vineland 
State Route 58 East of 
General Beale
State Route 58 East of 
State Route 223
State Route 58 East of 
Woodford-Tehachapi Road
State Route 58 East of SR 
202/ West Tehachapi Blvd
State Route 58 East of Mill 
Street Interchange
State Route 58 East of 
Tehachapi Willow Springs 
State Route 58 East of 
Tehachapi Blvd 
Intersection

Table 2.1-13 Future (2015) Volume to Capacity (V/C) Analysis – City of 
Tehachapi 

Segment Roadway 
Category

Total 
ADT1

Roadway 
Capacity2 V/C Level of 

Service Category

Existing Average Daily Traffic Volumes 
Green Street North of 
Railroad Track
Hayes Street North of 
Railroad Track
Dennison Street North 
of Railroad Track 
Dennison Street South 
of Railroad Track
East Tehachapi Blvd
North of Railroad Track



Table 2.1-14 Future (2015) Volume to Capacity (V/C) Ratio – Kern County

Segment Roadway 
Category

Total 
ADT1

Roadway 
Capacity2 V/C Level of 

Service Category

Existing Average Daily Traffic Volumes 
Morning Drive (SR
184) north of Railroad 
Track 
Comanche Drive north 
of Railroad Track

Build Alternative



Table 2.1-15 Future (2015) Change in Volume to Capacity (V/C) Ratio 

Roadway 
Segment Capacity Existing 

Volume

Future 
Volume 
(Without 
Project)1

LOS 
Without 
Project 

Future 
Volume 
(With 

Project)

LOS 
With 

Project 

Change 
in V/C 
Ratio 

State Route 58 West 
of Morning Drive
State Route 58 East 
of Morning Drive
State Route 58 East 
of Vineland 
State Route 58 East 
of General Beale
State Route 58 East 
of State Route 223
State Route 58 East 
of Woodford-
Tehachapi Road
State Route 58 East 
of State Route 202/ 
West Tehachapi Blvd
State Route 58 East 
of Mill Street 
Interchange
State Route 58 East 
of Tehachapi Willow 
Springs 
State Route 58 East 
of Tehachapi Blvd 
Intersection



Table 2.1-16 Estimated Crews and Equipment Needs for Construction

Construction 
Activity Crews Crew 

Size
Number of 

Cars1 Equipment Needed

Clearing and 
Grubbing Site 
Grading

2-3 6-9 27 1 loader excavator, 6 articulated trucks, 1 dozer, 
2 water trucks

Embankment 
Construction 2-3 3-4 12 1 compactor, 1 grader, 1 water truck, 1 dozer

Infrastructure 2-3 13-19 57 4 backhoes, 2 cranes, 2 forklifts, 4 concrete 
trucks, 1 water truck

Track 2-3 10-12 36 1 speed swing, 1 ballast regulator, 2 tampers, 1 
liner, 1 rail heater, 1 anchor applicator

Site Cleanup 2-3 2-3 9 1 pick-up truck, 1 hyrail truck





Utilities/Emergency Services

Reduced-Segment Alternative



No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures
Minimization Measures  



2.1.7 Visual/Aesthetics

Regulatory Setting

aesthetic

Affected Environment
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Biological Environment



Existing

Proposed

Sources: URS Corporation - November 2009

Tunnel 10 Bypass and Simulations

BNSF/UPRR Mojave Subdivision 
Tehachapi Rail Improvement Project March 2013 Figure 2.1-





Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures

2.1.8 Cultural Resources

Regulatory Setting



Affected Environment







Environmental Consequences
Build Alternative



Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures

in situ



2.2 Physical Environment

2.2.1 Hydrology and Floodplain

Affected Environment



Environmental Consequences
Build Alternative

Scenario 1
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Scenario 2

Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures



2.2.2 Water Quality

Regulatory Setting





Municipal Separate Storm Sewer System Program (MS4) 



Construction General Permit



Section 401 Permitting  



Affected Environment



Environmental Consequences
Build Alternative

Reduced-Segment Alternative



No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures



2.2.3 Geology/Soils/Seismic/Topography

Regulatory Setting

Affected Environment



Table 2.2-1 Geologic Conditions – Summary of Field Observations
Segment Name Mile Post Numbers Observations
Cliff Siding 
Extension

343.3 to 343.64 Tonalite is the predominant lithology of this section (note, in 
some references tonalite is used synonymously to quartz 
diorite, although current International Union of the Geological 
Sciences classification defines tonalite as having greater 
than 20 percent quartz and quartz diorite with from 5 to 20 
percent quartz). 

At mile post 343.64 near Tunnel 7, this rock type was mildly 
altered, having some foliation and quartz-filled veins. The 
slopes exposing the tonalite appeared to be steep (70 to 90 
degree slopes), stable, and undergoing moderate soil 
development. Erosional scours were also seen on the slope 
just below the tracks.

Walong to Marcel 352.07 to 353.08 The rock type in this section is consistent with diorite and 
was visible in cuts having 70 to 90 degree slopes. Appearing 
as well-weathered granitic rock, it ranged from relatively 
massive to significantly fractured and contained significant 
muscovite on a ridge, near the tunnel occupying this site 
segment. 

One fracture contained quartz and was altered, showing 
evidence of shearing. The rock also showed considerable 
soil development, especially in one cut, and included grus 
toward the southern end of this segment.

Other materials in this segment included imported fill, 
railroad ballast, and other rock types. At mile post 352.08, 
the fill existed in a stockpile, which was not compacted. The 
ballast mainly occupied the track area, but spilled onto 
adjoining slopes at selected locations. The other rock type 
was schist near the tunnel in this segment.
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Table 2.2-2 Soil Conditions – Distribution of Soil Types
Site Segment Mile Post Numbers Soil Association/Complexes

Cliff Siding Extension 343.3-343.64 194. Walong sandy loam, 30 to 50 percent slopes
271ne. Walong-Tunis-Rock outcrop association, 30 to 60 percent 
slopes
277, 277ne. Feethill-Vista-Walong association, 15 to 60 percent slopes

Walong-to-Marcel 352.07-353.08 107. Arujo-Friant-Tunis, 15 to 50 percent slopes
141. Havala sandy loam, 2 to 5 percent slopes
193. Chanac-Pleito, 15 to 60 percent slopes
195. Walong-Arujo sandy loams, 15 to 30 percent slopes
199. Walong-Edmundston association, steep
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Environmental Consequences
Build Alternative

Fault Rupture/Ground Shaking  

Seismically Induced Settlements and Liquefaction 

Collapsible and Expansive Soils 



Landslides 



Reduced-Segment Alternative

Fault Rupture/Ground Shaking 



Seismically Induced Settlements and Liquefaction

Collapsible and Expansive Soils

Landslides and Slope Stability 

No-Build Alternative

Fault Rupture/Ground Shaking  



Seismically Induced Settlements and Liquefaction 

Collapsible and Expansive Soils 

Landslides 

Avoidance, Minimization, and/or Mitigation Measures



2.2.4 Paleontology

Regulatory Setting 

Affected Environment



Environmental Consequences
Build Alternative 
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Reduced-Segment Alternative

No-Build Alternative 

Avoidance, Minimization, and/or Mitigation Measures

2.2.5 Hazardous Waste or Materials

Regulatory Setting



Federal Compliance 
with Pollution Control Standards

Affected Environment





Table 2.2-3 Spills or Releases in the Mojave Subdivision
Environmental Releases between Mile Posts 327.85 and 353.08 – Proposed Mojave Subdivision

Date Station Mile Post Description Comments
11/17/2007 Cliff 343.4 24 cars containing 7 HAZMAT 

containers derailed at Tunnel 7. 
Agricultural sulfur, fire retardant, 
cyclohexanone, and petroleum 
products (lube oil, antifreeze, and 
grease) were spilled.

39.64 tons of Non-Resource 
Conservation and Recovery Act 
petroleum-affected soil was 
removed. Confirmation sampling 
confirmed cyclohexanone and 
ethylene glycol were excavated and 
removed from the Site under the 
oversight of Kern County 
Department of Environmental Health.





Environmental Consequences
Build Alternative

Hazardous Materials



Hazardous Materials

Other Hazards



Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures







2.2.6 Air Quality

Regulatory Setting 

Affected Environment









Table 2.2-4 State and Federal Ambient Air Standards and Attainment Status for San Joaquin and Mojave Desert Air Basins

Pollutant Averaging
Time

State 
Standard1

Federal
Standard1 Principal Health and Atmospheric Effects Typical Sources

Attainment Status
San Joaquin2                    Mojave Desert

Ozone (O3)2 1 hour 0.09 ppm High concentrations irritate lungs. Long-term exposure may cause 
lung tissue damage and cancer. Long-term exposure damages 
plant materials and reduces crop productivity. Precursor organic 
compounds include many known toxic air contaminants. Biogenic 
VOC may also contribute.

Low-altitude ozone is almost entirely formed from reactive organic 
gases/volatile organic compounds (ROG or VOC) and nitrogen 
oxides (NOx) in the presence of sunlight and heat. Major sources 
include motor vehicles and other mobile sources, solvent 
evaporation, and industrial and other combustion processes. 

no federal standard 
state: nonattainment-
severe

federal: attainment -
/maintenance  state: 
nonattainment-moderate  

Ozone (O3)2 8 hours 0.070 ppm 0.075 ppm6 federal: nonattainment-
extreme,  state: not yet 
classified

federal: nonattainment   state: 
not yet classified

Carbon Monoxide (CO) 1 hour
8 hours

20 ppm
9.0 ppm

35 ppm
9 ppm1

CO interferes with the transfer of oxygen to the blood and deprives 
sensitive tissues of oxygen. CO also is a minor precursor for 
photochemical ozone.

Combustion sources, especially gasoline-powered engines and 
motor vehicles. CO is the traditional signature pollutant for on-road 
mobile sources at the local and neighborhood scale.

federal: 
unclassified/Attainment  
state: attainment

federal: 
unclassified/Attainment      
state: attainment

Respirable Particulate 
Matter (PM10)2

24 hours/
Annual Arithmetic 

Mean

50 g/m3
20 g/m3

150 g/m3 Irritates eyes and respiratory tract. Decreases lung capacity. 
Associated with increased cancer and mortality. Contributes to 
haze and reduced visibility. Includes some toxic air contaminants. 
Many aerosol and solid compounds are part of PM10.

Dust- and fume-producing industrial and agricultural operations; 
combustion smoke; atmospheric chemical reactions; construction 
and other dust-producing activities; unpaved road dust and re-
entrained paved road dust; natural sources (wind-blown dust, 
ocean spray).

federal:  
attainment/maintenance  
state: nonattainment

federal:  nonattainment  state: 
unclassified

Fine Particulate Matter
(PM2.5) 2

24 hours -
Annual

N/A
12 g/m3

35 g/m3---
12 g/m3

Increases respiratory disease, lung damage, cancer, and 
premature death. Reduces visibility and produces surface soiling. 
Most diesel exhaust particulate matter – a toxic air contaminant – 
is in the PM2.5 size range. Many aerosol and solid compounds are 
part of PM2.5.

Combustion including motor vehicles, other mobile sources, and 
industrial activities; residential and agricultural burning; also formed 
through atmospheric chemical (including photochemical) reactions 
involving other pollutants including NOx, sulfur oxides (SOx), 
ammonia, and ROG.

federal: nonattainment 
state: nonattainment 

federal: nonattainment   state: 
unclassified

Nitrogen Dioxide (NO2) 1 hour -
Annual

0.18 ppm
0.030 ppm

0.100ppm7

0.053 ppm
Irritating to eyes and respiratory tract. Colors atmosphere reddish-
brown. Contributes to acid rain. Part of the “NOx” group of ozone 
precursors.

Motor vehicles and other mobile sources; refineries; industrial 
operations.

federal: 
unclassified/Attainment  
state: attainment

federal: 
unclassified/Attainment      
state: attainment

Sulfur Dioxide (SO2) Annual
1 hour

NA
0.25 ppm

0.03 ppm
0.075   ppm

Irritates respiratory tract; injures lung tissue. Can yellow plant 
leaves. Destructive to marble, iron, steel. Contributes to acid rain. 
Limits visibility.

Fuel combustion (especially coal and high-sulfur oil), chemical 
plants, sulfur recovery plants, metal processing; some natural 
sources like active volcanoes. Limited contribution possible from 
heavy-duty diesel vehicles if ultra-low sulfur fuel not used.

federal: attainment     
state: attainment

federal: attainment    state: 
attainment

Lead (Pb)3 Monthly Quarterly
3 month rolling 

average

1.5 g/m3 N/A
1.5 g/m3

Disturbs gastrointestinal system. Causes anemia, kidney disease, 
and neuromuscular and neurological dysfunction. Also a toxic air 
contaminant and water pollutant.

Lead-based industrial processes like battery production and 
smelters. Lead paint, leaded gasoline. Aerially deposited lead from 
gasoline may exist in soils along major roads.

federal: no designation   
state: attainment

federal: no designation   state: 
attainment

Sulfate 24 hours 25 g/m3 --- Premature mortality and respiratory effects. Contributes to acid 
rain. Some toxic air contaminants attach to sulfate aerosol 
particles.

Industrial processes, refineries and oil fields, mines, natural 
sources like volcanic areas, salt-covered dry lakes, and large 
sulfide rock areas.

federal: no standards  
state: unclassified

federal: no standards  state: 
unclassified

Hydrogen Sulfide (H2S) 1 hour 0.03 ppm --- Colorless, flammable, poisonous. Respiratory irritant. Neurological 
damage and premature death. Headache, nausea.

Industrial processes such as: refineries and oil fields, asphalt 
plants, livestock operations, sewage treatment plants, and mines. 
Some natural sources like volcanic areas and hot springs.

federal: no standards  
state: unclassified

federal: no standards  state: 
unclassified

Visibility Reducing 
Particles (VRP)

8 hours Visibility of 10 
miles or more

--- Reduces visibility. Produces haze. See particulate matter above. state only: unclassified state only: unclassified

Vinyl Chloride 24 hours 0.01 ppm --- Neurological effects, liver damage, cancer; is also considered a 
toxic air contaminant

Industrial processes state only: unclassified state only: unclassified





Table 2.2-5 Ambient Air Quality at Air Monitoring Stations Closest to the Tehachapi Project Area

Calendar 
Year

Pollutant Concentrations

CO1 O3 2 PM10 1 PM2.5 3 NO2 2

Max
1-

hour
(ppm)

Number
of Days

Exceeded

Max
8-

hour
(ppm)

Number
of Days

Exceeded

Max
1-

hour
(ppm)

Number
of Days

Exceeded

Max
8-

hour
(ppm)

Number
of Days

Exceeded

Max
24-

hour
(µg/m3)

Number
of Days

Exceeded

Max
Annual
(µg/m3)

Number
of Days

Exceeded

Max
24-

hour
(µg/m3)

Number
of Days

Exceeded

Max
Annual
(µg/m3)

Number
of Days

Exceeded

Max
1-

hour
(ppm)

Number
of Days

Exceeded

Max
Annual
(ppm)

Number
of Days

Exceeded

State 
Standards 

4
20 ppm / 1-hour 9 ppm / 8-hour 0.09 ppm / 1-hour 0.070 ppm / 8-hour 50 μg/m3 / 24-hour 20 μg/m3 / annual AM -- 12 μg/m3 / annual AM 0.18 ppm / 1-hour 0.030 ppm / annual 

AM

2011 ND ND ND ND 0.118 25 0.097 74 ND ND ND ND 45.9 ND 14.4 ND 0.042 0 -- --

2010 ND ND 1.46 0 0.125 36 0.102 68 38.6 ND ND ND 107.8 ND ND ND 0.048 0 -- --

2009 ND ND 1.51 0 0.135 33 0.105 78 139.5 ND ND ND 167.7 ND ND ND 0.070 0 -- --

2008 2.5 0 2.17 0 0.137 55 0.113 105 266.8 ND ND ND 100.3 ND ND ND 0.098 0 -- --

2007 2.4 0 1.97 0 0.138 29 0.105 71 135 ND ND ND 90.7 ND ND ND 0.048 0 -- --

2006 3.9 0 2.19 0 0.141 51 0.122 90 162 166.8 56.5 ND 78.6 ND ND ND 0.066 0 -- --

2005 3 0 2.10 0 0.124 38 0.1 75 109 119.2 43.4 ND 77.5 ND ND ND 0.059 0 -- --

2004 3.8 0 2.60 0 0.136 45 0.108 96 84 113 43 ND 59.5 ND ND ND 0.053 0 -- --

Maximum 3.9 2.60 0.141 0.122 266.8 56.5 100.3 0.098 -- --

Federal  
Standards5 35 ppm / 1-hour 9 ppm / 8-hour -- 0.075 ppm / 8-hour 150 μg/m3 / 24-hour -- 35 μg/m3 / 24-hour 15 μg/m3 / annual AM 0.100 ppm / 1-hour 0.053 ppm / annual 

AM

2011 ND ND ND ND 0.118 0 0.097 47 ND ND ND ND 45.9 22 14.4 ND ND ND ND ND

2010 ND ND 1.34 0 0.125 1 0.102 44 36.8 0 ND ND 107.8 ND ND ND ND ND ND ND

2009 ND ND 1.51 0 0.135 2 0.105 60 138.2 0 ND ND 167.7 50.5 ND ND ND ND ND ND

2008 3.5 0 2.2 0 0.137 4 0.112 54 267 1 83 0 100.3 1 22.57 1 0.098 0 0.007 0

2007 2.8 0 2.0 0 0.138 1 0.104 44 172 1 55 0 90.7 1 21.78 1 0.048 0 0.010 0

2006 3.3 0 2.2 0 0.141 9 0.121 68 154 0 55 0 78.6 1 19.35 1 0.066 0 0.011 0 

2005 3.2 0 2.1 0 0.124 0 0.1 55 107 0 43 0 77.5 1 19.82 1 0.059 0 0.012 0

2004 4.1 0 2.6 0 0.136 1 0.107 66 85 0 43 0 59.5 1 17.42 1 0.053 0 0.013 0

Maximum 4.1 2.6 0.141 9 0.121 68 267 1 83 167.7 1 22.57 1 0.098 0.013





Environmental Consequences





Table 2.2-6 Train Quantities by Alternatives

Trains

Existing Condition Future (No-Build) Future (Reduced Segment) Future (With Project)

Existing 
Average

Existing 
Peak 
(Max 
Rail 

Capacity 
Without 
Project)

Trucks 
on SR-

58

Future 
Average 
(2015) 

Without 
Project

Future 
Peak 
(2015) 

Without 
Project1

Trucks 
on SR-58

Future 
Average 
(2015)

Future 
Peak 
(2015)

Max
Track 

Capacity

Trucks 
on

SR-58

Future 
Average 
(2015) 
With 

Project

Future 
Peak 
(2015) 
With 

Project

Max Track 
Capacity 

(With 
Project)

Trucks 
on

SR-58

6,000-foot 
trains 2. 33 48 38 52 34 48 48 28 42 44

8,000-foot 
trains 3. 2 2 2 2 6 6 6 12 12 12

Total 
Number of 

Trains
35 50 40 54 40 54 54 40 54 56

Containers 
from 6,000 ft. 

Trains
7,425 10,800 8,550 10,800 7,650 10,800 10,800 6,300 9,450 9,900

Containers 
from 8,000-
foot Trains

560 560 560 560 1,680 1,680 1,680 3,360 3,360 3,360

Total 
Containers 

(Trucks)
7,985 11,360 8,729 9,110 11,360 9,212 9,330 12,480 12,480 9,212 9,660 12,810 13,260 9,212







Table 2.2-7 Baseline and 2015 Operational Emissions for the Alternatives
Analysis 

Year
Criteria Pollutants (tons/year)

VOC CO NOx PM10 PM2.5 SO2

Project Emissions Above Baseline

Reduced-Segment Alternative Emissions Above Baseline

No-Build Alternative Emissions Above Baseline



Table 2.2-8  2015 Operational Emissions for the Alternatives

Analysis Year
Criteria Pollutants (tons/year)

VOC CO NOx PM10 PM2.5 SO2

Project Emissions Above the No-Project Alternative

Project Emissions Above the Reduced-Segment Alternative

Reduced Segment Alternative Emissions Above the No-Project Alternative



Table 2.2-9 Estimated Emissions for Trains and Trucks

Analysis Year
Criteria Pollutants (in pounds)

VOC CO NOx PM10 PM2.5 SO2

Trucks Emissions 179 812 5,462 140 96 5
Train Emissions 106 468 2,269 60 59 2
Emissions Reductions 
for Trains 41% 42% 58% 57% 38% 59%



Figure 2.2-8 Comparison of Truck and Train ROG Emissions (pounds per 
day) 

Figure 2.2-9 Comparison of Truck and Train CO Emissions (pounds per 
day) 
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Figure 2.2-10 Comparison of Truck and Train NOx Emissions (pounds per 
day) 

Figure 2.2-11 Comparison of Truck and Train PM10 Emissions (pounds per 
day) 
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Figure 2.2-12 Comparison of Truck and Train PM2.5 Emissions (pounds per 
day) 

Figure 2.2-13 Comparison of Truck and Train CO2 Emissions (pounds per 
day) 
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Table 2.2-10 Air Pollution Concentrations at Receptors within the National Chavez Center Projected for 2015
(Build Alternative, 56 trains per day)

 
Pollutant CO

(ppm)
NO2

(ppb)
PM10

(μg/m3) 
PM2.5

(μg/m3) 

Averaging Time 8-hr 1-hr Annual 24-
hr

Annual 24-hr Annual

Chavez Memorial Garden

Receptor Location 1 0.01 3 0.3 0.7 0.2 0.7 0.2
Receptor Location 2 0.01 3 0.3 0.7 0.2 0.7 0.2
Receptor Location 3 0.01 3 0.3 0.7 0.2 0.7 0.2
Receptor Location 4 0.01 3 0.3 0.7 0.2 0.7 0.2

Visitor Center
Receptor Location 1 0.01 4 0.3 0.7 0.2 0.7 0.2
Receptor Location 2 0.01 4 0.3 0.7 0.2 0.7 0.2
Receptor Location 3 0.01 4 0.3 0.7 0.2 0.7 0.2

Pan Y Vino Receptor Location 1 0.01 3 0.3 0.6 0.2 0.6 0.2

Zweber Administration
Building

Receptor Location 1 0.01 3 0.3 0.6 0.2 0.6 0.2
Receptor Location 2 0.01 3 0.3 0.6 0.2 0.6 0.2
Receptor Location 3 0.01 3 0.3 0.6 0.2 0.6 0.2

Festival Events Receptor Location 1 0.01 3 0.3 0.5 0.2 0.5 0.2

Learning Center

Receptor Location 1 0.01 4 0.4 0.6 0.3 0.6 0.3
Receptor Location 2 0.01 4 0.4 0.7 0.3 0.7 0.3
Receptor Location 3 0.01 4 0.4 0.7 0.3 0.7 0.3
Receptor Location 4 0.01 5 0.4 0.7 0.3 0.7 0.3

Maximum Project Emissions  for All 646 points on a grid 0.02 8 0.7 1.4 0.5 1.3 0.5
Ambient Concentration1 1.88 72 23 179 56 120 23
Project + Ambient Concentration 2 80 24 180 57 121 23
California Ambient Air Quality Standards (CAAQS) 9 180 30 50 20 NA 12
National Ambient Air Quality Standards (NAAQS) 9 100 53 150 NA 35 15
Percent of Project Concentrations to the Ambient Background 1% 11% 3% 1% 1% 1% 2%





Table 2.2-11 Maximum Difference in Particulate Matter Concentrations 
between Analysis Scenarios for the National Chavez Center

Analysis Scenarios
PM10

(μg/m ) 
PM2.5
(μg/m )

24-hour Annual 24-hour Annual
Year 2015 Project (56 Trains) minus Year 2015 
No-Build Alternative (56 Trains) 0.19 0.08 0.19 0.08

EPA Significant Impact Level 5.0 1.0 1.2 0.3





Table 2.2-12 CO Concentrations at Intersections in the City 
of Tehachapi (parts per million) 

Intersection

1-Hour
CO
Concentration

1-Hour
CAAQS

8-Hour
CO
Concentration

8-Hour
CAAQS

Exceeds 
CAAQS?

1-Hour 8-Hour
Dennison Road and Tehachapi Boulevard (Tehachapi)
Northeast Receptor 5 20 3 9 No No
Southeast Receptor 5 20 3 9 No No
Southwest Receptor 5 20 3 9 No No
Northwest Receptor 5 20 3 9 No No
Green Street and Tehachapi Boulevard (Tehachapi)
Northeast Receptor 5 20 4 9 No No
Southeast Receptor 5 20 3 9 No No
Southwest Receptor 5 20 3 9 No No
Northwest Receptor 5 20 4 9 No No
Morning Drive and Edison Highway (Bakersfield)
Northeast Receptor 7 20 5 9 No No
Southeast Receptor 6 20 4 9 No No
Southwest Receptor 6 20 4 9 No No
Northwest Receptor 7 20 5 9 No No
Comanche Drive and Edison Highway (Bakersfield)
Northeast Receptor 6 20 4 9 No No
Southeast Receptor 6 20 4 9 No No
Southwest Receptor 6 20 4 9 No No
Northwest Receptor 6 20 4 9 No No



Table 2.2-13 Project Construction Emissions

Construction
Year

Criteria Pollutants (tons per year) 
Greenhouse 
Gases  
(tons per 
year)

VOC NOX CO SO2 PM10 PM2.5 CO2

Reduced Segment Alternative

Build Alternative



Goods Movement Action Plan

Avoidance, Minimization, and/or Mitigation Measures





2.2.7 Noise and Vibration

Regulatory Setting   

Affected Environment



Table 2.2-14 Short-Term Noise Measurement Locations

Site Identification Number Location

ST-1A & B 12500 Caliente Bodfish Road
ST-2A & B 28017 J Street

ST-3A & B 31370 Bealville Road

ST-4 31430 Bealville Road

ST-5 East Bena Switch

ST-7A, B, C, D & E National Chavez Center Administration Building

ST-7F & G National Chavez Center Private Grade Crossing

ST-8A, B, C & D 30378 Woodford-Tehachapi Road

ST-9A & B 26798 Woodford-Tehachapi Road
ST-10A, B, C & D 21812 Broome Road Loop Ranch



Table 2.2-15 Long-Term Noise Measurement Locations
Site Identification 

Number Location

LT-1 28061 J Street
LT-2 27600 Caliente Creek Road
LT-3 &3A National Chavez Center - Museum Garden
LT-4, 4A, B & C National Chavez Center - Conference Center
LT-5 27300 Woodford-Tehachapi Road
LT-6 21812 Broome Road Loop Ranch

Table 2.2-16 Vibration Measurement Locations
Site 

Identification 
Number

Location

Location A Near the southern fence line of adjoining residential properties, including 28017 J 
Street, about 135 feet north of the existing tracks.

Location B Along the southern fence line of the property at the eastern corner of the intersection 
of Bealville Road and the rail line, about 97 feet north of the existing tracks.

Location C
Between the parking area and the National Chavez Center campus service road, so 
that the measurement position is about on the same plane as the Administration 
Building eastern façade. Approximate distance to the existing tracks is 141 feet.

Location D
Near a corral fence line, the measurement position is about on the same plane as the 
western façade of one of the occupied residential structures on the property.
Approximate distance to the existing tracks to the west is 279 feet and about 381 feet 
to the existing tracks to the east.



Table 2.2-17 Estimated Existing Ambient Noise Levels within the 
City of Tehachapi

Site

Railroad State Route 58 Local Street
Aircraft 
Noise 
Level 

(dB Ldn)

Total 
Estimated 
Ambient 

Noise Level 
(dB Ldn)

Distance to 
(feet)

Noise 
Level 

(dB Ldn)
Distance to 

(feet)
Noise 
Level 

(dB Ldn)

Distance 
to 

(feet)

Noise 
Level

(dB Ldn)

1 1,364 54.1 1,050 58.7 86 56.1 - 61.5
2 913 55.2 1,582 56.0 - - - 58.7
3 205 69.4 2,293 53.6 68 56.0 - 69.7

3A 247 68.2 - - 68 56.0 - 68.5

4 1,139 48.2 1,616 55.9 - - 55.0 58.9
5 1,255 47.6 1,623 55.9 - - 65.0 65.6
6 382 65.4 2,523 53.0 523 45.9 50.0 65.8
7 560 62.9 2,439 53.2 651 44.5 55.0 64.0
8 550 63.0 2,510 53.0 642 44.6 60.0 65.1
9 230 68.7 2,780 52.4 319 49.2 50.0 68.9

10 202 69.5 2,847 52.2 296 49.6 52.0 69.7
11 1,354 57.1 1,413 56.8 90 57.8 - 62.0
12 1,483 56.5 1,057 58.7 - - - 60.7
13 670 61.7 2,017 54.5 100 54.9 - 63.2
14 798 60.6 1,674 55.7 833 42.5 - 61.9
15 393 65.2 3,329 51.2 267 59.0 - 66.3
16 202 69.5 3,250 51.4 112 56.0 - 69.8
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Environmental Consequences



Figure 2.2-21 Federal Transit Administration Noise Impact Criteria

Figure 2.2-22 FTA Increase in Cumulative Noise Criteria



Build Alternative





Reduced-Segment Alternative



No-Build Alternative 



Avoidance, Minimization, and/or Noise Abatement 



2.3 Biological Environment

2.3.1 Natural Communities

Regulatory Setting

Affected Environment



Cliff Siding
Extension

Walong to Marcel
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I:\BNSF_Tehachapi_Rail_Alignment\Apr\Natural_Resources\EIR_EIS\Figure_2.3-1_Potential_BioResources_20130313.mxd

Sources: USGS National Hydrography Dataset
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*    Obtained from the November 2000 conference hosted
     by the California Wilderness Coalition, et al.
**  California Natural Diversity Database 2013 0 1
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Quercus douglasii
Pinus sabiniana

Yucca brevifolia
Eriogonum fasciculatum Peritoma arborea

Encelia farinosa
Ephedra californica Chrysothamnus nauseosus
Artemisia californica Yucca whipplei



Bromus 
madritensis Bromus diandrus Avena Bromus 
tectorum Triticum aestivum
Erodium cicutarium Brassica nigra Erodium 

botrys

Environmental Consequences
Build Alternative

Table 2.3-1 Project Impacts to Vegetation Communities

Habitat Type
Total Area in 

Biological Study Area 
(acres)

Temporary Impacts 
to Project Footprint 

(right-of-way) 
(Build/Reduced 
Segment Acres)

Permanent Impacts 
to Project Footprint

(right-of-way) 
(Build/Reduced 
Segment Acres)

Blue oak woodland 33.18 0.12 0.02
Foothill pine-oak woodland 16.62 0.00 0.00
Disturbed foothill pine-oak woodland 64.87 0.98 3.15
Mojave mixed woody scrub 21.54 0.72 1.96
Non-native grassland 39.93 1.18 1.65
Developed 11.95 2.02 0.72
Disturbed 14.55 1.28 2.51
Approximate Total 202.64 6.30 10.01

Reduced-Segment Alternative

No-Build Alternative 



Avoidance, Minimization, and/or Mitigation Measures





2.3.2 Wetlands and Other Waters

Regulatory Setting 





Affected Environment

Environmental Consequences
Build Alternative

Reduced-Segment Alternative

No-Build Alternative 

Avoidance, Minimization, and/or Mitigation Measures



2.3.3 Plant Species

Regulatory Setting

Affected Environment



Absent”
Habitat Present”

Absent”
Habitat Present”



Environmental Consequences
Build Alternative

Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures

2.3.4 Animal Species

Regulatory Setting



Affected Environment

Absent”

Environmental Consequences
Build Alternative



Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures

2.3.5 Threatened and Endangered Species

Regulatory Setting



Affected Environment



Environmental Consequences
Build Alternative

Reduced-Segment Alternative

No-Build Alternative

Avoidance, Minimization, and/or Mitigation Measures

2.4 Cumulative Impacts

Regulatory Setting 



Project-Specifc Resources Considered



Analysis of Cumulative Impacts

Build Alternative

Land Use and Planning



Growth

Farmlands  



Public Services

Visual/Aesthetics



Hydrology and Floodplain 

Water Quality 



de minimus

Geology/Soils/Seismic/Topography 

Paleontology 

Hazardous Waste or Materials 

Air Quality



de minimus

Noise and Vibration 



de minimus

de minimus

Reduced-Segment Alternative

2.5 Climate Change 



Regulatory Setting





Federal Leadership in Environmental, Energy and Economic 
Performance

Massachusetts v. EPA



Project Analysis

incremental

Recommendations by the Association of Environmental Professionals on 
How to Analyze GHG Emissions and Global Climate Change in CEQA Documents





Figure 2.5-1 California Greenhouse Gas Inventory





Figure 2.5-2 Energy Efficiency by Transport Modes

Figure 2.5-3 GHG Emissions per Freight Ton-Mile by Freight Transportation Mode, 
200618





.  

Greenhouse Gas Reduction Strategies

Figure 2.5.4 Mobility Pyramid





Table 2.4.2  Climate Change/CO2 Reduction Strategies

Strategy Program
Partnership

Method/Process

Estimated CO2 Savings 
Million Metric Tons 

(MMT)
Lead Agency 2010 2020

Smart Land Use

Intergovernmental 
Review (IGR) Caltrans Local 

governments
Review and seek to mitigate 

development proposals
Not 

Estimated Not Estimated

Planning Grants Caltrans

Local and 
regional 

agencies & 
other 

stakeholders

Competitive selection 
process

Not 
Estimated Not Estimated

Regional Plans and 
Blueprint Planning

Regional 
Agencies Caltrans Regional plans and 

application process 0.975 7.8

Operational 
Improvements & 

Intelligent 
Transportation 
System (ITS) 
Deployment

Strategic Growth Plan Caltrans Regions State ITS; Congestion 
Management Plan 0.07 2.17

Mainstream 
Energy & GHG into 
Plans and Projects

Office of Policy 
Analysis & Research; 

Division of 
Environmental 

Analysis

Interdepartmental effort
Policy establishment, 
guidelines, technical 

assistance 
Not 

Estimated Not Estimated

Educational & 
Information 

Program

Office of Policy
Analysis & Research 

Interdepartmental, CalEPA, 
ARB, CEC

Analytical report, data 
collection, publication, 
workshops, outreach

Not 
Estimated Not Estimated

Fleet Greening & 
Fuel Diversification Division of Equipment Department of General 

Services 

Fleet Replacement
B20

B100
0.0045

0.0065
0.045

0.0225
Non-vehicular 
Conservation 

Measures
Energy Conservation 

Program Green Action Team Energy Conservation 
Opportunities 0.117 0.34

Portland Cement Office of Rigid 
Pavement

Cement and Construction 
Industries

2.5 % limestone cement mix
25% fly ash cement mix
> 50% fly ash/slag mix

1.2

0.36

4.2

3.6

Goods Movement Office of Goods 
Movement

Cal EPA, ARB, BT&H, 
MPOs

Goods Movement Action 
Plan

Not 
Estimated Not Estimated

Total 2.72 18.18



Adaptation Strategies





Sea Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future 





Chapter 3

3.1 Determining Significance under the California Environmental 
Quality Act

3.2 Discussion of Significant Impacts

3.2.1 Less than Significant Effects of the Project



3.2.2 Significant Environmental Effects of the Project

3.2.3 Unavoidable Significant Environmental Effects

3.2.4 Significant Irreversible Environmental Changes

3.3 Mitigation Measures for Significant Impacts under the California 
Environmental Quality Act



Chapter 4

Stakeholder Coordination Background



Figure 4-1 Notice of Cancellation





Figure 4-2 Notice of Preparation



Consulting and Coordination with Public Agencies

Table 4.1  Summary of Concerns Received during Notice 
of Preparation Period

Topic Concern Reference in 
Document

Brief Description of how 
Concerns were 

Addressed.

General: Piecemeal
Project  

Change in the project from five 
segments to two segments was a 
piecemeal of a five-segment 
project, which would subvert the 
CEQA process and reduce the 
required mitigation  

See the following heading:
Summary found under 
Coordination with Public 
and Other Agencies 

According to Section 21159.27 
of the CEQA Guidelines, this is 
not an attempt by Caltrans or 
BNSF to divide the project into 
smaller projects with lesser 
environmental impacts.

General: Assessment 
of Impacts 

The DEIR should demonstrate that 
significant impacts of the proposed 
project were adequately 
investigated and discussed and 
should not be restricted to areas 
next to areas receiving 
improvements

See Chapter 2

Where applicable, each sub-
chapter of Chapter 2 now 
considers impacts of the project 
outside of the segments to be 
double-tracked. 

General: Consistency 
with Local Plans

The DEIR should provide 
discussion on how the project is 
consistent with all appropriate local 
plans

See Section 2.1.1

The DEIR considered and 
discusses appropriate land use 
plans, including those from 
Kern County and the City of 
Tehachapi. 

Construction: Private 
Crossings

Any modification to private 
crossings must conform to the 
California Public Utilities 
Commission standards Not Applicable

Final engineering drawings and 
permit approvals would be
contingent on meeting all 
applicable Commission 
standards. It is not considered 
as an environmental concern.

Cultural: Potential 
Resources

Potential resources may be near 
the project. To ensure that 
potential cultural resources are not 
affected, research and coordination 
with appropriate organizations 
should be conducted 

See: Section 2.1.8, the 
2013 Supplemental Historic 
Resource Compliance 
Report, and Chapter 6 

Cultural resources in the project 
area were researched and 
evaluated to determine 
potential impacts. Coordination 
with applicable Native 
American tribes, as well as a 
search of Sacred Lands file 
was also done.

Traffic: Alternative 
Forms of 
Transportation

Traffic impacts should consider 
impacts to alternative forms of 
transportation in addition to 
vehicular traffic

See: Section 2.1.6 and the 
Traffic Impact Assessment 
technical report 

Analysis of traffic impacts 
included discussion of
applicable modes of 
transportation, as well as the 
effect of longer trains on 
adjacent intersections. 



Table 4.1  Summary of Concerns Received during Notice 
of Preparation Period

Topic Concern Reference in 
Document

Brief Description of how 
Concerns were 

Addressed.

Public Services: 
Emergency Response 

Discuss the impacts of longer 
trains and their associated longer 
gate-down times in regard to 
emergency services

See: Section 2.1.5, 2.1.6, 
and the Traffic Impact 
Assessment technical 
report

Gate-down time, as well as an 
alternative route analysis that 
modeled likely emergency 
service routes addressed the 
project’s impacts for the City of 
Tehachapi.

Air Quality: Emissions 
Evaluation  

Potential air quality impacts should 
be thoroughly identified, and 
evaluation should consider 
construction emissions, as well as 
operational emissions, which 
considers stationary and mobile 
sources. Emissions should be 
modeled through CaliEEmod. All 
modeling data should be included 
for reference. 

See: Section 2.2.6 and the 
Air Quality Impact Analysis 
technical report

Air quality impacts were 
evaluated with the appropriate 
software for construction and 
operational impacts. Relevant 
discussion has been included. 
It should be noted that project 
operation does not feature any 
stationary sources. All data 
performed for the project has 
been included in an appendix in
the technical report.
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Table 5.1 List of Preparers
Roles Responsibilities

Caltrans Division of Rail— Sacramento, CA

Bruce Roberts Project Manager, Division of Rail

Rick Deming Chief, Environmental Branch, Division of Rail (now retired)

Royce Gotcher Project Manager, Division of Rail

BNSF

Aaron Hegeman Director of Public Private Partnerships

Dava Kaitala General Counsel

David Miller Engineering Manager

David Seep Director of Environmental Engineering and Program Development

Derin Warren Manager of Environmental Permitting & Sustainability

Jennifer Guenther Gresham Savage Nolan and Tilden- BNSF outside counsel

Juan Acosta Director of Government Affairs

Marisa Blackshire Senior General Counsel

Mark Ostoich President, Gresham Savage Nolan and Tilden- BNSF outside counsel

Matt Graham Manager of Environmental Remediation

Russell Light Senior General Counsel

Shundrekia Stewart BNSF Project Director

Thomas Schmidt Director of Engineering Services

Tracy Owens Gresham Savage Nolan and Tilden- BNSF outside counsel

Walter Smith Director of Public Projects

Union Pacific Railroad

Daryoush Razavian Vice President, Olsson Associates, Hydraulic Engineering

David Farabee Partner, Pillsbury Winthrop Shaw Pittman

Dufey Exon Manager Environmental Field Operations, Southern CA/Los Angeles Basin

Gary Bates Director of Project Design

James Diel Manager, Environmental Site Remediation

Ken Freimuth Manager, Special Products Design

Patrick Prososki UPRR Train Service, Engineering and Maintenance of Way

Wayne Whitlock Partner, Pillsbury Winthrop Shaw Pittman

Tom Dodson and Associates

Lisa Tollstrup Senior Biologist

Tom Dodson Third Party Environmental Document Advisor/Reviewer



Table 5.1  List of Preparers (cont’d)
Roles Responsibilities Education

URS Corporation

Benjamin Matlock Environmental Planner BS, City and Regional Planning

Brian Wynne Principal-in-Charge AA, Oceanographic Studies

Chandra Puramsetty Hazards and Hazardous Materials Specialist MS, Environmental Studies

Corinne Lytle Bonine Visual Impact Specialist BA, Environmental Studies

Craig Woodman Cultural Resources MA, Archaeology

Cynthia Gabaldon Senior Engineer, Hydrology and Water 
Quality BS, Civil Engineering; 

Daniel Clark, AIA, 
NCARB Architect AA, Architecture; BS, Architecture

Dustin Kay Archaeologist BS, Anthropology

Greg Hoisington Manager, Natural Resources - Permitting MS, Biology; BS, Ecology and 
Environmental Biology 

Hannah Young Environmental Planner – Cumulative Impacts MS, Regional Planning; BS, Biology

Jang Seo Geographic Information System BA, Geography

Jeff Crain Botanist – Arborist BS, Biological Sciences

Jeff Muller Senior Geologist, Hazards and Hazardous 
Materials

MS, Marine Science ; BS, 
Environmental Science

Jeff Rice, AICP Project Manager MBA; BS, Urban and Regional Planning

Jeremy Hollins Senior Architectural Historian MA, Public History; BA, History 

Joe Devoy Geographic Information System BS, Mechanical Engineering

Joe Stewart Principal Paleontological Resources 
Specialist PhD, Systematics and Ecology

Johnnie Garcia GIS Technician BA, Geography

Joseph Long Manager, Water Resources BS, Civil Engineering

Kasia Trojanowska, RLA Landscape Architect MS, Landscape Architecture; BS, 
Marketing and Business Administration

Kevin Cunningham Project Coordinator, Transportation and 
Environmental Planner BS, Urban and Regional Planning

Laurie Solis Senior Archaeologist MA, Archaeology

Lawrence Headley Principal Visual Resources Specialist MLA, Landscape Architecture; BS, 
Communications

Mark Storm Senior Project Engineer/Noise Specialist BS, Aeronautics & Astronautics

Mike Agbodo Manager, Hydrology task lead MS, Water Resources Engineering; BS, 
Civil Engineering

Noel Casil Transportation and Traffic Engineer BS, Civil Engineering

Pallavi Pathak Hydrologist MS, Water Resources Engineering



Table 5.1  List of Preparers (cont’d)
Roles Responsibilities Education

URS Corporation

Paul Peterson Senior Reviewer, Geological and Hazardous 
Resources lead BS, Geological Science

Raj Rangaraj Senior Air Quality Scientist, QA/QC MBA; Ph.D., Mechanical Engineering; 
MS, Civil Engineering

SM Alam Transportation and Traffic Engineer MS, Civil (Transportation) Engineering; 
BS Civil Engineering 

Theodore Lindberg Senior Acoustical Engineer BA, Mathematics

Tin Cheung Air Quality Specialist BA, Environmental Studies and 
Geography.

Virginia Viado Senior Urban Planner BS, Urban and Regional Planning

William O’Braitis Manager, Geo-Remediation BS, Geology





Chapter 6
Federal Agencies

State Agencies 



Regional Agencies 

County Agencies 



Local Agencies 

State Elected Officials 



County Elected Officials 



Local Elected Officials

Native American Contacts



Interested Groups, Organizations, and Individuals







Appendix A

Marcel to Cliff Siding Mile Post 353.08 to  343.27 N/A

I. AESTHETICS

II. AGRICULTURE AND FOREST RESOURCES



III. AIR QUALITY



IV. BIOLOGICAL RESOURCES

V. CULTURAL RESOURCES



VI. GEOLOGY AND SOILS

VII. GREENHOUSE GAS EMISSIONS



VIII. HAZARDS AND HAZARDOUS MATERIALS



IX. HYDROLOGY AND WATER QUALITY

X. LAND USE AND PLANNING



XI. MINERAL RESOURCES

XII. NOISE



XIII. POPULATION AND HOUSING

XIV. PUBLIC SERVICES

XV. RECREATION



XVI. TRANSPORTATION/TRAFFIC

XVII. UTILITIES AND SERVICE SYSTEMS



XVIII. MANDATORY FINDINGS OF SIGNIFICANCE
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Appendix C
Measures

Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Aesthetics 

Air Quality



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Air Quality



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Air Quality



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Biological 
Resources

Biological 
Resources

Biological 
Resources



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Biological 
Resources

Biological 
Resources

Biological 
Resources



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Biological 
Resources

Biological 
Resources



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Biological 
Resources

Biological 
Resources

Community 
Impacts

23 Oak woodlands are characterized by canopy cover by oak trees of at least ten percent (10%), as determined from base line aerial photography or by site 
survey.
24 Oaks greater than 15 centimeters diameter at breast height.



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Cultural 
Resources

Geology



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Geology

Geology



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Hazards 
and 
Hazardous 
Waste

Hazards 
and 
Hazardous 
Waste



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Hazards 
and 
Hazardous 
Waste



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Hazards 
and 
Hazardous 
Waste

Hydrology

Noise



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Traffic



Impact
Category Measure Impact After

Measure
Implementation

Timing
Designated

Monitor
Method of

Verification
Compliance
Verification

Water 
Quality

Water 
Quality
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