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Letter from South Lake Tahoe City Council

Letter from South Lake Tahoe City Council
October 2020
To the South Lake Tahoe community and our visitors,
It is with great pride that we introduce South Lake Tahoe’s first Climate Action Plan (CAP), which will allow for the
continuation and growth of South Lake Tahoe’s climate leadership. In 2017, the City of South Lake Tahoe became
the first jurisdiction in the Sierra Nevada and the 26 th in the nation to adopt a 100% Renewable Resolution, committing
the City to a number of renewable energy targets and greenhouse gas emissions reduction goals. This commitment
highlighted the community’s support for progressive and urgent action on climate.
The City is taking concrete action through the development and implementation of this CAP. The strategies that have
been included will allow the City to effectively achieve its ambitious emissions reduction goals. Not only will this plan
provide strategies for reducing emissions, but it will also provide a variety of other valuable benefits for the
community. Improvements to public health and safety, equity and justice, jobs and prosperity, and loca l
environmental quality are all benefits that residents and visitors will experience. Ultimately, this CAP will be used as
a roadmap to create a more resilient community.
While the global COVID-19 pandemic has created uncertainties for the City, it has also presented an important
opportunity to begin the transition to renewable energy and to rebuild the economy with the climate in mind. Our
community is uniquely positioned to make a difference and to be a leader in the Sierra Nevada. Together with local
governments in our region and across the United States, we have the potential to reduce emissions and minimize
the negative impacts on our mountain community from climate change. This CAP provides the guidance the City
needs to achieve these goals.
We ask the South Lake Tahoe community to join us in protecting the beautiful place we call home.
South Lake Tahoe City Council

South Lake Tahoe’s 2020 City Council is proud to support the City’s climate
leadership and the completion of the City’s first Climate Action Plan. From left:
Mayor Jason Collin, Brooke Laine, Cody Bass, Tamara Wallace, Devin Middlebrook.
Photo by City of South Lake Tahoe.

ii

City of South Lake Tahoe Climate Action Plan

This page intentionally left blank.

City of South Lake Tahoe Climate Action Plan

iii

Table of Contents

TABLE OF CONTENTS
Section

Page

EXECUTIVE SUMMARY ....................................................................................................................................... ES-1
1.

INTRODUCTION ....................................................................................................................................... 1-1
1.1
South Lake Tahoe and Climate Change ....................................................................................... 1-1
1.2
Climate Action Planning ................................................................................................................. 1-2

2.

CLIMATE CONTEXT ................................................................................................................................. 2-1
2.1
Climate Change Science ................................................................................................................. 2-1
2.2
Regional and Local Climate Policy ................................................................................................ 2-2
2.3
California Climate Legislation ........................................................................................................ 2-5
2.4
Local Targets ..................................................................................................................................... 2-6

3.

GREENHOUSE GAS EMISSIONS INVENTORIES, PROJECTIONS, AND TARGETS ............................. 3-1
3.1
Greenhouse Gas Emissions Inventories ....................................................................................... 3-1
3.2
2015 Baseline GHG Emissions Inventory ...................................................................................... 3-1
3.3
Updated 2018 GHG Emissions Inventory ..................................................................................... 3-4
3.4
Forecast .............................................................................................................................................. 3-6
3.5
Emissions Reduction Targets ......................................................................................................... 3-8

4.

GREENHOUSE GAS REDUCTION STRATEGIES AND MEASURES ....................................................... 4-1
4.1
Summary of Greenhouse Gas Reduction Strategies .................................................................. 4-1
4.2
Transportation Strategies ...............................................................................................................4-4
4.3
Land Use Strategies ....................................................................................................................... 4-14
4.4
Building Energy Strategies ............................................................................................................ 4-17
4.5
Water and Solid Waste Strategies.............................................................................................. 4-24
4.6
Carbon Sequestration and Watershed Health Strategies ...................................................... 4-28

5.

CLIMATE CHANGE VULNERABILITY, RESILIENCY, AND ADAPTATION ............................................ 5-1
5.1
Introduction ....................................................................................................................................... 5-1
5.2
State and Regional Climate Change Impacts ............................................................................. 5-1
5.3
Local Climate Change Impacts ...................................................................................................... 5-2
5.4
Current Adaptation Efforts ............................................................................................................. 5-8
5.5
Adaptation Strategies ...................................................................................................................... 5-8

6.

IMPLEMENTATION AND MONITORING ............................................................................................... 6-1
6.1
Implementation Strategy ................................................................................................................ 6-1
6.2
Monitoring and Updates ................................................................................................................. 6-4
6.3
Ongoing Engagement ..................................................................................................................... 6-6
6.4
Funding Sources ............................................................................................................................... 6-6

7.

REFERENCES ............................................................................................................................................. 7-1

A.

APPENDIX A ............................................................................................................................................. A-1

iv

City of South Lake Tahoe Climate Action Plan

Table of Contents

TABLES
Table ES-1

GHG Emissions Reduction Strategies and Actions .......................................................................................... ES-4

Table 1-1

State and Local GHG Reduction Targets.................................................................................................................1-2

Table 1-2

City of South Lake Tahoe CAP Development Team ..........................................................................................1-4

Table 2-1

State and Local Emissions Reduction Goals .......................................................................................................... 2-6

Table 3-1

City of South Lake Tahoe Emissions Categories ................................................................................................. 3-2

Table 3-2

City of South Lake Tahoe Emissions by Source for 2015 .................................................................................3-4

Table 3-3

City of South Lake Tahoe GHG Emissions for 2015 and 2018 Comparison.............................................. 3-5

Table 3-4

City of South Lake Tahoe Emissions by Source for 2015 ................................................................................. 3-7

Table 3-5

City of South Lake Tahoe ABAU Emissions Forecast through 2050 (MTCO2e) ...................................... 3-8

Table 3-6

City of South Lake Tahoe Emissions Projection Scenarios ............................................................................ 3-10

Table 4-1

Greenhouse Gas Reductions from Business-as-Usual ......................................................................................4-2

Table 4-2

Greenhouse Gas Reduction Strategy Framework ..............................................................................................4-3

Table 5-1

Annual Temperature and Extreme Heat Projections through 2099 ........................................................... 5-3

Table 5-2

Wildfire Projections through 2099 ............................................................................................................................ 5-5

Table 5-3

Extreme Precipitation Events through 2099.......................................................................................................... 5-7

Table 5-4

Co-benefits of Adaptation Strategies ...................................................................................................................... 5-8

Table 5-5

CAP Adaptation Strategies and Actions ................................................................................................................. 5-9

Table 6-1

Implementation Effort Sample Criteria.................................................................................................................... 6-3

Table 6-2

Example Implementation Strategy Matrix..............................................................................................................6-4

Table 6-3

CAP Implementation and Monitoring Schedule ................................................................................................. 6-5

Table 6-4

Funding Opportunities for Implementation .......................................................................................................... 6-7

Table A-1

GHG Emissions Forecast Indicator Data ................................................................................................................. A-1

FIGURES
Figure ES-1

The Climate Action Planning Process ....................................................................................................................ES-3

Figure ES-2

2015 Baseline Community-wide Emissions..........................................................................................................ES-3

Figure ES-3

Emissions Projections through 2050 ..................................................................................................................... ES-4

City of South Lake Tahoe Climate Action Plan

v

Table of Contents

Figure 2-1

The Greenhouse Effect ...................................................................................................................................................2-1

Figure 3-1

2015 GHG Inventory by Emissions Sector .............................................................................................................. 3-3

Figure 3-2

2015 and 2018 GHG Emissions Inventories Comparison ................................................................................. 3-5

Figure 3-3

ABAU Emissions Forecast by Emissions Sector through 2050....................................................................... 3-8

Figure 3-4

City of South Lake Tahoe Emissions Forecast Scenarios and Reduction Targets ................................. 3-11

Figure 5-1

Estimated Decadal Fire Probability for El Dorado County through 2099 (RCP 8.5) ............................. 5-6

vi

City of South Lake Tahoe Climate Action Plan

Abbreviations

ABBREVIATIONS
°F

degrees Fahrenheit

AB

Assembly Bill

ABAU

Adjusted BAU

BAU

Business-as-Usual

BTU

British Thermal Units

CAAP

Climate Adaptation Action Portfolio

CAP

Climate Action Plan

CARB

California Air Resources Board

City

City of South Lake Tahoe

CO2

carbon dioxide

Conservancy

California Tahoe Conservancy

EIA SEDS

Energy Information Administration’s State Energy Data System

EO

Executive Order

EV

electric vehicles

GHG

greenhouse gas

GWP

Global Warming Potential

IPCC

Intergovernmental Panel on Climate Change

LUP

land use planning

MPO

Metropolitan Planning Organization

MTCO2e

metric tons of carbon dioxide equivalent

OPR

Governor’s Office of Planning and Research

RCP

Representative Concentration Pathways

Resolution

Renewable Energy and Carbon Emissions Reduction Goals

RTP

Regional Transportation Plan

SB

Senate Bill

SCS

Sustainable Communities Strategy

SEED

Solar Energy and Economic Development

TDM

Transportation Demand Management

Team

South Lake Tahoe CAP Development Team

TRPA

Tahoe Regional Planning Agency

TTD

Tahoe Transportation District

VMT

vehicle miles traveled

ZNE

zero net energy

City of South Lake Tahoe Climate Action Plan

vii

Document Introduction

Document Introduction
October 2020
This Climate Action Plan (CAP) was created with the intention of providing the City of South Lake Tahoe
(City) staff with a roadmap for achieving the goals laid out in the City’s 100% Resolution. This document
will serve as a policy-guiding document for the City in its near term, midterm, and long term
sustainability planning efforts. With the Tahoe Basin’s extensive history of environmental stewardship, the
City aims to show leadership in the community and in the region with t he 100% Resolution goals and the
adoption of this CAP. Responsibility for implementation of this CAP will be taken by the City, in
collaboration with public agencies, relevant stakeholders, private businesses, and the greater South Lake
Tahoe community. As a measure of good faith, the City aims to continue demonstrating its leadership
through achieving GHG reductions in its own facilities, vehicle fleets, and operations. The strategies laid
out in this CAP are meant to help guide the entire South Lake Tahoe community to a better, more
resilient future.

Climate Action Plan Public Kickoff Meeting. Photo by Jackson Realo.

Climate Action Plan Public Kickoff Meeting. Photo by Jackson Realo.
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Executive Summary

Situated on the south shore of Lake Tahoe, the City of South Lake Tahoe (City) offers residents and
visitors a beautiful place to live, work, and play. The community has experienced challenges before, but
climate change presents an unprecedented risk to the City’s natural environment, economy, and way of
life. Implementing this Climate Action Plan (CAP) will help to create a more resilient, vibrant, and healthy
South Lake Tahoe for generations to come.

Why Develop a Climate Action Plan?
The City is already beginning to experience the impacts of climate change, and these impacts are
projected to get worse. Climate change is a global issue that relies heavily on individuals and local
governments to reduce greenhouse gas (GHG) emissions in their communities. Acting on climate
change means both reducing GHG emissions from activities within the City and helping the community
to adapt to climate change and improve its resilience over the long term. In addition to reducing
emissions, the CAP will provide numerous co-benefits and improve the livability of the City.
The City, in collaboration with the CivicSpark Fellows and the Sierra
Nevada Alliance, Ascent Environmental, 12 partner agencies, and
the community, developed this CAP to show its commitment to
reducing GHG emissions from activities in the community in order
to address the imminent challenges of climate change.

Co-benefits are additional
positive benefits that result
from GHG-reducing
strategies, such as new green
jobs and improved air
quality.

What Does Climate Change Mean for South Lake Tahoe?
The City, along with communities throughout the region, has begun to experience the effects of climate
change with long-term warming trends, declining snowpacks, variations in precipitation extremes,
heightened tree mortality, unprecedented droughts, more frequent and intense wildfire, and changes in
streamflow timing (OPR et al. 2018). Climate change is affecting the temperature of Lake Tahoe, which
can lead to increased algal growth and a more substantial threat of aquatic invasive species. With
heavier rains and more erosion, lake clarity can worsen, which may eventually hamper the summer
tourism economy (University of California Davis Tahoe Environmental Research Center 2019). The local
winter economy will undoubtedly suffer significantly in the future because of reduced snowpack and
shorter ski seasons (OPR et al. 2018).
Impacts on human health, infrastructure, and recreational activities will become more severe as climate
change continues to worsen. However, the City can minimize these negative effects, by looking toward
the future and taking immediate action. A more in-depth description of climate impacts that the City is
projected to experience is presented in Chapter 5.
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Goals and Targets
This CAP focuses on reducing emissions by 2030 and 2040, which aligns with legislatively adopted state
targets and goes even further to meet the local targets outlined in Resolution 2017-26, Establishing
Renewable Energy and Carbon Emissions Reduction Goals (Resolution) (City of South Lake Tahoe 2017).
As directed in state legislation, the state aims to reduce annual statewide GHG emissions to:
•

40 percent below 1990 levels by 2030 and

•

80 percent below 1990 levels by 2050.

Adoption of the Resolution committed the City to reduce emissions to:
•

50 percent below 2015 levels by 2030 and

•

80 percent below 2015 levels by 2040.

The City has set local targets based upon the trajectory necessary to meet and exceed the statewide
goals. The City’s targets would require GHG emissions to be reduced to approximately 124,000 metric
tons of carbon dioxide equivalent (MTCO2e) in the year 2030 and approximately 50,000 MTCO2e in the
year 2040.

Climate Action Planning Components
Adoption of a CAP marks the beginning of an iterative process of implementing, maintaining,
monitoring, and updating. The City started this process with the adoption of the Resolution in 2017 and
the completion of a 2015 baseline GHG emissions inventory in 2019 (City of South Lake Tahoe 2019).
The key components of the climate action planning process are summarized below and shown
graphically in Figure ES-1:
Step 1: Complete Baseline GHG Emissions Inventory to show baseline emissions in the community
and track progress over time.
Step 2: Establish Emissions Reduction Targets to demonstrate compliance with state legislation and
show commitment to emissions reductions.
Step 3: Develop a CAP, which includes preparing emissions projections from baseline inventories and
developing reduction targets and strategies.
Step 4: Implement the CAP through GHG mitigation strategies and actions.
Step 5: Monitor and Track Progress on CAP implementation and identify improvements or
adjustments that can be made to the plan in the future.

ES-2
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Figure ES-1.

The Climate Action Planning Process

Source: City of South Lake Tahoe 2019

Inventory Results and Priority Areas for Emissions Reductions
The City’s baseline GHG inventory estimated that the community generated 243,196 MTCO2e in 2015.
As shown in Figure ES-2, emission sources are broken down by sector. The largest sources, in order, are
transportation, and residential energy and nonresidential energy, which are both included in building
energy. To meet the City’s 2030 and 2040 emissions reduction targets, transportation and building
energy strategies and actions must be prioritized.

Water and
Wastewater
2%

Solid Waste
7%

Transportation
32%

Building Energy
59%
Transportation

Figure ES-2.

Building Energy

Solid Waste

Water and Wastewater

2015 Baseline Community-wide Emissions
Source: City of South Lake Tahoe 2019
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Under a Business-As-Usual (BAU) scenario, emissions rise steadily through 2050, as shown in Figure ES-3.
However, the Adjusted BAU, which accounts for reductions from federal and state regulations, shows
decreases in annual emissions. In order to reach the City’s more aggressive emissions reduction targets,
additional actions beyond those implemented at the federal and state level are required. To meet the
City’s 2030 target, this CAP identifies strategies and actions to reduce GHG emissions city-wide from a
variety of emissions sectors. The CAP also demonstrates, through full implementation of the strategies
and actions, considerable progress towards achieving the City’s 2040 target.
350,000

Annual MTCO2e

300,000

Baseline: 243,196 MTCO2e

250,000
200,000
Reduction Target:
80% below 2015 by
2040

150,000
100,000

Reduction Target:
50% below 2015 by
2030

50,000

State Target:
Statewide Carbon
Neutrality

2015

2020

2030

Adjusted Business-as-Usual Total

Figure ES-3.

Year

2040

2045

Emissions Reduction Targets

2050

Business-as-Usual Total

Emissions Projections through 2050

Source: Ascent Environmental 2020

Summary of Strategies and Actions
This CAP organizes GHG reduction strategies and actions into five emissions sectors. In total, the City
will implement the following 14 strategies and 27 specific actions, as shown in Table ES-1.
Table ES-1. GHG Emissions Reduction Strategies and Actions
Strategy Sector and Strategy

Action Abbreviation

Action Title

Transportation
COT-1

Partner with Tahoe Regional Planning Agency to
support transportation programs

COT-2

Explore and evaluate the impacts of a basin entry fee
and resident passes and other new regional funding

EDT-1

Conduct comprehensive outreach and education to
support transit and EVs

EV-1

Promote and incentivize EVs and EV chargers

EV-2

Convert public agency fleets to EVs or alternative fuels

Collaboration-Transportation

Education-Transportation
Electric Vehicles

ES-4
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Table ES-1. GHG Emissions Reduction Strategies and Actions
Strategy Sector and Strategy
Transportation Demand
Management

Action Abbreviation
TDM-1

Transit
Walking and Biking

Action Title
Reduce VMT from large employers

TR-1

Support improvement of transit services

TR-2

Regional and local transit network for tourism

WB-1

Improve bicycle and pedestrian network and support
use of e-bikes

LUP-1

Encourage complete neighborhoods

LUP-2

Ensure a healthy jobs-to-housing balance by
prioritizing dense mixed-use development

LUP-3

Prioritize workforce and affordable housing

LUP-4

Explore paid public parking (on-street)

EDE-1

Conduct energy efficiency and conservation education

EB-1

Implement robust energy audit and retrofit programs

EB-2

Electrify buildings

RE-1

Transition City to 100 percent renewable electricity

RE-2

Pursue community solar and distributed energy
systems

Land Use

Land Use Planning

Building Energy
Education-Energy
Existing Buildings

Renewable Energy

Zero Net Energy

RE-3

Explore biofuel production

ZNE-1

Adopt green building standard

ZNE-2

Pursue zero net energy and deep retrofit projects

WW-1

Support keeping high-quality treated wastewater in
basin

WA-1

Support waste to energy and methane collection

WA-2

Promote reductions in organic waste and landfill
diversion

WA-3

Implement waste and climate change education
program

CS-1

Manage vegetation and reduce wildfire risk to
promote sequestration

CS-2

Protect municipal watersheds and Lake Tahoe water
quality

Water and Solid Waste
Water and Wastewater

Waste

Carbon Sequestration and Watershed Health
Carbon Sequestration and
Watershed Health

City of South Lake Tahoe Climate Action Plan
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Next Steps
This CAP is the start of an ongoing and iterative process that will require long-term, dedicated effort by
City officials and participation from the entire the South Lake Tahoe community. To demonstrate
commitment to the CAP and achieve effective implementation, the City and partner agencies will need
to support interagency collaboration, accountability, and continued engagement with and outreach to
the community. Monitoring the progress of CAP strategies and actions will also be an important part of
ensuring success in achieving the City’s 2030 and 2040 reduction targets. Ongoing partnerships
between residents, businesses, property owners, the City, and other agencies and organizations in the
region are essential for successful implementation.
The City will plan to update the CAP every 5 years to ensure the strategies remain effective, adjusting
strategies and actions based on changing conditions or demands, and incorporating new technology
not previously considered. A detailed description of the City’s implementation and monitoring efforts
and the importance of continued community engagement is outlined in Chapter 6. Through the
implementation of this CAP, along with participation from public agencies, businesses, and individuals,
the City will be able to make significant progress towards its 2030 and 2040 GHG reduction targets,
increase the City’s resilience to impacts of climate change, and, in the process, improve quality of life for
all residents and visitors.

ES-6
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INTRODUCTION
CITY OF SOUTH LAKE TAHOE // CLIMATE ACTION PLAN

Chapter 1 Introduction

The City of South Lake Tahoe (City) has developed this Climate Action Plan (CAP) to serve as a
comprehensive roadmap that outlines the strategies to reduce greenhouse gas (GHG) emissions and
mitigate the local impacts of climate change. This CAP establishes locally based strategies and measures
consistent with statewide legislation and regulatory mandates that will not only reduce GHG emissions,
but will also improve the quality of life in the City.

1.1

SOUTH LAKE TAHOE AND CLIMATE CHANGE

Situated at the edge of Lake Tahoe in the Sierra Nevada, South Lake Tahoe has always been deeply
connected to its surroundings. With premier skiing and snowboarding in the winter and an extraordinary
lake experience in the summer, the community is dependent on the natural environment. Global climate
change presents a risk to the City’s quality of life and prosperity.
Evidence shows that the Earth’s climate is changing because of increased GHGs in the atmosphere.
Increasing temperatures across the planet are contributing to long-term climatic changes, a
phenomenon known as global climate change. The resulting impacts are already occurring at the
global, national, state, and even local levels. California is no exception, as it continues to experience
rising average temperatures, warmer storms, and higher sea levels.
The impact of climate change varies across the state because of its
diverse biophysical setting, climate, and jurisdictional characteristics.
It is “extremely likely” that
According to California’s Fourth Climate Change Assessment Sierra
in the last 50 years, most of
the changes in the world’s
Nevada Report, annual temperatures and the intensity of
climate are a result of
precipitation events are projected to increase steadily over time in
anthropogenic, or humanthe Sierra Nevada region (Governor’ Office of Planning and Research
generated, activities.
[OPR] et al. 2018). These changes will result in increased heat waves,
Source: IPCC 2014
wildfire risk, and flooding from rain-on-snow events, resulting in
adverse effects on human health and safety, economic prosperity,
infrastructure, and the provision of public services in the region and in the City.
While the City has faced and overcome challenges before, climate change threatens the characteristics
and natural resources that make it such a unique place. Regional and local impacts, such as reduced
annual snowpack, increased precipitation falling as rain rather than snow, wildfire and wildfire smoke, and
decreased lake clarity, have been observed already and are projected to continue into the future (OPR et
al. 2018). These detrimental effects are expected to worsen if action is not taken to reduce local,
statewide, and global GHG emissions.
Although climate change is a global issue, it requires the efforts of local governments to reduce GHG
emissions and adapt to the impacts of climate change. CAPs provide guidance that communities can
use to reach these goals. To mitigate the effects of climate change, the City is joining hundreds of other
communities across the nation by developing and implementing a CAP.

City of South Lake Tahoe Climate Action Plan
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1.2

CLIMATE ACTION PLANNING
What Is a CAP?

A CAP serves as a long-term strategic planning framework adopted by
a jurisdiction or an agency to reduce GHG emissions associated with
local activities. CAPs often also include a discussion of how climate
change will affect the community in the future, as well as long-term
strategies to adapt to and mitigate these impacts. CAPs also contain
specific guidance for governments to effectively implement emissions
reduction measures and monitor progress over time. This CAP outlines
a plan of action for the City to reduce community-wide GHG emissions,
as well as prepare for and adapt to the local impacts of climate change.

This is the City’s first
CAP. It is designed to
reduce emissions
effectively throughout
the community, while
providing a variety of
other benefits to
residents and visitors.

Preparing for CAP Development
On April 18, 2017, the City passed Resolution 2017-26, Establishing Renewable Energy and Carbon
Emissions Reduction Goals (Resolution), which included both GHG reduction and renewable energy
goals (City of South Lake Tahoe 2017). See the Resolution targets in Table 1-1. In the fall of 2018, the
City hired two Climate Fellows as part of AmeriCorps’ CivicSpark program to lead the development of
the City’s first CAP. In early 2019, the City completed its first GHG emissions inventory for the year 2015
(City of South Lake Tahoe 2019). The 2015 GHG inventory identifies the activities and associated GHG
emissions being generated in the City and provides a baseline to measure progress toward the City’s
GHG reduction targets. The year 2015 was analyzed because this was the most recent year with
comprehensive and available data.
Table 1-1. State and Local GHG Reduction Targets
Year

SB 32 and EO B-30-15

2030

40 percent below 1990 levels

EO-55-18

Resolution 2017-26
50 percent below 2015 levels

2040

80 percent below 2015 levels

2045
2050

statewide carbon neutrality
80 percent below 1990 levels

Source: City of South Lake Tahoe 2019
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CAP Purpose and Objectives
The GHG reduction targets established in the Resolution are consistent with the state’s climate goals
and establish more aggressive targets for GHG reductions. Table 1-1 identifies the state and Resolution
climate goals that this CAP aims to achieve through local community-wide GHG reduction targets.
This chapter, Chapter 1, provides an overview of the objectives and organization of the CAP. This CAP is
divided into seven chapters. Chapter 2 introduces climate change science and describes local and
regional climate policies and goals. Chapter 3 summarizes the City’s GHG emissions that are
contributing to global climate change, includes a projection of future emissions, and reviews the City’s
emissions reduction targets. Chapter 4 includes a suite of strategies and actions the City will take to
reduce local GHG emissions. Chapter 5 explores the City’s vulnerability to climate change impacts and
summarizes current and future strategies the City and other partners are implementing to adapt to the
those impacts. Chapter 6 provides an outline for how the City will implement these reduction strategies
and includes guidelines for monitoring and updating this CAP. Chapter 7 identifies the references cited
in this document.
As part of CAP implementation, the GHG reduction measures must be tracked and monitored over time
to ensure the City is making progress toward achieving its GHG reduction targets. This CAP serves as a
living document that will require periodic updates, including reporting on the status of implementation
of strategies, conducting periodic updates to the GHG emissions inventory, and updating this CAP with
new GHG reduction strategies. These updates will help ensure that this CAP is being effectively
implemented and supporting the City in addressing climate change. With periodic updates, new
strategies, technologies, and regulatory guidance regarding climate change will be incorporated.
However, the overarching goals of this CAP will remain the same: to reduce GHG emissions in order to
achieve state and local targets and prepare for and adapt to climate change.

Co-benefits
In addition to addressing climate change, this CAP provides numerous environmental, economic, and
social “co-benefits” to the South Lake Tahoe community. GHG reduction strategies provide many
benefits, such as improved air quality, increased resource conservation, new employment opportunities,
public health benefits, and improvements to water quality. For example, implementing measures that
reduce motor vehicle use will result in fewer toxic air contaminants, significantly improve air quality and
health for the community, reduce run-off, and decrease traffic. Strategies that focus on improving
energy efficiency will ultimately lead to lower utility bills for residents and businesses. Climate
adaptation strategies can also provide co-benefits, including improvements in forest health, increased
community cohesion, and new employment opportunities. For example, planting trees and improving
the City’s urban forest can reduce heat-related impacts while sequestering carbon and reducing the
City’s GHG emissions.
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Community Engagement and Public Involvement
Beginning in the fall of 2019, the South Lake Tahoe CAP Development Team (Team) was formed,
composed of City staff, CivicSpark Fellows, Ascent Environmental staff, and local climate action
stakeholders. The Team outlined the steps that would need to be taken to develop the CAP and helped
facilitate the planning process. The CAP Development Team members are listed in Table 1-2.
Table 1-2. City of South Lake Tahoe CAP Development Team
Name

Title

Association

Meredith Anderson

CivicSpark Climate Fellow

Sierra Nevada Alliance

Sam Ruderman

CivicSpark Climate Fellow

Sierra Nevada Alliance

Jackson Realo

CivicSpark Climate Fellow

Sierra Nevada Alliance

Jenny Hatch

Executive Director

Sierra Nevada Alliance

Ray Jarvis

Director of Public Works

City of South Lake Tahoe

Hilary Roverud

Director of Development Services

City of South Lake Tahoe

Kevin Fabino

Former Director of Development Services

City of South Lake Tahoe

Heather Stroud

City Attorney

City of South Lake Tahoe

Joseph Irvin

City Manager

City of South Lake Tahoe

Kai Lord-Farmer

Air Quality and Climate Change Analyst

Ascent Environmental

Honey Walters

Principal

Ascent Environmental

Nick Exline

Chair of Committee

South Lake Tahoe 100%
Renewable Committee

In December 2019, the City held the CAP Public Kickoff Meeting, hosted in City Council Chambers. At
the meeting, which was attended by more than 120 community members, residents provided their
input, specifically ideas for GHG reduction strategies appropriate for the City. In the beginning of 2020,
the Team began to develop GHG reduction strategies using feedback gained from residents, the best
available climate action planning guidance, and other resources related to reducing GHG emissions at
the local level. The GHG reduction strategies included in this
CAP were developed collaboratively with staff support from
various City departments and following 12 partner agencies in
the region:
•

California Department of Forestry and Fire Protection

•

California Tahoe Conservancy

•

El Dorado County

•

Lake Tahoe Unified School District

•

Liberty Utilities

•

Southwest Gas

•

South Tahoe Public Utility District

•

South Tahoe Refuse
CAP Public Kickoff Meeting. Photo by Jackson Realo.
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•

Tahoe Fire and Fuels Team

•

Tahoe Regional Planning Agency

•

Tahoe Transportation District

•

U.S. Forest Service

In June 2020, the City released a public survey to gain community input on the list of strategies the City
was considering for inclusion in this CAP. Respondents were also given the opportunity to add
suggestions and make comments on strategies that were not included in the list provided in the survey.
The City received nearly 200 responses to the survey, with the feedback received helping to shape and
refine the final set of GHG reduction strategies included in this CAP. At the City’s July 28, 2020 City
Council meeting, an overview of this CAP and the GHG reduction strategies was presented to the
Council and the general public, providing an opportunity for residents and elected officials to
contribute further toward the development of this CAP.
After the draft CAP document was released to the community in August 2020, a public webinar was
held in September 2020 to solicit any final public comments on the CAP. In addition to the public
webinar, the City engaged with several stakeholders to gain a better understanding of any areas of
concern. This feedback was incorporated into the CAP and is documented in the October 20, 2020 City
Council Staff Report.
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Chapter 2 Climate Context

This chapter provides an overview of climate change in the context of the City of South Lake Tahoe (City).
It includes an explanation of global climate change and the impact it is creating across geographic
regions, and describes the climate action legislation that has been passed in the State of California and in
the City.
Climate change is already underway in the Sierra Nevada. The City, along with communities throughout
the region, has begun to experience the effects of climate change with long-term warming trends,
declining snowpack, variations in precipitation extremes, heightened tree mortality, unprecedented
droughts, more frequent and intense wildfire, and changes in streamflow timing (Governor Office of
Planning and Research [OPR] et al. 2018).
In addition to experiencing the negative impacts that are being felt Sierra-wide, the City and the Tahoe
Basin are facing localized effects. Climate change is affecting lake temperature, which can lead to
increased algal growth and a more substantial threat of aquatic invasive species. With heavier rains and
more erosion, lake clarity can worsen, which may eventually hamper the summer tourism economy
(University of California Davis Tahoe Environmental Research Center 2019). The local winter economy
will undoubtedly suffer significantly in the future because of reduced snowpack and shorter ski seasons
(OPR et al. 2018). More details regarding the local impacts of climate change are included in Chapter 5.

2.1

CLIMATE CHANGE SCIENCE

The greenhouse effect, as outlined below in Figure 2-1, results from a collection of atmospheric gases
called greenhouse gases (GHGs) that insulate the Earth and help regulate its temperature. These gases,
mainly water vapor, carbon dioxide, methane, nitrous oxide, ozone, and chlorofluorocarbons, all act as
effective global insulators, reflecting Earth’s visible light and infrared radiation to keep temperatures on
Earth conducive to life. Without the greenhouse effect, Earth would not be able to support life as we
know it.

Figure 2-1.

The Greenhouse Effect

Source: Ascent Environmental 2020
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Human activities in recent decades (e.g., burning of fossil fuels for transportation and energy, increasing
rates of deforestation and development) have contributed to the elevated concentration of these gases
in the atmosphere. Anthropogenic (i.e., human-caused) emissions of these GHGs above natural ambient
concentrations are responsible for intensifying the greenhouse effect and leading to a trend of
unnaturally rapid warming of the Earth’s climate, known as global climate change. There is
strong scientific consensus that it is “extremely likely” that most of the changes in the world’s climate
during the last 50 years are a result of anthropogenic GHG emissions (Intergovernmental Panel on
Climate Change [IPCC] 2014:3, 5). Global climate change, in turn, is the driver behind changes in
precipitation patterns, shrinking polar ice caps, an increase in sea level, and other impacts on biological
resources and humans.

2.2

REGIONAL AND LOCAL CLIMATE POLICY

This CAP is complementary not only to the work that is being done at the state level, but also to the
efforts being made by other local governments and agencies in the region. In 2008, the El Dorado
County Board of Supervisors adopted the “Environmental Vision for El Dorado County” Resolution No.
29-2008, which sets goals to reduce its environmental impact and urges local governments to adopt
sustainable practices (El Dorado County 2008). In 2014, the Tahoe Regional Planning Agency (TRPA)
released its Sustainability Action Plan that outlines a sustainability framework to reduce regional GHG
emissions (Tahoe Regional Planning Agency 2013). In 2017, the TRPA released its Regional
Transportation Plan (RTP), which was developed to improve the sustainability of transportation in the
Tahoe Basin (Tahoe Regional Planning Agency 2017). To foster Basin-wide climate change adaptation
and sustainable communities, the California Tahoe Conservancy (Conservancy) is in the final stages of
releasing its Lake Tahoe Climate Adaptation Action Portfolio (CAAP) (California Tahoe Conservancy
2020). The Take Care Tahoe initiative, led by the Tahoe Fund and supported by a collective of 40
organizations around the Basin, has become a widely popular program focused on preserving and
stewarding the natural environment. All of these efforts and more serve to reduce the human-caused
drivers of climate change and their effects on the region.

2.2.1

Current Efforts

The City has a number of existing climate change mitigation efforts. In 2019, the City passed a
resolution to act as the lead agency for the Solar Energy and Economic Development (SEED) Fund.
Administered by two Bay Area organizations, Optony Inc. USA and Strategic Energy Innovations, this
program assists public agencies in installing solar photovoltaic systems on municipal facilities. Once
completed, the City will experience the benefits of improved energy resilience, reduced municipal GHG
emissions, and long-term savings on utility energy costs. The SEED Fund will build on the progress the
City has made in early 2020 through the completion of a solar system installation at the Lake Tahoe
Airport. This system is expected to fulfill 95 percent of the site’s electricity needs and will net the City
approximately $520,000 in energy savings and rental fees, while reducing annual municipal emissions
by 384 metric tons of carbon dioxide equivalent (MTCO2e) throughout the 20-year life of the power
purchase agreement.
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To identify opportunities for reductions in energy consumption, improvements in energy efficiency, and
renewable or alternative energy installations, the City conducted a series of energy audits in municipal
facilities between 2018 and 2019. With assistance from Liberty Utilities, the City evaluated 11 sites and
successfully identified a multitude of opportunities, many of which were replacing outdated lightbulbs
with new, high efficiency LED light bulbs. The recommendations made to the City based on the audits
are expected to result in over $60,000 of annual cost savings and considerable reductions to the City’s
carbon footprint. Similarly, the City is in the midst of replacing over 200 sidewalk lights. The current
lights are metal halides, and if they are replaced with lower-wattage LED bulbs, the City could save
approximately $15,000 annually and reduce associated GHG emissions by at least 70 percent. In
addition to these ongoing efforts, the City has engaged in significant improvements in the safety and
accessibility of bike lanes and trails. In doing this, the City has contributed to an increase in alternative
modes of transportation, like walking and biking, which reduce the community’s transportation-related
emissions.

2.2.2 Existing Policies
Goals and policies that are related to climate change, either directly or indirectly in the City, are noted
below, organized by element of the City’s General Plan (City of South Lake Tahoe 2011). Please refer to
the City’s General Plan (City of South Lake Tahoe 2011) for the full language of the policies supporting
each goal.
Land Use and Community Design Element

Goal LU-1: To ensure a connected city, guide land use consistent with the Tahoe Regional Planning
Agency’s Transect Zoning system, and acquire the necessary Tahoe Regional Planning Agency
commodities for future revitalization, development, and economic growth.
•
•
•

Policy LU‐1.1: General Plan/Regional Plan Coordination
Policy LU‐1.2: Smart Growth
Policy LU‐1.5: Transect Zoning

Goal LU-2: To focus future commercial, multi‐family residential, tourist, civic, and social gathering
space development in community plan areas in order to maximize incentives and create transit‐,
bicycle‐, and pedestrian‐oriented places that serve the needs of both residents and visitors.
•
•
•
•
•
•

Policy LU‐2.4: Stateline/Ski Run Community Plan Area
Policy LU‐2.6: South “Y” Industrial Tract Community Plan Area
Policy LU‐2.10: Node Development Incentives
Policy LU‐2.11: Tahoe Valley Node Purpose
Policy LU‐2.12: Stateline Node Purpose
Policy LU‐2.13: Social and Economic Centers

Goal LU-3: To encourage the creation of more complete and well‐designed neighborhoods that
promote livability, safety, and sustainability.
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•
•
•

Policy LU‐3.1: Complete Neighborhoods
Policy LU‐3.2: Neighborhood and Recreation Connectivity
Policy LU‐3.4: Neighborhood Priority Lists

Goal LU-4: To encourage the revitalization, reuse, and expansion of existing and vacant sites in South
Lake Tahoe.
•
•

Policy LU‐4.1: Development Concentration
Policy LU‐4.2: Infill and Reinvestment Promotion

Goal LU-5: To revitalize and consolidate existing commercial uses while providing incentives and
commodities for new resident‐ and visitor‐serving commercial uses.
•
•
•

Policy LU‐5.1: Locally‐Serving Commercial
Policy LU‐5.3: Commercial Center Enhancement
Policy LU‐5.5: Neighborhood Serving Commercial Uses

Goal LU-7: To maintain an industrial district that provides for warehousing, research and development,
light industrial, and “green” technologies that are attractive, compatible with adjoining non‐industrial
uses, and well designed and maintained.

Goal LU-8: To enhance and unify the visual quality of South Lake Tahoe.
•
•

Policy LU‐8.2: Native Plant Use
Policy LU‐8.4: Strategically‐Placed Lighting

Goal LU-9: To become a leader in “green” building technology, energy efficiency, emerging
technologies, and sustainable development practices in the Lake Tahoe Basin.
•
•
•
•
•
•
•
•

Policy LU‐9.1: Sustainable Construction Methods
Policy LU‐9.2: “Green” Building Incentives
Policy LU‐9.3: “Green” Demonstration Program
Policy LU‐9.4: Energy Efficient City Buildings and Facilities
Policy LU‐9.5: Energy Efficiency Retrofits
Policy LU‐9.6: Sustainable Development Education
Policy LU‐9.7: Native Drought‐Resistant Landscaping
Policy LU‐9.8: Sustainability Plan

Goal LU-11: To ensure the fair treatment of all visitors and residents, regardless of race, culture, and
income with respect to land use and environmental decisions.
•
•
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2.3

CALIFORNIA CLIMATE LEGISLATION

In 2005, Executive Order (EO) S-3-05 was signed, which directed California to reduce GHG emissions to
1990 levels by 2020, and to 80 percent below 1990 levels by 2050. A year later, in 2006, the Global
Warming Solutions Act (Assembly Bill [AB] 32) was passed, establishing regulatory, reporting, and
market mechanisms to achieve quantifiable reductions in GHG emissions. AB 32 put a cap on GHGs,
setting a target of reducing emissions to 1990 levels by 2020. As part of its implementation of AB 32
and EO S-3-05, the California Air Resources Board (CARB) developed a Scoping Plan in 2008 (CARB
2008). The Scoping Plan, along with its update in 2014, describes the approach California will take to
reduce GHGs to achieve reduction targets and goals. In 2016, California reached the AB 32 target of
reducing GHG emissions to 1990 levels, 4 years ahead of schedule.
On April 20, 2015, Governor Edmund G. Brown Jr. signed EO B-30-15, establishing a new GHG emissions
reduction target of 40 percent below 1990 levels by 2030. This target aligns with those of leading
international governments such as the 28-nation European Union, which adopted the same target in
October 2014. EO B-30-15 also directed CARB to update the AB 32 Scoping Plan to reflect the path to
achieving the 2030 target. In September 2016, Governor Brown also signed Senate Bill (SB) 32, which
codified into statute the midterm 2030 target established by EO B-30-15. The new 2030 GHG emissions
reduction target places California on a trajectory toward meeting the goal of reducing statewide
emissions to 80 percent below 1990 levels by 2050. EO B-55-18, signed in September 2018, furthers
California’s efforts to reduce GHG emissions by setting a goal to achieve carbon neutrality by 2045 and
achieve net negative GHG emissions thereafter.
In November 2017, CARB published the California’s 2017 Climate Change Scoping Plan (2017 Scoping
Plan) (CARB 2017), which lays out the framework for achieving the 2030 reductions as established in EO
B-30-15 and SB 32. The 2017 Scoping Plan identifies GHG reductions by emissions sector to achieve a
statewide emissions level that is 40 percent below 1990 levels by 2030.
In addition to legislation setting statewide GHG reduction targets, SB 375, signed by Governor
Schwarzenegger in 2008, better aligned regional transportation planning efforts, regional GHG emissions
reduction targets, and land use and housing allocations. SB 375 requires Metropolitan Planning
Organizations (MPOs) to adopt a Sustainable Communities Strategy (SCS) or Alternative Planning
Strategy, showing prescribed land use allocations in each MPO’s RTP. CARB, in consultation with the
MPOs, provides each affected region with reduction targets for GHGs emitted by passenger cars and light
trucks in their respective regions for 2020 and 2035. TRPA approved Linking Tahoe: Regional
Transportation Plan that integrates the RTP and SCS in April 2017 (Tahoe Regional Planning Agency 2017).
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2.4

LOCAL TARGETS

Communities in the Lake Tahoe region have long been champions for environmental stewardship and
conservation. As early as the late nineteenth century, citizens began expressing concerns about the
degradation of the local environment. Decades of advocacy eventually led the U.S. Forest Service and
the States of Nevada and California to acquire and preserve tens of thousands of acres in the Basin
(Tahoe Fund 2020).
Further efforts to protect the area have begun to focus on mitigating climate change and its impacts.
While the reduction targets and climate action goals set by the state will be effective in combatting
climate change, the City took even more progressive action through the passing of the Resolution (City
of South Lake Tahoe 2017), which committed to a number of sustainability goals:
•

achieve 50 percent municipal renewable energy by 2025, 100 percent community-wide
renewable electricity by 2032, and 100 percent community-wide renewable energy by 2050;

•

reduce community-wide GHG emissions by 50 percent by 2030 and 80 percent by 2040; and

•

publish updated GHG emissions inventories at least every 3 years.

As shown in Table 2-1, the Resolution committed the City to reducing emissions faster than the targets
set by the state. The City Council’s priorities and input from the community contributed to the adoption
of these aggressive goals.
Table 2-1. State and Local Emissions Reduction Goals
Year

California Emissions Reduction Targets
(below 1990 levels)

SLT Emissions Reduction Targets (below 2015 levels)

2030

40%

50%

2040

--

80%

2045

carbon neutrality

2050

80%

--

Note: SLT = City of South Lake Tahoe.
Source: Ascent Environmental 2020.

As discussed in Chapter 6, “Implementation and Monitoring,” the City will conduct GHG emissions
inventories at least every 3 years to track progress toward the GHG reduction goals, evaluate new
targets and legislation adopted by the state, and adjust CAP GHG reduction strategies as needed to
ensure the City achieves long-term climate goals.
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Chapter 3 Greenhouse Gas Emissions Inventories, Projections, and Targets

This chapter summarizes the accounting of greenhouse gas (GHG) emissions from activities within the
City of South Lake Tahoe (City). It details all of the sources and activities that contributed GHG
emissions for the 2015 baseline GHG inventory year and 2018 GHG inventory update, describes the
annual increase in emissions if action is not taken to reduce annual emissions through the year 2050,
and outlines the path forward to reducing emissions consistent with statewide reduction targets and
the targets established in the Resolution for the years 2030 and 2040.

3.1

GREENHOUSE GAS EMISSIONS INVENTORIES

The first step in the climate action planning process is preparing a GHG emissions inventory. Local
governments must first have a comprehensive understanding of the emissions that are generated by
community activities before they can develop policies to reduce those emissions. GHG emissions
inventories serve to provide an estimate of emissions that serve as the basis for measuring progress in
implementing a climate action plan (CAP).
In 2019, the City completed the 2015 municipal and community-wide GHG emissions inventory (2015
GHG Inventory), which is the City’s first GHG inventory and serves as the baseline for the CAP (City of
South Lake Tahoe 2019). The 2015 GHG Inventory accounts for all of the GHG emissions generated
within a defined jurisdictional boundary for the year 2015. It identifies the sources, activities, and sectors
that are producing these emissions and the relative contribution of each. This information is then used
to inform effective and efficient strategies to reduce GHG emissions. The 2015 GHG Inventory also
provides a baseline that is used to project, or forecast, emissions trends into the future.
The City will conduct updated GHG emissions inventories at least every 3 years, in line with the
Resolution (City of South Lake Tahoe 2017) goals. Updated inventories will be used to compare annual
emissions relative to the 2015 baseline and track progress in emissions reductions achieved through
CAP measure implementation. The City’s CAP implementation strategy is outlined in Chapter 6.

3.2

2015 BASELINE GHG EMISSIONS INVENTORY

The 2015 GHG Inventory was developed using ClearPath, the online GHG emissions inventory software
provided by ICLEI – Local Governments for Sustainability. The inventory was conducted in accordance
with the U.S. Community Protocol (ICLEI – Local Governments for Sustainability USA 2019) in order to
establish consistency with future inventories and those of other jurisdictions. Emissions are reported in
terms of metric tons of carbon dioxide equivalent (MTCO2e). Global Warming Potential (GWP) values
from the Intergovernmental Panel on Climate Change Fifth Assessment Report were used for the
calculations.
The 2015 GHG Inventory analyzes activity in the year 2015 and includes 11 emissions categories. Table
3-1 provides a description of emissions associated with each category.
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Table 3-1. City of South Lake Tahoe Emissions Categories
Emissions Category
Natural Gas

Description
Building energy use emissions associated with combustion of natural gas in residential
and nonresidential buildings.

On-Road
Transportation

On-road transportation emissions associated with gasoline and diesel consumption from
motor vehicles on local and regional roadways.

Grid Electricity

Building energy use emissions associated with electricity in residential and nonresidentia l
buildings.

Solid Waste

Waste emissions associated with waste generated by residents and businesses of the City
and disposal of mixed and organic waste in landfills.

Off-Road
Transportation

Off-road transportation emissions associated with gasoline and diesel fuel use from
recreational vehicles, construction equipment, and residential and commercial equipment.

Recreational Boats

Water transport emissions associated with the gasoline and diesel consumption from
recreational boats on Lake Tahoe.

Water and
Wastewater

Emissions associated with the water supplied, conveyed, treated, and distributed to
residents and businesses within the City. Wastewater treatment fugitive and process
emissions consisting of GHGs from operational fossil fuels.

Aircraft

Aviation emissions associated with the combustion of jet kerosene and aviation gasoline
from aircraft.

Natural Gas
Leakage

Emissions resulting from the leakage of natural gas throughout the distribution and
supply lines.

Propane

Building energy use emissions associated with combustion of propane in residential
buildings.

Wood

Building energy use emissions associated with combustion of wood in residential
buildings.

Source: City of South Lake Tahoe 2019

The measures included in Chapter 4 of this CAP are focused primarily on the City’s ability to reduce
inventoried emissions. However, reducing GHG emissions consistent with the community’s goals will
also require partnerships and individual efforts beyond the City’s control. Daily choices made by
residents, businesses, and organizations within the City result in the generation of GHG emissions that
extend beyond the influence of the City and this CAP. Individual actions, such as buying locally grown
food or locally manufactured products, reducing household water use, or reducing the amount of
organics sent to landfills by composting personal food waste, have the ability to reduce GHG emissions
beyond reductions identified in the CAP. These individual actions, along with efforts taken by the City,
will combine to effectively reduce the community’s local carbon footprint. Community outreach and the
sustained involvement of citizens and business owners will be required to support implementation of
the CAP measures, specifically those focused on individual or household behavior and consumption.
Three primary GHGs are quantified in the City’s inventory: carbon dioxide (CO2), methane (CH4), and
nitrous dioxide (NO2). These gases are converted to a comparable unit by multiplying each non-CO2 gas
by their GWP, reporting emissions in terms of MTCO2e. This conversion allows consideration of all gases
in comparable terms and makes it easier to communicate how various sources and types of GHG
3-2
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emissions contribute to climate change. A metric ton of CO2e is the standard measurement of the
amount of GHG emissions produced and released into the atmosphere.
Based on the 2015 GHG Inventory, the City generated approximately 243,196 MTCO2e. The 2015 GHG
Inventory is organized into the following four emissions sectors: transportation, building energy, solid
waste, and water and wastewater. Figure 3-1 illustrates the total percentage that each emission sector
is contributing to the 2015 GHG Inventory total.
Water and
Wastewater
2%

Solid Waste
7%

Transportation
32%

Building Energy
59%
Transportation

Figure 3-1.

Building Energy

Solid Waste

Water and Wastewater

2015 GHG Inventory by Emissions Sector
Source: City of South Lake Tahoe 2019

The City’s 2015 baseline GHG emissions are also organized by source and activity. The primary source
contributing to GHG emissions in the City was natural gas, which accounted for approximately 31
percent of the total emissions in 2015. Natural gas emissions are primarily associated with the
combustion of natural gas as a heating fuel source for homes and businesses. These emissions were
estimated based on the quantity of natural gas consumed, reported by the local utility, Southwest Gas.
On-road transportation was the second-largest emissions-generating activity in the City, accounting for
approximately 25.7 percent of the City’s emissions. On-road transportation activities are primarily
related to gasoline and diesel consumption in on-road
The City’s 243,196 MTCO 2e
vehicles on local and regional roadways. These emissions
emissions level is equivalent to
were calculated based on estimated vehicle miles traveled
GHG emissions from driving a
single average passenger vehicle
(VMT) for all vehicles traveling to, from, and within the City.
603 million miles, or the amount of
Emissions from grid electricity accounted for approximately
CO2 emitted from the energy used
25.1 percent of the City’s 2015 emissions. Emissions
to charge over 31 billion
smartphones.
generated from grid electricity are associated with electricity
consumption in buildings within the City, and emissions
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estimates were calculated using electricity consumption data provided by the local utility, Liberty
Utilities.
A detailed breakdown of the total MTCO2e in the City’s 2015 inventory is provided in Table 3-2.
Table 3-2. City of South Lake Tahoe Emissions by Source for 2015
Emissions Sector

Source

Total Emissions (MTCO2e)

Percent of
Total

Building Energy

Natural Gas

74,826

30.8%

Transportation

On-Road Transportation

62,472

25.7%

Building Energy

Grid Electricity

61,006

25.1%

Solid Waste

Solid Waste

16,945

7.0%

Transportation

Off-Road Transportation

10,925

4.5%

Transportation

Recreational Boats

5,999

2.5%

Water and Wastewater

Water and Wastewater

4,493

1.9%

Transportation

Aircraft

3,121

1.3%

Building Energy

Natural Gas Leakage

2,441

1.0%

Building Energy

Propane

504

0.2%

Building Energy

Wood

465

0.2%

243,196

100%

TOTAL
Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: City of South Lake Tahoe 2019

3.3

UPDATED 2018 GHG EMISSIONS INVENTORY

In 2020, the City completed the 2018 GHG Inventory update (2018 GHG Inventory). Based on the 2018
GHG Inventory, total community-wide emissions in 2018 were 263,167 MTCO2e, an approximate 8.2
percent increase from the 2015 GHG Inventory. The 2018 GHG Inventory is organized by the following
sectors: residential energy, transportation and mobile sources, nonresidential energy, solid waste, and
water and wastewater. The 2018 GHG Inventory is provided for informational purposes only and is not
associated with the emission forecast or reduction targets. Table 3-3 and Figure 3-2 include a
comparison of GHG emissions in 2015 and 2018.
Between 2015 and 2018, emissions from two sources within the City decreased, while emissions from all
other emissions sectors increased. Emissions generated from electricity use declined by approximately
4.5 percent, demonstrating a potential increase in the percentage of electricity being provided to the
community by renewable sources or a decrease in overall energy usage. On-road transportation
emissions decreased by approximately 11.3 percent; however, as noted below, in Section 3.3.1, this
decrease is attributable to a change in methodology used to calculate emissions from on-road vehicles
and cannot be directly attributed to decreased driving or VMT in the community.
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Table 3-3. City of South Lake Tahoe GHG Emissions for 2015 and 2018 Comparison
Source

Total 2015 Emissions
(MTCO2e)

Total 2018 Emissions
(MTCO2e)

Percent
Change

Natural Gas

74,826

82,649

10.5%

On-Road Transportation

62,472

55,412

- 11.3%

Grid Electricity

61,006

58,375

- 4.3%

Solid Waste

16,945

29,670

75.1%

Off-Road Transportation

10,925

11,297

3.4%

Recreational Boats

5,999

6,231

3.9%

Water and Wastewater

4,493

8,487

88.9%

Aircraft

3,121

3,650

16.9%

Natural Gas Leakage

2,441

2,713

11.1%

Propane

504

533

5.8%

Wood

465

4,150

793.0%

TOTAL

243,196

263,167

8%

Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: City of South Lake Tahoe 2019
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Figure 3-2.
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2015 and 2018 GHG Emissions Inventories Comparison
Source: City of South Lake Tahoe 2019
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3.3.1

2015 and 2018 Inventory Comparison

Provided below is a discussion of the two main differences in the accounting methodologies between
the 2015 and 2018 GHG Inventories, which partly contribute to changes in annual emissions from 2015
to 2018. The 2018 GHG Inventory is provided for informational purposes only and is not associated with
the emission forecast or reduction targets.

On-Road Transportation
On-road transportation emissions are shown to have decreased approximately 11.3 percent; however,
this is at least in part because of a change in the quantification methodology. For the 2015 GHG
Inventory, VMT data were provided by the Tahoe Regional Planning Agency (TRPA). TRPA supplied VMT
data for the year 2015 from its TransCAD Travel Demand Model. For the 2018 GHG Inventory, TRPA
provided VMT data from StreetLight Data, a new data source that the agency is using. Because of a
difference in traffic modeling methodologies used in the 2015 and 2018 GHG Inventories, it cannot be
determined definitively if the reductions in VMT between the two years is caused by actual decreases in
VMT or a difference in the VMT modeling methodologies.

Wood
Emissions from wood combustion in homes are shown to have increased approximately 793 percent
between 2015 and 2018. This increase is attributable to a change in the data and methodology used to
estimate emissions associated from wood combustion. For the 2015 GHG Inventory, household wood
use for heating was estimated using the Energy Information Administration’s State Energy Data System
(EIA SEDS) and U.S. Census Bureau data. The estimates for 2015 household wood use were provided in
units of cords, which were then converted to British Thermal Units (BTUs) using a conversion factor. For
the 2018 Inventory, the EIA SEDS data were supplied in BTUs, and no conversion was needed. The
increase in emissions from wood combustion from 2015 to 2018 was caused by a calculation error in
the estimation of 2015 emissions from this source that underestimated total emissions.

3.4

FORECAST

The City’s GHG emissions forecast provides a modeled estimate for the rate at which community-wide
emissions may increase or decrease in future years through 2050. The forecast provides an estimate of
future emission levels that are based on a continuation of current trends in activity, population and job
growth, and relevant legislative actions that have already been adopted. Projections provide insights
into the scale of local reductions needed to achieve the GHG emissions reduction targets, in addition to
legislative actions.
The CAP uses two projections, referred to as the Business-as-Usual (BAU) and Legislatively Adjusted
BAU (ABAU) scenarios. The BAU projection assumes that no additional efforts or legislative actions
beyond what have already been adopted will be made to reduce GHG emissions in the future. The
BAU projection also assumes that population, employment, and transportation activity will grow over
3-6
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time. The ABAU scenario provides a reduction from the BAU projection by accounting for federal
and state actions that are anticipated to take place in the future, assuming the same demographic
trends as BAU projections.

3.4.1

Legislatively Adjusted Business-as-Usual

The ABAU scenario accounts for a variety of approved legislative actions that will further reduce BAU
emissions in the City. This adjustment accounts for the implementation of legislative actions at
the federal and state level by estimating the impacts of these actions on the various GHG emissionsproducing categories in the CAP. The ABAU scenario does not include local government actions, such as
the implementation of GHG emissions reduction measures identified in this CAP. The legislative actions
applied to estimate the ABAU scenario are included in Table 3-4.
Table 3-4. City of South Lake Tahoe Emissions by Source for 2015
Description

Sectors
Applied

Source

Legislative Reduction

State

Renewable Portfolio
Standard

Requires California energy utilities to procure 33 percent of
electricity from renewable sources by 2020.

Building
Energy, Water

State

Senate Bill 100

Requires California energy utilities to procure 60 percent of
electricity from renewable sources by 2030 and 100 percent
from renewable and zero-carbon sources by 2045.

Building
Energy, Water

State

California Building
Efficiency Standards
(Title 24, Part 6)

Requires all new buildings in California to comply with energy
efficiency standards established by California Energy
Commission.

Building
Energy

State

Pavley Clean Car
Standards

Establishes GHG emissions reduction standards for model
years 2009 through 2016 that are more stringent than federal
CAFE standards.

On-Road
Vehicles

Federal

Fuel Efficiency
Standards for Mediumand Heavy-Duty
Vehicles

Establishes fuel efficiency standards for medium- and heavyduty engines and vehicles.

On-Road
Vehicles

Source: City of South Lake Tahoe 2019

Table 3-5 and Figure 3-3 show the summary of the City’s projected ABAU GHG emissions through
2050 by emission sector. The City’s total emissions are projected to decrease by approximately 61
percent because of legislative actions by 2050.
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Table 3-5. City of South Lake Tahoe ABAU Emissions Forecast through 2050 (MTCO 2 e)
Emissions
Sector

2015

2020

2030

2040

2045

2050

Transportation

79,580

65,155

52,476

52,017

53,843

25,089

Building
Energy

143,234

147,827

131,953

119,425

101,146

102,053

Solid Waste

16,305

16,474

16,628

16,713

16,757

16,783

Water and
Wastewater

4,455

4,144

2,784

1,539

155

156

TOTAL

243,196

233,600

203,841

189,695

171,900

144,081

Notes: MTCO2e = metric tons of carbon dioxide equivalent. Building Energy emissions sector includes electricity, natural gas, and
other nontransportation fuel use.
Source: City of South Lake Tahoe 2019

300,000

Annual MTCO2e

250,000
200,000
150,000

100,000
50,000
0
2015

Transportation

2020
Electricity

Figure 3-3.

2030

Solid Waste

Year

2040

Water and Wastewater

2045

2050

Natural Gas/Other heating fuels

ABAU Emissions Forecast by Emissions Sector through 2050
Source: Ascent Environmental 2020

3.5

EMISSIONS REDUCTION TARGETS

The emissions reduction targets in this CAP have been established based on ensuring consistency with
statewide GHG emissions targets, as well as the City’s Resolution. As directed in Assembly Bill 32, Senate
Bill 32, and Executive Order B-55-18, the state aims to reduce annual statewide GHG emissions to:
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•

1990 levels by 2020;

•

40 percent below 1990 levels by 2030;

•

carbon neutrality by 2045; and,

•

80 percent below 1990 levels by 2050.

The 2020 and 2030 targets set in the California Air Resources
Board’s (CARB) 2017 Scoping Plan represent benchmarks,
consistent with prevailing climate science, charting an appropriate
trajectory forward that is in line with the state’s role in stabilizing
climate change below dangerous thresholds. Though framed to
reduce emissions to meet the state’s near-term requirements, these
targets are intended to provide a pathway for reductions beyond
2030, framed by the Paris Agreement, which calls for limiting global
warming to well below 2 degrees Celsius (CARB 2017).

To meet reduction targets,
the City will need to reduce
emissions to:
▪ 122,000 MTCO2e per year
by 2030
▪ 50,000 MTCO 2e per year
by 2040

Because the necessary data are not available to estimate the City’s 1990 emission levels, proportional
targets for the CAP update were developed that express the level of GHG emissions reductions that
would be needed locally between 2015 and future target years to demonstrate consistency with
statewide targets. To determine an equivalent reduction target at the local level, CARB’s 2017 Scoping
Plan recommends community-wide GHG reduction goals for local CAPs that will help the state achieve
its 2030 target and longer-term 2045 goal. CARB recommends that local governments evaluate and
adopt robust and quantitative goals that align with the statewide per capita targets and the state’s
sustainable development objectives to develop plans to achieve local goals (CARB 2017). These state
goals consist of reducing emissions to 6 MTCO2e per capita and 2 MTCO2e per capita by 2030 and
2050, respectively.
Because the statewide per capita targets are based on the statewide GHG emissions inventory that
includes all emissions sectors in the state (and not all emissions sectors apply to all jurisdictions), CARB
also states that it is appropriate for local jurisdictions to derive evidence-based local per capita goals.
These should be consistent with the framework used to develop the statewide targets. The 2017
Scoping Plan clarifies that an evidence-based local per capita goal, or some other metric that the local
jurisdiction deems appropriate (e.g., mass emission, per service population), may be used (CARB 2017).
With the Scoping Plan recommendations in mind, reduction targets were derived using a mass
emissions approach.
Statewide per capita targets are based on the statewide mass reduction targets (i.e., 40 percent below
1990 levels by 2030 and 80 percent below 1990 levels by 2050). CARB’s statewide inventories for 2016
show emissions from all sectors were approximately 431 million MTCO2e (MMTCO2e) in 1990 and 429
MMTCO2e in 2016 (CARB 2018). Thus, 2016 statewide emissions were 2 MMTCO2e (0.37 percent) less
than the 1990 level and the state’s 2020 GHG target. Because the City’s baseline GHG inventory is for
the year 2015, it is assumed that changes in emissions between 2015 and 2016 are negligible for
establishing mass emissions targets. Consequently, no further reductions from 2016 emissions levels are
City of South Lake Tahoe Climate Action Plan
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needed to achieve the 2020 target of reducing emissions to 1990 levels. Because 2016 statewide
emissions are essentially equal to the 1990 emissions level based on CARB data, reduction percentages
from 2016 levels needed to meet the state’s 2030 and 2050 goals are equivalent to the reduction
percentages when measured against 1990 levels: 40 percent by 2030 and 80 percent by 2050. Thus,
consistent with CARB’s recommendations for community-wide targets, the following adjusted reduction
targets should be achieved in the City to meet statewide GHG reduction goals:
•
•

40 percent below 2015 levels by 2030 and
80 percent below 2015 levels by 2050.

As discussed in Chapter 1, on April 18, 2017, the City passed Resolution 2017-26, Establishing
Renewable Energy and Carbon Emissions Reduction Goals (Resolution). The Resolution committed the
City to reduce emissions to:
•
•

50 percent below 2015 levels by 2030 and
80 percent below 2015 levels by 2040.

Based on the ABAU emissions forecast, the City will need to reduce annual GHG emissions by an
additional 82,243 MTCO2e by 2030 and 141,056 MTCO2e by 2040 to meet emissions reduction targets.
Based on current demographic trends and as shown in Figure 3-4, the emissions in the BAU scenario
are expected to increase slightly over the next 30 years in the absence of local, state, or federal
legislation. Under BAU, the City is projected to generate 296,557 MTCO2e annually by 2040. With state
adjustments applied under the ABAU scenario, the City is projected to generate 203,841 MTCO2e in
2030 and 189,695 MTCO2e in 2040. Table 3-6 and Figure 3-4 provide a summary of BAU and ABAU
projections, as well as the City’s target annual emissions and the total reduction needed to meet the
targets.
Table 3-6. City of South Lake Tahoe Emissions Projection Scenarios
Emissions Sector

2015

2020

2030

2040

2045

Business-as-Usual Total

243,192

263,332

289,886

296,557

292,135

Adjusted Business-as-Usual Total

243,196

233,600

203,841

189,695

171,900

Emissions Reduction Targets

243,196

233,600

121,598

48,639

-

-

82,243

141,056

171,900

Reductions from ABAU needed to
achieve City Targets
Source: Ascent Environmental 2020.
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Emissions Reduction Targets

Business as-Usual Total

City of South Lake Tahoe Emissions Forecast Scenarios and Reduction Targets
Source: Ascent Environmental 2020

State and federal legislative actions alone would not be adequate to achieve the City’s 2030 and 2040
GHG reduction targets. While these legislative actions would account for approximately 50 percent of
the reductions needed to achieve this goal, the City would need to implement additional local actions
to close the remaining emissions gap and achieve the City’s targets.
While setting goals beyond 2030 is important to provide long-term objectives, it is difficult to establish
targets beyond a 15-year time frame, for which defensible reduction assumptions can be made. This is
primarily because of the uncertainty around future technological advances and future changes in state
and federal law beyond 2030. As climate science and policy continue to advance, the City may be able
to apply new strategies to assist in the state’s long-term 2045 GHG emissions reduction goal in future
CAP updates, as outlined in Chapter 6. Moreover, new federal and state regulations could further
reduce emissions that are currently being captured by local measures and actions.
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Chapter 4 Greenhouse Gas Reduction Strategies and Measures

This chapter outlines the strategies and actions that the City will implement to achieve required GHG
reductions beyond those assumed to result from legislative actions taken by the federal and state
governments. The locally based strategies identified in this chapter are those that the City can
implement to reduce GHG emissions from activities within the jurisdiction.
The City’s CAP includes 14 strategies and 27 actions that would
help reduce community-wide emissions. The strategies are
organized into five emissions sectors: transportation, land use,
building energy, water and solid waste, and carbon sequestration
and watershed health. For each strategy, one or more actions
define the activities, programs, policies, or projects that the City
will implement or support to reduce GHG emissions.

The City’s CAP includes 14
strategies and 27 GHG
reduction actions in the
following five emissions
categories:
▪ Transportation
▪ Land Use
▪ Building Energy
▪ Water and Solid Waste
▪ Carbon Sequestration
and Watershed Health

This CAP includes strategies to reduce GHG emissions from
community-wide activities and municipal operations. While these
strategies are primarily intended to reduce GHG emissions, they
also provide co-benefits beyond GHG emissions reductions, such as community empowerment,
improved air quality, cost savings, new employment opportunities, resource conservation, and
improved quality of life. Climate change adaptation, discussed further in Chapter 5, is also an important
co-benefit of many GHG emissions reductions strategies.

SUMMARY OF GREENHOUSE GAS REDUCTION STRATEGIES
Through the adoption of Resolution 2017-26, Establishing Renewable Energy and Emissions Reduction
Goals, the City has established a 2030 GHG emissions reduction target (50 percent below 2015 levels)
and a 2040 target (80 percent below 2015 levels). As described in Chapter 3, the City will not
successfully meet its 2030 target under a Business-as-Usual (BAU) scenario if community growth and
emissions are consistent with projections. The City is anticipated to generate 289,886 metric tons of
carbon dioxide equivalent (MTCO2e) in 2030 under BAU conditions, which would exceed the City’s 2030
target by 168,288 MTCO2e.
The measures in this CAP are focused on meeting the 2030 target. State and federal regulations (see
Legislatively Adjusted BAU [ABAU] projections in Chapter 3) would further reduce community-wide
emissions in 2030; however, the City would still be responsible for reducing 82,243 MTCO2e through
local actions to meet its 2030 target.
Table 4-1 shows the GHG reductions attributable to the measures in this CAP and how anticipated
reductions will help the City close the gap of 82,243 MTCO2e to meet its 2030 target.
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Table 4-1. Greenhouse Gas Reductions from Business-as-Usual
Emissions (MTCO2e)

Description

2030

2040

2045

289,886

296,557

292,135

Federal and State Action Reductions

86,045

106,862

120,234

ABAU Emissions Projection (BAU Projection –
Federal and State Action Reductions)

203,841

189,695

0

2030 Target Emissions

121,598

48,639

0

Reductions from CAP Transportation Actions

3,026

4,084

5,130

BAU Emissions Projection

Reductions from CAP Land Use Actions

9,113

13,122

15,265

Reductions from CAP Building Energy Actions

71,499

51,128

51,482

Reductions from CAP Water and Solid Waste Actions

3,326

7,356

12,067

Reductions from CAP Carbon Sequestration and Watershed Health
Actions

1,110

2,220

3,330

Total Reductions from CAP Measures

88,074

77,910

87,274

Total Reductions Needed to Achieve City Targets

82,243

141,056

171,900

Percentage of Gap Achieved Through Initial Measures

107%

55%

51%

City Emissions with CAP (ABAU - CAP Reductions)

115,767

111,785

84,627

Notes: Numbers are rounded to the nearest thousand (with the exception of reduction measure values , which were rounded
to the nearest hundred); values and totals may not equal the values summed in other tables or figures.
BAU = Business-as-Usual; ABAU = Adjusted Business-as-Usual; MTCO2e = metric tons of carbon dioxide equivalent.
Source: Calculated by Ascent Environmental in 2020

As shown in Table 4-1, the strategies included in the CAP, if fully implemented, would reduce annual
emissions by 89,184 MTCO2e in 2030, allowing the City to achieve its target of reducing emissions to 50
percent below 2015 levels. To close the gap between the City’s anticipated ABAU emissions and the
CAP target in 2030, the CAP includes 14 strategies and 27 GHG reduction actions organized under five
GHG emissions categories. These strategies and actions were developed based on a combination of
factors, including:
•

the best available climate action planning guidance;

•

the feasibility of the measure to be implemented by the City;

•

existing policies or programs that can be expanded or proposed policies yet to be adopted; and

•

feedback from the community and other stakeholders.

Each action is described in detail in the following sections. The strategy framework consists of
strategies, actions, and GHG reduction potential, which are defined below in Table 4-2. It is important
to note that not all strategies or supporting actions are quantified for their GHG reduction potential
and, therefore, do not have GHG reduction summary tables for all actions. While these strategies will
still help support reducing GHG emissions, because of insufficient data or unknown variables that may
affect strategy implementation, these strategies were not quantified. Strategies for implementation of
the GHG reduction strategies are described in Chapter 6.
4-2
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Table 4-2. Greenhouse Gas Reduction Strategy Framework
Category

Description

Strategy

High-level strategies that the City will implement to achieve GHG reductions in one of
the five emissions sectors. Each emissions category may have one or more associated
strategies. The framework includes 14 overall strategies.

Action

The programs, policies, or projects that the City will implement that will cause a direct
and measurable reduction in GHG emissions.

Action Items

Action Items are the supporting actions that need to be taken to fully implement the
action and the larger strategy.

Timeframe

The Timeframe includes an estimate of when the action should be implemented based
on the time required to fully implement a strategy. The timeframe categories are:
▪
Ongoing: Implementation is already occurring or would be required to be
implemented continuously.
▪
Near term: Implementation will occur within the next 1–3 years.
▪
Midterm: Implementation will occur within the next 3–5 years.
▪
Long term: Implementation will occur within the next 5–7 years or longer.

GHG Reduction Summary

The estimated GHG reductions achieved for target year (i.e., 2030, 2040, and 2045) by
the strategy if fully implemented. The GHG reduction potential is presented in
MTCO2e. The GHG reduction summary also includes a key metric to measure progress
toward the estimated GHG reductions from the strategy.

Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: Ascent Environmental 2020.
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TRANSPORTATION STRATEGIES
The transportation sector includes emissions from on-road
vehicles, off-road vehicles and equipment, boats, and
airplanes. Transportation represents the City’s second-largest
emissions sector, accounting for approximately 32 percent of
emissions in 2015.
On-road transportation consists of people and goods
traveling within, to, from, and through the City by vehicle.
Emissions are generated from on-road vehicles driven by
residents and visitors because of the combustion of
petroleum in internal combustion engines. In 2015, on-road
transportation accounted for approximately 25.7 percent of
total City emissions. See the 2015 municipal and communitywide GHG emissions inventory (2015 GHG Inventory) for full
details on this emissions sector (City of South Lake Tahoe
2019).
Reductions in emissions from on-road vehicles (e.g.,
passenger vehicles and light-duty trucks) related to federal
and state vehicle fuel efficiency standards, will contribute to
reducing on-road transportation emissions. While these
legislative reductions apply to the fuel efficiency of vehicle
operations, the state relies on local and regional agencies
(e.g., Tahoe Regional Planning Agency [TRPA]) to implement
strategies that affect the frequency or distance of vehicle
travel, or the type of transportation mode used for travel. The
CAP’s transportation strategies focus on reducing emissions
from on-road transportation sources, as well as reducing
vehicle trip lengths and transitioning most trips to walking,
biking, and public transit.

Public transit at Heavenly Mountain Resort. Photo by
Corey Rich/TRPA.

Electric vehicle charging station in South Lake Tahoe.
Photo by TRPA.
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Strategy 1: Collaboration-Transportation (COT) – Collaborate with Regional Transportation
Agencies to Reduce Transportation-Related GHG Emissions
This strategy focuses on collaborating with regional agencies and partners, such as TRPA and the Tahoe Transportation District (TTD), to
promote sustainable transportation options for City residents and visitors and to explore a more sustainable transportation model for the
City and Tahoe Basin.
Action #

Action

Action Items
▪
▪

COT-1

Partner with Tahoe
Regional Planning Agency
to support transportation
programs

▪

▪
▪

COT-2

Explore and evaluate the
impacts of a basin entry
fee and resident passes
and other new regional
funding

▪

Partners

Timeframe

Work with TRPA to help implement the projects in the
Regional Transportation Plan that are applicable to the City.
Work with TRPA to implement Commute Tahoe program,
which focuses on reducing VMT by commuters.
o Implement the program for City employees to be a
model for the rest of the community.
Help promote the Linking Tahoe plan as a resource and/or
support marketing efforts for alternative modes of
transportation, such as transit, biking, and walking (TRPA
2017).
Ensure that proper marketing and information-sharing
strategies are implemented to inform residents and visitors.

City, TRPA, TTD

Ongoing

Engage in conversation with regional partners to explore the
implementation of a “toll” or entry fee for vehicles entering
into the Tahoe Basin and the City, similar to the fee used on
the Bay Area bridges or for national parks, while also
advocating for local and commercial passes.
Use the revenues generated through the program to fund
transportation projects that improve quality of life and reduce
GHGs. If this proves not to be feasible, explore other options
for securing a regional revenue source to support
transportation projects and reduce personal vehicle use.

City, TRPA, TTD

Midterm

Notes: Bold = lead agency for action; TRPA = Tahoe Regional Planning Agency; TTD = Tahoe Transportation District; VMT = vehicle miles traveled.
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Strategy 2: Education-Transportation (EDT) – Increase Education and Outreach to Promote
Awareness of Public Transit and EVs
This strategy focuses on increasing education and outreach to all residents and visitors to promote awareness about public transit, commute
options, and electric vehicles (EVs).
Action #

Action

Action Items
▪

EDT-1

Conduct
comprehensive
outreach and
education to
support transit and
EVs

▪
▪
▪
▪

Provide extensive outreach and education for transit and EV
initiatives to all residents, particularly in local high schools and
middle schools.
Work with LTUSD to promote Safe Routes to School to encourage
students to walk and bike to school.
Use the Tahoe Bike Challenge as an opportunity to get students
and residents excited and involved.
Invest resources in marketing and outreach campaigns to shift the
culture to pro-transit and pro-EV.
Ensure that education outreach is also geared toward visitors,
requiring that materials be provided by hotels and as part of the
Vacation Home Rentals permitting process.

Partners

Timeframe

City, TRPA, TTD, LTUSD

Ongoing

Notes: Bold = lead agency for action; EV = electric vehicle; LTUSD = Lake Tahoe Unified School District; TRPA = Tahoe Regional Planning District; TTD = Tahoe
Transportation District.
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Strategy 3: Electric Vehicles (EVs) – Increase the Use of EVs to Reduce Emissions from
Passenger and Transit Vehicles
This strategy focuses on increasing the use of EVs, including passenger vehicles and vehicle fleets, to support the phasing out fossil fuel vehicles and
reducing transportation emissions. It also highlights the need for the installation of a robust EV charging network.
Action #

Action

Action Items
▪

▪

EV-1

Promote and
incentivize EVs
and EV chargers

▪

▪

▪
▪
▪

EV-2

Convert public
agency fleets to
EVs or alternative
fuels

▪
▪
▪
▪

Partners

Timeframe

Promote the adoption of EVs and installation of EV charging infrastructure for
individuals and fleets, using outreach and education to spread awareness of
available incentives, such as utility rebates.
Evaluate potential incentives to convert fleets (e.g., for ski resorts, rental,
private, school) to EVs or alternative fuel vehicles.
Deploy a public outreach campaign and give the public opportunities to drive EVs,
and consult and align with the Tahoe-Truckee Plug-in Electric Vehicles Readiness Plan
(TRPA and TDPUD 2017).
Provide charging stations throughout the City at public facilities, parks, beaches,
campgrounds, and other high-use parking areas, and provide free parking and
charging for EVs and other zero-emission vehicles in paid parking areas.
Incentivize resorts and other large businesses to provide charging stations.
Collaborate regionally with surrounding jurisdictions to incentivize the installation of a
complete charging network, particularly between the City, Sacramento, and the Bay Area.

City, TRPA,
businesses, LTUSD,
Liberty Utilities

Near term

Pursue funding to obtain EVs or other alternative fuel municipal fleet vehicles,
such as synthetic methane from forest biomass or compressed natural gas.
Adopt a sustainable fleet policy and strive to achieve electrification of 50
percent of municipal vehicles by the year 2025.
Work with TTD to convert the existing transit fleet to EVs or ZEVs.
Support efforts to install EV charging, and require any new transit centers to be
equipped with EV charging stations for transit buses.
Explore the feasibility of expanding the use of compressed natural gas,
renewable diesel, and other renewable fuel sources in the interim.

City, TTD, TRPA

Near term

Notes: Bold = lead agency for action; EV = electric vehicle; LTUSD = Lake Tahoe Unified School District; TRPA = Tahoe Regional Planning Agency; TTD =Tahoe
Transportation District; ZEV = zero emission vehicle; TDPUD = Truckee-Donner Public Utility District.
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GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

MTCO2e reduction

220

524

1,062

Number of nonresidential EV charging stations installed

50

100

150

EV-1

EV-2
MTCO2e reduction

51

77

112

Percentage of municipal fleet VMT from EVs or ZEVs

50%

75%

100%

Notes: EV = electric vehicle; MTCO2e = metric tons of carbon dioxide equivalent; ZEV = zero emission vehicle.
Source: Data provided by Ascent Environmental in 2020
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Strategy 4: Transportation Demand Management (TDM) – Reduce or Redistribute Travel
Demand by Working with Local Businesses
This strategy focuses on partnering with large local employers to reduce or redistribute travel demand in the community by providing
flexible schedules and alternative options for traveling to work.
Action #

Action

Action Items
▪

TDM-1

Reduce VMT from
large employers
▪

Explore a vehicle trip reduction program for major employers (50
employees or more) that promotes walking, biking, and public transit use.
An example program could be an employer-sponsored vanpool and/or
shuttle. A vanpool will usually service employees’ commute to work,
whereas a shuttle will service nearby transit stations and surrounding
commercial centers.
Work with local businesses to provide incentives for employers who
provide telecommuting options and encourage flexible work
schedules, such as four 10-hour workdays, or 80 hours over 9
workdays.

Partners

Timeframe

City, businesses

Near term

Notes: Bold = lead agency for action; TDM = transportation demand management; VMT = vehicle miles traveled.

GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

MTCO2e reduction

1,440

1,554

1,833

Percent reduction in commute-related
VMT from TDM measures

15%

20%

25%

TDM-1

Notes: MTCO2e = metric tons of carbon dioxide equivalent; TDM = transportation demand management; VMT = vehicle miles travelled.
Source: Data provided by Ascent Environmental in 2020
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Strategy 5: Transit (TR) – Improve Public Transit Holistically to Reduce Passenger Vehicle Emissions
This strategy focuses on improving the viability and convenience of public transit as a transportation option for residents and visitors,
reducing passenger vehicle trips and subsequent GHG emissions.
Action #

Action

Action Items
▪

TR-1

Support
improvement of
transit services
▪

▪

TR-2

Regional and local
transit network for ▪
tourism
▪

4-10

Work with TTD and other transportation agencies to improve the overall
accessibility, reliability, and convenience of existing transit services. Such
improvements may include increasing the frequency of routes, expanding
service areas, extending service hours, and enhancing transit facilities;
providing free or subsidized transit; improving accessibility during winter by
providing additional warmed shelters and cleared sidewalks and paths
around stops; assessing current transit options to/from schools and ensuring
they are safe, reliable, and convenient; and identifying other barriers and
dissuasions to transit use and using the knowledge gained to work with the
community and TTD to find solutions.
Evaluate locations of transit stops and improve linkages with the pedestrian
and bicycle network. Coordinate with resorts and tourist destinations, such
as Emerald Bay, and identify successful models for targeted, route -specific
shuttles. Install park-and-ride lots outside of the Tahoe Basin near transit
stops to facilitate car- and vanpooling. Collaborate with TTD and other
agencies on the Basin-Wide Parking Management Strategy.
Partner with local agencies, including El Dorado and Placer Counties,
Caltrans, and local ski resorts, and establish regional partnerships with
surrounding metropolitan areas, such as Sacramento, the San Francisco Bay
Area, Reno, and Carson City, to expand transit to and from the City.
Explore the potential of high-speed rail as a viable transportation option,
consulting with the California High Speed Rail Authority.
Ensure that local and regional bus stations are paired with rail options, and
explore a one-pass option for local, regional, and shared mobility services.

Partners

Timeframe

City, TRPA, TTD,
LTUSD

Midterm

City, TRPA, TTD,
businesses

Midterm
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Action #

Action

Action Items
▪

Partners

Timeframe

Focus on increasing transit for ski resorts and other high-use tourist
destinations in planning for travel on Highway 50 and other major
roadways. Identify locations for park-and-ride lots and investigate the
feasibility of implementing priority lanes during peak times. Expand van,
shuttle, and bus opportunities for ski trips.

Notes: Bold = lead agency for action; Caltrans = California Department of Transportation; LTUSD = Lake Tahoe Unified School District; TRPA = Tahoe Re gional Planning
Agency; TTD =Tahoe Transportation District; ZEV = zero emission vehicle.

GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

MTCO2e reduction

929

1,243

1,136

Percent reduction in city-wide VMT from
comprehensive expansion of transit
network

6%

6%

6%

TR-1

Notes: MTCO2e = metric tons of carbon dioxide equivalent; VMT = vehicle miles traveled.
Source: Data provided by Ascent Environmental in 2020
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Strategy 6: Walking and Biking (WB) – Increase Walking and Biking to Reduce Emissions from
Passenger Vehicles
This strategy focuses on expanding the City’s pedestrian and bike network and promoting walking and biking in an effort to reduce
passenger vehicle trips.
Action #

Action

Action Items
▪

▪
▪

WB-1

Improve bicycle and
pedestrian network and ▪
support use of e-bikes ▪
▪

▪

Use the community planning process and individual project applications to
continue to improve and expand bicycle and pedestrian infrastructure and
options, especially those in winter.
Ensure that bike and walking paths are consistently plowed and safe, with the
same priority as roads when possible.
Consider broadening the use of assessment district-type financing to enable
the City to generate maintenance fees to improve pedestrian and bicycle
circulation.
Require bus shelters to provide bike racks that are accessible in the winter.
Work with existing businesses to offer e-bike charging stations at work.
Require new commercial, multifamily, and City developments to have
adequate e-bike infrastructure and options. Require all new development,
other than single-family development, to provide short-term and long-term
bicycle parking facilities to meet peak season maximum demand.
Consider allowing e-bikes on paths with some restrictions, and work with
neighboring jurisdictions through the Pathway Partnership to ensure that ebike regulations are consistent throughout the region.

Partners

Timeframe

City, TRPA, TTD,
USFS, CTC

Near term

Notes: Bold = lead agency for action; CTC = California Tahoe Conservancy; TRPA = Tahoe Regional Planning Agency; TTD = Tahoe Transportation District; USFS = United States
Forest Service.
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GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

MTCO2e reduction

385

687

987

Annual reduction in VMT from new bicycle commuters

1,270,576

2,486,671

3,756,504

WB-1

Notes: MTCO2e = metric tons of carbon dioxide equivalent; VMT = vehicle miles traveled.
Source: Data provided by Ascent Environmental in 2020
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LAND USE STRATEGIES
Smart land use planning is a key component to reducing GHG emissions,
particularly emissions from the transportation sector. Land use policies are
intricately linked to transportation patterns because they affect where people are
permitted to live, work, and shop. Planning that promotes complementary land
uses, such as high-density mixed-use development near services and transit,
improves options for walking or biking to work or commercial areas, and
increases access to transit options. Ensuring a healthy jobs-to-housing balance in
the community is also an important part of local land use planning. Well-planned
development patterns can reduce local and regional VMT, resulting in reduced
emissions. Conversely, planning that enables sprawl and low-density
development increases communities’ reliance on automobiles and can result in
an increase in GHG emissions.
Heavenly Village. Photo by Rachid Dahnoun/TRPA.

Strategy 7: Land Use Planning (LUP) – Encourage High-Density Mixed-Use Neighborhoods
Close to Public Transit and Connected to the City’s Pedestrian and Bicycle Network
This strategy focuses on harnessing the land use and transportation nexus to reduce GHG emissions and aims to ensure that the City
incentivizes high-density and mixed-use developments that are close to transit, workplaces, and active modes of transportation.
Action #

Action

Action Items
▪

LUP-1

4-14

Encourage complete
neighborhoods

▪

Promote complete and distinct neighborhoods through zoning and
permitting that promote walking, biking, and taking transit to services to
reduce vehicle use.
Consult the General Plan Neighborhood Wish Lists when implementing
this strategy.

Partners

Timeframe

City, TRPA, HOAs

Midterm
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Action #

LUP-2

Action

Action Items
Use incentives for zoning and transit-oriented development to site new
development near jobs and transit, enabling a greater percentage of the
workforce to live near work and transit. City neighborhoods should foster
community pride, enhance public safety, and be family friendly.

▪

Implement GHG reductions through area plans by concentrating
commercial and medium- to high-density residential development near
designated City centers that can be served efficiently by public transit and
alternative transportation modes, such as major bike paths.
Ensure that allocated land for parking areas is minimized and that
pedestrian, bus, and bike pathways are available.
Work with surrounding counties and allied agencies to minimize lowdensity sprawl development at the edge of City boundaries that is far
from services and near the wildland-urban interface.

City, TRPA, El Dorado
County, USFS, CTC

Midterm

Use regulatory and voluntary tools to increase the inventory of workforce
housing along existing and planned higher capacity bus routes, more
frequent transit services, and near services and jobs.
Identify additional affordable workforce housing opportunities as part of
the General Plan update land use plan and future development projects.
Provide incentives to increase the availability and use of co -housing.
Promote the development of accessory dwelling units.
Work with developers to provide incentives for and encourage affordable
housing projects.

City, TRPA, CTC

Near term

Explore the feasibility of implementing a dynamic pricing strategy for parking
by pricing on-street parking for central business districts, employment
centers, and retail centers to encourage “park once” behavior.

City, TRPA, TTD,
Businesses

Near term

▪

LUP-3

▪
▪
▪

LUP-4

Explore
paid public parking
(on-street)

Timeframe

▪

Ensure a healthy jobsto-housing balance by
prioritizing dense
▪
mixed-use
development
▪

Prioritize workforce
and affordable housing

Partners

▪

Notes: Bold = lead agency for action; CTC = California Tahoe Conservancy; HOA = homeowners association; TRPA = Tahoe Regional Planning Agency; TTD = Tahoe
Transportation District; USFS = U.S. Forest Service.

City of South Lake Tahoe Climate Action Plan

4-15

Chapter 4 Greenhouse Gas Reduction Strategies and Measures

GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

LUP-2
MTCO2e reduction

220

524

1,062

Percent increase in jobs in the City

15%

25%

30%

MTCO2e reduction

8,687

12,444

14,492

Number of new units developed below
market rate by the target year

200

200

75

LUP-3

Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: Data provided by Ascent Environmental in 2020
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BUILDING ENERGY STRATEGIES
Residential and nonresidential building energy is the City’s largest source of GHG emissions, consisting of
natural gas, electricity, wood, and propane. Most of this energy is consumed through natural gas used for
heating and cooking, and electricity used to power homes, businesses, and appliances. In 2015, residential
energy accounted for approximately 32 percent of the community’s total emissions, while nonresidential
energy accounted for approximately 26 percent.
The building energy strategies in this CAP focus on reducing residential and nonresidential energy
consumption, improving energy efficiency in new and existing buildings, and increasing the use of
renewable energy sources at the utility and local scale. The success of these strategies relies on
coordination with local utilities and organizations, interaction with and participation from the community,
and administration of new or revised local policies and programs.

Strategy 8: Education-Energy (EDE) – Increase Education and Outreach
to Promote Energy Efficiency

Rooftop solar photovoltaic panels. Photo
by John Friedrich.

This strategy focuses on increasing awareness of best practices for energy conservation and existing
energy efficiency resources through education to reduce energy-related emissions.
Action #

Action
▪

EDE-1

Conduct energy
efficiency and
conservation
education

▪

Action Items

Partners

Timeframe

Partner with TRPA, neighboring jurisdictions, LTUSD, and energy providers
(e.g., Liberty Utilities, NV Energy, Southwest Gas) to educate residents,
second homeowners, students, lodging facilities, and visitors about energy
efficiency and conservation practices.
Perform outreach and provide an educational program that highlights
existing resources that low-income residents can use to improve energy
efficiency and save money.

City, TRPA, Liberty Utilities,
Southwest Gas, NV
Energy, LTUSD, regional
jurisdictions

Near term

City of South Lake Tahoe Climate Action Plan
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Launch a comprehensive social marketing campaign that leverages available
tools from the social sciences to influence behaviors that reduce energy
demand and promote conservation.

▪

Notes: Bold = lead agency for action; TRPA = Tahoe Regional Planning Agency; LTUSD = Lake Tahoe Unified School District.

Strategy 9: Existing Buildings (EB) – Improve Energy Efficiency in Existing Buildings through
Weatherization, Deep Energy Retrofits, and Building Electrification
This strategy focuses on reducing emissions from existing buildings by improving energy efficiency in existing buildings through energy
efficiency retrofits, replacing fossil fuel–powered appliances with electric appliances, and increasing on-site renewable energy sources.
Action #

Action

Action Items
▪

▪

▪

EB-1

Implement robust
energy audit and
retrofit programs

▪

▪

▪
▪

4-18

Work with Liberty Utilities and Southwest Gas to continue developing and
promoting free energy audit and retrofit programs, which currently
support low-income households.
Explore the feasibility and benefits of developing a regional energy
network with other jurisdictions in the Tahoe Basin to administer the
program.
Identify key regional partners and establish a robust self-sustaining local
or regional energy efficiency program.
Ensure that adequate outreach is conducted to low-income communities
for these programs. With the utilities, expand these services to all
residents and businesses, making sure to include second homeowners.
Begin the program by providing incentives, such as rebates for home and
building controls, and then explore a transition to retrofit requirements,
such as replacing old natural gas boilers with new high-efficiency models
and installing solar water heating.
Promote the installation of energy-efficient air-source heat pumps, and
explore the viability of ground source heat pumps for the region.
Explore and evaluate natural gas–fired heat pumps as an alternative heat
source. Work with Liberty Utilities and Southwest Gas to provide rebates and
incentives.

Partners

Timeframe

City, Liberty Utilities,
Southwest Gas, TRPA, El
Dorado Air Quality
Management District

Ongoing,
Near term

City of South Lake Tahoe Climate Action Plan
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Action #

Action

Action Items
▪
▪

▪

EB-2

Electrify buildings

Partners

Timeframe

City, Southwest Gas,
Liberty Utilities

Near term,
Midterm

Obtain third-party HVAC commissioning and verification of energy
savings in HVAC systems.
Partner with HOAs to develop residential retrofit programs to bring
homes up to code. Create a program that incentivizes existing homes to
get up to energy code.
By 2022, develop a policy roadmap to achieve decarbonization of the
applicable existing building stock by 2030, without additional cost burden
or displacement risk to vulnerable community members. In the
meantime, renewable natural gas will be incorporated into the pipeline to
aid in the overall transition.

Notes: Bold = lead agency for action; HOA = homeowners association; HVAC = heating, ventilation, and air conditioning; TRPA = Tahoe Regional Planning Agency.

GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

MTCO2e reduction

42,921

38,226

34,131

Energy use reduction (natural gas and
electricity) from existing building stock

20%

50%

75%

EB-1

Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: Data provided by Ascent Environmental in 2020
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Strategy 10: Renewable Energy (RE) – Increase Renewable Energy and Storage throughout
the Community
This strategy focuses on increasing the use of renewable energy in the community through advocating for utility-scale renewable energy, the
potential development of a community choice aggregation program, and production and use of renewable energy. This includes solar power
and biofuels, as well as distributed energy storage.
Action #

Action

Description
▪

RE-1

RE-2

Transition City
to 100%
renewable
electricity

Pursue
community
solar and
distributed
energy systems

▪
▪
▪

▪

▪

RE-3

Explore biofuel
production

▪

▪

Partners

Timeframe

City, Liberty Utilities,
California Public Utilities
Commission, California
Energy Commission

Near term

Explore the development of community solar projects on City -owned land,
possibly as a public-private partnership, to increase the resiliency of City
operations.
Explore options for and the feasibility of increasing local solar energy
production and distributed renewable energy while using energy storage
systems.

City, Liberty Utilities

Near term

Work with regional partners to use forest waste, food waste, sewage,
landfill gas, and other available waste for biofuel or renewable natural gas.
Look to public and private examples, such as those at Northstar and the
Loyalton Biomass Facility, for best practices and to help successful
initiatives scale.
Investigate the possibilities of biodiesel generation through partnerships
with local businesses.

City, Northstar, Loyalton,
Sierra Business Council,
CAL FIRE, USFS,
Southwest Gas

Midterm

Develop and maintain an effective partnership with Liberty Utilities to
ensure that progress is being made to achieve 100 percent renewable
electricity by 2030, the main goal of the Resolution.
Work with the Liberty Utilities to offer green power/renewable energy
purchasing (i.e., a green tariff) to customers.
If progress is not being made toward these goals by 2025, begin process
of developing a community choice aggregation ordinance.

Notes: Bold = lead agency for action; CAL FIRE = California Department of Forestry and Fire Protection; Resolution = Resolution 2017-26, Establishing Renewable Energy and
Emissions Reductions Goals; USFS = U.S. Forest Service.
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GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

MTCO2e reduction

26,572

10,750

0

Percent city-wide electricity use from
renewable resources through utility or
CCA program

100%

100%

100%

RE-1

Notes: CCA = community choice aggregation; MTCO2e = metric tons of carbon dioxide equivalent.
Source: Data provided by Ascent Environmental in 2020
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Strategy 11: Zero Net Energy Standards (ZNE) – Reduce Energy Consumption, Improve
Efficiency, and Install Renewable Energy in New Construction
This strategy focuses on enhancing building codes to improve energy efficiency, promote building electrification, and reduce the use of fossil
fuel–based energy sources in buildings. The strategy also focuses on developing the demand for and feasibility of ZNE projects.
Action #

Action

Description
▪

ZNE-1

Adopt
green
building
standard

ZNE-2

Pursue zero
net energy
and deep
retrofit
projects

▪

▪

Partners

Timeframe

Explore potential “Reach” codes that include energy efficiency measures beyond
state requirements for new construction. Include exemption from code for
affordable housing projects and additions, major alterations, and repairs for lowincome residents. Consult with local stakeholders for ideas and insight regarding
potential code updates. Develop the code to require or incentivize the following
measures in new construction (new buildings, additions, major alterations, and
repairs to existing buildings):
o All electric appliances
o Energy efficiency and renewable energy requirements beyond Title 24
standards
o Efficient indoor and outdoor lighting standards
o Installation of 240-volt outlets in garages for EV charging
o Installation of Energy Star appliances wherever appliances are furnished as a
standard part of the construction

City, TRPA,
Liberty Utilities,
Southwest Gas

Near term

Work with local organizations and utilities to build market demand for ZNE
buildings through incentives, education, demonstration projects, partnerships, and
recognition.
Work with the City’s largest energy users, such as South Tahoe Public Utility
District and ski resorts, to transition toward using renewable energy sources.

City, TRPA,
developers,
businesses,
Liberty Utilities,
Southwest Gas

Near term,
Midterm

Notes: Bold = lead agency for action; EV = electric vehicle; TRPA = Tahoe Regional Planning Agency; ZNE = zero net energy.
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GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

ZNE-1
MTCO2e reduction

2,006

2,153

570

Percent energy efficiency above 2019 Title 24 standards

50%

100%

100%

Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: Data provided by Ascent Environmental in 2020
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WATER AND SOLID WASTE STRATEGIES
The conveyance and treatment of wastewater, as well as the conveyance of potable water,
in the City require a significant amount of energy. Wastewater must first be pumped to the
wastewater facility for treatment. Treated wastewater is pumped up and over Luther Pass,
south of the City and out of the Tahoe Basin, as is required by Porter-Cologne Water
Quality Control Act that was enacted in 1949 to regulate water quality in California.
Potable drinking water is supplied by groundwater and then pumped to homes and
businesses. Each of these processes requires considerable electricity use and thus
contributes to the City’s GHG emissions. Wastewater treatment processes also result in
what are known as “process emissions,” such as methane, which are generated from the
decomposition of bio-waste and contribute to the City’s overall GHG emissions. Together,
these sources accounted for approximately 2 percent of the City’s emissions in 2015. While
this emissions category represents a relatively small percentage of the community’s total
emissions, significant reductions could be achieved by changing individual behavior and
by establishing a partnership with the local water utility, the South Tahoe Public Utility
District, that focuses on energy efficiency, outreach, and education.

Trash collection in South Lake Tahoe. Photo by South Tahoe
Refuse.

The disposal of solid waste and decomposition at landfills also generates GHG emissions. As organic materials are landfilled, anaerobic
decomposition takes place, and the organic matter releases methane into the atmosphere. This sector represented approximately 7 percent
of the City’s total emissions in 2015. Similar to water and wastewater, significant reductions could be made by changing individual behavior,
establishing partnerships with local waste haulers, and conducting outreach to residents and businesses.
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Strategy 12: Water and Wastewater (WW) – Community Outreach for Wastewater Reuse
Options
This strategy focuses on performing community outreach to address the energy expenditure used to pump treated wastewater over Luther
Pass.
Action #

Action

WW-1

Support keeping
high-quality
treated wastewater
in basin

Description
▪

Perform community outreach to obtain information regarding treated
wastewater reuse options by South Lake Tahoe area ratepayers.

Partners

Timeframe

City, STPUD

Midterm, Long
term

Note: Bold = lead agency for action; STPUD = South Tahoe Public Utility District.

Strategy 13: Waste (WA) – Collaborate with Relevant Agencies to Create Energy from Waste
Processes to Reduce GHG Emissions
This strategy aims to reduce waste by working with the local waste hauler and educating residents and visitors. It also focuses on exploring the
possibility of working with partner agencies to create energy from waste and reduce the overall amount of methane emissions from solid waste.
Action #

Action

Description
▪
▪

WA-1

Support waste to
energy and
methane collection

▪

▪

Continue to explore and support the development of local and regional
biogas resources, including anaerobic digestion.
Work with utility providers to look at biofuel options, such as using forest
biomass and food scraps as potential energy sources.
Establish partnerships to collaborate regionally. Coordinate with SLTBWMA to
ensure that waste is going to landfills with methane collection systems, such
as Lockwood Landfill near Reno.
Explore developing an emissions analysis that examines waste disposal at
facilities used by the City.

City of South Lake Tahoe Climate Action Plan

Partners

Timeframe

City, STR, Liberty
Utilities,
Southwest Gas,
SLTBWMA

Midterm
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Action #

Action

Description
▪

WA-2

Promote
reductions in
organic waste and
landfill diversion

▪
▪
▪

▪

WA-3

Implement waste
and climate
change education
program

Develop a food waste prevention plan for restaurants and grocery stores in
the City.
Provide food waste collection for all single-family residents, multifamily
residents, restaurants, and grocery stores.
Expand bagless green waste pickup for residential customers to encourage
the separation of compostable waste and landfill waste.
Work with customers to ensure that plastics bags are not contaminating the
green waste stream. Look into developing a cost assessment for these
programs.
Increase waste and zero waste outreach and education through initiatives
such as:
o Implementing monthly educational programming for students on how to
take environmental action
o Creating marketing campaigns and local advertisement to increase a
culture of sustainability
o Creating targeted campaigns to brand sustainability as "cool"
o Helping to create and publicize a waste reduction pledge from
community partners that interact with visitors
o Increasing sustainability and climate change education in the public
school curriculum
o Supporting the creation of local life cycle analyses, specifically of
recycling plastics vs. landfilling plastics, to better inform residents of the
lowest carbon option
o Creating educational materials for tourism agencies to promote proper
waste disposal

Partners

Timeframe

City, local
businesses,
nonprofits,
LTUSD, STR

Near term

City, LTUSD, STR,
VHRs

Near term

Notes: Bold = lead agency for action; LTUSD = Lake Tahoe Unified School District; SLTBWMA = South Lake Tahoe Basin Waste Management Authority; STR = South
Tahoe Refuse; VHR = vacation home rental.
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GHG Reduction Summary
Strategy Metrics
WA-2 and WA-3
MTCO2e reduction
Percent reduction from 2015 in tons of
solid waste sent to landfill

Target Year
2030

2040

2045

3,326

7,356

12,067

20%

30%

50%

Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: Data provided by Ascent Environmental in 2020
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CARBON SEQUESTRATION AND WATERSHED HEALTH STRATEGIES
The process of removing atmospheric carbon dioxide (CO2) through artificial
or natural processes is referred to as carbon sequestration. This process
occurs daily through the natural respiration of vegetation and trees. As part
of the natural carbon cycle, photosynthesis in plants takes CO2 from the
atmosphere and converts it into oxygen and carbon-based plant matter,
storing the carbon captured from the atmosphere.
Ensuring the long-term health of watersheds and forests is key to
maximizing these carbon sequestration processes. Communities can help
improve their carbon sequestration potential by developing a healthy urban
forest, as well as protecting and restoring local watersheds and forests.
Forests in and around South Lake Tahoe are integral to the City’s identity as
an outdoor recreation destination. These forests also put the City at a
greater risk for wildfire if not managed properly. Collaboration with partner
agencies to maintain forest and watershed health through proper
vegetation management and watershed stewardship can help reduce the
risk of wildfire while offsetting GHG emissions.
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Upper Truckee Marsh. Photo by Meredith Anderson.
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Strategy 14: Carbon Sequestration and Watershed Health (CS) – Develop a Vegetation
Management Program to Reduce Wildfire Risk, Promote Carbon Sequestration, and Protect
Watersheds
This strategy focuses on collaborating with other agencies to improve watershed health and vegetation management in order to reduce the
risk of wildfire while creating opportunities for sequestering carbon and reducing the City’s overall GHG emissions.
Action #

Action

Description
▪

CS-1

CS-2

Manage
vegetation
and reduce
wildfire risk to
promote
sequestration
Protect
municipal
watersheds
and Lake
Tahoe water
quality

▪

▪

▪

▪

Partners

Timeline

Implement a vegetation management program to reduce wildfire risk and
improve forest health.
Identify forest management opportunities and coordinate with local,
regional, and state agencies to prioritize restoration and preservation
projects that can help improve carbon sink quality and overall forest and
wetland health.
Prioritize the use of biomass waste from the program to be used to reduce
fossil fuel GHG emissions and support renewable energy generation. Create
and maintain a forest and urban forest management plan.

City, CAL FIRE, USFS,
CTC, TRPA, TFFT

Near term

Maintain and protect healthy and resilient municipal watersheds through
conservation agreements, partnerships, and water quality monitoring
projects.
Promote land management practices that minimize negative impacts on
water sources. Support local organizations providing jobs in watershed
restoration.

City, CTC, USFS, CAL
FIRE, Sierra Nevada
Alliance

Long term

Notes: Bold = lead agency for action; CAL FIRE = California Department of Forestry and Fire Protection; CTC = California Tahoe Conservancy; TRPA = Tahoe Regional
Planning Agency; USFS = U.S. Forest Service; TFFT = Tahoe Fire and Fuels Team.
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GHG Reduction Summary
Strategy Metrics

Target Year
2030

2040

2045

MTCO2e reduction

1,110

2,220

3,330

Total acres of forest preserved to improve
watershed

10

20

30

CS-2

Note: MTCO2e = metric tons of carbon dioxide equivalent.
Source: Data provided by Ascent Environmental in 2020
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Chapter 5 Climate Change Vulnerability, Resiliency, and Adaptation

This chapter includes an overview of the projected local effects of climate change on the City of South
Lake Tahoe (City); evaluates how these changes would potentially affect the community’s population,
functions, and structures; and outlines key strategies for improving community resilience and
adaptation, including the City’s current adaptation efforts.

5.1

INTRODUCTION

As climate change continues to affect the region, it is critical not only to reduce greenhouse gas (GHG)
emissions, but to adapt to the projected changes to the climate, landscape, and surrounding natural
resources. The adaptation strategies are designed to increase the City’s resilience to the anticipated
local impacts from climate change and the ability and capacity of the City to adapt to those impacts.
The adaptation strategies in this chapter were developed to be consistent with appropriate strategies
included in the forthcoming draft Climate Adaptation Action Portfolio (CAAP), which is being developed
by the California Tahoe Conservancy (Conservancy) (Conservancy 2020) in partnership with two dozen
agencies in the Tahoe Basin. This chapter also uses information from the Conservancy’s Integrated
Vulnerability Assessment of Climate Change in the Lake Tahoe Basin (Vulnerability Assessment),
California’s Fourth Climate Change Assessment (Governor Office of Planning and Research [OPR] et al.
2018a, OPR et al. 2018b), and Cal-Adapt (CEC 2019a, 2019b, 2019c, 2019d, 2019e, 2019f).

5.2

STATE AND REGIONAL CLIMATE CHANGE IMPACTS

According to California’s Fourth Climate Change Assessment, depending on future GHG emissions
scenarios, average annual maximum daily temperatures in California are projected to increase by 4.4 to
5.8 degrees Fahrenheit (°F) by 2050 and by 5.6 to 8.8°F by 2100 (OPR et al. 2018a). The mean snow
water equivalent, a common measurement that indicates the amount of water contained within
snowpack, in California is anticipated to decline to two-thirds of its historic average by 2050 and
between less than half and one-third of historic average by 2100, depending on future emissions
scenarios (OPR et al. 2018a). The northern Sierra Nevada experienced its wettest year on record in 2016
(CNRA 2018). As temperatures increase, the increase in precipitation falling as rain rather than snow could
also lead to increased potential for floods. The water that would normally be held in the snowpack of the
Sierra Nevada and Cascade Range until spring will flow into the Central Valley concurrently with winter
rainstorm events. This scenario will place more pressure on California’s levee/flood control system (CNRA
2018).
The Conservancy’s Vulnerability Assessment provides a summary
of the anticipated impacts related to climate change in the Tahoe
Basin. These impacts include increased daily minimum and
maximum temperatures, increased precipitation and runoff,
decreased snowpack, higher risk for wildfire, lake warming and
surface level rise, water deficits and drought stress, and more
frequent extreme storm events (Conservancy 2020).
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The annual average
maximum temperature
(observed historical 56.4°F)
in the City is projected to
increase by between 6.4°F
and 9.4°F by the end of this
century.
Source: Cal-Adapt
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5.3

LOCAL CLIMATE CHANGE IMPACTS

This section provides a summary of changes to a set of climate variables that may have secondary
impacts on the City’s physical assets (e.g., roads, bridges), residents, and businesses. Data from the webbased Cal-Adapt tool (see summary below) were used to summarize the projected changes through the
end of the century. Climate data retrieved from Cal-Adapt included changes in annual average
temperature, annual snowpack, annual average number of extreme heat days and heat waves, annual
average number of extreme precipitation events, wildfire intensity, and annual average number of
cooling degree days.

Cal-Adapt Summary
To identify the local impacts of climate change in California, the scenario planning tool Cal-Adapt was
developed by the California Energy Commission and the University of California, Berkeley Geospatial
Innovation Facility. The Cal-Adapt tool uses global climate simulation model data downscaled to a
local and regional resolution to identify localized impacts. The tool includes global climate simulation
model data from two emissions scenarios, known as Representative Concentration Pathways (RCPs),
that were used in the Intergovernmental Panel on Climate Change’s (IPCC) Fifth Assessment Report.
The RCPs included in the Cal-Adapt tool are the RCP 8.5 scenario (high-emissions scenario), which
represents a business-as-usual future emissions scenario that would result in atmospheric carbon
dioxide (CO2) concentrations exceeding 900 parts per million (ppm) by 2100, and the RCP 4.5 scenario
(low-emissions scenario), which represents a lower GHG emissions future, a scenario where GHG
emissions rise until the mid-21st century and then begin to decline, resulting in a CO 2 concentration
of about 550 ppm by 2100. The emissions scenarios are dependent on global GHG emissions trends
in the future and the efficacy of global GHG reduction strategies. Because the efficacy of these GHG
reduction strategies is not known, a discussion of both emissions scenarios and their subsequent
impacts is provided below (OPR et al. 2018a). Cal-Adapt data presented in this chapter are for the
midcentury period (2035–2064) and the end of century period (2070–2099).

Average Temperature and Extreme Heat
In the Lake Tahoe region, because of varying elevations, microclimates will be affected differently, and
climate change will not result in the same impacts across the region. Impacts from increasing annual
temperatures and extreme heat are projected to be the highest in the summer months (Conservancy
2020). These changes are projected to affect forest and meadow ecosystems, increase drought patterns,
affect lake surface level temperature, and increase resistance to lake mixing (Conservancy 2020).
Increased stratification and warming of the lake will contribute to oxygen depletion and nutrient
release, further reducing lake clarity and healthy lake function (Conservancy 2020).
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While direct impacts to the City will be felt, increases in annual average temperatures and extreme heat
events will ultimately contribute to a larger range of negative impacts. These impacts are discussed in
more detail below and include changes in precipitation patterns, loss of Sierra snowpack, increased
wildfire risk, and increased flooding risk.

Increased Temperatures
As shown in Table 5-1, annual temperatures in the City are expected to rise steadily through the end of
the century. The City’s historical average maximum temperature, based on data from 1961–1990, is
56.4F. The average annual maximum temperature is defined as the average daily high over the course
of a year (CEC 2019a). Under a low-emissions scenario, the average annual maximum temperature is
expected to rise by 6.2F to 62.8F by 2099, and under a high-emissions scenario, the annual average
maximum temperature is expected to increase to 65.8F, an increase of 9.4F (CEC 2019a).
Based on data from 1961–1990, the City’s average annual minimum temperature is 24.6F. The average
annual minimum temperature is defined as the average daily low over the course of a year (CEC 2019a).
Under the low-emissions pathway, the average annual minimum temperature is expected to rise to
33.7F by 2099 (i.e., an increase of 9.1F). The average annual minimum temperature under the highemissions pathway is expected to rise by 12.4F to 37F by 2099.
Table 5-1. Annual Temperature and Extreme Heat Projections through 2099
Historical
Observed

High-Emissions Scenario (RCP 8.5)

Low-Emissions Scenario (RCP 4.5)

Midcentury
(2035–2064)

End of Century
(2070–2099)

Midcentury
(2035–2064)

End of Century
(2070–2099)

Annual Average Temperatures
Maximum
Temperatures

56.4°F

+ 4.9°F

+ 9.4°F

+ 4.2°F

+ 6.4°F

Minimum
Temperatures

24.6°F

+ 7.9°F

+ 12.4°F

+ 7.1°F

+ 9.1°F

Extreme Heat Days and Events
Annual Extreme
Heat Days

4

+ 19 days

+ 51 days

+ 14 days

+ 28 days

Annual Heat
Wave Frequency

0.4

+ 3 heat waves

+ 9.4 heat
waves

+ 2.1 heat waves

+ 2.8 heat
waves

Notes: RCP = Representative Concentration Pathway.
The threshold for extreme heat days is a maximum daily temperature of 85.4° or higher. A heat wave is 4 or more
consecutive extreme heat days.
Sources: CEC 2019a, 2019b, 2019c
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Extreme Heat Days
Climate models project a significant rise in the number of extreme heat days—the number of days
exceeding what is now considered extremely hot for a given area. In the City, an extreme heat day is
calculated to be the 98th historical percentile of daily maximum temperatures based on observed
historical data from 1961–1990 between April and October; this sets an extreme heat threshold of
85.4F for the City (CEC 2019b).
As shown in Table 5-1, historically, the City has experienced an average of 4 extreme heat days per
year. Climate change is expected to increase this number drastically by the end of the century. Under
the low-emissions scenario, the City is projected to experience 18 extreme heat days by 2064 and 32
extreme heat days by 2099. Under the high-emissions scenario, as GHG emissions continue to rise, the
projected annual number of extreme heat days is expected to increase to 23 days per year by 2064 and
55 days per year toward the end of the century (CEC 2019b).
Heat waves, which are defined as 4 or more consecutive extreme heat days, have been historically
infrequent in the City, averaging 0.4 heat waves per year from 1961 through 1990. However, due to
climate change, the number of heat waves is projected to rise significantly under both emissions
scenarios. Under the low-emissions scenario, projections show an increase in the number of heat wave
events, with 2 or 3 per year at the middle of the century and more than 3 per year in 2099. The highemissions scenario also shows an increase in the number of annual heat wave events, with between 3
and 4 heat wave events occurring annually by midcentury and as many as 10 heat wave events
occurring annually by the end of the century (CEC 2019b).

Wildfire
In addition to the impacts related to heat wave events, lake warming, and increasing temperatures,
increased climate change puts the Tahoe Basin at greater risk for more frequent and intense wildfires.
Lengthened periods of drought, higher rates of tree mortality, and decreased soil moisture will all
contribute to higher wildfire probability (Conservancy 2020).

Increased Wildfire Risk
In 2007, the Angora fire greatly affected the area, burning 3,100 acres and destroying hundreds of
properties and structures. In 2014, the King fire devastated El Dorado County, burning nearly 100,000
acres. While progress to improve wildfire resilience has been made by local, regional, and state
agencies, increased temperatures and changes in precipitation patterns associated with climate change
are expected to increase the risk of wildfire in the region.
As shown in Table 5-2, based on historical data from 1961–1990, El Dorado County experiences a
decadal average loss of 3,362 hectares to wildfire. As shown in Figure 5-1, the probability that a wildfire
will occur in any one year over a 10-year period, known as the decadal probability, is projected to
increase through 2099, with the decadal probability of wildfire doubling by 2099 under the highemissions scenario (CEC 2019d). Under the low-emissions scenario, the decadal average loss to wildfire
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is expected to increase to 4,050 hectares by midcentury and 5,073 hectares by 2099, a 50 percent
increase. Under the high-emissions scenario, the decadal average loss to wildfire is projected to rise to
4,257 hectares by 2064 and more than double to 7,147 hectares by the end of the century (CEC 2019d).
The causes of increased wildfire risk discussed above apply both to areas within the City boundary
and to the surrounding areas adjacent to the City. Wildfires occurring outside of the City but in the
surrounding area can still have a significant impact on the City and its residents. Recreational tourism
and its associated industries are an important part of the City’s economic base. Wildfire events can
have an impact on tourism both during and after the events. Tourism-dependent communities suffer
when active fire, smoke, and ash close facilities during the high season. As an example, the Chip Fire
of 2012 in Plumas County generated thick smoke for several weeks in the Lake Almanor Basin,
shutting down tourism and businesses during peak tourism season in late summer (OPR et al. 2018b).
Wildfires near the City can also result in physical and health impacts. Impacts on air quality from
wildfire smoke can exacerbate asthmatic conditions, cause respiratory and cardiovascular illness, and
increase rates of premature death (Wettstein et al. 2018). Elderly populations and children have
increased vulnerability to air quality impacts from wildfires. Increased risk from wildfires caused by
climate change and other climate change impacts can also result in increased stress levels, anxiety,
and depression (Field et al. 2014).
Table 5-2. Wildfire Projections through 2099
Historical
Observed
El Dorado County
Area Burned
by Wildfire

3,362
hectares

High-Emissions Scenario (RCP 8.5)

Low-Emissions Scenario (RCP 4.5)

Midcentury
(2035–2064)

End of Century
(2070–2099)

Midcentury
(2035–2064)

End of Century
(2070–2099)

+ 895 hectares

+ 3,785 hectares

+ 688 hectares

+ 1,710 hectares

Notes: RCP = Representative Concentration Pathway.
Source: CEC 2019d
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Note: Decadal fire probability is the probability that there will be one or more fires in a given area during the decade.

Figure 5-1.

Estimated Decadal Fire Probability for El Dorado County through 2099 (RCP 8.5)
Source: CEC 2019d

Precipitation, Extreme Precipitation Events, and Drought
In the coming decades, extreme precipitation and hydrologic events with increasing intensity will lead
to rain-on-snow events, flooding, reduced overall snowpack, and droughts leading to higher flow runoff
(Conservancy 2020). This will ultimately contribute to erosion, damage to infrastructure, and transport
of pollutants (Conservancy 2020).

Extreme Precipitation
Climate change is expected to lead to changes in the frequency, intensity, and duration of extreme
weather events, such as increased rain-on-snow and rain rather than snow events, sustained periods of
heavy precipitation, and increased rainfall intensity during precipitation events.
An extreme precipitation event is defined as a 2-day rainfall total above the lowest annual maximum
precipitation accumulation in the historical record; for the City, this threshold is 1.17 inches. As shown in
Table 5-3, the City experiences an average of six extreme precipitation events per year, based on
historical data from 1961–1990. The City is expected to experience a 16.67 percent increase in extreme
precipitation events by the end of century under a low-emissions scenario. Under a high-emissions
scenario, the City is projected to experience 50 percent more extreme precipitation events by 2099 (CEC
2019e).
As a result of these changes in temperature and precipitation patterns, local flooding hazards in the City
are likely to increase over the coming century. The areas already subject to flood hazards will continue
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to experience flooding events, but these events will likely increase in frequency and severity, particularly
in the winter months, as a larger percentage of areas within or near the City will experience annual
precipitation falling as rain rather than snow. Considering the City’s reliance on tourism as a primary
economic sector, long-term flooding impacts on transportation infrastructure in the City or along
primary transportation routes leading to the City could result in secondary economic impacts from
decreased visitation and tourism activity (OPR et al. 2018b).
Table 5-3. Extreme Precipitation Events through 2099
Historical
Observed

High-Emissions Scenario (RCP 8.5)

Low-Emissions Scenario (RCP 4.5)

Midcentury
(2035–2064)

End of Century
(2070–2099)

Midcentury
(2035–2064)

End of Century
(2070–2099)

Extreme Precipitation Events
2-Year Storm Event

3.76 inches

+ 6.7%

+ 34.8%

+ 16.8%

+ 21.0%

10-Year Storm Event

5.54 inches

+ 35.4%

+ 41.9%

+ 18.6%

+ 30.0%

100-Year Storm Event

8.31 inches

+ 51.4%

+ 52.0%

+ 21.5%

+ 45.1%

Extreme Precipitation
Events by Water Year

6

7

7

8

9

Notes: RCP = Representative Concentration Pathway.
Extreme Precipitation Events = Precipitation events that exceed a 1.17 inch threshold of precipitation over a 2-day period
Source: CEC 2019e

Reduced Snowpack
Spring snowpack is expected to decline throughout the central Sierra Nevada. The City’s historical
average snow water equivalent, a common measurement of snowpack, in April is 4.2 inches. Under the
low-emissions pathway, the April snow water equivalent is expected to decrease by 67 percent by the
end of the century, to 1.4 inches. Under the high-emissions pathway, the snow water equivalent is
projected to be 0.6 inches, an 86 percent decrease, by 2099 (CEC 2019f). As noted in the California’s
Fourth Climate Change Assessment Sierra Nevada Report, drought and diminished snowpack will result
in a loss of skiing days at nearby ski resorts and likely will affect the availability of service jobs in the
region. Additionally, a loss of snowpack will likely have an impact on other types of recreation in the
region, including boating and fishing, which are all affected by reduced snowpack, streamflow, and lake
storage (OPR et al. 2018b).
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5.4

CURRENT ADAPTATION EFFORTS

The impacts of climate change on the City are projected to result in novel hazards; however, the
majority of impacts will exacerbate existing hazards that the City has experienced historically. Resources
in the City’s General Plan Safety Element and the El Dorado County Local Hazard Mitigation Plan can
serve as a foundation to update natural hazard policies and practices to now consider how the impacts
of climate change will exacerbate these hazards. They can also provide strategies to help prepare for
future climate impacts. Over the past several years, the Conservancy held a series of workshops with
agencies throughout the Tahoe Basin to gain a better understanding of the adaptation work already
occurring in the region, as well as projects that are currently in the planning process. Through these
meetings, the Conservancy was able to better inform the direction and overall focus of the CAAP
through the submission of adaptation actions by agencies. Meanwhile, public and private agencies are
continuing to drive these adaptation projects forward. The final CAAP will be released in early 2021.

5.5

ADAPTATION STRATEGIES

The adaptation strategies were developed using guidance from the draft adaptation actions created for
the CAAP. As noted in the CAAP, the agencies involved will be responsible for leading the
implementation of these initiatives. The adaptation strategies and supporting actions are grouped into
categories based on specific local impacts and are designed to support the larger regional agency
efforts as part of CAAP implementation. The CAP strategies are presented below in Table 5-5. In
addition to addressing the actions that will be taken to adapt to impacts of climate change, each
strategy is also evaluated for synergies and co-benefits, which are identified in Table 5-4. These cobenefits could include supporting the economy and creating jobs, advancing equity and delivering
benefits to frontline communities, improving local environmental quality and resource scarcity, and
improving public health and safety.
Table 5-4. Co-benefits of Adaptation Strategies
Symbol

Co-benefit
Potential to support the economy and create jobs
Potential to advance equity and deliver benefits to frontline communities
Potential to improve local environmental quality and resource security
Potential to improve public health and safety
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Table 5-5. CAP Adaptation Strategies and Actions
Category

Strategy

Lake Tahoe and
Aquatic Resources

Protect Lake Tahoe and local aquatic resources
from warming, worsening clarity, drastic impacts
to the shoreline, and other associated impacts
by better managing nutrients and algal growth,
weeds and invasive species, and lake surface
level.

Streamflow and
Hydrology

Implement wetland and stream restoration
projects, and improve stormwater infrastructure
to accommodate larger runoff events and
mitigate flooding.

Impacts

Supports
Co-benefits
Mitigation?

Low-Elevation
Groundwater

Continue to monitor groundwater levels and
infrastructure, and address vulnerabilities to
ensure resilient groundwater systems.

•

Lake warming
Increased soil erosion
Lake surface level rise
Increased nutrient levels
Altered native biodiversity
Worsened water quality and clarity
Growth of aquatic invasive species related to rising
temperatures
More annual precipitation from rain instead of snow
Reduced streamflows later in the year
Increased occurrence of severe storms
Increased soil erosion
Extended dry periods
Future limits to water extraction rates
Contamination related to recharge from stormwater
Changes to groundwater flux related to shifts in
seasonal precipitation and infiltration
Extended dry conditions

High-Elevation
Groundwater

Maintain healthy forests and watersheds with
restoration projects that will slow snowmelt and
streamflows and prevent the spread of invasive
species.

•
•
•
•

Decreasing infiltration from more intense rain events
Discharge losses to summer streamflows
Lower groundwater levels
Forest encroachment and loss of habitat

Yes

Forest Ecosystem
Dynamics and
Biological Diversity

Promote prescribed fire and forest management
projects while continuing to find ways to convert
unwanted biomass to energy. Continue to
survey and monitor species at risk of extirpation
because of climate change. Enhance aspen
populations.

•
•
•
•
•

Decline in forest health and ecosystem functions
Extreme heat
Increased wildfire risk
Increased risk of forest pests
Extirpation of species from the Basin because of climate
change
Shift in elevation ranges for species

Yes

City of South Lake Tahoe Climate Action Plan

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•

No

Yes

No
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Table 5-5. CAP Adaptation Strategies and Actions
Category

Meadows

Energy,
Communications, and
Water Infrastructure
Transportation

Public Health and
Safety

Recreation

Cultural Landscapes
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Strategy

Supports
Co-benefits
Mitigation?

Impacts

Collaborate across agencies to support meadow •
restoration projects that will enhance carbon
sequestration and contribute to resilient
•
meadows in the face of a changing climate.
•
Prepare infrastructure to ensure capability for
•
dealing with extreme heat conditions, runoff
•
and flooding, and an increased energy demand. •

Nutrient and sediment loads into Lake Tahoe from failure to
restore riparian systems or changes in meadow species
composition
Meadow drying and declining soil moisture
Conifer encroachment

Stabilize vulnerable transportation infrastructure •
(e.g., access roads, bridges, trails) to prepare for •
•
flooding or landslide events.

Risk of landslides
Risk of flooding
Risk of wildfire near access roads

Promote disaster preparedness planning and
resource availability in the face of emergencies
and natural disasters. Additionally, increase the
accessibility of mental health resources related
to climate change impacts.

•
•
•
•
•

Smoke exposure and human health impacts
Extreme heat events
Strain on public health system
Disproportionate effect on vulnerable populations
Negative impacts on mental health

Collaborate across agencies on public education
campaigns regarding environmental
stewardship and the impacts on recreation,
safety, and public health from climate change.

•
•
•
•

Recreation areas in high fire risk areas
Bike path flooding
Smoke from wildfire that affects recreation
Significantly shortened alpine skiing season

Increase cultural awareness through educational •
campaigns about the Washoe Tribe’s
•
connection to Lake Tahoe, environmental
stewardship, and other cultural resources in the •
Basin.

Increased wildfire risk
Increased runoff into sewer
Increased streamflows

Yes

-

Extensive lodgepole pine encroachment
Fire danger related to drought and low-moisture
conditions
Lack of cultural access for Washoe Tribal members,
families, and youth

Yes

-

Yes

-
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Chapter 6 Implementation and Monitoring

To achieve the greenhouse gas (GHG) emissions reduction described in Chapter 3, the strategies
identified in this Climate Action Plan (CAP) need to be continuously assessed and monitored to ensure
that the measures remain effective during implementation and that this CAP is on track to achieve GHG
reduction targets. This chapter outlines the methods by which the City of South Lake Tahoe (City) will
implement and monitor the CAP strategies over time to reduce GHG emissions and adapt to climate
change.

6.1 IMPLEMENTATION STRATEGY
Effective implementation of this CAP will require ongoing management and oversight of strategy
implementation and consistent updates to the City’s GHG emissions inventories. Ensuring that the
measures translate to on-the-ground results and reductions in GHG emissions is critical to the success
of this CAP. City investments, long-term commitments, and widespread participation among City staff
are all requirements for success of CAP implementation. Most importantly, the success of the City’s CAP
and GHG emissions reduction measures will depend on the participation of the City’s residents,
businesses, and stakeholders.
Following adoption of this CAP, the City will begin implementation
of the identified strategies and measures. To effectively implement
The City will develop a
detailed implementation
these measures and achieve CAP goals, the City will need to
strategy that identifies the
establish prioritized strategies, which will depend on a variety of
pathway for each individual
factors, including preliminary implementation cost, effort, and
measure based on the
preliminary implementation
which measures require implementation to begin in the near term
cost, effort, and timeframe
to achieve long-term benefits. The City’s first step after adopting
identified in this CAP.
this CAP will be to begin developing a comprehensive
implementation strategy that will evaluate these factors for each action.
Upon adoption of this CAP, the City will establish a CAP coordinator, either as an additional role for an
existing staff member or as a new staff position, to manage and oversee CAP implementation. The CAP
coordinator, along with other staff from various departments assigned to assist with CAP
implementation, will develop the implementation strategy, which will address major needs, key
milestones, and goals that the City would achieve in implementing this CAP. The implementation
strategy will include estimates for funds and staffing needed to achieve CAP implementation goals in
the short term.

6.1.1

Implementation Categories

The City will implement the strategies and measures of this CAP through various implementation
mechanisms, including policies, ordinances, programs, and activities that can be grouped into
categories. The categories identified for implementation efforts are Municipal Operations, New
Ordinances and Code Updates, Planning, Financing and Incentives, Partnerships, and Education and
Outreach. While each measure identified in this CAP falls into one of these categories, some measures
City of South Lake Tahoe Climate Action Plan
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overlap and belong in more than one category. For example, Action WA-2 focuses on developing an
organic and green waste collection program and will require a partnership with South Tahoe Refuse, the
City’s local solid waste hauler. However, this action also will require education to inform residents on
the proper sorting of compost material and landfill waste. Detailed descriptions of each category are
provided below.
Municipal Operations: The strategies in this category include actions to reduce GHG emissions
associated with municipal operations, such as converting the City’s vehicle fleet to alternative fuel
vehicles or electric vehicles (EVs) as part of Action EV-2. These measures would be implemented by the
City and would reduce emissions specifically related to municipal operations.
New Ordinances and Code Updates: The strategies in this category require the development and
adoption of new ordinances or amendments to the City’s municipal code. For example, Action ZNE-1
includes developing a green building standard for the City that goes beyond Title 24 standards.
Planning: The strategies in this category require existing or new City or partner agency programs or
planning processes to implement actions to achieve GHG reductions. For example, Action COT-1 involves
supporting implementation of the Tahoe Regional Planning Agency’s Commute Tahoe Program, and
Action LUP-2 involves increasing density and mixed-use development throughout the City.
Financing and Incentives: The strategies in this category require using new or existing funding sources
and incentives to achieve GHG reductions. For example, Action EV-1 involves promoting incentive
programs for EVs to reduce transportation-related emissions, and Action EB-1 focuses on promoting
incentives for energy-efficient appliances and appliance electrification.
Partnerships: The strategies in this category require interagency coordination and partnerships with
other organizations to reduce GHG emissions. For example, Action RE-1 focuses on collaborating with
Liberty Utilities to support its transition to 100% renewable energy.
Education and Outreach: The strategies in this category require using existing or new education and
outreach efforts regarding CAP strategies to ensure community involvement in CAP implementation.
For example, Action EDE-1 focuses on educating residents about the environmental and economic
benefits of energy efficiency and conservation.

6.1.2 Implementation Timeframe
As first discussed in Chapter 4, the CAP strategies vary in the level of effort and time needed for
implementation. Estimating the time required to fully implement a strategy will help the City to
determine which measures should be prioritized to ensure that all measures are implemented. For
example, certain measures may be prioritized because they would require more effort and would take
longer to implement. The timeframes associated with the strategies in this CAP have been organized
into four categories:

6-2

City of South Lake Tahoe Climate Action Plan

Chapter 6 Implementation and Monitoring

Ongoing: Implementation is already occurring or would be required to continue.
Near term: Implementation will occur within the next 1–3 years.
Midterm: Implementation will occur within the next 3–5 years.
Long term: Implementation will occur within the next 5–7 years or longer.

6.1.3 Implementation Effort
Consideration of staff time and capacity, as well as overall implementation effort, is needed to guide CAP
implementation. Staff implementation costs are based on the anticipated level of resources and the staff
time required to implement each measure. Implementation effort for a CAP strategy is based on a range
of factors, including the capacity of existing programs to incorporate each strategy and associated
actions, the amount of coordination required between different departments or agencies, and the
compatibility between strategy implementation and existing codes or policies. For both staff
implementation costs and implementation effort, the level of effort required for implementation was
evaluated separately and organized into one of three categories: low, medium, or high.
The definitions of the implementation effort levels are provided in Table 6-1. The definitions serve as
sample criteria that may not be directly applicable to each measure. It is possible for a measure to have a
mix of implementation effort levels (i.e., have low staff implementation costs and high implementation
effort). As the City begins implementation of this CAP, additional criteria could be developed and assessed
based on the City’s needs.
Table 6-1. Implementation Effort Sample Criteria
Implementation
Effort Level

Low

Medium

High

Staff Implementation Costs

Implementation Effort

•

Requires limited staff resources
for current staff

•

Existing staff can implement, but
•
will require reprioritization of
•
workload

•

Existing programs in place to support
implementation
Limited external and internal coordination
Limited revisions to policy or code

•

Requires staff resources beyond
current capacity

•

Requires external and internal coordination

•

Involves policy or code revisions

•

Requires new part-time staff or
contracts to implement

•

The amount of funding needed for
implementation is known, and it can be acquired

•

Requires extensive staff
resources

•

Requires development of new policies, programs,
or codes, or revision to the General Plan

•

Requires a significant number of
new staff or contracts to
implement

•

Requires robust outreach program to residents
and businesses

•

Requires regional cooperation

•

Requires securing long-term funding

Source: Criteria developed by Ascent Environmental 2020
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6.1.4 Implementation Strategy Matrix
The implementation strategy matrix, outlined in Table 6-2, provides an example summary of the initial
prioritization and categorization of two of this CAP’s strategies and actions. The matrix will need to be
fully developed after adoption of this CAP, when City staff and stakeholders can contribute to and
provide feedback on the prioritization process. The matrix will provide the assessment of each action’s
implementation category, responsible department or agency, implementation timeframe, and level of
implementation effort. Following adoption of this CAP and the evaluation of the factors outlined above,
this implementation strategy matrix will serve as initial guidance for City staff during initial
implementation. Key staff in each department or agency will facilitate and oversee strategy
implementation as staff resources and funding are available.
Table 6-2. Example Implementation Strategy Matrix
Action

Title

Category

Responsible
Department/
Agency

Implementation
Timeframe

Staff
Implementation
Costs

Implementation
Effort

Strategy 1: Improve Public Transit Holistically to Reduce Passenger Vehicle Emissions
TR-1

Support
improvement
of transit
services

Planning;
Partnerships

DS, PW,
CMO

Midterm

Low

Low

TR-2

Regional and
local transit
network for
tourism

Planning;
Partnerships;
Education and
Outreach

DS, CMO

Midterm

Low

High

Notes: DS = Development Services Department; PW = Public Works Department; CMO = City Manager’s Office.
Source: Criteria developed by Ascent Environmental 2020

6.2 MONITORING AND UPDATES
This CAP lays out a broad-based strategy to reduce GHG emissions and improve the resilience of the
community. However, it will need to be updated and maintained if it is to remain relevant and effective.
Thus, City staff will need to evaluate and monitor plan performance over time and make
recommendations to alter or amend the plan if it is not achieving the proposed reduction targets. This
will include conducting GHG emissions inventory updates every 3 years and analyzing action
performance and progress toward the City’s GHG reduction goals.
Upon adoption, the City will begin implementing the CAP strategies, with data tracking on
implementation beginning in 2021. On an annual basis, City staff will present a summary of CAP
progress to the Planning Commission and City Council. These presentations would include summaries
of achievements to date, provide transparency, and promote engagement with the public for CAP
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implementation. As stated in Resolution 2017-26, Establishing Renewable Energy and Carbon Emissions
Reduction Goals, staff will update the City’s GHG emissions inventory every 3 years and compare the
updated inventory with the 2015 baseline for consistency and to track CAP effectiveness.
In addition to updating the City’s GHG inventory, City staff will evaluate each individual measure that
has been implemented. Evaluating CAP measure performance entails monitoring the level of
community participation, costs, benefits, effectiveness, and barriers to implementation, as well as actual
reductions in fuel consumption, vehicle miles traveled, energy use, water use, landfilled waste, or other
activities that result in GHG emissions reductions. These performance metrics will be evaluated in the
context of a grading rubric to ensure transparency and instill public confidence. By evaluating whether
implementation of a measure is on track to achieve its reduction potential, the City can identify
successful strategies and reevaluate or replace underperforming strategies.
City staff will prepare a CAP progress report every 3 years in conjunction with the inventory update and
strategy review. This report will provide updates on CAP implementation progress, the GHG reductions
achieved to date, and other important milestones in the CAP implementation process. As technologies
and markets change, and the City implements the strategies in this CAP, these new inventories and
monitoring reports will be used to track progress and identify measures that need to be improved,
adjusted, or removed. The report will also serve to inform the Planning Commission, City Council, and
the general public about implementation progress on measures, as well as overall progress toward the
City’s GHG reduction targets.
Finally, the City will prepare a CAP update every 5 years beginning in 2025. Updates to this CAP will
reflect the findings and recommendations of the CAP progress reports and inventory updates.
Additionally, the CAP can be amended as needed. Future CAP updates are necessary to account for any
new state or federal legislation that may affect this CAP and to focus on GHG reduction strategies that
may have been difficult to implement previously because of a lack of appropriate technologies, funding,
or high upfront implementation costs.
Table 6-3 outlines the CAP implementation and monitoring schedule.
Table 6-3. CAP Implementation and Monitoring Schedule
2018

2015 baseline GHG inventory

2019

2018 GHG inventory update

2020

CAP adoption

2021

Annual presentation to Planning Commission and City Council

2022

GHG inventory update for 2021, Annual presentation to Planning Commission and City Council

2023

CAP monitoring report and measure review, and annual presentation to Planning Commission and
City Council

2024

Annual presentation to Planning Commission and City Council

2025

Annual presentation to Planning Commission and City Council and CAP update

Source: Timeline developed by Ascent Environmental and City of South Lake Tahoe 2020
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6.3 ONGOING ENGAGEMENT
Continued engagement with and active participation by the community is critical for continued
implementation of the City’s CAP. As the City continues to implement and monitor CAP measures,
involvement with residents and businesses, community organizations, developers, property owners, and
other local, regional, state, and federal government agencies will ultimately guide the City’s measure
implementation and promote achievement of CAP reduction targets. While a handful of mitigation
strategies will be led solely by the City, many measures will require partnership and collaboration.
Effective and long-term climate action and resiliency in the City can be achieved only through efforts
that continue to change the way individuals interact with the environment. Numerous measures require
individual participation to fully implement, and the City is committed to continuing its outreach efforts
through CAP implementation, monitoring, and future CAP updates. Many of the measures in Chapter 4,
as well as the adaptation strategies discussed in Chapter 5, are focused on increasing community
awareness and participation in existing programs and connecting the community with new information,
tools, funding, or resources.
Vulnerable populations typically experience disproportionate impacts of climate change, relative to the
rest of the community. Following CAP adoption, addressing some of these climate equity issues in the
form of more prominent engagement with vulnerable communities will be of utmost priority. The City is
committed to overcoming the barriers of engagement with frontline communities, such as lack of
access to technology and language barriers, in order to ensure a more equitable implementation
process.

6.4 FUNDING SOURCES
Implementation of some CAP measures will incur costs to the City,
The state’s Climate Change
including costs for initial start-up, ongoing administration, staffing,
Funding Wizard provides
updates for funding
and enforcement. While some measures will require funding only
available to cities, residents,
from public entities, others will result in increased costs for
and businesses to decrease
businesses, new construction, and residents. However,
GHG emissions and improve
local resiliency.
implementation of CAP strategies will result in substantial cost
savings for the City and its residents over the long term. The City will
be diligent in seeking cost-effective implementation and strategic funding opportunities, while
developing partnerships to share implementation costs. Strategies with potential for significant costs may
be brought to the City Council for consideration and approval.
Capital improvement, investment, and increased operation and maintenance costs will be required for
successful CAP implementation. Funding options are available from a variety of sources, including the
City funds, local utilities, and regional and state agencies. The City will continuously monitor private and
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public funding sources for new grant and rebate opportunities. A preliminary summary of funding and
financing options is presented in Table 6-4.
The funding sources and programs listed below are subject to change. Aside from seeking the listed
funding sources, the City should continue to search for new funding sources through the state’s Climate
Change Funding Wizard website, which provides the most up-to-date information on funding
opportunities for projects related to climate change mitigation and adaptation.
Table 6-4. Funding Opportunities for Implementation
Residential and Nonresidential Energy
Property Assessed Clean
Energy Financing Program
Liberty Utilities Rebates
and Incentives Program
Southwest Gas Rebates
and Incentives Program
California Energy
Commission 1 Percent
Interest Rate Loans
California Lending for
Energy and Environmental
Needs Center

GRID Alternatives

Low-Income
Weatherization Program

The City currently offers several Property Assessed Clean Energy programs for residents
and businesses to finance energy efficiency improvements that are repaid via the
property owner’s tax bill over time.
Liberty Utilities offers a variety of energy efficiency programs designed to help residential
customers to save energy and money through free energy audits and rebates on
lighting and appliances.
Southwest Gas provides programs for residential and commercial customers to save on
energy costs through rebates on certain energy-saving appliances.
The California Energy Commission offers 1 percent loans for local jurisdictions to conduct
projects with proven energy savings at municipal facilities.
This funding source, as a program of California Infrastructure and Economic
Development Bank, provides direct public financing to municipalities, universities,
schools, and hospitals to help meet the state’s goals for GHG reductions, water
conservation, and environmental preservation.
GRID Alternatives is a nonprofit organization that provides no-cost solar installations to
low-income residents and provides assistance for communities in developing multifamily
and community-scale solar installations. The organization also provides hands-on job
training for volunteers interested in employment in the solar industry.
Community Resource Project is the regional administrator for the Low-Income
Weatherization Program in northern California. This program provides a variety of
services intended to promote the use of safe and clean energy in households living
within the disadvantaged communities in the Sacramento region. Home and appliance
upgrades include refrigerators, heaters and air conditioners, solar panels, water heaters,
dishwashers, washing machines, new windows and glass repair, weatherization (sealing
the holes and cracks around windows, doors, and pipes), and attic and floor insulation.

Transportation and Land Use
Caltrans Active
Transportation Planning
Program
Caltrans Transportation
Planning Grant Program

This program provides competitive planning grants for jurisdictions working on planning
projects to increase the proportion of trips accomplished by biking and walking and
reduce community-wide vehicle miles traveled.
The Transportation Planning Grant Program provides competitive planning grants to
help local jurisdictions in a variety of transportation planning efforts including
development and implementation of regional transportation plans. The program also
helps address multimodal transportation deficiencies with a focus on transit and support
planning actions that advance climate adaptation efforts for local transportation systems.
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Table 6-4. Funding Opportunities for Implementation
California Clean Vehicle
Rebate Project
Liberty Utilities EV
Charging Program

Affordable Housing and
Sustainable Communities
Program

Senate Bill 2 Planning
Grant Program

Strategic Growth Council
Affordable Housing and
Sustainable Communities
Program

Urban Greening Program

Volkswagen (VW)
Environmental Mitigation
Trust

This California Air Resources Board program provides rebates of up to $7,000 for the
purchase or lease of a new, eligible zero-emission or plug-in hybrid light-duty vehicle.
Liberty Utilities offers time-of-use rates to residential and small commercial customers
who wish to charge their EVs during off-peak periods. Liberty will soon be offering
incentives to eligible customers who install EV charging stations in their home or small
business.
This program, administered by the California Department of Housing and Community
Development, funds land use, housing, transportation, and land preservation projects
that support infill and compact development and reduce GHG emissions. Funds are
available in the form of loans and/or grants in two kinds of project areas: TransitOriented Development Project Areas and Integrated Connectivity Project Areas.
This planning grant program provides financial and technical assistance to local
governments to update planning documents and zoning ordinances, including general
plans, community plans, specific plans, sustainable communities strategies, and local
coastal programs, to streamline housing production. The program does not use a
competitive process to award funds. All localities that meet the eligibility requirements
outlined in the grant application will be funded.
This program makes it easier for Californians to drive less by making sure housing, jobs,
and key destinations are accessible by walking, biking, and transit. Program funding can
be used for affordable housing development, sustainable transportation infrastructure
and related amenities that reduce vehicle miles traveled, and programs to encourage an
increase in modes of active transportation.
Urban Greening Program will fund projects that reduce greenhouse gases by
sequestering carbon, decreasing energy consumption, and reducing vehicle miles
traveled, while also transforming the built environment into places that are more
sustainable, enjoyable, and effective in creating healthy and vibrant communities. These
projects will establish and enhance parks and open space, using natural solutions to
improve air and water quality, reduce energy consumption, and create more walkable
and bike-able trails.
The VW Environmental Mitigation Trust (Trust) provides about $423 million for California
to mitigate the excess nitrogen oxide emissions caused by VW's use of illegal emissions
testing defeat devices in certain VW diesel vehicles. The Trust provides funding
opportunities for specified eligible actions that are focused mostly on "scrap and replace"
projects for the heavy-duty sector, including on-road freight trucks, transit and shuttle
buses, school buses, forklifts and port cargo handling equipment, commercial marine
vessels, and freight switcher locomotives.

Solid Waste
CalRecycle Food Waste
Prevention and Rescue
Grant Program
CalRecycle Local
Enforcement Agency
Grant Program

The purpose of this competitive grant program is to reduce overall GHG emissions by
establishing new or expanding existing food waste prevention projects (source reduction
or food rescue for people) in California to reduce the amount of food being disposed of
in landfills.
CalRecycle administers a noncompetitive grant program to assist local enforcement
agencies with their solid waste facilities permit and inspection program.

General Funding and Staff Capacity
CivicSpark Program
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Table 6-4. Funding Opportunities for Implementation

California Climate
Investments

LEAP (Local Early Action
Planning)

REAP (Regional Early
Action Planning)

STEP (Sustainable
Transportation Equity
Project)

organizations with high-quality capacity-building support. This 11-month AmeriCorps
program employs highly motivated emerging sustainability professionals.
California Climate Investments is a statewide initiative that provides funds from the
state’s cap-and-trade program for projects and programs that work to reduce GHG
emissions in the state. Funds from California Climate Investments can go to support a
variety of projects, including affordable housing, renewable energy, public
transportation, zero-emission vehicles, environmental restoration, sustainable agriculture,
and recycling. Numerous state programs already itemized above are funded by
California Climate Investments; however, the program continues to evolve and is
updated by the state periodically to include new or modified programs.
LEAP provides one-time grant funding to cities and counties to update their planning
documents and implement process improvements that will facilitate the acceleration of
housing production and help local governments prepare for their 6th cycle Regional
Housing Needs Assessment (RHNA), much like the SB 2 Planning Grants.
This program allows councils of governments and other regional entities to
collaborate on projects that have a broader regional impact on housing. Grant
funding is intended to help regional entities and governments facilitate local housing
production that will assist local governments in meeting their Regional Housing
Need Allocation.
STEP is a new transportation equity pilot that aims to address community residents’
transportation needs, increase access to key destinations, and reduce greenhouse
gas emissions by funding planning, clean transportation, and supporting projects.
STEP’s overarching purpose is to increase transportation equity in disadvantaged
and low-income communities throughout California via two types of grants: Planning
and Capacity Building Grants and Implementation Grants. Within these two grant
types, CARB currently has up to $22 million available.

Notes: CalRecycle = California Department of Resources Recycling and Recovery; Caltrans = California Department of
Transportation; EV = electric vehicle; GHG = greenhouse gas.
Source: Developed by Ascent Environmental 2020.

City of South Lake Tahoe Climate Action Plan

6-9

Chapter 6 Implementation and Monitoring

This page intentionally left blank.

6-10

City of South Lake Tahoe Climate Action Plan

7

REFERENCES
CITY OF SOUTH LAKE TAHOE // CLIMATE ACTION PLAN

Chapter 7 References

Executive Summary
City of South Lake Tahoe. 2017 (April). Resolution 2017-26 Establishing Renewable Energy and Carbon
Emissions Reduction Goals. Available:
https://slt.granicus.com/MetaViewer.php?view_id=6&clip_id=847&meta_id=83235 Accessed
May 20, 2020
———. 2019 (July). City of South Lake Tahoe Community-Wide and Government Operations
Greenhouse Gas Emissions Inventories for 2015. Accessed April 30, 2020.
Governor’s Office of Planning and Research, California Energy Commission, and California Natural
Resources Agency. 2018. California’s Fourth Climate Change Assessment.
OPR et. al. See Governor’s Office of Planning and Research, California Energy Commission, and
California Natural Resources Agency.
University of California Davis Tahoe Environmental Research Center. 2019. Tahoe: State of the Lake
Report 2019. Available: https://tahoe.ucdavis.edu/sites/g/files/dgvnsk4286/files/inlinefiles/SOTL2019_reduced.pdf. Accessed: July 27, 2020.

Chapter 1 Introduction
City of South Lake Tahoe. 2017 (April). Resolution 2017-26 Establishing Renewable Energy and Carbon
Emissions Reduction Goals. Available:
https://slt.granicus.com/MetaViewer.php?view_id=6&clip_id=847&meta_id=83235. Accessed
July 20, 2020
———. 2019 (July). City of South Lake Tahoe Community-Wide and Government Operations Greenhouse
Gas Emissions Inventories for 2015.
Cover Photo (Chapter 1). Photo by Meredith Anderson.
Governor’s Office of Planning and Research, California Energy Commission, and California Natural
Resources Agency. 2018. California’s Fourth Climate Change Assessment: Sierra Nevada Region
Report. Available: https://www.energy.ca.gov/sites/default/files/2019-11/Reg_Report-SUMCCCA4-2018-004_SierraNevada_ADA.pdf Accessed July 20, 2020
Intergovernmental Panel on Climate Change. 2014 (November). Climate Change 2014 Synthesis Report:
Approved Summary for Policymakers. Available:
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf. Accessed May
27, 2020.
IPCC. See Intergovernmental Panel on Climate Change.

City of South Lake Tahoe Climate Action Plan

7-1

Chapter 7 References

OPR et. al. See Governor’s Office of Planning and Research, California Energy Commission, and
California Natural Resources Agency.

Chapter 2 Climate Context
California Air Resources Board. 2008 (December). Climate Change Scoping Plan: A Framework for
Change. Available:
https://ww2.arb.ca.gov/sites/default/files/classic//cc/scopingplan/document/adopted_scoping_plan.pd
f. Accessed July 6, 2020.
______. 2017 (January). The 2017 Climate Change Scoping Plan Update: The Strategy for Achieving California’s
2030 Greenhouse Gas Target. Available:
https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/scoping_plan_2017.pdf. Accessed July 5.
California Tahoe Conservancy. 2020. Climate Change Adaptation. Available:
https://tahoe.ca.gov/programs/climate-change/. Accessed May 4, 2020.
CARB. See California Air Resources Board.
City of South Lake Tahoe. 2011 (May). General Plan. Available: https://cityofslt.us/575/General-Plan.
Accessed July 1, 2020.
City of South Lake Tahoe. 2017 (April). Resolution 2017-26 Establishing Renewable Energy and Carbon
Emissions Reduction Goals. Available:
https://slt.granicus.com/MetaViewer.php?view_id=6&clip_id=847&meta_id=83235. Accessed April
22, 2020.
Cover Photo (Chapter 2). Photo by Jim Delso/Sierra Nevada Alliance.
El Dorado County. 2008 (March). Resolution No. 29-2008: Environmental Vision for El Dorado County.
Available:
https://www.edcgov.us/Government/AirQualityManagement/documents/Resolution_No_29-2008.pdf.
Accessed June 2, 2020.
Governor’s Office of Planning and Research, California Energy Commission, and California Natural
Resources Agency. 2018. California’s Fourth Climate Change Assessment: Sierra Nevada Region
Report. Available: https://www.energy.ca.gov/sites/default/files/2019-11/Reg_Report-SUM-CCCA42018-004_SierraNevada_ADA.pdf Accessed July 20, 2020
IPCC. See Intergovernmental Panel on Climate Change.
Intergovernmental Panel on Climate Change. 2014 (November). Climate Change 2014 Synthesis Report:
Approved Summary for Policymakers. Available: http://www.ipcc.ch/. Accessed May 27, 2020.

7-2

City of South Lake Tahoe Climate Action Plan

Chapter 7 References

OPR et. al. See Governor’s Office of Planning and Research, California Energy Commission, and
California Natural Resources Agency.
Tahoe Fund. 2020. Tahoe’s Environmental History. Available: https://www.tahoefund.org/abouttahoe/tahoes-environmental-history/. Accessed May 15, 2020.
Tahoe Regional Planning Agency. 2013 (December). Sustainability Action Plan: A Sustainability Action
Toolkit for Lake Tahoe. Available: https://www.trpa.org/wp-content/uploads/Final-SustainabilityAction-Plan_FINAL.pdf. Accessed October 9, 2020.
Tahoe Regional Planning Agency. 2017 (April). Linking Tahoe: Regional Transportation Plan.
Available: http://www.trpa.org/wp-content/uploads/2017-Regional-Transportation-Plan_Final.pdf.
Accessed April 19, 2020.
University of California Davis Tahoe Environmental Research Center. 2019. Tahoe: State of the Lake
Report 2019. Available: https://tahoe.ucdavis.edu/sites/g/files/dgvnsk4286/files/inlinefiles/SOTL2019_reduced.pdf. Accessed: July 24, 2020.

Chapter 3 Greenhouse Gas Emissions Inventory, Projections, and Targets
California Air Resources Board. 2017 (November). California’s 2017 Climate Change Scoping Plan. Available:
https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf. Accessed December 5, 2019.
———. 2018. California’s 2000-2016. Greenhouse Gas Emissions Inventory. Technical Support
Document. 2018 Edition. Available:
https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2016/ghg_inventory_trends_00-16a.pdf
Accessed December 5, 2019.
City of South Lake Tahoe. 2019 (July). City of South Lake Tahoe Community-Wide and Government
Operations Greenhouse Gas Emissions Inventories for 2015. Accessed April 30, 2020.
ICLEI – Local Governments for Sustainability. 2019 (July). U.S. Community Protocol for Accounting and
Reporting of Greenhouse Gas Emissions. Version 1.2. Accessed July 24, 2020.
U.S. Environmental Protection Agency. 2020. Greenhouse Gas Equivalencies Calculator. Available:
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. Accessed April 30, 2020.

Chapter 4 Greenhouse Gas Reduction Strategies and Measures
City of South Lake Tahoe. 2019 (July). City of South Lake Tahoe Community-Wide and Government
Operations Greenhouse Gas Emissions Inventories for 2015. Accessed April 30, 2020.
Cover Photo (Chapter 4). Top photo by Meredith Anderson. Bottom photo by Mike Vollmer/TRPA.

City of South Lake Tahoe Climate Action Plan

7-3

Chapter 7 References

Tahoe Regional Planning Agency. 2017. Linking Tahoe: Regional Transportation Plan and Sustainable
Communities Strategy. Available: http://www.trpa.org/wp-content/uploads/2017-RegionalTransportation-Plan_Final.pdf Accessed August 7, 2020.
Tahoe Regional Planning Agency and Truckee Donner Public Utility District. 2017. Tahoe-Truckee PlugIn Electric Vehicle Readiness Plan. Available: http://tahoealternativefuels.com/wpcontent/uploads/2017/06/Tahoe_Truckee_PlugInPlan_Final_web.pdf Accessed August 7, 2020.

Chapter 5 Adaptation and Resiliency
California Energy Commission. 2019a. Cal-Adapt Annual Averages Tool and Extreme Heat Events Tool.
Available: https://caladapt.org/tools/annual-averages/. Accessed July 21, 2020.
———. 2019b. Extreme Heat Events Tool. Available: https://cal-adapt.org/tools/extreme-precipitation/.
Accessed July 21, 2020.
———. 2019c. Heating Degree Days and Cooling Degree Days Tool. Available: https://caladapt.org/tools/degree-days/#climatevar=cdd&scenario=rcp45&lat=37.28125&lng=120.46875&boundary=locagrid&thresh=65&units=fahrenheit. Accessed July 21, 2020.
———. 2019d. Wildfire Tool. Available: https://cal-adapt.org/tools/wildfire/. Accessed July 21, 2020.
———. 2019e. Extreme Precipitation Tool. Available: https://cal-adapt.org/tools/extreme-precipitation/.
Accessed July 21, 2020.
———. 2019f. Snowpack Tool. Available: https://caladapt.org/tools/snowpack/#climatevar=swe&scenario=rcp45&lat=38.90625&lng=120.03125&boundary=locagrid&units=inch. Accessed July 21, 2020.
California Natural Resources Agency. 2018. Safeguarding California Plan: 2018 Update.
California Tahoe Conservancy. 2020. Integrated Vulnerability Assessment of Climate Change in the Lake
Tahoe Basin. Available: https://tahoe.ca.gov/wp-content/uploads/sites/257/2020/04/IntegratedVulnerability-Assessment-of-Climate-Change-in-the-Lake-Tahoe-Basin_2020.pdf Accessed July
21, 2020.
CEC. See California Energy Commission.
CNRA. See California Natural Resources Agency.
Conservancy. See Lake Tahoe Conservancy.
Cover Photo (Chapter 5). Photo by Jim Delso/Sierra Nevada Alliance.

7-4

City of South Lake Tahoe Climate Action Plan

Chapter 7 References

Field, CB, Barros, VR, Dokken, DJ, et al. 2014. Climate Change 2014: Impacts, Adaptation, and
Vulnerability. Part A: Global and Sectoral Aspects.
Governor’s Office of Planning and Research, California Energy Commission, and California Natural
Resources Agency. 2018a. California’s Fourth Climate Change Assessment.
________. 2018b. California’s Fourth Climate Change Assessment Sierra Nevada Region Report.
OPR et. al. See Governor’s Office of Planning and Research, California Energy Commission, and
California Natural Resources Agency.
Wettstein et al. 2018. A.G., Cardiovascular and cerebrovascular emergency department visits associated
with wildfire smoke exposure in California in 2015: J. American Heart Association. 2018.

Chapter 7 References
Cover Photo (Chapter 7). Photo by Jim Delso/Sierra Nevada Alliance.

City of South Lake Tahoe Climate Action Plan

7-5

APPENDIX A
GHG EMISSIONS FORECAST
AND MEASURE QUANTIFICATION
CITY OF SOUTH LAKE TAHOE // CLIMATE ACTION PLAN

Appendix A

GHG Emissions Forecast and Measure Quantification
Introduction
This appendix provides a summary of the assumptions and calculations used to develop the City’s CAP.
This appendix provides details specific to the City’s greenhouse gas (GHG) emissions forecast, emissions
reduction targets, and the GHG reduction strategies that have been quantified. The City’s full 2015 GHG
Inventory can be found on the City’s website.

GHG Emissions Forecast
The CAP’s GHG emissions forecast was developed to estimate the City’s emissions through the year
2050 under both a Business-as-Usual Scenario and a Legislatively Adjusted BAU (ABAU), which accounts
for federal and state actions that are anticipated to take place in the future, assuming the same
demographic trends as BAU projections. Future annual emissions in the City were estimated using
population growth data from the Caltrans Long-Term Socioeconomic Forecast for El Dorado County
(Caltrans 2019), which provides county-level population projections through 2050. Table A-1 illustrates
the population growth rates that were applied to various activity data in the City (e.g., energy use,
vehicle miles traveled [VMT]) to estimate future emissions levels.
Table A-1: GHG Emissions Forecast Indicator Data
Growth Period

2015

2015-2020

2020-2030

2030-2040

2040-2045

2045-2050

Average Annual
Growth Rate

n/a

1.04%

0.93%

0.50%

0.24%

0.13%

Target Year

2015

2020

2030

2040

2045

2050

Households

17,714

18,652

20,461

21,500

21,754

21,898

Notes: n/a = not applicable; VMT = vehicle miles traveled.
Source: Caltrans 2019, Ascent Environmental 2020.

Greenhouse Gas Reduction Measure Quantification
This section provides a brief summary of how each of the GHG reduction measures was quantified and
what assumptions and resources were used to quantify the measures. This section focuses specifically
on the measures that were quantified in the CAP, however, not all measures were quantified due to a
lack of available local data or literature to support the effectiveness of the measure. The measures
discussed below correspond to GHG Reduction Summary tables provided for each measure in Chapter
4 of the CAP.

EV-1: Promote and incentivize EVs and EV chargers
This measure assumes 50 nonresidential electric vehicle (EV) charging stations will be installed in the
City by 2030, 100 stations will be installed by 2040, and 150 by 2045. It is assumed that approximately
three hours of vehicle charging will occur each day at each of the EV charging stations. The measure
City of South Lake Tahoe Climate Action Plan
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calculates GHG reductions from the total annual hours of EV charging and subsequent VMT from EV’s in
the City. It is assumed that the VMT generated from these EVs are replacing VMT from gas-powered
vehicles. The measure’s calculations factor in the emissions generated from the electricity used to
charge EV’s for the years 2030, 2040, and 2045.

EV-2: Convert public agency fleets to EVs or alternative fuels
This measure assumes that the total VMT and subsequent GHG emissions generated by the City’s
municipal fleet (e.g., 475,104 miles for gasoline vehicles and 5,220 miles for diesel vehicles in 2015) will
be reduced over time by replacing the City’s fleet with EV’s or zero-emissions vehicles. This measure
also factors in the emissions generated from the electricity used to charge EV’s in the municipal fleet for
the years 2030, 2040, and 2045.

TDM-1: Reduce VMT from large employers
This measure assumes that the City will work with larger employers located in the City and surrounding
region to provide transportation demand management strategies to employers to reduce commuterelated VMT. While the set of strategies implemented by employers will vary, the measure assumes that
participating employers will reduce commute-related VMT from their employees 15 percent by 2030, 20
percent by 2040, and 25 percent by 2045. Relevant literature on the effectiveness of transportation
demand management strategies illustrates that a comprehensive set of strategies can reduce commuterelated VMT by between 4.2 and 21 percent (CAPCOA 2010a). This measure assumes that by 2045, new
technologies and strategies will emerge to achieve further VMT reductions and sets the aspirational
goal of achieving a 25 percent reduction from commute-related VMT.

TR-1: Support improvement of transit services
This measure assumes that significant improvements will be made to the City’s public transit system in
coordination with the Tahoe Transit District, including increases in the frequency of transit services, new
transit routes, and improved first-last mile connections to transit stops. Relevant literature on the
effectiveness of comprehensive transit improvements to increase ridership has shown that these
improvements can increase ridership by between 0.1 and 8.2 percent (CAPCOA 2010). Because the exact
improvements to the transit system are not known at this time, this measure assumes a 6 percent
increase in ridership, which will remain steady through 2045, even as the City’s population increases.
However, further improvements in the transit system in the future may result in higher transit ridership
that cannot be calculated at this time.

WB-1: Improve bicycle and pedestrian network and support use of e-bikes
Current literature on strategies to improve bicycle networks demonstrates that every one percent
increase in a City’s roadway network that includes bike lanes (Class II bike lane or better) increases citywide bicycle trips by 0.35 percent (Marshall and Garrick 2010). The City currently has 129.93 lane miles
in the roadway network (Caltrans 2016) and 7.36 miles of bike lanes that are Class II or better (City of
South Lake Tahoe 2016). This measure assumes that the City will have a total of 20 miles of bike lanes
that are Class II or better by 2030, 40 bike lane miles by 2040, and 60 bike lanes miles by 2045. This
translates into a 5.4 percent increase in new bicycle commuters by 2030, 10.8 percent by 2040, and 16.2
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percent by 2045. This measure assumes that these new bicycle commuters drove in single-occupancy
vehicles previously and, therefore, commute-related VMT from these residents would be eliminated as
they switched to biking as their primary commute mode.

LUP-2: Ensure a healthy jobs-to-housing balance by prioritizing dense mixed-use
development
This measure assumes that the City will implement a strategy to create a better jobs-housing balance in
the City, reducing commute-related VMT for City residents and employees who commute to the City
from the surrounding region. Relevant literature on job-housing balance strategies demonstrates that a
one percent increase in jobs in a jurisdiction can result in a 0.3 percent reduction in commute-related
VMT (Cervero and Kockelman 1997). This measure assumes the City will work to achieve a 15 percent
increase in jobs in the City by 2030, 25 percent increase by 2040, and a 30 percent increase by 2045.
This will result in a 5, 8, and 9 percent decrease in city-wide commute-related VMT, respectively, for
those target years.

LUP-3: Prioritize workforce and affordable housing
This measure assumes that the City will ensure that an adequate supply of below-market-rate housing
is developed in the future. Research on the development of below-market-rate housing has
demonstrated that residents living in these units have, on average, lower annual VMT rates and,
therefore, reduce city-wide VMT associated with new development. This measure assumes that for
every one percent increase in the number of units developed below market rate, there will be a four
percent reduction in VMT associated with new development (CAPCOA 2010c). This measure assumes
that 11 percent of new units developed by 2030 will be below market rate, 19 percent of units will be
below market rate by 2040, and 29 percent by 2045.

EB-1: Implement robust energy audit and retrofit programs
This measure assumes that the City will work with regional partners and the building community to
implement a comprehensive energy efficiency retrofit program for residential and nonresidential
buildings in the City. The California Energy Commission, in research for their Existing Buildings Energy
Efficiency Action Plan, demonstrated that deep retrofits to existing buildings could save 328 kWh and
74 therms per residential dwelling unit per year (CEC 2015). For commercial buildings, research
conducted as part of the United States Department of Energy Advanced Energy Retrofit Guides has
demonstrated that comprehensive retrofit projects for small to medium office and retail buildings can
reduce total energy use by approximately 33% (US DOE 2011). Based on this information, this measure
assumes that through the City’s retrofit program, the City will reduce energy use (electricity and natural
gas use) in existing buildings 20 percent by 2030. The measure also sets the ambitious goals of
achieving a 50 percent reduction in energy use in existing buildings by 2040 and 75 percent by 2045. To
achieve these goals, it is assumed that the City’s program will conduct net-zero energy retrofit projects,
which have in recent years become a feasible option for achieving substantial energy use reductions in
existing buildings and will continue to play a role in the State’s goals for reducing energy use (CEC
2015).
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RE-1: Transition City to 100% renewable electricity
This measure assumes the City will either work with Liberty Utilities to provide 100 percent renewable
electricity to its customers in the City or work to establish or join a Community Choice Aggregation
(CCA) to achieve 100 percent renewable by 2030. The measure calculates GHG reductions by assuming
that by 2030, all residential and nonresidential electricity use for existing and new development will be
generated from 100 percent renewable sources. Liberty Utilities’ emissions factor in 2015 was 0.429
metric tons equivalent (MTCO2e) for every megawatt hour (MWh) of electricity generated. It is assumed
that this emissions factor would decrease overtime from now to 2030 as Liberty Utilities or the CCA
continues to increase the percentage of electricity that is supplied to the City from renewable sources.

ZNE-1: Adopt green building standard
This measure assumes that the City will work with community stakeholders to develop and adopt a
“Reach” code, which requires new development projects in the City to achieve energy efficiency savings
(electricity and natural gas use) above what is required by the State’s 2019 Title 24 energy efficiency
standards. This measure is calculated by assuming that all new development in the City, once the
“Reach” code is adopted, would use approximately 50 percent less energy than units built under the
State’s current Title 24 energy efficiency standards. The California Energy Commissions updates the Title
24 energy efficiency standards every three years with the next update occurring in 2022. It is assumed
that the City’s reach code will achieve energy efficiency improvements beyond the 2019 Title 24
standards and that some of these savings to reach the 50 percent reduction may come from the next
code cycle update. This measure assumes that by 2040 the City will have updated their building code to
only allow zero-net energy projects to be developed. These projects would not generate any additional
energy demand beyond existing levels and, therefore, not generate additional GHG emissions.

WA-2: Promote reductions in organic waste and landfill diversion and WA-3: Implement
waste and climate change education program
These measures assume that the City will work to increase their waste reduction programs, including
waste education strategies, to reduce the percentage of waste sent to landfills by 20 percent by 2030,
30 percent by 2040, and 50 percent by 2045. This measure is designed to coincide with the
implementation of Senate Bill 1383, which has the goal of achieving a 50 percent reduction in the level
of the statewide disposal of organic waste from the 2014 level by 2020 and a 75 percent reduction by
2025. Implementation of this bill also includes comprehensive education and outreach initiatives to
achieve these goals. These measures also assume that the City will achieve the percent reduction
targets in the measures, even as the City’s population continues to grow.

CS-2: Protect municipal watersheds and Lake Tahoe water quality
This measure assumes that the City will work with regional partners to increase the total acreage of
preserved land in and surrounding the City to protect Lake Tahoe water quality. This measure assumes
10 new acres are preserved by 2030, 20 new acres by 2040, and 30 new acres, cumulatively, by 2045. As
a result of these new acres preserved, it is assumed that the vegetation in the preserved areas will
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increase the City’s overall carbon sequestration potential with a sequestration rate of 111 MTCO2e per
acre of forest land preserved.
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