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EXECUTIVE SUMMARY 

The Tuolumne County Transportation Council (TCTC) is conducting a regional blueprint planning effort to 

study likely land use development patterns and possible alternative growth scenarios, enabling public 

officials, stakeholders, and the citizens of Tuolumne County to better evaluate future land uses and the 

effect on the transportation system, housing, local economy, quality of life, natural resources, and the 

environment.  This Greenhouse Gas (GHG) Study was developed to assist in the decision process for 

selecting the preferred growth alternative.  In addition, the State of California is required to reduce GHG 

emissions under Assembly Bill (AB) 32 and has set a target to reduce statewide emissions to 1990 levels 

by 2020.  Regional agencies and local governments have a vital role to play in assisting the State in 

meeting this target; therefore, this study also sets the framework for Tuolumne County to reduce its 

share of GHG emissions consistent with AB 32.   

 

To facilitate the regional blueprint planning process and help California meet its target, this study 

presents the results of a countywide (including incorporated and unincorporated areas) GHG emissions 

inventory, which evaluates existing (2010) GHG emissions, and projected (2020, 2030, and 2040) 

emissions for three growth scenarios.  It also identifies policies and measures Tuolumne County and land 

use project applicants can implement to reduce GHG emissions consistent with AB 32 and prepare for 

the potential impacts of climate change.  

 

Greenhouse Gas Emissions in Tuolumne County 

In 2010, Tuolumne County emitted approximately 782,846 metric tons of carbon dioxide equivalent 

GHG emissions (MT CO2e) as a result of activities and operations that took place within the 

transportation, residential (energy consumption), non-residential (energy consumption), off-road 

vehicles and equipment, agriculture and forestry, wastewater, and solid waste sectors.  This equates to 

9.8 MT CO2e per resident and employee in Tuolumne County’s service population.1  

 

As shown in Figure ES-1 and Table ES-1, the transportation sector, which accounts for GHG emissions 

from fuel used to power the cars and trucks that move goods and people, was the largest contributor 

with 58 percent of the region’s total GHG emissions.  The residential sector, which accounts for energy 

consumed in residential buildings, was the second largest contributor with 17 percent of total emissions, 

while the non-residential sector, which accounts for energy consumed in commercial, industrial, and 

public buildings, contributed 7 percent of total emissions.  GHG emissions from livestock and prescribed 

burning in the agriculture and forestry sector produced 5 percent of total emissions and fuel used in off-

road vehicles and equipment contributed 11 percent of total emissions.  The remainder of the GHG 

emissions came from the solid waste (1 percent) and wastewater (1 percent) sectors. 

                                                           
1 

Service population is defined as the total residents plus employees within Tuolumne County.  In 2010, Tuolumne 
County’s service population was 79,857, with 59,293 residents and 20,564 employees. 
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Figure ES-1:  GHG Emissions by Sector (2010) 

 

 

Table ES-1:  GHG Emissions by Sector (2010) 

Sector 
2010  

(MT CO2e) 
% of Total 

Residential 130,318 17% 

Non-Residential 50,899 7% 

Transportation (On-Road) 455,532 58% 

Off-Road Vehicles/Equipment 89,627 11% 

Agriculture/Forestry 40,823 5% 

Wastewater 6,646 1% 

Solid Waste 9,001 1% 

TOTAL 782,846 100% 

 
Emissions forecasts were completed for three growth scenarios (described on the following page) for 

the years 2020, 2030, and 2040.  Under the Recent Trends scenario, which provides a “business-as-

usual” estimate of how emissions will change over time absent of any new local policies or actions that 

would reduce GHG emissions, emissions are projected to decrease 9.6 percent from 2010 levels by 

2020, decrease 4.0 percent from 2010 levels by 2030, and increase 4.9 percent from 2010 levels by 

2040.  The initial decrease in emissions is the result of implementation of state-level regulations 

accounted for in the emissions forecasts, including the Renewable Portfolio Standard, Low Carbon Fuel 

Standards, and Pavley regulations.   
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As shown in Figure ES-2 and Table ES-2, the Recent Trends scenario is projected to result in the greatest 

amount of emissions through 2040 (821,586 MT CO2e), while the Public Services scenario is projected to 

result in the lowest quantity of GHG emissions through 2040 (920,107 MT CO2e).  This is a result of the 

land use pattern for the Public Services scenario, which produces a shorter average trip length and 

greater use of alternative transportation modes (transit, walking, bicycling, and carpools) compared to 

the other two scenarios, which results fewer vehicle miles traveled (VMT) and GHG emissions.   

   
Figure ES-2:  GHG Emissions Forecasts by  

Growth Scenario (2010, 2020, 2030, and 2040) 
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ALTERNATIVE GROWTH SCENARIOS 

Scenario A: Recent Trends provides a “business-as-usual” estimate of how emissions will change 
over time if consumption trends and behavior continue as they did in 2010, absent of any new 
local or regional policies or actions that would reduce GHG emissions.  It is based on current land 
use designations within the City and County General Plans. 
 

Scenario B: Public Services allocates new development at higher densities in locations closer to 
where public transit services and public facilities such as utilities, schools, and parks are available.  
This scenario places future growth emphasis on the general availability of public infrastructure and 
services, without necessarily distinguishing communities as rural or urban.  

 

Scenario C: Distinctive Communities allocates more pronounced land use growth in/near the 
urbanized, high-density population centers such as the City of Sonora, community of Jamestown, 
etc.  This scenario supposes that urban areas will attract a relatively higher rate of growth than 
rural or less-urbanized areas.  
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Table ES-2:  Tuolumne County GHG Emissions  
by Growth Scenario (2010, 2020, 2030, and 2040) 

Growth Scenario 
2010 

(MT CO2e) 
2020 

(MT CO2e) 
2030 

(MT CO2e) 
2040 

(MT CO2e) 

Recent Trends 782,846 707,321 751,257 821,586 

Public Services 782,846 706,831 750,374 820,300 

Distinctive Communities 782,846 707,138 750,928 821,107 

 

Emissions Reduction Target and Measures 

Taking the AB 32 statewide emissions reduction target into consideration, and the recommendation in 

the California Air Resources Board’s (ARB) AB 32 Climate Change Scoping Plan (2008) that local 

governments should reduce communitywide emissions by 15 percent from current levels, this study 

identifies a countywide target to reduce Tuolumne County’s GHG emissions 15 percent below 2010 

levels by 2020 (equivalent to 665,419 MT CO2e).  To meet this target, Tuolumne County would need to 

reduce its emissions by 41,902 MT CO2e under the Recent Trends scenario, 41,412 MT CO2e under the 

Public Services scenario, and 41,719 MT CO2e under the Distinctive Communities scenario by 2020.      

 

To meet the countywide target of 15 percent below 2010 levels by 2020, this study identifies policies 

that can be implemented to reduce GHG emissions within the region and help Tuolumne County and the 

City of Sonora adapt to the potential impacts of climate change.  The policies are organized into six 

categories: 1) Energy, 2) Transportation, 3) Resource Conservation, 4) Off-Road Vehicles and Equipment, 

5) New Development, and 6) Adaptation.   

 

To assist project applicants with determining whether a proposed project’s GHG emissions are 

consistent with AB 32 and the countywide reduction target, the study provides two sets of screening 

criteria.  If a project meets either set of screening criteria, then the lead agency or project applicant 

would not need to perform a detailed assessment of the project’s GHG emissions.  For projects that do 

not meet either set of screening criteria, this study identifies a project-level GHG emissions threshold of 

4.6 MT CO2e per service population (the sum of the number of jobs and the number of residents 

provided by a project) per year that can be applied evenly to future land development applications 

countywide to ensure that new development reduces its share of emissions consistent with AB 32 and 

the countywide reduction target.2  This project-level threshold is presented along with guidance on how 

to calculate a project’s potential GHG emissions and determine whether it meets the project-level GHG 

emission threshold, and measures to reduce emissions if necessary.   

                                                           
2 

This target represents the AB 32 targeted emissions level for land use driven sectors for 2020 on a per service 
population basis.  As described in Chapter 4.0, Greenhouse Gas Emissions Targets, it was derived by dividing the 
statewide AB 32 targeted level of emissions for the land use driven sectors (including on-road transportation, 
electricity consumption, residential and commercial fuel use, solid waste, and wastewater) by the estimated 2020 
statewide service population.  Therefore, this target is applicable statewide. 
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Collectively, the policies identified in this report, combined with the assumption that future land use 

projects are consistent with the screening criteria or project-level threshold, have the potential to 

reduce countywide emissions by 43,685 MT CO2e by 2020 and meet the countywide reduction target.   
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1.0 INTRODUCTION 

1.1 Background and Purpose 

The TCTC is leading a regional blueprint planning effort among the City and County and local residents to 

develop a long-range vision for Tuolumne County.  The blueprint planning effort allows the public to 

study likely land use development patterns and possible alternative growth patterns, enabling public 

officials, stakeholders, and the citizens of Tuolumne County to better evaluate future land uses and the 

effect on the transportation system, housing, local economy, quality of life, natural resources, and the 

environment.  The process will ultimately assist in the decision-making process for selecting a preferred 

growth alternative that can guide regional and local land use and transportation decisions toward 

sustainability, while meeting residents' needs and providing a high quality of life for all. 

 

This GHG Study is intended to facilitate the regional blueprint planning process and assist in the decision 

process of selecting the preferred growth alternative.  In addition, the State of California is required to 

reduce GHG emissions under AB 32 and has set a target to reduce statewide emissions to 1990 levels by 

2020.  Regional agencies and local governments have a vital role to play in assisting the State to meet 

this target; therefore, this study also sets the framework for Tuolumne County to reduce its GHG 

emissions consistent with the AB 32 target. 

   

To facilitate the regional blueprint planning process and help California meet its target, this study does 

the following:  

 Presents the results of a countywide GHG emissions inventory, which evaluates the current 

(2010) GHG emissions and projected (2020, 2030, and 2040) GHG emissions for three growth 

scenarios;  

 Identifies a countywide GHG emissions target, consistent with AB 32, as well as a project-level 

threshold for future land use development projects that is also consistent with AB 32;  

 Identifies policies and programs that the County, City, and TCTC can implement to reduce GHG 

emissions and adapt to potential climate change impacts.  These measures have the potential to 

collectively achieve the countywide GHG emissions target and assist in achieving the Regional 

Blueprint Guiding Principles, as adopted; and 

 Provides two sets of screening criteria and a list of climate change mitigation measures that may 

be applied to future land use projects to assist project applicants in mitigating potential GHG 

impacts and meeting the project-level threshold. 

 



Tuolumne County Regional Blueprint GHG Study 
1.0  Introduction 

 

  Tuolumne County Transportation Council 
1-2 

1.2 Content 

This document is organized into the following chapters: 

 
1.0  Introduction – This chapter provides an overview of the GHG Study and its purpose.  It describes the 

relationship between GHG emissions and climate change, the potential impacts of climate change, and 

the existing international, federal, and state framework for reducing GHG emissions. 

 
2.0  Methodology – This chapter describes the methodology followed to conduct the baseline emissions 

inventory and forecasts for the three growth scenarios.   

 
3.0  Inventory Results – This chapter summarizes the results of the GHG emissions inventory.  It 

identifies and quantifies the major sources of GHGs emitted in Tuolumne County in 2010 and provides 

forecasts of how GHG emissions could increase based on three different growth scenarios. 

 
4.0  Greenhouse Gas Emissions Target – This chapter identifies a countywide GHG emissions reduction 

target that is consistent with AB 32.   

 
5.0 Climate Change Mitigation and Adaptation – This chapter sets forth a list of policies and programs 

that the County, City, and TCTC can implement to reduce countywide GHG emissions consistent with AB 

32 and adapt to a changing climate.  It also identifies two sets of screening criteria, a project-level 

threshold, and mitigation measure to ensure that new land use projects are consistent with AB 32 and 

the countywide target. 

 

1.3 Climate Change and GHG Emissions Background 

Energy from the Sun drives the Earth's weather and climate.  The Earth absorbs energy from the Sun and 

also radiates energy back into space.  According to the U.S. Environmental Protection Agency (USEPA), a 

GHG is any gas that absorbs this energy in the Earth’s atmosphere.  This absorption traps heat within the 

atmosphere, maintaining Earth’s surface temperature at a level higher (by about 60°F) than would be 

the case in the absence of GHGs (see Figure 1-1) (USEPA, 2011).  GHGs include water vapor, carbon 

dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), 

sulfur hexafluoride (SF6), halogenated chlorofluorocarbons (HCFCs), and ozone (O3).  Naturally occurring 

GHGs include water vapor, carbon dioxide, methane, nitrous oxide, and ozone.  Human activities add to 

the levels of most of these naturally occurring GHGs (Intergovernmental Panel on Climate Change 

[IPCC], 2007).  Other GHGs (e.g., hydrofluorocarbons and perfluorocarbons) are created and emitted 

solely through human activities.  The principal GHGs that enter the atmosphere because of human 

activities are discussed later in this section.  
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Figure 1-1:  The Greenhouse Effect 

 
Source: Washington State Department of Ecology, 2010. 

 

Increasing levels of GHGs in the atmosphere result in an increase in the temperature of the Earth’s lower 

atmosphere.  Warming of the Earth’s lower atmosphere induces a suite of additional changes including 

changes in: global precipitation patterns; ocean circulation, temperature, and acidity; wind patterns; and 

storms.  These large-scale changes over an extended period of time are collectively referred to as 

climate change (USEPA, 2011). 

 

The global climate is continuously changing, as evidenced by repeated episodes of substantial warming 

and cooling documented in the geologic record.  The rate of change has typically been incremental, with 

warming or cooling trends occurring over the course of thousands of years, with GHG concentrations 

never higher than 300 parts per million (ppm) (National Oceanic & Atmospheric Administration [NOAA], 

2009; IPCC, 2007).  The past 10,000 years have been marked by a period of incremental warming.  

However, scientists have observed acceleration in the rate and magnitude of change over the past 150 

years, corresponding with the beginning of the Industrial Revolution (IPCC, 2007; Trans & Keeling, 2011).  

 

In 1988, the United Nations Environment Programme and the World Meteorological Organization 

established the Intergovernmental Panel on Climate Change (IPCC) to assess scientific, technical and 

socioeconomic information relevant to the understanding of climate change, its potential impacts, and 

options for adaptation and mitigation.  As the leading authority on climate change science, the IPCC 

draws upon hundreds of the world's expert scientists as authors and thousands as expert peer 

reviewers.  According to the IPCC’s Fourth Assessment Report (2007), over the past 150 years, since the 

industrial era, activities such as the use of fossil fuels (i.e., coal, natural gas, oil, and gasoline) to power 

cars, factories, utilities, and appliances have substantially added to the amount of GHGs in the 
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atmosphere.  For example, carbon dioxide concentrations rose from 280 ppm in 1750 to over 391 ppm 

in 2011, and are rising at an average 1.66 ppm per year (IPCC, 2007; NOAA, 2011).  The annual growth 

rate of carbon dioxide in the atmosphere has also increased, averaging about 1.43 ppm per year before 

1995 and 1.91 ppm per year thereafter.  This increase in carbon dioxide and other GHGs - including 

methane, nitrous oxide, and fluorinated gases - correlates with the recent increase in global average 

temperature (which has risen approximately 1.4°F since the early 20th century) (IPCC, 2007; NOAA, 

2009). 

 

The principal GHGs that enter the atmosphere as a result of human activities include: 

 

 Carbon dioxide (CO2) is released into the atmosphere through the burning of fossil fuels (oil, 

natural gas, and coal), solid waste, trees and wood products, and also as a result of other 

chemical reactions (e.g., cement production) and deforestation.  Carbon dioxide is also removed 

from the atmosphere (or “sequestered”) when it is absorbed by plants as part of the biological 

carbon cycle. 

 Methane (CH4) is emitted during the production and transport of coal, natural gas, and oil.  

Methane emissions also result from agricultural practices, such as the raising of livestock, and by 

the decomposition of organic waste in landfills. 

 Nitrous oxide (N2O) is emitted during agricultural and industrial activities, as well as during the 

burning of fossil fuels and solid waste. 

 Fluorinated gases (i.e., hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride) are 

emitted from a variety of industrial processes (e.g., aluminum production) and used in 

commercial, industrial, and consumer products (e.g., automobile air conditioners and 

refrigerants).  These gases are typically emitted in smaller quantities but are generally very 

strong GHGs. 

 

Each of the GHGs listed above differs in its ability to absorb heat in the atmosphere, or in its intensity 

factor.  To simplify reporting and analysis of GHGs, methods have been set forth to describe emissions of 

GHGs in terms of a single gas, carbon dioxide.  Generally, GHG emissions are quantified in terms of 

metric tons of carbon dioxide equivalents (or MT CO2e) emitted per year.  GHGs are compared in terms 

of their respective intensity factor per molecule given an atmospheric lifetime of 100 years.  The IPCC 

defines the intensity factor of various GHG emissions on a normalized scale that recasts all GHG 

emissions in terms of CO2e, which compares the gas in question to that of the same mass of carbon 

dioxide (carbon dioxide has an intensity factor of one by definition).  Table 1-1 shows the intensity factor 

for the most abundant six GHGs. 
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Table 1-1:  Intensity Factor of GHGs for a 100-Year Period 

Greenhouse Gas Intensity Factor* 

Carbon Dioxide (CO2) 1 

Methane (CH4) 21 

Nitrous Oxide (N2O) 310 

Hydroflourocarbons (HFCs) 140-11,700 

Perflourocarbons (PFCs) 6,500-9,200 

Sulfur Hexaflouride (SF6) 23,900 

Notes: Each of the GHGs listed above differs in its ability to absorb heat in the atmosphere, or in its 
intensity factor.  The values presented above are based on the IPCC Second Assessment Report and 
United Nations Framework Convention on Climate Change reporting guidelines (IPCC, 1996).  Although 
the IPCC Fourth Assessment Report presents different estimates, the current inventory standard relies 
on the Second Assessment Report’s intensity factors to comply with reporting standards and 
consistency with regional and national inventories (USEPA, 2011).  

 

1.3.1 Potential Climate Change Impacts 

Increases in the globally averaged atmospheric concentration of GHGs will cause the lower atmosphere 

to warm, in turn inducing a myriad of changes to the global climate system.  These large-scale changes 

will have unique and potentially severe impacts in the western United States, California, and the region.  

Current research efforts coordinated through the ARB, California Energy Commission (CEC), California 

EPA, University of California system, and others are examining the specific changes to California’s 

climate that will occur as the Earth’s surface warms.  

 

The best available climate models indicate that climate change could impact the natural environment in 

California in the following ways, among others: 

 

 Rising sea levels along the California coastline, particularly in San Francisco Bay and the San 

Joaquin Delta caused by ocean expansion and glacier melt. 

 Extreme-heat conditions, such as heat waves and very high temperatures, which could last 

longer and become more frequent. 

 An increase in heat-related human deaths, infectious diseases, and a higher risk of respiratory 

problems caused by deteriorating air quality. 

 Reduced snow pack and stream flow in the Sierra Nevada Mountains, affecting winter 

recreation and water supplies. 

 Potential increase in the severity and historical pattern of winter storms, affecting peak stream 

flows and flooding. 

 Changes in growing season conditions that could affect California agriculture, causing variations 

in crop quality and yield. 
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 Changes in distribution of plant and wildlife species brought about by changes in temperature, 

competition from colonizing species, changes in hydrologic cycles, changes in sea levels, and 

other climate-related effects. 

 

A growing body of scientific evidence is showing that many of these predicted changes are already 

underway (California Natural Resources Agency [CNRA], 2009; CEC, 2009).  With respect to the 

Tuolumne County region, climate change effects will likely be similar to California-wide impacts, and 

would likely include the following:  the climate may be hotter and drier; reduced local and regional 

precipitation and snow pack may shrink water supplies, wildfires may be more frequent and intense; 

increased heat and decreased air quality may place public health at risk; native plant and animal species 

may be lost; potential increase in the severity and historical pattern of winter storms, affecting peak 

stream flows and flooding; and increased energy demand coupled with population growth may result in 

energy demand that cannot be met (CEC, 2011).   

 

1.4 Regulatory Setting 

This section summarizes the international, federal, and state regulatory framework guiding the 

preparation of this study. 

 

1.4.1 International  

The United Nations Framework Convention on Climate Change (UNFCC) is an international 

environmental treaty produced by the United Nations in 1992.  The objective of the treaty is 

“stabilization of GHG concentrations in the atmosphere at a level that would prevent dangerous 

anthropogenic interference with the climate system.”  This is generally understood to be achieved by 

stabilizing global GHG concentrations between 350 and 400 ppm, in order to limit the global average 

temperature increases between 2 and 2.4°C above pre-industrial levels (IPCC, 2007).  The UNFCC itself 

does not set limits on GHG emissions for individual countries or enforcement mechanisms.  Instead, the 

treaty provides for updates, called “protocols,” that would identify mandatory emissions limits.  Five 

years later, the UNFCC brought nations together again to draft the Kyoto Protocol (1997).  The Protocol 

established commitments for industrialized nations to reduce their collective emissions of six GHGs 

(carbon dioxide, methane, nitrous oxide, sulfur hexafluoride, hydrofluorocarbons, and perfluorocarbons) 

to 5.2 percent below 1990 levels by 2012.  The United States is a signatory of the Protocol but has not 

ratified it. 

 

1.4.2 Federal 

Clean Air Act.  The USEPA is the federal agency responsible for implementing the Clean Air Act.  The 

United States Supreme Court ruled in its decision in Massachusetts et al. v. Environmental Protection 

Agency et al. ([2007] 549 U.S. 05-1120), issued on April 2, 2007, that carbon dioxide is an air pollutant as 

defined under the Clean Air Act and that the EPA has the authority to regulate emissions of GHGs as 
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pollutants.  In 2011, the USEPA began regulating GHG emissions from new power plants and refineries 

through a set of New Source Performance Standards (NSPS).  These regulations will be finalized and 

applied to all new stationary sources in 2012. 

 

Energy Independence and Security Act.  The Energy Independence and Security Act of 2007 includes 

several key provisions that will increase energy efficiency and the availability of renewable energy, 

which will reduce GHG emissions as a result.  First, the Act sets a Renewable Fuel Standard that requires 

fuel producers to use at least 36 billion gallons of biofuel by 2022.  Second, it increased Corporate 

Average Fuel Economy (CAFE) Standards to require a minimum average fuel economy of 35 miles per 

gallon for the combined fleet of cars and light trucks by 2020.  Third, the adopted bill includes a variety 

of new standards for lighting and for residential and commercial appliance equipment.  The equipment 

includes residential refrigerators, freezers, refrigerator-freezers, metal halide lamps, and commercial 

walk-in coolers and freezers. 

 

1.4.3 State of California 

Executive Order S-3-05.  Executive Order S‐3‐05, issued in 2005, was the first comprehensive state 

policy to address climate change.  It established ambitious GHG reduction targets for the state to:  

reduce GHG emissions to 2000 levels by 2010, to 1990 levels by 2020 and to 80 percent below 1990 

levels by 2050.  These targets reflect the worldwide emission reduction trajectory identified by the IPCC 

as being necessary to avert dangerous climate change (IPCC, 2007).  This Executive Order is binding only 

for state agencies and has no force of law for local governments.  However, S-3-05 is important for two 

reasons.  First, it obligated state agencies to implement GHG emission reduction strategies.  Second, the 

signing of the Order sent a clear signal to the Legislature about the framework and content for 

legislation to reduce GHG emissions as a necessary step toward climate stabilization.  

 

Assembly Bill 32.  AB 32 codified the State’s 2020 GHG emissions target by directing the California Air 

Resources Board (CARB) to reduce California’s statewide emissions to 1990 levels by 2020.  AB 32 also 

required ARB to develop a policy plan for reaching the 2020 emissions target and to adopt and enforce 

regulations to implement the plan.  The resulting AB 32 Climate Change Scoping Plan (herein referred to 

as “Scoping Plan”) was adopted by ARB in December 2008.  Key elements of the plan for achieving the 

2020 target include: 
 

 Adopting and implementing measures pursuant to existing state laws and policies, including 

California’s goods movement measures and the Low Carbon Fuel Standard; 

 Expanding energy efficiency programs and green building practices; 

 Reducing methane emissions at landfills; 

 Developing a California cap-and-trade program; 

 Establishing and seeking to achieve reduction targets for transportation-related GHG emissions;  
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 Increasing waste diversion, composting, and commercial recycling toward zero-waste; 

 Strengthening water efficiency programs; and  

 Preserving forests that sequester carbon dioxide. 

 

Although the Scoping Plan does not identify specific reductions for local governments, it identifies 

overall reductions from local government operations and land use decisions as a strategy to meet the 

2020 target.  The Scoping Plan states that land use planning and urban growth decisions will play an 

important role in the state’s GHG reductions because local governments have primary authority to plan, 

zone, approve, and permit how land is developed to accommodate population growth and the changing 

needs of their jurisdictions.  It further acknowledges that decisions on how land is used will have large 

impacts on the GHG emissions that will result from the transportation, housing, industry, forestry, 

water, agriculture, electricity, and natural gas emission sectors.  However, the Scoping Plan stopped 

short of identifying mandatory targets for local government compliance.  Instead, it encourages local 

governments to adopt a target for municipal and community emissions that parallels the State’s AB 32 

target and reduce emissions by approximately 15 percent from current levels by 2020.  

 

Senate Bill 97.  SB 97 (2007) requires lead agencies to analyze GHG emissions and climate change 

impacts under the California Environmental Quality Act (CEQA).  

 

Assembly Bill 1493 (Pavley Regulations).  AB 1493 (referred to as Pavley I) (2002) directed ARB to 

develop and adopt standards for vehicle manufacturers to reduce GHG emissions coming from 

passenger vehicles and light-duty trucks at a “maximum feasible and cost effective reduction” by 

January 1, 2005.  Pavley I took effect for model years starting in 2009 to 2016 and Pavley II, which is now 

referred to as “LEV (Low Emission Vehicle) III GHG” will cover 2017 to 2025.  Fleet average emission 

standards would reach 22 percent reduction by 2012 and 30 percent by 2016.  

 

Executive Order S-1-07 (Low Carbon Fuel Standard).  This 2007 order requires fuel providers to reduce 

the carbon intensity of California’s transportation fuels by at least 10 percent by 2020. 

 

Senate Bill 375.  SB 375, signed in 2008, supports implementation of AB 32 by aligning regional 

transportation planning efforts with land use and housing allocations in order to reduce transportation-

related GHG emissions.  Specifically, SB 375 directed ARB to set regional GHG emissions targets for 

passenger vehicles and light trucks for the years 2020 and 2035 for each Metropolitan Planning 

Organization region, which were adopted in February 2011.  

 

Senate Bill 1078, Senate Bill 107, and Senate Bill 2X (Renewables Portfolio Standard).  Established in 

2002 under SB 1078, and accelerated in 2006 under SB 107, California's Renewables Portfolio Standard 

requires investor-owned utilities and electric service providers to increase procurement from eligible 

renewable energy resources by at least 1 percent of their retail sales annually, until they achieved 20 
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percent by 2010.  SB 2X raises the target from the current 20 percent, requiring private and public 

utilities to obtain 33 percent of their electricity from renewable energy sources by 2020.  

 

Senate Bill 1368.  SB 1368 (2006) directs the CEC and the California Public Utilities Commission (CPUC) 

to adopt a performance standard for GHG emissions for the future electricity used in California, 

regardless of whether it is generated in-state or purchased from other states.  

 

Assembly Bill 811.  AB 811 (2008) authorizes California cities and counties to designate districts within 

which willing property owners may enter into contractual assessments to finance the installation of 

renewable energy generation and energy efficiency improvements that are permanently fixed to the 

property.  These financing arrangements would allow property owners to finance renewable energy 

generation and energy efficiency improvements through low-interest loans that would be repaid as an 

item on the property owner’s property tax bill.  

 

California Green Building Code.  The California Green Building Code (2008), or “CalGreen,” is the first 

statewide green building code.  It lays out minimum requirements for new construction in California, 

which will reduce GHG emissions through improved efficiency and process improvements.  It requires 

builders to install plumbing that cuts indoor water use by as much as 20 percent, to divert 50 percent of 

construction waste from landfills to recycling, and to use low-pollutant paints, carpets, and floors.  

 

Senate Bill 1881 (Water Conservation in Landscaping Act).  SB 1881 (2006) requires cities and counties 

to adopt and implement a water-efficient landscape ordinance, limiting the amount of water used for 

landscaping purposes. 

 

Senate Bill 7.  SB 7 (2009) requires all water suppliers to increase water use and sets an overall goal of 

reducing per capita urban water use by 20 percent by 2020.   

 

Senate Bill 407.  SB 407 (2009) requires that water-conserving plumbing fixtures replace non-compliant 

fixtures as a condition of property transfers or improvements in single-family residential homes by 2017 

and in multi-family and commercial buildings by 2019. 

 

Assembly Bill 939 (The Integrated Waste Management Act of 1989).  AB 939 requires cities and 

counties to divert at least 50 percent of their solid waste stream through source reduction, recycling, 

and/or composting activities. 

 

Assembly Bill 341.  AB 341 (2011) establishes a new policy goal of the State to divert at least 75 percent 

of solid waste generated by the year 2020.  It also provides for mandatory commercial and multi-family 

residential recycling, and requires cities and counties to add a commercial and multi-family residential 

recycling element to their existing resource reduction plans.  
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2.0 METHODOLOGY 

This chapter describes the methodology used to conduct the baseline inventory and forecasts of GHG 

emissions within Tuolumne County.  An emissions inventory is an accounting of the amount of GHGs 

emitted into the atmosphere by various emission sources within a defined area, during a specific time 

period.  It provides critical insights into the categories of activities - or sectors - that emit GHGs, creates 

a baseline to monitor changes in future emissions, and indicates where the opportunities to reduce 

emissions lie.  In addition, the forecasts provide understanding as to how future emissions may change 

based on the chosen alternative growth scenario.   

 

The inventory in this report follows the standard methodology outlined in the USEPA Draft Regional 

Greenhouse Gas Inventory Guidance (June 14, 2010), the ICLEI (Local Governments for Sustainability) 

International GHG Emissions Analysis Protocol (IEAP), Version 1.0 (October 2009), and the California 

Climate Action Registry (CCAR) General Reporting Protocol, Version 3.1 (January 2009).  These protocols 

are based on the IPCC rules for GHG accounting, and are consistent with the methodology ARB followed 

to conduct the AB 32 statewide GHG emissions inventory. 

 

2.1 Inventory Scope 

The inventory accounts for GHG emissions originating within the geographic boundary of Tuolumne 

County (approximately 2,217 square miles), including emissions occurring within the one incorporated 

area (the City of Sonora) and all areas within the unincorporated County.  Emissions were inventoried 

for the 2010 calendar year, the most recent year for which data were consistently available.  Table 2-1 

lists the sectors that were included in the GHG emissions inventory, as well as the emission sources 

within each sector.  These sectors include the sources of GHG emissions significant at the regional level 

for which quantifiable data and reasonable methodologies were available.  

 

Table 2-1:  Sectors and Sources Included in the GHG Emissions Inventory 

Sector Emissions Sources 

Residential  Electricity, propane, heating oil, and fuel wood consumption 
in residential buildings 

Non-Residential  Electricity and propane consumption in commercial, 
industrial, and public facilities 

Transportation Gasoline and diesel fuel used by on-road vehicles  

Off-Road Vehicles/Equipment Gasoline and diesel fuel used by off-road vehicles/equipment 

Agriculture/Forestry Livestock (manure management and enteric fermentation) 
and prescribed burning (excluding federal and state lands) 

Wastewater Wastewater treatment (centralized treatment operations 
and septic systems) 

Solid Waste Decomposition of landfilled solid waste 
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The sources that could not be included due to privacy laws, lack of data availability, and/or a reasonable 

methodology include the following: 

 

 Direct Emissions from Electric Power Generation:  Direct emissions result from the combustion 

of fossil fuels at an electricity generating station, whereas indirect emissions occur at the point 

of use (residential and non-residential electricity consumption).  Because electricity 

consumption within a given geographic region does not necessarily correspond to electricity 

generated in that same region, emissions from consumption (indirect emissions) are not likely to 

be the same as emissions from generation (direct emissions).  The USEPA Regional Protocol 

recommends that regions choose to estimate either direct or indirect emissions, since including 

both may lead to double counting.  It also recommends quantifying emissions at the point of 

consumption if the goal of the inventory is to encourage action and reduce emissions at the 

regional level.  Therefore, indirect emissions are accounted for in this inventory and direct 

emissions are excluded. 

 Ozone Depleting Substances (e.g., Leaked Refrigerants and Fire Suppressants):  Methods and 

data needed to estimate emissions from this sector are not available at the regional level and 

would be highly speculative; therefore, including these emissions is not recommended by the 

USEPA at this time. 

 Air and Rail Travel:  Methods to apportion emissions from air and rail travel of residents and 

employees within the region are currently inconsistent and highly speculative.  As no standard 

protocol exists to calculate emissions from local and regional air and rail travel, specific 

emissions figures are not included in this report.   

 Carbon Sequestration:  The ARB statewide GHG emissions inventory, on which the AB 32 

statewide target is based, accounts for the carbon sequestered by all federal, state, local 

government and privately owned forestland in California.  Accordingly, the AB 32 target already 

accounts for the carbon sequestered by these forestlands.  The countywide target established 

herein is based on AB 32 target, and as such, the countywide target similarly accounts for 

sequestration.  Therefore, crediting carbon sequestered by existing County, City, or privately 

owned forestland within Tuolumne County would result in double counting.  However, as 

specified in the ARB Forest Project Compliance Offset Protocol (October 2011) and Forest Project 

Protocol (Climate Action Reserve, 2010), the County would be able to receive credit for any new 

forest projects carried out to further reduce GHG emissions.  

 

2.2 Baseline Inventory Methods  

Emissions are calculated by multiplying activity data by a specific emissions factor.  Activity data refer to 

the relevant measurement of GHG-generating processes such as electricity consumption (kWh), fuel 

consumed (gallons of diesel, gasoline, or other fuel), etc.  An emissions factor is a fraction that conveys 

the quantity of emissions resulting from a specific use and a given amount of activity data.  Two 
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examples of emissions factors are carbon dioxide emissions/kWh generated by an electric utility and 

carbon dioxide emissions/gallon of fuel used in a particular vehicle.  After emissions are calculated, all 

emissions are then converted to metric tons of equivalent carbon dioxide units (MT CO2e) per the 

international convention of using intensity factors (refer to Chapter 1.0, Section 1.3).  Specific methods, 

assumptions, and data sources used to calculate emissions for each sector are detailed in the following 

sections.  

 

2.2.1 Residential Sector 

Residential sector emissions in Tuolumne County are the result of indirect electricity consumption and 

the direct on-site combustion of propane, heating oil, and fuel wood.  Natural gas is not available within 

the region; therefore, it is not included as an emissions source.  Emissions from lawn equipment, 

transportation, wastewater, and waste generation were not included in this sector (per standard 

practice).  These emissions are accounted for in their respective sectors.   

 
Electricity consumption activity data was obtained directly from Pacific Gas & Electric (PG&E) for the 

year 2010.  PG&E also provided an electricity emission factor for carbon dioxide based on the mix of 

fuels used in 2010 by PG&E to generate electricity in the region.  Emissions factors for methane and 

nitrous oxide were obtained from the CCAR General Reporting Protocol.  

 
Propane consumption data was provided by the major propane providers within Tuolumne County as an 

average consumption rate per household in 2010.  An average of those rates was then taken to estimate 

a countywide average per household.  Carbon dioxide, methane, and nitrous oxide emission factors for 

propane consumption were obtained from the CCAR General Reporting Protocol.     

 
To estimate emissions from heating oil consumption, data on the number of households that rely upon 

heating oil within the County was obtained from U.S. Census Bureau and the average household heating 

oil consumption rate was provided by the U.S. Energy Information Administration to obtain an estimate 

of gallons consumed per year.  Emission factors for carbon dioxide, methane, and nitrous oxide were 

obtained from the CCAR General Reporting Protocol. 

 
To estimate emissions from fuel wood, the number of households that rely upon fuel wood for heating 

within the County was obtained from U.S. Census Bureau and the average burn rate per household was 

obtained from ARB.  This was used to estimate tons of wood burned in a year based on the CEC’s 

conversion rate for pine (CEC, Wood Heating and Weight Values, 2011).  The TCTC provided data on the 

number of households in 2010.  Emission factors for carbon dioxide, methane, and nitrous oxide were 

obtained from the CCAR General Reporting Protocol. 

 

2.2.2 Non-Residential Sector 

Non-residential sector emissions in this inventory result from indirect electricity consumption and direct 

on-site propane combustion at commercial, industrial, and public facilities.  Emissions from commercial, 
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industrial, and public uses are combined into one sector as a result of the California Public Utilities 

Commission’s (CPUC) 15/15 Rule.3  Fuel wood and heating oil related emissions were not calculated for 

non-residential uses, as these fuel types are generally limited to residential uses.   

 
PG&E and the Tuolumne County Public Power Agency/Western Area Power Administration provided 

non-residential sector electricity within Tuolumne County and provided consumption data for 2010.  For 

the PG&E-provided electricity, PG&E provided an emission factor for carbon based on the mix of fuels it 

used in 2010 to generate electricity in the region.  Emissions factors for methane and nitrous oxide were 

obtained from the CCAR General Reporting Protocol.  The electricity provided by the Tuolumne County 

Public Power Agency/ Western Area Power Administration is generated from hydropower; therefore, an 

emission factor for this source was obtained from the Pew Climate Center. 

 
Propane consumption data was provided by the major propane providers within Tuolumne County as an 

average consumption rate per business establishment in 2010.  An average of those rates was calculated 

in order to estimate average propane consumption per business establishment.  The number of business 

establishments was obtained from the U.S. Census Bureau.  Emission factors for carbon dioxide, 

methane, and nitrous oxide were obtained from the CCAR General Reporting Protocol. 

 

2.2.3 Transportation Sector  

Transportation sector GHG emissions are the result of diesel and gasoline fuel combustion in vehicles 

traveling on local roads and state highways.  Based on the recommended methodology in the USEPA 

Regional Protocol and IEAP, fuel consumption was inferred based on estimates of vehicle miles of travel 

(VMT) within Tuolumne County, the types of vehicles traveling on the roadways, and fuel efficiency.  The 

TCTC provided average weekday VMT (including pass through trips), which was converted to annual 

VMT based on a 5-day to 7-day conversion factor of 346 provided by Caltrans.  The regional vehicle mix 

and fuel usage data were obtained using the ARB EMFAC 2007 model.  National average fuel efficiencies 

by vehicle type were obtained from the USEPA Regional Protocol.  Emission factors for carbon dioxide, 

methane, and nitrous oxide were obtained from the CCAR General Reporting Protocol.   

 

2.2.4 Off-Road Vehicles and Equipment Sector 

Off-road vehicle and equipment sector emissions are the result of fuel used to power recreational 

vehicles, construction and mining equipment, logging equipment, and lawn and garden equipment.  

Emissions from these sources were calculated using the OFFROAD 2007 model, developed by ARB, for 

2010.  The model was run to calculate carbon dioxide, methane, and nitrous oxide emissions, which 

were then converted to CO2e. 

                                                           
3 The 15/15 Rule, adopted by the CPUC in the Direct Access Proceeding (CPUC Decision 97-10-031), requires that 
information provided by any utility must be made up of at least 15 customers and a single customer’s load must be 
less than 15 percent of an assigned category.  If the number of customers in the complied data is below 15, or if a 
single customer’s load is more than 15 percent of the total data, categories must be combined before the 
information is released. 
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2.2.5 Agriculture and Forestry Sector 

Major sources of agriculture and forestry sector emissions within Tuolumne County include livestock 

(specifically manure management and enteric fermentation) and prescribed burning.  Emissions from 

fertilizer were not estimated because very few crops are grown within the County.  In addition, the 

majority of crops are comprised of vineyards, apple orchards, and olive tree plantations, which generally 

do not rely on fertilizers to the extent of traditional agricultural crops (e.g., vegetables, etc.).  

Countywide animal population data was obtained from livestock inventory in the Tuolumne County 

Agricultural Commissioner’s Office 2009 Crop Report (the most recent year available).  Emissions factors 

from the USEPA Regional Protocol were used to calculate methane emissions from enteric fermentation 

and methane and nitrous oxide emissions from manure management.  

 

The Tuolumne County Air Pollution Control District provided the amount of vegetation and wood 

burned on County, City, and privately owned land in Tuolumne County for 2010.  Prescribed burning on 

state and federal lands was excluded because these lands are not within the jurisdictional control of the 

County.  Emission factors for carbon dioxide, methane, and nitrous oxide were obtained from the CCAR 

General Reporting Protocol.   

 

2.2.6 Wastewater Sector 

Individual wastewater treatment providers within Tuolumne County provided data on the quantity of 

wastewater treated and the type of treatment.  These include the Tuolumne Utilities District, Groveland 

Community Services District, Twain Harte Community Services District, Jamestown Sanitary District, 

Tuolumne Sanitary District, and Pinecrest Permittees Association.  Methane and nitrous oxide emissions 

were calculated based on emission factors obtained from the Inventory of U.S. Greenhouse Gas 

Emissions and Sinks: 1990-2006 (February 2008).  The Tuolumne County Environmental Health Division 

provided data on the number of septic systems in the region, which was used to estimate the population 

served by septic based on the 2010 average household size of 2.27.  Methane emissions were calculated 

based on the emissions factor in the Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2006 

(February 2008) and converted to CO2e.  

 

2.2.7 Solid Waste Sector 

The solid waste sector accounts for fugitive methane emissions from solid waste generated within 

Tuolumne County that was landfilled in 2010.  Waste disposal and alternative daily cover tonnage and 

waste stream composition was obtained from the Department of Resources Recycling and Recovery’s 

(formerly known as the California Integrated Waste Management Board) Solid Waste Characterization 

Database.  The methane emissions factor for decomposition associated with waste generation was 

obtained from the USEPA Waste Reduction Model (WARM).  Because an estimated 75 percent of these 

methane emissions are routinely captured via landfill gas collection systems, the default capture rate 

recommended by the IEAP was applied to estimate the fugitive emissions.  
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2.3 Forecast Methods 

Emissions forecasts were completed for three growth scenarios, developed during the regional blueprint 

planning process, for the years 2020, 2030, and 2040.  Each growth scenario is described in Chapter 3.  

In general, the forecasts were derived by projecting emissions from the 2010 baseline using growth 

factors specific to each of the different emissions sectors, which are described below.  All three forecasts 

account for state-level regulations that are intended to reduce GHG emissions, including the Renewable 

Portfolio Standard, Low Carbon Fuel Standard, and Pavley I and II, which will impact Tuolumne County’s 

GHG emissions.  While other state-level measures, such as those identified in the AB 32 Scoping Plan, 

are also relevant, assessing GHG impacts from these measures is fairly speculative at this time as their 

details have not yet been developed.  Specific reductions resulting from the Renewable Portfolio 

Standard, Low Carbon Fuel Standard, and Pavley I and II are explained in the residential, non-residential, 

and transportation sector discussions below, which is where these reductions will occur.  

 

2.3.1 Residential Sector 

For the residential sector forecasts, the TCTC provided household projections for the years 2020, 2030, 

and 2040 that were used to estimate average annual compound growth in energy demand.  Household 

projections for each of the forecast years were the same for each growth scenario.  PG&E provided a 

projected emission factor for the year 2020, which was used through 2040 to project electricity 

emissions for all three growth scenarios.  This emissions factor accounts for expected changes resulting 

from the Renewable Portfolio Standard.  

 

2.3.2 Non-Residential Sector 

For the non-residential sector forecasts, the TCTC provided employment projections for the years 2020, 

2030, and 2040 for Tuolumne County, which were used to calculate the average annual growth in 

energy use in the non-residential sector.  Job projections for each of the forecast years were constant 

among all three growth scenarios.  The TCTC estimates jobs to increase from 20,564 in 2010 to 24,315 in 

2020, 27,206 in 2030, and 30,257 in 2040.  Similar to the residential sector projections, the emission 

factor provided by PG&E that accounts for implementation of the Renewable Portfolio Standard was 

used to forecast emissions from PG&E provided electricity through 2040 for all three growth scenarios.     

 

2.3.3 Transportation Sector 

The TCTC provided VMT projections for the year 2040 for each growth scenario that were used to 

calculate the average annual growth rate in VMT through 2040.  The TCTC calculated average weekday 

VMT to be 1,831,088 in 2010 and estimates that VMT will increase to 2,961,690 in 2040 for the Recent 

Trends scenario, 2,953,739 for the Public Services scenario, and 2,958,727 for the Distinctive 

Communities scenario.  Similar to the baseline inventory, the VMT estimates represent average 

weekday VMT, and were converted to annual VMT based on a 5-day to 7-day conversion factor of 346 

provided by Caltrans.  The transportation sector forecasts also account for the reductions expected from 
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implementation of the Low Carbon Fuel Standard and the Pavley I and II regulations.  The reductions 

from the Low Carbon Fuel Standard and Pavley regulations were calculated using the ARB EMFAC 2007 

post processing tool.  This tool identifies a 10 percent reduction in emissions from passenger and heavy-

duty vehicles through 2040 as a result of the Low Carbon Fuel Standard, and 19 percent, 28 percent, and 

30.4 percent reductions in passenger vehicle emissions for the years 2020, 2030, and 2040, respectively. 

 

2.3.4 Off-Road Vehicles and Other Equipment Sector 

Emissions from the off-road vehicles/equipment sector were held constant because increases in 

population do not directly result in an increase in off-road vehicle activity as emission rates of the 

OFFROAD 2007 model are largely based on activity rates within a specific area (e.g., the average number 

of times a boat is launched at a lake).  Because no new land (e.g., recreational areas for snowmobiling or 

reservoirs for boating) would be created as a result of the three proposed land use scenarios, it was 

assumed that activity rates would not increase, but remain constant.  In addition, the OFFROAD2007 

model uses population growth factors of the early 2000s and late 1990s, which are notably higher than 

current growth rates due to economic conditions.  As such, to model the year 2020 would result in 

erroneously high emissions rates for off-road vehicles and equipment, particularly in light of the 

relatively low growth rate that has occurred in the County in recent years.  The forecast for this sector 

does however account for the Low Carbon Fuel Standard, which would result in a 10 percent reduction 

in emissions from gasoline and diesel fuel used to power off-road vehicles and equipment through 2040.  

 

2.3.5 Agriculture and Forestry Sector 

For the agriculture and forestry sector, it was assumed that emissions would remain constant through 

2040 because, the amount of land for agricultural purposes has historically decreased over time and 

none of the growth scenarios would result in an increase in lands designated for agricultural purposes.   

 

Prescribed burning results in GHG emissions; however, it is intended to prevent wildfires, which would 

result in even greater overall emissions, and is consistent with good management practices.  The 

amount of prescribed burning activity is not dependent upon population or economic growth, but rather 

climatic and environmental conditions and the buildup of fuel loads on the forest floor, which are 

difficult to predict.  Therefore, emissions were held constant through 2040 for this scenario.   

 

2.3.6 Solid Waste and Wastewater Sectors 

Population is the primary driver of growth in emissions pertaining to waste and wastewater generation.  

Therefore, the average annual population growth rate (as calculated from projections provided by the 

TCTC) was used to estimate future emissions from waste disposal and wastewater generated.  

Population projections for each of the forecast years were constant among all three growth scenarios.  

The TCTC estimates population increases from 59,293 in 2010 to 66,193 in 2020, 73,093 in 2030, and 

79,993 in 2040. 
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3.0 INVENTORY RESULTS 

This chapter presents the results of the GHG emissions inventory, which includes a baseline inventory of 

2010 emissions and forecasts for three growth scenarios for the years 2020, 2030, and 2040.  It 

identifies and quantifies the major sources of GHGs emitted in Tuolumne County in 2010 and provides 

forecasts of how emissions could increase under the different growth scenarios.  This information is 

intended to provide an understanding of Tuolumne County’s major sources of GHG emissions and to 

assist in developing an appropriate GHG emissions target and reduction measures. 

 

3.1 2010 Baseline Inventory 

In 2010, Tuolumne County emitted approximately 782,846 MT CO2e as a result of activities and 

operations that took place within the transportation, residential (energy consumption), non-residential 

(energy consumption), off-road vehicles and equipment, agriculture and forestry, wastewater, and solid 

waste sectors.  This equates to 9.8 MT CO2e per resident and employee in Tuolumne County’s service 

population.4  As shown in Figure 3-1 and Table 3-1, the transportation sector was the largest source of 

emissions, generating approximately 455,532 MT CO2e or 58 percent of total 2010 emissions.  The 

residential sector produced the second highest quantity of emissions, resulting in 17 percent of total 

emissions, or 130,318 MT CO2e.  The remainder of emissions came from the agriculture and forestry 

sector (5 percent), off-road vehicles and equipment (11 percent), the non-residential sector (7 percent), 

wastewater (1 percent), and solid waste (1 percent).  Detailed analyses for each sector are provided in 

the following sections.  

Figure 3-1:  GHG Emissions by Sector (2010) 

 

 

 

 

 

 

 

 

 

                                                           
4
 Service population is defined as the residents plus employees within Tuolumne County.  In 2010, Tuolumne 

County’s service population was 79,857, with 59,293 residents and 20,564 employees.  
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Table 3-1:  GHG Emissions by Sector (2010) 

Sector 
GHG Emissions  

(MT CO2e) 
Percentage 

 Residential  

  Electricity  56,164 43% 

  Propane 66,691 51% 

  Heating Oil 4,780 4% 

  Fuel Wood 2,683 2% 

Residential Subtotal 130,318 17% 

Non-Residential  

  Electricity  36,821 72% 

  Propane 14,078 28% 

Non-Residential Subtotal  50,899 7% 

Transportation 

  Passenger Vehicles 374,926 82% 

  Heavy-Duty Vehicles 80,606 18% 

Transportation Subtotal  455,532 58% 

Off-Road Vehicles/ Equipment 

  Lawn and Garden Equipment 1,215 1% 

  Recreational Vehicles 60,892 68% 

  Construction and Mining Equipment 16,776 19% 

  Logging Equipment 10,744 12% 

Off-Road Subtotal 89,627 11% 

Agriculture/ Forestry 

  Livestock 38,537 94% 

  Prescribed Burning  2,286 6% 

Agriculture/ Forestry Subtotal 40,823 5% 

Wastewater 

  Central Wastewater Treatment 436 7% 

  Septic 6,210 93% 

Wastewater Subtotal  6,646 1% 

Solid Waste 

 All Solid Waste 9,001 100% 

Solid Waste Subtotal 9,001 1% 

TOTAL 782,846 100% 

 

3.1.1 Residential Sector 

In 2010, energy consumption associated with residential land uses resulted in approximately 130,318 

MT CO2e, or 17 percent of total emissions.  On average, each of the 22,156 occupied households 

produced roughly 5.9 MT CO2e.  Residential sector emissions are the result of electricity consumption 

and the onsite combustion of propane, heating oil and fuel wood.  In 2010, households in Tuolumne 

County consumed 220,720 megawatts of electrical energy, approximately 11.5 million gallons of 

propane, 470,850 gallons of heating oil, and 1,714 tons of fuel wood.  Of the residential sector 
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emissions, 51 percent resulted from propane consumption and 43 percent resulted from electricity 

consumption.  The remainder resulted from the consumption of heating oil (4 percent) and fuel wood (2 

percent). 

 

3.1.2 Non-Residential Sector 

In 2010, the non-residential sector produced approximately 50,899 MT CO2e (7 percent of the inventory 

total).  Non-residential sector emissions in this inventory include indirect emissions associated with 

electricity consumption and direct emissions associated with on-site propane combustion at 

commercial, industrial, and public facilities.5  Of the non-residential sector emissions, 72 percent 

resulted from electricity consumption and the remaining 28 percent resulted from the onsite 

combustion of propane.  Non-residential uses consumed 144,023 megawatts of electrical energy and 

approximately 2.4 million gallons of propane.  On average, businesses generated roughly 2.5 MT CO2e 

per job for each of the 20,564 jobs in 2010.   

 

3.1.3 Transportation Sector 

In 2010, the transportation sector was the largest contributor with 58 percent (455,532 MT CO2e) of the 

region’s total GHG emissions.  Transportation sector GHG emissions are the result of diesel and gasoline 

fuel combustion in vehicles traveling on local roads and state highways.  Of the transportation sector 

emissions, 82 percent were the result of passenger and light-duty vehicle use and 18 percent were the 

result of medium- and heavy-duty vehicle use.  In 2010, vehicles drove approximately 633 million miles 

within Tuolumne County, and consumed roughly 47 million gallons of gasoline and 3 million gallons of 

diesel fuel.  

 

3.1.4 Off-Road Vehicles and Equipment Sector 

Emissions from the combustion of gasoline and diesel fuel in off-road vehicles and equipment resulted 

in 89,627 MT CO2e in 2010 (11 percent of total emissions).  Of these emissions, 68 percent resulted from 

recreational vehicle use, 19 percent resulted from construction and mining equipment use, 12 percent 

resulted from logging equipment use, and 1 percent resulted from lawn and garden equipment use.    

 

3.1.5 Agriculture and Forestry Sector 

In 2010, the agriculture and forestry sector contributed 5 percent of total countywide emissions, or 

40,823 MT CO2e.  Agriculture emissions within Tuolumne County are largely methane emissions from 

                                                           
5
 Emissions from these uses are combined as a result of the 15/15 rule.  The 15/15 rule was adopted by the 

California Public Utilities Commissions in the Direct Access Proceeding (CPUC Decision 97-10-031) to protect 
customer confidentiality.  The 15/15 rule requires that any information provided by the Utilities must be made up 
of at least 15 customers and a single customer’s load must be less than 15 percent of an assigned category. If the 
number of customers in the complied data is below 15, or if a single customer’s load is more than 15 percent of 
the total data, categories must be combined before the information is released. 
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livestock, including both the animals and their waste.  This source resulted in approximately 38,537 MT 

CO2e, or 94 percent of the sector total.   

 

Forestry sector emissions accounted for in this inventory are the result of prescribed burning on County, 

City, and private lands, which resulted in 2,286 MT CO2e, or 6 percent of the sector total.   

 

3.1.6 Wastewater Sector 

Wastewater treatment is a source of both methane and nitrous oxide emissions, created by septic 

systems and centralized wastewater treatment.  The wastewater sector resulted in 6,646 MT CO2e, 

constituting 1 percent of total emissions for Tuolumne County in 2010.  Approximately 7 percent of 

these emissions resulted from centralized wastewater treatment while 93 percent resulted from private 

septic systems.   

 

3.1.7 Solid Waste Sector 

As organic solid waste decomposes in landfills, it releases methane, a GHG 21 times more potent than 

carbon dioxide.  In 2010, Tuolumne County generated 37,320 tons of solid waste that was transported 

to landfills, resulting in 9,001 MT CO2e (1 percent of total emissions).  This is equivalent to an emission 

rate of roughly 0.24 MT CO2e per ton of solid waste landfilled.  The composition of solid waste includes 

paper products (32 percent), food waste (19 percent), plant debris (14 percent), wood/textiles (8 

percent), and all other waste (27 percent).  

 

3.2 Emissions Forecasts  

Emissions forecasts for the three growth scenarios were completed for the years 2020, 2030, and 2040 

in order to compare recent trends and the alternative growth scenarios, and assist in the decision 

process for selecting the preferred growth alternative.  The forecasts were derived by projecting 

emissions from the 2010 baseline using growth factors specific to each of the emissions sectors (see 

Chapter 2.0, Methodology).  All three forecasts account for state-level regulations that will affect 

Tuolumne County’s emissions, including the Renewable Portfolio Standard, Low Carbon Fuel Standard, 

and the Pavley regulations.  The results for each scenario are summarized below, followed by a 

comparison of the scenarios.  

 

3.2.1 Scenario A:  Recent Trends Forecast 

The Recent Trends scenario provides a “business-as-usual” estimate of how emissions will change over 

time if consumption trends and behavior continue as they did in 2010, absent of any new local or 

regional policies or actions that would reduce GHG emissions, but inclusive of state level regulations 

that are intended to reduce emissions.  It is based on current land use designations within the City and 

County General Plans.  As shown in Table 3-2, under this scenario, GHG emissions are projected to 

decrease by 9.6 percent (from 782,846 MT CO2e to 707,846 MT CO2e) by 2020 and 4.0 percent (from 
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782,846 MT CO2e to 751,257 MT CO2e) by 2030, and increase by approximately 4.9 percent (from 

782,846 MT CO2e to 821,586 MT CO2e) by the year 2040.  The decreases from 2010 to 2030 are 

attributed to state level regulations, despite growth in population and employment.  The increase in 

total emissions by 2040 is attributed to overall population and employment growth, where eventually 

the decreases due to state level measures are outweighed by growth.  The initial decrease in emissions 

from 2010 levels is the result of implementation of state-level regulations, including the Renewable 

Portfolio Standard, Low Carbon Fuel Standards, and Pavley regulations described in Section 1.4.3. 

 

Table 3-2.  Recent Trends (Scenario A) Emissions Forecast 

Sector 
2010 

(MT CO2e) 
2020 

(MT CO2e) 
2030 

(MT CO2e) 
2040 

(MT CO2e) 

% Change 
(2010 to 

2040) 

 Residential  130,318 120,501 135,845 151,189 16.0% 

Non-Residential  50,899 39,404 44,089 49,033 -3.7% 

Transportation 455,532 408,461 430,547 478,767 5.1% 

Off-Road Vehicles/Equipment 89,627 80,665 80,665 80,665 -10.0% 

Agriculture/Forestry 40,823 40,823 40,823 40,823 0.0% 

Wastewater 6,646 7,419 8,193 8,966 34.9% 

Solid Waste 9,001 10,048 11,096 12,143 34.9% 

TOTAL 782,846 707,321 751,257 821,586 4.9% 

 

3.2.1 Scenario B:  Public Services Forecast 

The Public Services scenario allocates new development at higher densities in locations closer to where 

public transit services and public facilities such as utilities, schools, and parks are available.  In addition, 

this scenario places future growth emphasis on the general availability of public infrastructure and 

services, without necessarily distinguishing communities as rural or urban.  As shown in Table 3-3, under 

the Public Services scenario, GHG emissions are projected to decrease by 9.7 percent (from 782,846 MT 

CO2e to 706,831 MT CO2e) by 2020 and 4.1 percent (from 782,846 MT CO2e to 750,374 MT CO2e) by 

2030 and increase by 4.8 percent (from 782,846 MT CO2e to 820,300 MT CO2e) by the year 2040.   The 

decreases from 2010 to 2030 are attributed to state level measures, despite growth in population and 

employment.  The increase in total emissions by 2040 is attributed to overall population and 

employment growth, where eventually the decreases due to state level measures are outweighed by 

population growth.  Similar to the Recent Trends scenario, the initial decrease in emissions from 2010 

levels is the result of implementation of state-level regulations, including the Renewable Portfolio 

Standard, Low Carbon Fuel Standards, and Pavley regulations. 

 

 

 

 

 



Tuolumne County Regional Blueprint GHG Study 
3.0  Inventory Results 

 

  Tuolumne County Transportation Council 
 3-6  

 Table 3-3:  Public Services (Scenario B) Emissions Forecast  

Sector 
2010 

(MT CO2e) 
2020 

(MT CO2e) 
2030 

(MT CO2e) 
2040 

(MT CO2e) 

% Change 
(2010 to 

2040) 

 Residential  130,318 120,501 135,845 151,189 16.0% 

Non-Residential  50,899 39,404 44,089 49,033 -3.7% 

Transportation 455,532 407,971 429,664 477,481 4.8% 

Off-Road Vehicles/Equipment 89,627 80,665 80,665 80,665 -10.0% 

Agriculture/Forestry 40,823 40,823 40,823 40,823 0.0% 

Wastewater 6,646 7,419 8,193 8,966 34.9% 

Solid Waste 9,001 10,048 11,096 12,143 34.9% 

TOTAL 782,846 706,831 750,374 820,300 4.8% 

 

3.2.3 Scenario C:  Distinctive Communities Forecast 

The Distinctive Communities scenario allocates more pronounced land use growth in/near the relatively-

urbanized, high-density population centers such as the City of Sonora, community of Jamestown, etc.  

This scenario supposes that urban areas will attract a relatively higher rate of growth than rural or less-

urbanized areas.  As shown in Table 3-4, under this scenario, emissions will decrease by 9.7 percent 

(from 782,846 MT CO2e to 707,138 MT CO2e) by 2020 and 4.1 percent (from 782,846 MT CO2e to 

750,928 MT CO2e) by 2030 and increase by 4.9 percent (from 782,846 to 821,107 MT CO2e) by the year 

2040.   The decreases from 2010 to 2030 are attributed to state level regulations, despite growth in 

population and employment.  The increase in total emissions by 2040 is attributed to overall population 

and employment growth, where eventually the decreases due to state level measures are outweighed 

by growth.  Similar to the other scenarios, the initial decrease in emissions from 2010 levels is the result 

of implementation of state-level regulations, including the Renewable Portfolio Standard, Low Carbon 

Fuel Standards, and Pavley regulations. 

 

Table 3-4:  Distinctive Communities (Scenario C) Emissions Forecast  

Sector 
2010 

(MT CO2e) 
2020 

(MT CO2e) 
2030 

(MT CO2e) 
2040 

(MT CO2e) 

% Change 
(2010 to 

2040) 

 Residential  130,318 120,501 135,845 151,189 16.0% 

Non-Residential  50,899 39,404 44,089 49,033 -3.7% 

Transportation 455,532 408,279 430,218 478,288 5.0% 

Off-Road Vehicles/Equipment 89,627 80,665 80,665 80,665 -10.0% 

Agriculture/Forestry 40,823 40,823 40,823 40,823 0.0% 

Wastewater 6,646 7,419 8,193 8,966 34.9% 

Solid Waste 9,001 10,048 11,096 12,143 34.9% 

TOTAL 782,846 707,138 750,928 821,107 4.9% 
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3.2.4 Comparison of Alternative Growth Scenarios 

As shown in Figure 3-2 and Table 3-5, the Recent Trends scenario, which is based on current land use 

designations within the City and County General Plans, is projected to result in the greatest amount of 

GHG emissions through 2040 (821,586 MT CO2e) compared to the two alternative growth scenarios.  By 

continuing current development patterns, minimal mixed land use is likely to occur, resulting in few 

walkable communities (defined as 1/4 mile between home and community core), thus perpetuating 

auto-dependency within Tuolumne County.  In addition, continued focus on Residential Low and 

Residential Medium Low development is likely to result in a gradual blurring of communities as 

developments sprawl outward. 

 

The Public Services scenario is projected to result in the lowest amount of GHG emissions through 2040 

(820,300 MT CO2e) among the three scenarios.  Specifically, this scenario projects 1,286 fewer MT CO2e 

than the Recent Trends scenario and 807 fewer MT CO2e than the Distinctive Communities scenario in 

the year 2040.  Compared to the Recent Trends scenario, this alternative would result in fewer GHG 

emissions because it allocates new development at higher densities along transit corridors where 

services and public facilities exist within walking distance.  This scenario also makes public 

transportation services, including passenger rail, a more likely possibility.  As a result, this scenario 

produces a shorter average trip length and greater use of alternative transportation modes (transit, 

walking, bicycling, and carpools) compared to the other two scenarios, which results in fewer vehicle 

miles traveled (VMT) and associated GHG emissions. 

 
The Distinctive Communities scenario is projected to result in 479 MT CO2e fewer GHG emissions than 

the Recent Trends scenario and 807 MT CO2e more GHG emissions than the Public Services scenario.  

This scenario projects fewer GHG emissions than the Recent Trends scenario because it allocates more 

pronounced land use growth in/near the relatively-urbanized, high-density population centers such as 

the City of Sonora and community of Jamestown, and encourages more economically self-sufficient 

areas where residents can live, work, and shop, all within their own community.  As with the Public 

Services scenario, more compact development creates more transit opportunities and justifies the 

development of other transportation services, including passenger rail.  As a result, this scenario results 

in an average trip length (11.08 miles) that is shorter than the Recent Trends scenario (11.16 miles), but 

slightly longer than the Public Services scenario (11.03 miles), and results in greater use of alternative 

transportation modes (transit, walking, bicycling, and carpools) than the Recent Trends scenario.  This 

results in fewer vehicle miles traveled (VMT) and GHG emissions. 
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Figure 3-2:  GHG Emissions Forecasts by  
Growth Scenario (2010, 2020, 2030, and 2040) 

 

 

Table 3-5:  Comparison of Growth Scenarios’ GHG Emissions Forecasts 

Growth Scenario 
2010    

(MT CO2e) 
2020    

(MT CO2e) 
2030     

 (MT CO2e) 
2040    

(MT CO2e) 
% Change  

(2010 to 2040) 

Recent Trends 782,846 707,321 751,257 821,586 4.9% 

Public Services 782,846 706,831 750,374 820,300 4.8% 

Distinctive Communities 782,846 707,138 750,928 821,107 4.9% 
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4.0 GREENHOUSE GAS EMISSIONS TARGET  

This chapter identifies a countywide GHG emissions reduction target that is consistent with the AB 32.   

 

4.1 Background 

The AB 32 Scoping Plan identifies local governments as essential partners in achieving California‘s target 

to reduce GHG emissions to 1990 levels by 2020.  Land use planning and urban growth decisions are 

areas where successful implementation of the Scoping Plan relies on local government.  Local 

governments have primary authority to plan, zone, approve, and permit how and where land is 

developed to accommodate population growth and the changing needs of their jurisdiction.  The 

Scoping Plan does not identify specific reductions for local governments or land use projects, leaving it 

to the discretion of the lead agency; however, it encourages local governments to adopt a reduction 

target that parallels the AB 32 target.  

 

4.2 Countywide Target 

There are multiple emissions targets that are consistent with AB 32.  These include performance 

standards (e.g., percent reduction) and efficiency metrics (e.g., emissions per capita or service 

population) (California Air Pollution Control Officers Association [CAPCOA], 2008).  The Scoping Plan 

encourages local governments to adopt a reduction target that parallels the State’s target of reducing 

emissions to 1990 levels by 2020; however, identifying 1990 emissions levels can be difficult; therefore, 

the Scoping Plan recommends a reduction of approximately 15 percent below current levels as a rough 

equivalency where a local government has grown at roughly the same rate as the State (1 percent per 

year).  Tuolumne County has historically grown at a similar rate as the state, which makes the 

performance based reduction target of 15 percent appropriate.  As such, this document recommends a 

countywide GHG emission reduction target of 15 percent below 2010 emissions levels by 2020.   

 

As shown in Table 4-1, 15 percent below 2010 levels is equal to 655,419 MT CO2e.  To attain this 2020 

target, Tuolumne County would need to reduce countywide emissions by 41,902 MT CO2e from 2020 

levels as compared to the Recent Trends scenario, which represents “business-as-usual” conditions (i.e., 

emissions forecast if no additional emission reduction measures are implemented).  The Public Services 

scenario or Distinctive Communities scenario would decrease the necessary reduction from 2020 levels 

to 41,412 MT CO2e or 41,719 MT CO2e, respectively.   

 

 

  



Tuolumne County Regional Blueprint GHG Study 
4.0  GHG Emissions Target 

 

  Tuolumne County Transportation Council 
4-2 

Table 4-1:  Countywide GHG Emissions Target 

2010 Baseline Emissions and 2020 Countywide Target 
GHG Emissions 

(MT CO2e) 

2010 Baseline Emissions 782,846 

Countywide Target (15% below 2010 emissions by 2020) 665,419 

Scenario Forecasts and Required Reductions to Meet 2020 Target 

Recent Trends Scenario 2020 Forecast 707,321 

Recent Trends Reduction Required by 2020 to Meet Target 41,902 

Public Services Scenario 2020 Forecast 706,831 

Public Services Scenario Reduction Required by 2020 to Meet Target 41,412 

Distinctive Communities Scenario 2020 Forecast 707,138 

Distinctive Communities Reduction by 2020 to Meet Target 41,719 
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5.0 CLIMATE CHANGE MITIGATION AND ADAPTATION  

This chapter sets forth a list of policies that the County, City, and TCTC can implement to reduce its 

share of GHG emissions consistent with AB 32 and adapt to a changing climate.  To ensure that new 

development reduces its share of emissions consistent with AB 32 and the countywide reduction target, 

this chapter also provides two sets of screening criteria.  For projects that do not meet either set of 

screening criteria, this chapter provides a project-level GHG emissions threshold, guidance on how to 

analyze GHG emissions and determine whether the project meets the project-level GHG emission 

threshold, and measures to reduce emissions if necessary. 

 

5.1 Countywide Mitigation and Adaptation Policies 

This section identifies a variety of policies to reduce countywide GHG emissions and facilitate climate 

change adaptation.  The policies are organized into six categories:  1) Energy, 2) Transportation, 3) 

Resource Conservation, 4) Off-Road Vehicles and Equipment, 5) New Development, and 6) Adaptation.  

Each policy is presented along with its GHG emissions reduction potential.  The GHG emissions reduction 

potential for each policy was calculated based on research data  and guidance from public agencies, 

associations, and research institutes, such as ICLEI and the California Air Pollution Control Officers 

Association (CAPCOA), and assumptions about the degree of implementation (detailed implementation 

assumptions are listed in Appendix A). 

 

5.1.1  Energy  

Energy emissions result from the combustion of fossil fuel, which is used to heat, cool, and provide 

power to residential, commercial and industrial buildings, and other facilities.  Factors affecting energy-

related emissions in buildings include building design and the efficiency of technology and electronics in 

buildings.  GHG emission reductions can be achieved by changes to both the energy supply (switching 

from a high-carbon to a low- or zero-carbon technology or fuel) and demand (improving energy 

efficiency and reducing consumption in sectors where electricity is used).  Table 5-1 lists energy-related 

GHG emissions reduction policies that focus on changes to both supply and demand.  These policies 

would reduce GHG emissions by approximately 14,664 MT CO2e by 2020.   
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Table 5-1:  Energy Policies 

Policy 
GHG Reduction Potential 

(MT CO2e)* 

Energy Conservation Policies 

E-1.1:  Facilitate voluntary energy efficient retrofits in existing structures 
by connecting home- and business-owners with technical and financial 
assistance (e.g., federal/state/utility rebates, tax credits, etc.) through 
the County's, City's, or TCTC's website.  

4,647 

E-1.2:  Work with PG&E to promote voluntary upgrades to energy-
efficient technology and products through campaigns targeted at 
residents and local businesses, ENERGY STAR® appliance change-out 
programs, and incentives (e.g., give-a-ways, federal/state/utility rebates, 
etc.). 

4,101 

E-1.3:  Work with PG&E to encourage local businesses and public 
agencies to install energy conserving technologies (e.g., occupancy 
sensors) and implement energy conserving policies (e.g., "lights out at 
night"). 

419 

E-1.4:  Reduce the energy demand of public facilities and conserve 
electricity through the following: a) retrofitting County or City owned or 
operated street, traffic signal, and other outdoor lights with energy 
efficient light emitting diode (LED) lamps; b) retrofitting heating and 
cooling systems to optimize efficiency (e.g., replace HVAC system); and 
c) replacing old appliances and technologies with ENERGY STAR® 
products. 

120 

E-1.5:  Work with PG&E to educate residents and businesses about 
Smart Meters, how to monitor electricity use, and the potential benefits 
associated with Smart Meters. 

1,568 

E-1.6:  Work with PG&E to promote the use of financial incentives (e.g., 
federal/state/utility rebates, tax credits, etc.) for the voluntary 
installation of "cool roofs" on existing structures, such as ENERGY STAR® 
roof products, that have a high solar and thermal reflectance.  

335 

Alternative and Renewable Energy Policies 

E-2.1:  Develop and implement a wood burning stove and fireplace 
change-out program to install non-wood burning stoves and fireplaces. 

342 

E-2.2:  Promote federal/state/utility incentives (e.g., rebates, vouchers, 
tax credits, etc.) and participate in a Property Assessed Clean Energy 
(PACE) program under AB 811 to provide property owners financing for 
solar photovoltaic systems. 

2,267 

E-2.3:  Promote federal/state/utility financial incentives (e.g., rebates, 
vouchers, tax credits, etc.) to facilitate the installation of solar water 
heaters on homes. 

802 

E-2.4:  Obtain funding for and install renewable energy technologies on 
public property. 

63 

TOTAL  14,664 

*Calculations for these values are located in Appendix A.   
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5.1.2 Transportation  

Transportation-related emissions make up the largest portion (58 percent) of Tuolumne County’s GHG 

emissions inventory.  These emissions result from the use of fuel to power cars and trucks within the 

region.  Factors affecting transportation emissions include vehicle miles traveled, vehicle type, and the 

overall system infrastructure.  In addition, these factors are directly influenced by the geographic 

distribution of people and places, especially the density of development and zoning.  Therefore, land use 

measures are included as reduction policies in this section.  The key to reducing transportation-related 

emissions is to implement strategies that reduce vehicle miles traveled.  This involves providing greater 

access to alternative forms of transportation including transit, biking and walking; establishing and 

promoting efficient land use development patterns that put people and jobs closer together; and 

establishing transit oriented development that places people at transit locations.  The transportation 

policies listed in Table 5-2 focus on these strategies and have the potential to reduce Tuolumne County’s 

GHG emissions by 22,530 MT CO2e by 2020.   
 

Table 5-2:  Transportation Policies 

Policy 
GHG Reduction Potential 

(MT CO2e)* 

Transit System Improvement Policies 

T-1.1:  Continue to expand and improve transit service (e.g., increased 
frequency of more popular routes, longer operating hours, and more 
stops in key locations) and its consistency as identified in the Transit 
Development Plan Update for Tuolumne County Transit. 

2,786 

T-1.2:  Improve rider information and consider implementing real-time 
information technology on transit vehicle arrival.   

1,592 

T-1.3:  Encourage transit ridership through marketing and outreach 
campaigns.  

1,592 

T-1.4:  Provide transit shelters that are comfortable, attractive, and 
accommodate transit riders.  Ensure that shelters provide shade, route 
information, and benches. 

1,592 

Bicycle and Pedestrian Travel Policies 

T-2.1:  Expand and improve the bikeways within Tuolumne County, 
focusing on safety, connectivity, and accessibility. 

953 

T-2.2:  Promote walking and bicycling through education and outreach 
programs and activities such as commute campaigns, classes that teach 
cycling skills, and providing cycling route maps. 

1,072 

T-2.3:  Expand and improve pedestrian sidewalks and facilities within 
Tuolumne County, focusing on safety, connectivity, and accessibility. 

119 

Commute Trip Reduction Policies 

T-3.1:  Create additional, or improve existing, car-sharing and ride-
sharing programs and promote within the region. 

2,792 

T-3.2:  Work cooperatively with major local employers to offer incentives 
and services which decrease auto commuting (e.g., telecommuting, 
alternative work schedules, etc.).   

2,792 
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Table 5-2:  Transportation Policies 

Policy 
GHG Reduction Potential 

(MT CO2e)* 

Vehicle Efficiency 

T-4.1:  Support the expanded use of Advanced Clean Cars by connecting 
residents and businesses in Tuolumne County with educational 
information and state financial incentive programs (e.g., 
http://www.driveclean.ca.gov/) through the County’s website. 

2,628 

Land Use Policies 

T-5.1:  Through the General Plan, designate growth primarily in the City 
of Sonora and urban service areas/urban development boundaries. 
Provide incentives and remove zoning and other barriers to mixed-use 
and higher intensity development at transit nodes and along transit 
corridors (existing and planned). 

4,203 

T-5.2:  Target public funds toward existing communities—through 
strategies like transit-oriented, mixed-use development and infill 
projects to increase community revitalization and the efficiency of public 
works investments and safeguard rural landscapes. 

Supports Reduction 
Potential of other 

Transportation Policies 

T-5.3:  Through the General Plan, encourage economic development and 
a mix of uses in unincorporated urban service areas that minimize the 
need for nearby residents to travel greater distances to access goods and 
services.  Provide incentives and remove zoning and other barriers to 
such uses. 

409 

TOTAL  22,530 

*Calculations for these values are located in Appendix A. 
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5.1.3 Resource Conservation 

Resource conservation is an important component of any GHG reduction strategy.  Soil, trees, and other 

vegetation act as carbon sinks, sequestering carbon dioxide from the atmosphere.  Therefore, policies 

should seek to increase the efficiency of forestry operations through more sustainable practices and 

promoting the use of energy efficient equipment, and also seek to protect and increase lands that 

sequester carbon.  GHG emissions also result from electricity used to pump, treat, deliver, and collect 

water; emissions can be reduced by reducing water consumption.  Furthermore, improved waste 

management at the local and individual level is a necessary part of a successful GHG reduction strategy, 

which is why programs to increase solid waste diversion from landfills such as home composting 

education and increased recycling rates could be proposed.  Table 5-3 lists the policies that can be 

implemented to help conserve water, open space, forest, and material resources and reduce associated 

GHG emissions.  These policies have the potential to reduce Tuolumne County’s GHG emissions by 

2,770MT CO2e by 2020. 

 

Table 5-3:  Resource Conservation Policies 

Policy 
GHG Reduction Potential 

(MT CO2e)* 

Water Conservation Policies 

R-1.1:  Develop an outreach program, working with the water service 
providers in the region, to encourage existing development to upgrade 
to water-efficient plumbing fixtures, landscaping, and irrigation systems, 
and use gray and/or recycled water for irrigation. 

1,635 

R-1.2:  Utilize water-efficient plumbing fixtures and irrigation on public 
property. 

4 

Open Space and Forests 

R-2.1:  Conserve areas, such as wildlife habitat and corridors, wetlands, 
watersheds, and groundwater recharge areas, that provide carbon 
sequestration benefits. 

Not Quantifiable 

R-2.2:  Plant trees amongst urbanized communities. 126 (for 500 trees) 

R-2.3:  Support the development of coordinated countywide best land 
and forest management practices. 

Not Quantifiable 

R-2.4:  Develop policies that encourage enhanced carbon storage in 
forests, use of durable wood products, and use of wood biomass for 
energy, while maintaining healthy forest ecosystems. 

Not Quantifiable 

Waste Reduction Policy 

R-3.1:  Create and implement a countywide and citywide green waste 
and recycling program for residential and non-residential land uses.  
Implement a program to educate residents and business owners about 
recycling requirements and opportunities. 

1,005 

TOTAL 2,770 

*Calculations for these values are located in Appendix A. 
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5.1.4 Off-Road Vehicles and Equipment 

Off-road vehicle and equipment sector GHG emissions are the result of fuel used to power recreational 

vehicles, construction and mining equipment, logging equipment, and lawn and garden equipment.  

GHG emission reductions can be achieved by encouraging the replacement of traditional 

vehicles/equipment with zero- or low-emission vehicles/equipment and alternative energy 

vehicles/equipment and limiting their idling time, which are the focus of the measures listed in Table 5-

4.  These policies have the potential to reduce Tuolumne County’s GHG emissions by 2,819 MT CO2e by 

2020.   

 

Table 5-4:  Off-Road Vehicles and Equipment Policies 

Policy 
GHG Reduction Potential 

(MT CO2e)* 

Vehicles and Equipment Policies 

OR-1.1:  Discourage idling of recreational vehicles and encourage the use 
of cleaner burning fuels through education and outreach campaigns.  
Provide information to off-road vehicle operators at boat launches, trail 
heads, informational kiosks, visitor centers and local businesses.   

290 

OR-1.2:  Encourage the use of electric lawnmowers and leaf blowers 
over those powered by gasoline. 

242 

OR-1.3:  Reduce GHG emissions from construction equipment by 
selecting one of the following measures, at a minimum, as appropriate 
to the construction project:     

 Substitute electrical equipment for diesel- and gasoline-powered 
equipment where practical. 

 Use alternatively fueled construction equipment on-site, where 
feasible, such as compressed natural 
gas (CNG), liquefied natural gas (LNG), propane, or biodiesel. 

 Avoid the use of on-site generators by connecting to grid 
electricity or utilizing solar-powered equipment. 

 Limit heavy-duty equipment idling time to a period of 3 minutes 
or less, exceeding ARB regulation minimum requirements of 5 
minutes. 

2,287 

TOTAL 2,819 

*Calculations for these values are located in Appendix A. 
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5.1.5 New Development 

New land use development projects in Tuolumne County will result in an increase in population and 

employees (referred to as “service population”), which will generate additional GHG emissions (see 

Section 2.3, Forecast Methodology).  GHG emission reductions can be achieved by ensuring that a new 

land use project either meets one of the two sets of screening criteria or the project-level threshold 

identified in Section 5.2.  As shown in Table 5-5 below, this has the potential to reduce Tuolumne 

County’s GHG emissions by 902 MT CO2e by 2020.    

 
Table 5-5:  New Development Policy 

Policy 
GHG Reduction Potential 

(MT CO2e)* 

New Development 

N-1.1:  Require new development projects to meet either set of project-
level screening criteria or demonstrate consistency with the project-level 
threshold of 4.6 MT CO2e per service population per year, as set forth in 
Section 5.2. 

902 

TOTAL 902 

*Calculations for these values are located in Appendix A. 

 
5.1.6 Adaptation  

Two types of responses to climate change are available: mitigation and adaptation.  The previous 

sections address mitigation, or reducing GHG emissions to help limit future climate change.  This section 

addresses adaptation, or preparing for and managing risk associated with climate change effects.  

Chapter 1.0, Introduction, describes the potential climate change effects that Tuolumne County can 

expect, based on current science and understanding, which include an increase in temperature, a 

decrease in the consistent supply of fresh water, increased risk of wildfires, negative impacts on 

biodiversity, and an increased risk to public health.  The adaptation policies provide a basic framework 

for integrating climate change risk assessment and management into current and future planning 

processes to ensure that existing and future development are better prepared to adapt to climate 

change.  Where appropriate, the strategies also highlight mitigation measures for GHG emissions 

reductions in other sections of the report that also contribute to adaptation.  Table 5-6 lists policies to 

help Tuolumne County adapt to the potential impacts of climate change.   
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Table 5-6:  Adaptation Policies 

Policy 

A-1.1:  Participate in inter-agency and/or inter-jurisdictional meetings and planning activities to 
identify and periodically reassess regional climate change vulnerabilities. 

A-1.2:  Prepare for climate change effects on water resources by working to implement measures to 
reduce water consumption, expand emergency water storage capacity, protect water quality, and 
explore and promote more diverse sources of water.                                                                           

A-1.3:  Seek grants and other sources of funding, including the State Integrated Regional Water 
Management (IRWM) Grant Program and mitigation opportunities to enhance flood control and 
improve water quality.                     

A-1.4:  Protect the public from increased hazards and health risks.  Through the development review 
process, ensure that new development located in or near areas that may pose public health and 
safety hazards (such as flood plains and fire hazard zones) are designed to minimize potential impacts 
on people and property.                 

A-1.5:  Collaborate with community-based organizations partners (such as health care providers, 
mental health providers, public health advocates, etc.) to disseminate climate change health impact 
information, promote good health, and public preparedness and emergency response.   

A-1.6:  Protect biodiversity and habitats from climate change effects by cooperating with other 
agencies to acquire or otherwise protect open space areas that provide key habitat linkages and 
wildlife movement corridors on a regional level.      

A-1.7:  Educate residents in forested areas about wildfire hazards and the steps needed to ensure 
against excessive risk.  

A-1.8:  Implement GHG mitigation measures that address water and energy conservation and supply, 
open space, and forests. 

 

5.1.7 GHG Emissions Reduction Summary 

Table 5-7 provides a summary of the GHG reductions that would result from the energy, transportation, 

resource conservation, off-road vehicles and equipment, and new development policies.  Together, the 

policies would reduce GHG emissions by 43,685 MT CO2e by 2020.  As described in Chapter 4.0, Targets, 

to meet the 15 percent below 2010 emissions levels target, Tuolumne County would need to reduce 

countywide emissions by 41,902 MT CO2e under the Recent Trends scenario, 41,412 MT CO2e under the 

Public Services scenario, and 41,719 MT CO2e under the Distinctive Communities scenario by 2020.  

Collectively, the policies identified above have the potential to reduce countywide emissions by 43,685 

MT CO2e by 2020, and would therefore meet the target. 
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Table 5-7:  GHG Emissions Reduction Summary 

Policy Area  
GHG Reduction Potential 

(MT CO2e)* 

Energy 14,664 

Transportation 22,530 

Resource Conservation 2,770 

Off-Road Vehicles and Equipment 2,819 

New Development  902 

TOTAL  43,685 

*Calculations for these values are located in Appendix A. 

 

5.2 Project-Level Mitigation 

To ensure that new land use development reduces its share of emissions consistent with AB 32 and the 

countywide target, this section identifies two sets of screening criteria.  For projects that do not meet 

either set of screening criteria, this section further identifies a project-level GHG emissions threshold, 

guidance on how to analyze a project’s GHG emissions and determine whether it meets the threshold, 

and reduce emissions if necessary. 

 

5.2.1 Screening Criteria 

This section sets forth two sets of screening criteria options to provide lead agencies and project 

applicants with an indication of whether a proposed project would result in emissions consistent with 

AB 32 and the countywide target.  If a proposed project either is equal to or less than the project size 

screening criteria in Table 5-8, or incorporates all of the measures identified in Table 5-9 (P-1 through P-

4), then the lead agency or applicant would not need to perform a detailed GHG emissions assessment.  

If a project does not meet either set of screening criteria, procedures to assess GHG emissions and 

mitigation measures are provided in the following section.   

 

It is important to note that the screening criteria tables are best used for typical development projects 

processed by the County, such as residential subdivisions, multi-family residential apartments, 

condominiums and townhouses, retail commercial, office buildings, and typical warehousing.  Less 

common types of industrial projects, such as cement or refrigerant manufacturing and electric 

generating stations cannot use the screening criteria tables because those types of uses were not 

contemplated in the tables.  In addition, if a project includes emissions from stationary source engines 

(e.g., back-up generators) and industrial sources subject to Air District Rules and Regulations, the 

screening criteria should not be used. 
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 Table 5-8.  Project Screening Criteria by Project Size and Type 

Single Family 4 parcels 

Apartment, Condo, Townhouse 8 dwelling units 

Commercial/Retail 2,000 square feet 

Industrial 5,000 square feet 

*Note: These screening criteria represent the maximum operational size of a project by land use type.  

 
Table 5-9.  Project Screening Criteria by Project Features 

P-1:  Project exceeds the California Energy Code requirements by 15 percent, based on the 2008 
Energy Efficiency Standards requirements, through the installation of energy efficient design, lighting, 
equipment, appliances, or solar photovoltaic panels that provide 15 percent or more of the project’s 
energy needs.    

P-2:  Project does not include fuel oil as a heating source. 

P-3:  Project provides dedicated and accessible recycling and green waste bins with 
instructions/education program explaining how to use the bins, what can go into each bin, and the 
importance of recycling. 

P-4: Project (non-residential only) provides designated parking for any combination of low-emitting, 
fuel-efficient and carpool/vanpools vehicles at 10 percent of the total spaces, consistent with the 
2010 California Green Building Standards Code Tier 1 measure (Table A5.106.5.1.1). 
*Note: A project using this screening criteria table must incorporate all project features (P-1 through P-3 for residential, and P-
1 through P-4 for non-residential) listed above.  

 
5.2.2 Project-Level Threshold 

For projects that do not meet either set of screening criteria above, the lead agency or project applicant 

would need to demonstrate consistency with a project-level threshold of 4.6 MT CO2e per service 

population (the sum of the number of residents and/or jobs that the project would generate).  The 4.6 

MT CO2e threshold represents the AB 32 targeted emissions level for land use driven sectors for 2020 on 

a per service population basis.  As shown in Table 5-10, it was derived by dividing the statewide AB 32 

targeted level of emissions for the land use driven sectors6 (including on-road transportation, electric 

consumption, residential and commercial fuel use, solid waste, and wastewater) by the estimated 2020 

statewide service population.  

  

                                                           
6
 “Land use driven” sectors of the emission inventory, as defined by the California Air Pollution Controls Officers 

Association’s (CAPCOA) guidance document CEQA and Climate Change (2008), include on-road transportation, 
electricity consumption, residential and non-residential fuel use, solid waste, and wastewater.   
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Table 5-10:  Project-Level GHG Emissions Threshold 

California’s AB 32 Emissions Target for Land Use Sectors (MT CO2e)1 295,530,000 

California’s Projected Population2 44,135,923 

California’s Projected Employment3 20,194,661 

California’s Projected Service Population (population + employment) 64,330,584 

Emissions Threshold per Service Population (MT CO2e/SP) 4.6 
1
 Land use sectors include on-road transportation, residential and non-residential energy consumption, 

solid waste, and wastewater.  
2
 California Department of Finance projections, 2010. 

3
 California employment identified as a 0.9 percent annual growth rate in the AB 32 Scoping Plan. 

 

The Bay Area Air Quality Management District (BAAQMD) was the first agency to adopt the 4.6 MT CO2e 

per service population per year target, which is applicable statewide.  This target is specifically intended 

for use in evaluating the significance of GHG emissions from new land use projects and their consistency 

with AB 32 (BAAQMD, June 2010).   

 

The primary advantage of this threshold is that it applies statewide and it can be applied evenly to all 

project types (residential, commercial, or mixed use) throughout Tuolumne County.  It also allows highly 

efficient projects with higher mass emissions to maintain consistency with AB 32 and does not penalize 

projects based on their size.   

 

5.2.3 Quantifying Project-Level GHG Emissions 

To determine whether a proposed project’s emissions are equal to or less than 4.6 MT CO2e per service 

population, the project’s estimated GHG emissions must be divided by its estimated service population.  

Therefore, the first step is to quantify the project’s operational GHG emissions.  This may be 

accomplished using an emissions inventory model, such as the California Emissions Estimator Model 

(CalEEMod), which is available at the CalEEMod website (http://www.caleemod.com/) and is free to the 

public.  This statewide land use modeling tool was created by the California Air Pollution Control 

Districts to provide a uniform platform to quantify GHG emissions from a variety of land use projects.  

The model quantifies direct emissions from construction and operation (including vehicle use), as well as 

indirect emissions, such as GHG emission from energy use, solid waste disposal, and water use.  The 

model incorporates the Pavley standards and Low Carbon Fuel standards into the mobile source 

emission factors.  In addition, the model identifies a number of GHG reduction measures and calculates 

the GHG reduction that would be achieved if implemented.  The mitigation table at the end of this 

chapter lists these measures and identifies additional measures that may apply to projects in Tuolumne 

County.  

 

The model reports total emissions and emissions by sector.  To maintain consistency with the AB 32 land 

use categories used for the project-level target, the emissions sources that should be added together to 

determine the project’s GHG emissions include: mobile, area sources, electricity consumption, waste, 
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water, and vegetation.  This total divided by the service population will equate to the GHG efficiency of 

the project.  If the project’s emissions are less than or equal to 4.6 MT CO2e per service population, then 

further mitigation is not needed.  If the GHG efficiency of the project does not meet this target, 

additional mitigation is required.  The following section provides a list of potential mitigation measures 

for projects that do not meet the target.   

 

5.2.4 Project-Level Mitigation Measures 

The following mitigation measures may be used to assist project applicants in mitigating identified GHG 

impacts of proposed land use projects.  The adaptation measures provided in Section 5.1.6 are 

applicable at the programmatic and project level.  Each mitigation measure has an associated percent 

reduction, which should be scaled proportionately to its applicable sector of project-generated 

emissions.  For example, if a measure would result in a 30 percent reduction in electricity consumption 

and 20 percent of the project’s emissions are associated with electricity consumption, then the scaled 

reduction would be 6 percent (20 percent of 30 percent).  Once all emissions reductions are scaled by 

their applicable sector, they should be added together to arrive at the sum of emissions reductions.  In 

the case where a range is given for a reduction measure, the reduction depends on the degree of 

implementation or specific project characteristics (e.g., location, size, type, etc.), and as such, a single 

reduction potential is not feasible for those measures.  CalEEMod will calculate the reduction potential 

automatically based on identified project characteristics.  However, this table can give project applicants 

an idea as to which mitigation measures will be most effective at reducing emissions. 
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Table 5-11:  Project-Level Measures 

Measure Sector Reductions Sector 
CalEEMod 
Measure? 

Energy Measures 
E-1.1:  Exceed 2008 Energy Efficiency 
Standards 

a.  By 5% 
b.  By 10% 
c.  By 15%  
d.  By 20%  
e.  By 30% 

Cannot be double counted 
with Measures E-1.2 – 1.9 

5% 
10% 
15% 
20% 
30% 

Energy Y 

E-1.2:  Install ENERGY STAR appliances  
a.  Refrigerator (Residential Only) 
b.  Clothes Washer (Residential Only) 
c.  Dishwasher (Residential Only) 
d.  Ceiling Fan (Residential Only) 
e.  Refrigerator (Grocery Store Only) 

 
2.2% 
0.3% 
0.1% 
0.8% 
20% 

Energy Y 

E-1.3:  Install efficiency lighting   
a.  Efficiency Incandescent 
b.  Efficiency LED or CFL  

 
3% 

11% 

Energy Y 

E-1.4:  Install occupancy sensors on lights 0.6% Energy N – 
estimated 

using CAPPA 

E-1.5:  Install automatic day lighting 
control devices on outdoor lights 

0.1% Energy N – 
estimated 

using CAPPA 

E-1.6:  Install solar hot water heater 3% Energy N – 
estimated 

using CAPPA 

E-1.7:  Use cool roof materials (albedo >= 
30) 

1% Energy Y 

E-1.8:  Use cool paving materials in 
hardscaped surfaces 

1 MT CO2e/2,500 sq ft Energy Y 

E-1.9:  Install green roof 1 MT CO2e/2,500 sq ft Energy N – 
estimated 

using CAPPA 

E-1.10:  Incorporate passive solar design 
(building orientation, maximize interior 
daylight, etc) 

1 MT CO2e/2,500 sq ft Energy N – 
estimated 

using CAPPA 

E-1.11:  Install on-site solar energy   
a.  Provides 15% of building energy 
b.  Provides 30% of building energy 
c.  Provides 50% of building energy 

Same as % of energy provided 
15% 
30% 
50% 

Energy N 

E-1.12:  No Fireplace 0.55 MT CO2e/per housing unit Area – hearth Y 

E-1.13:  Use electrically powered 
landscape equipment and install outdoor 
electrical outlets 

64.1%-80.3% (depending on 
degree of implementation) 

Area – 
landscaping 

Y 
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Table 5-11:  Project-Level Measures 

Measure Sector Reductions Sector 
CalEEMod 
Measure? 

Water and Wastewater Measures 
W-1.1: % reduction in indoor water use 

a.  By 10% 
b.  By 20% 
c.  By 30% 

 
10% 
20% 
30% 

Water – 
Indoor Use 

Y 

W-1.2: % reduction in outdoor water use 
a.  By 20% 
b.  By 30% 
c.  By 50% 

 
20% 
30% 
50% 

Water – 
Outdoor Use 

Y 

W-1.3:  Use reclaimed water (% use) 0%-40% (must be calculated in 
CalEEMod) 

Water Y 

W-1.4:  Connects to centralized 
wastewater treatment system (no septic) 

0.35 MT CO2e/per housing unit Wastewater Y 

Transportation Measures- Land Use/Location  
T-1.1:  Increase in density  

a.  At least 8.5 du/acre 
b.  At least 25 jobs/acre 

 
1%  
3% 

Mobile - 
operational 

Y 

T-1.2:  Mixed-Use Project 
a. Within ¼ mile of housing or 
employment 
b.  Within ½ mile of housing or 
employment 
c.  Within 1 mile of housing or 
employment 

 
6% 

 
3% 

 
1.5% 

Mobile - 
operational 

Y 

T-1.3:  Serving retail within 1/2 mile of 
project 

1.5% (cannot double count 
with Measure T-1.2) 

Mobile - 
operational 

N – 
estimated 
based on 
CAPCOA 

document 

T-1.4:  Integrate below market rate 
housing  

a.  5% of housing units 
b.  10% of housing units 
c.  20% of housing units 

Must be located in urbanized 
community 

0.2% 
0.4% 
0.8% 

Mobile - 
operational 

Y 

T-1.5:  Increase transit accessibility  
a.  Located within ¼ mile of stop 
b.  Located within ½ mile of stop 
c.  Located within 1 mile of stop 

 
5% 

2.5% 
1.25% 

Mobile - 
operational 

Y 

Transportation Measures– Neighborhood/Site Enhancement  
T-2.1:  Improve pedestrian network 
within urbanized community 

 
1% 

Mobile - 
operational 

Y 

T-2.2:  Improve bicycle network within 
urbanized community 

3% Mobile - 
operational 

N – 
estimated 
based on 
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Table 5-11:  Project-Level Measures 

Measure Sector Reductions Sector 
CalEEMod 
Measure? 

CAPCOA 
document 

T-2.3:  Provide traffic calming measures 0.25% Mobile - 
operational 

Y 

Transportation Measures– Commute Trip Reduction (work VMT only) 
T-3.1:  Implement trip reduction program 
(via telecommuting or alternative work 
schedules) 

a.  Reduce 5% of trips 
b.  Reduce 10% of trips 
c.  Reduce 20% of trips 

Cannot double count with T-
3.2 or T-3.3 

 
5% 

10% 
20% 

Mobile – 
work trips 

only 

Y 

T-3.2:  Employer-sponsored 
vanpool/shuttle 

1% Mobile – 
work trips 

only 

Y 

T-3.3:  Provide transit subsidy 0.6% Mobile – 
work trips 

only 

Y 

T-3.4:  Utilize electric or hybrid vehicles 3.3 MT CO2e/vehicle Mobile  N – 
estimated 

using CAPPA 

Solid Waste Measures 
S-1.1:  Institute recycling and composting 
services  

5% Waste Y 

Vegetation Measures 
V-1:  Plant trees Approximately 0.252 MT 

CO2e/tree  planted) 
Vegetation Y 

V-2:  Replace trees at a minimum rate of 
2:1 

No increase in emissions Vegetation Y 

Sources: CAPCOA, Quantifying Greenhouse Gas Mitigation Measures, 2010; ICLEI, Climate and Air Pollution Planning Assistant 
(CAPPA), 2009; CalEEMod. 

 

 

  



Tuolumne County Regional Blueprint GHG Study 
5.0  Climate Change Mitigation and Adaptation 

 

  Tuolumne County Transportation Council 
 5-16 

 
This page intentionally left blank. 



Tuolumne County Regional Blueprint GHG Study 
6.0  References and Preparers 

 

  Tuolumne County Transportation Council 
 6-1 

6.0 REFERENCES AND PREPARERS 

6.1 References 

Bay Area Air Quality Management District. (June 2010).  California Environmental Quality Act Air Quality 
Guidelines. http://www.baaqmd.gov/~/media/Files/Planning%20and%20 
Research/CEQA/BAAQMD%20CEQA%20Guidelines_December%202010.ashx 

California Air Resources Board, State of. (December 2008). Climate Change Scoping Plan. Retrieved from 
http://www.arb.ca.gov/cc/scopingplan/document/ adopted_scoping_plan.pdf 

California Air Resources Board, State of. (n.d.). EMFAC2007 Model.  Retrieved from 
http://www.arb.ca.gov/msei/msei.htm 

California Air Resources Board, State of. (n.d.). OFFROAD2007 Model.  Retrieved from 
http://www.arb.ca.gov/msei/msei.htm 

California Air Resources Board, State of. (1997) Burn Rate Survey. Retrieved from 
http://www.arb.ca.gov/ei/areasrc/fullpdf/full7-1.pdf   

California Air Pollution Control Officers Association (CAPCOA). (2010). Quantifying Greenhouse Gas 
Emissions. http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-
Report-9-14-Final.pdf 

California Air Pollution Control Officers Association (CAPCOA). (January 2008).  CEQA and Climate 
Change.  Retrieved from http://www.climatechange.ca.gov/publications/others/CAPCOA-1000-
2008-010.PDF 

California Climate Action Registry (CCAR). (January 2009).  General Reporting Protocol. Version 3.1. 
Retrieved from http://www.climateregistry.org/tools/protocols/general-reporting-protocol.html 

California Energy Commission. (2011). Cal-Adapt: Exploring California’s Climate Change Research. 
Retrieved from http://cal-adapt.org/ 

California Energy Commission, Consumer Energy Center. (2011). Wood Heating and Weight Values.  
Retrieved from http://www.consumerenergycenter.org/home/heating_cooling/firewood.html 

California Integrated Waste Management Board, State of. (2011). Jurisdiction Profile & Solid Waste 
Characterization Database. Retrieved from http://www.calrecycle.ca.gov/Profiles/Juris/ 

California Natural Resources Agency, State of. (2009). 2009 California Climate Adaptation Strategy. 
Retrieved from http://www.energy.ca.gov/2009publications/CNRA-1000-2009-027/CNRA-1000-
2009-027-F.PDF 

Energy Information Agency State Based Data. (2009). Heating Oil Use in American Households.  
Retrieved from http://www.eia.gov/emeu/consumptionbriefs/recs/heating_oil/heating_oil.html 

Intergovernmental Panel on Climate Change. (1995). Second Assessment Report. Retrieved from 
http://www.ipcc.ch/pdf/climate-changes-1995/ipcc-2nd-assessment/2nd-assessment-en.pdf 



Tuolumne County Regional Blueprint GHG Study 
6.0  References and Preparers 

 

  Tuolumne County Transportation Council 
 6-2 

Intergovernmental Panel on Climate Change. (2007). Climate Change 2007: The Physical Science Basis. 
Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, 
M.Tignor and H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United Kingdom and 
New York, NY, USA. 

Local Governments for Sustainability (ICLEI), et al. (2009). Climate and Air Pollution Planning Assistant 
(CAPPA). Version 1.5. 

Local Governments for Sustainability (ICLEI), et al. (October 2009). International Local Government GHG 
Emissions Analysis Protocol (IEAP) Version 1.0.  Retrieved from 
http://www.iclei.org/fileadmin/user_upload/documents/Global/Progams/CCP/Standards/IEAP_
October2010_color.pdf 

Massachusetts v. Environmental Protection Agency. No. 05–1120. Supreme Court of the US. 2 April 
2007. 

National Oceanic and Atmospheric Administration (NOAA). (2011). NOAA Earth System Research 
Laboratory Annual Greenhouse Gas Index. Retrieved from http://www.esrl.noaa.gov/gmd/aggi/ 

National Oceanic and Atmospheric Administration (NOAA). (2009). NOAA Paleoclimatology. Retrieved 
from http://www.ncdc.noaa.gov/paleo/paleo.html 

Pew Center on Global Climate Change. (n.d.). Hydropower. Retrieved from 
http://www.pewclimate.org/technology/factsheet/hydropower  

San Joaquin Valley Air Pollution Control District (2009).  Addressing GHG Emission Impacts Under CEQA. 
Retrieved from http://www.valleyair.org/programs/CCAP/12-17-09/1%20CCAP%20-
%20FINAL%20CEQA%20GHG%20Staff%20Report%20-%20Dec%2017%202009.pdf 

South Coast Air Quality Management District. (September 2010). Proposed Tier 4 Performance 
Standards, Staff Report. 

Trans, P. & R. Keeling. (2011). Trends in Carbon Dioxide. Retrieved from 
www.esrl.noaa.gov/gmd/ccgg/trends/  

Tuolumne County Agricultural Commissioner. (n.d.). 2009 Annual Crop Report. Retrieved from 
www.tceda.net/Data%20Center/2009%20CROP%20REPORT.pdf 

U.S. Census Bureau. (2011). 2005-2009 American Community Survey, Table of Selected Housing 
Characteristics: 2005-2009. Retrieved from http://factfinder.census.gov/servlet/ADPTable? 
_bm=y&-geo_id=05000US06109&-qr_name=ACS_2009_5YR_G00_DP5YR4&-
ds_name=ACS_2009_5YR_G00_&-_lang=en&-_sse=on 

U.S. Department of Forest Service. (2011). Forest Inventory Data Online (FIDO). Retrieved from 
http://apps.fs.fed.us/fido/index.html 

U.S. Environmental Protection Agency. (2011). Climate Change Science. Retrieved from 
http://www.epa.gov/climatechange/science/index.html 

http://www.valleyair.org/programs/CCAP/12-17-09/1%20CCAP%20-%20FINAL%20CEQA%20GHG%20Staff%20Report%20-%20Dec%2017%202009.pdf
http://www.valleyair.org/programs/CCAP/12-17-09/1%20CCAP%20-%20FINAL%20CEQA%20GHG%20Staff%20Report%20-%20Dec%2017%202009.pdf


Tuolumne County Regional Blueprint GHG Study 
6.0  References and Preparers 

 

  Tuolumne County Transportation Council 
 6-3 

U.S. Environmental Protection Agency (USEPA). (June 2010). Draft Regional Greenhouse Gas Inventory 
Guidance. 

U.S. Environmental Protection Agency (USEPA). (2011). U.S. Greenhouse Gas Inventory Archive 1990-
2006.  Retrieved from http://www.epa.gov/climatechange/emissions/usgginv_archive.html 

U.S. Environmental Protection Agency (USEPA). (August 2010). Waste Reduction Model. Retrieved from 
http://www.epa.gov/climatechange/wycd/waste/calculators/Warm_home.html 

U.S. Environmental Protection Agency (USEPA). (n.d.). Energy Star. 
http://www.energystar.gov/index.cfm?c=business.EPA_BUM_CH6_Lighting 

United Nations. (1992). United Nations Framework Convention on Climate Change. Retrieved from 
http://www.unfccc.int 

Washington Department of Ecology, State of. (n.d.). What are Greenhouse Gases and the Greenhouse 
Effect? Retrieved March 2010 from http://www.ecy.wa.gov/climatechange/whatis.htm  

Victoria Transport Policy Institute. (2010). Nonmotorized Transportation Planning. Retrieved from 
http://www.vtpi.org/tdm/tdm25.htm     

Victoria Transport Policy Institute. (2010). Roadway Connectivity. Retrieved from 
http://www.vtpi.org/tdm/tdm116.htm 

Victoria Transport Policy Institute. (2010). Ridesharing. Retrieved from 
http://www.vtpi.org/tdm/tdm34.htm 

 

6.2 Persons Contacted 

Aaron Randy, Chief Plant Operator, Groveland Community Services District (personal communication, 
June 2011). 

 
Belinda Barlow, Solid Waste Specialist, Tuolumne County Solid Waste Division (personal communication, 

June 2011). 
 
Bill Sandman, Tuolumne County Air Pollution Control District (electronic mail communication and 

personal communication, June 2011). 
 
Danny Tool, Chief Plant Operator, Tuolumne City Sanitary District (personal communication, June 2011). 
 
David Boatright, Chief Plant Operator, Tuolumne Utilities District (personal communication, June 2011). 
 
Kathleen Haff, Senior Administrative Analyst, Tuolumne County Administration Office (personal 

communication, July 2011). 
 
John Joseph, Senior Program Manager, Pacific Gas and Electric  (electronic mail communication and 

personal communication, June 2011). 
 
Pat Smith, Pinecrest Permittees Association (personal communication, June 2011). 



Tuolumne County Regional Blueprint GHG Study 
6.0  References and Preparers 

 

  Tuolumne County Transportation Council 
 6-4 

 
Paul A. Fillebrown, Director, Highway 59 Landfill (personal communication, June 2011). 
 
Rob Kostlivy, Tuolumne County Environmental Health Division (personal communication, June 2011). 
 
Stacy Billings, Jamestown Sanitary District (personal communication, June 2011). 

 

6.3 List of Preparers 

This GHG Study was prepared by Rincon Consultants, Inc. under contract to the Tuolumne County 

Transportation Council. Persons involved in research, analysis, report preparation, project management, 

and quality control include: 

Joe Power, Principal-in-Charge 

Shauna Callery, Project Manager 

Robert Fitzroy, Associate Planner 

Chris Bersbach, Associate Planner 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 

 
 
 
 
 
 
 

Appendix A 
Greenhouse Gas Emissions Reduction Analysis 

Calculations 
 

 

 

 



Tuolumne County Regional Blueprint GHG Study  
Appendix A: GHG Emissions Reduction Analysis Calculations 

 

Tuolumne County Transportation Council 
A-1 

APPENDIX A: GREENHOUSE GAS EMISSIONS REDUCTION ANALYSIS 

CALCULATIONS  

This appendix outlines the assumptions, sources, and calculations behind estimates of GHG emissions reductions. Most local estimates were 

facilitated through the Climate and Air Pollution Planning Assistant (CAPPA) tool developed by Local Governments for Sustainability (ICLEI), with 

some supplemental information provided from the California Energy Commission’s 2008 Update to the California Energy Efficiency Standards for 

Residential and Nonresidential Buildings and the California Air Pollution Control Officers Association’s (CAPCOA) Quantifying Greenhouse Gas 

Mitigation Measures (2010) white paper.  The CAPPA tool and CAPCOA white paper were developed to assist local governments in analyzing 

potential GHG reduction opportunities.  Input data and assumptions are specific to Tuolumne County, while the conversion to CO2e was 

completed in the CAPPA tool using verified emissions coefficients.  

 

Table A-1:  Energy Policies 

Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

Energy Conservation Policies 

E-1.1:  Facilitate voluntary energy efficient retrofits in existing structures 
by connecting home- and business-owners with technical and financial 
assistance (e.g., federal/state/utility rebates, tax credits, etc.) through 
the County's, City's, or TCTC's website.  

4,647 20% of existing households and 
businesses would conduct energy 
efficiency retrofits (e.g., improve 
insulation, upgrade windows, 
upgrade HVAC, etc.) that reduce 
energy consumption by 17%. This 
will be facilitated as a result of AB 
758, California’s Comprehensive 
Energy Efficiency Program for 
Existing Buildings and PG&E’s 
Whole House Program. (Source: 
California Statewide Residential 
and Commercial Sector Energy 
Efficiency Potential Studies, 2003, 
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Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

Study ID#: SW063 and #SW039A, 
Prepared for Pacific Gas & Electric 
by KEMA-XENERGY, Inc.; California 
Energy Commission AB 758 
Comprehensive Energy Efficiency 
Program for Existing Buildings, 
http://www.energy.ca.gov/ab758/)   

E-1.2:  Work with PG&E to promote voluntary upgrades to energy-
efficient technology and products through campaigns targeted at 
residents and local businesses, ENERGY STAR® appliance change-out 
programs, and incentives (e.g., give-a-ways, federal/state/utility rebates, 
etc.). 

4,101 30% of households and businesses 
upgrade to energy-efficient 
appliances and technology that 
reduce energy consumption by 
10%. This measure is supported by 
the new efficiency standards for 
incandescent light bulbs which 
became effective January 1, 2011 in 
California. As a result, new 
incandescent bulbs will use 
approximately 25% less electricity.  
According to the USEPA ENERGY 
STAR® website, on average, lighting 
accounts for 12% of a home’s 
electricity use and 22% of electricity 
used in commercial buildings.  

E-1.3:  Work with PG&E to encourage local businesses and public 
agencies to install energy conserving technologies (e.g., occupancy 
sensors) and implement energy conserving policies (e.g., "lights out at 
night"). 

419 5% of existing non-residential 
development (375,450 square feet) 
and 10,000 square feet of public 
building space adopt lights out at 
night policy and install occupancy 
sensors. 
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Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

E-1.4:  Reduce the energy demand of public facilities and conserve 
electricity through the following: a) retrofitting County or City owned or 
operated street, traffic signal, and other outdoor lights with energy 
efficient light emitting diode (LED) lamps; b) retrofitting heating and 
cooling systems to optimize efficiency (e.g., replace HVAC system); and 
c) replacing old appliances and technologies with ENERGY STAR® 
products. 

120 500 street lights are replaced with 
energy efficient lights; upgrade 
HVAC systems in 10,000 square 
feet of public buildings;  replace 2 
vending machines, 3 water coolers, 
3 refrigerators, 10 computers and 
monitors, 2 printers with ENERGY 
STAR® products.   

E-1.5:  Work with PG&E to educate residents and businesses about 
Smart Meters, how to monitor electricity use, and the potential benefits 
associated with Smart Meters. 

1,568 30% of households and businesses 
monitor electricity use, which 
results in a 9.2% reduction in 
electricity usage.  Research has 
shown that the more frequently 
building users are reminded of 
their energy use, the more they will 
change their behaviors to consume 
less energy.  Studies show a 9.2% 
average annual savings when direct 
real-time feedback is provided. 
(Source: Ehrhardt-Martinez, K.; 
Donnely, K; and J. Latiner. 2010. 
Advanced Metering Initiatives and 
Residential Feedback Programs: A 
Meta-Review for Electricity-Savings 
Opportunities. Washington, D.C.: 
American Council for an Energy-
Efficient Economy) 

E-1.6:  Work with PG&E to promote the use of financial incentives (e.g., 
federal/state/utility rebates, tax credits, etc.) for the voluntary 
installation of "cool roofs" on existing structures, such as ENERGY STAR® 
roof products, that have a high solar and thermal reflectance.  

335 Installed on 10% of existing non-
residential (777,000 square feet).   
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Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

Alternative and Renewable Energy Policies 

E-2.1:  Develop and implement a wood burning stove and fireplace 
change-out program to install non-wood burning stoves and fireplaces. 

342 15% of existing households with 
wood burning stoves/fireplaces 
(734) replaced with non-wood 
burning heating sources; assuming 
switch to electric, emissions would 
be 1.7 times less.  

E-2.2:  Promote federal/state/utility incentives (e.g., rebates, vouchers, 
tax credits, etc.) and participate in a Property Assessed Clean Energy 
(PACE) program under AB 811 to provide property owners financing for 
solar photovoltaic systems. 

2,267 5% of existing households (1,108) 
households) install (avg 3 
kW/residence) and 2% of existing 
businesses (30 businesses) install 
(avg 10 kW/business) = 3,624 kWh 

E-2.3:  Promote federal/state/utility financial incentives (e.g., rebates, 
vouchers, tax credits, etc.) to facilitate the installation of solar water 
heaters on homes. 

802 5% of existing households (1,108) 
install solar water heaters by 2020. 

E-2.4:  Obtain funding for and install renewable energy technologies on 
public property. 

63 100 kWh of solar photovoltaic 
systems installed 
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Table A-2:  Transportation and Land Use Policies 

Policy GHG Reduction 
Potential 
(MT CO2e) 

Assumptions 

Transit System Improvement Policies    

T-1.1:  Continue to expand and improve transit service (e.g., increased 
frequency of more popular routes, longer operating hours, and more 
stops in key locations) and its consistency as identified in the Transit 
Development Plan Update for Tuolumne County Transit. 

2,786 By 2020, 1.75% of daily trips (3,796 
trips) switch from car to transit.  
Assumes an average trip length of 
10.18 miles and an average fuel 
economy of 19.7 miles per gallon. 

T-1.2:  Improve rider information and consider implementing real-time 
information technology on transit vehicle arrival.   

1,592 By 2020, 1% of daily trips (2,169 
trips) switch from car to transit.  
Assumes an average trip length of 
10.18 miles and an average fuel 
economy of 19.7 miles per gallon. 

T-1.3:  Encourage transit ridership through marketing and outreach 
campaigns.  

1,592 By 2020, 1% of daily trips (2,169 
trips) switch from car to transit.  
Assumes an average trip length of 
10.18 miles and an average fuel 
economy of 19.7 miles per gallon. 

T-1.4:  Provide transit shelters that are comfortable, attractive, and 
accommodate transit riders.  Ensure that shelters provide shade, route 
information, and benches. 

1,592 By 2020, 1% of daily trips (2,169 
trips) switch from car to transit.  
Assumes an average trip length of 
10.18 miles and an average fuel 
economy of 19.7 miles per gallon. 

Bicycle and Pedestrian Travel Policies 

T-2.1:  Expand and improve the bikeways within Tuolumne County, 
focusing on safety, connectivity, and accessibility. 

953 
 

By 2020, 1% of daily trips (2,169 
trips) switch from car to bicycle. 
Assumes average length of trip 
avoided to be 4 miles and average 
fuel economy to be 19.7 miles per 
gallon. 
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Policy GHG Reduction 
Potential 
(MT CO2e) 

Assumptions 

T-2.2:  Promote walking and bicycling through education and outreach 
programs and activities such as commute campaigns, classes that teach 
cycling skills, and providing cycling route maps. 

1,072 By 2020, 1% of daily trips (2,169 
trips) switch from car to bicycle. 
Assumes average length of trip 
avoided to be 4 miles and average 
fuel economy to be 19.7 miles per 
gallon. In addition, 0.5% of daily trips 
(1,084 trips) switch from car to foot 
by 2020. Assumes average length of 
trip avoided to be 1 mile and 
average fuel economy to be 19.7 
miles per gallon. 

T-2.3:  Expand and improve pedestrian sidewalks and facilities within 
Tuolumne County, focusing on safety, connectivity, and accessibility. 

119 By 2020, 0.5% of daily trips (1,084 
trips) switch from car to foot. 
Assumes average length of trip 
avoided to be 1 mile and average 
fuel economy to be 19.7 miles per 
gallon. 

Commute Trip Reduction Policies  

T-3.1:  Create additional, or improve existing, car-sharing and ride-
sharing programs and promote within the region. 

2,792 By 2020, 2% of employees (487) shift 
to carpools.  Assumes average one-
way commute length of 25 miles and 
average fuel economy of 19.7 miles 
per gallon (Source: U.S. Census 
Bureau, American Communities 
Survey 2005-2008, Average 
Commute for Tuolumne County). 
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Policy GHG Reduction 
Potential 
(MT CO2e) 

Assumptions 

T-3.2:  Work cooperatively with major local employers to offer incentives 
and services which decrease auto commuting (e.g., telecommuting, 
alternative work schedules, etc.).   

2,792 By 2020, 2% of employees (487) shift 
to telecommuting.  Assumes average 
one-way commute length of 25 miles 
at 19.7 miles per gallon (Source: U.S. 
Census, American Communities 
Survey 2005-2008, Average Commute 
for Tuolumne County). 

Vehicle Efficiency 

T-4.1:  Support the expanded use of Advanced Clean Cars by connecting 
residents and businesses in Tuolumne County with educational 
information and state financial incentive programs (e.g., 
http://www.driveclean.ca.gov/) through the County’s website.    

2,628 1% of the 2020 service population 
switches to fuel efficient vehicles 
(799 fuel efficient vehicles).  
Assumes average annual miles per 
gallon of vehicle replaced to be 19.7 
miles per gallon and average annual 
miles per gallon of fuel-efficient 
vehicle to be 46 mpg.  Also assumes 
the average annual miles driven per 
vehicle to be 12,042.  The project-
level measure in screening criteria 
Table 5-9 further supports the 
reductions from this measure. 

Land Use Policies 

T-5.1:  Through the General Plan, designate growth primarily in the City 
of Sonora and urban service areas/urban development boundaries. 
Provide incentives and remove zoning and other barriers to mixed-use 
and higher intensity development at transit nodes and along transit 
corridors (existing and planned). 

4,203 955 households (26% of new 
households) would be mixed use or 
higher density and within 1/2 mile of 
transit. 
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Policy GHG Reduction 
Potential 
(MT CO2e) 

Assumptions 

T-5.2:  Target public funds toward existing communities—through 
strategies like transit-oriented, mixed-use development and infill 
projects to increase community revitalization and the efficiency of public 
works investments and safeguard rural landscapes. 

Supports Reduction 
Potential of other 

Transportation Policies 

Supports Reduction Potential of other 
Transportation Policies 

T-5.3:  Through the General Plan, encourage economic development and 
a mix of uses in unincorporated urban service areas that minimize the 
need for nearby residents to travel greater distances to access goods and 
services.  Provide incentives and remove zoning and other barriers to 
such uses. 

409 0.1% reduction in passenger vehicle 
miles traveled 
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Table A-3:  Resource Management Policies 

Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

Water Conservation 

R-1.1:  Develop an outreach program, working with the water service 
providers in the region, to encourage existing development to upgrade 
to water-efficient plumbing fixtures, landscaping, and irrigation systems, 
and use gray and/or recycled water for irrigation. 

1,635 10% of existing residences install 2 
low-flow faucets, 1 low-flow 
shower heads, water efficient 
landscaping, and smart irrigation 
systems by 2020. For smart 
irrigation, assumes each property is 
0.5 acre.   

R-1.2:  Utilize water-efficient plumbing fixtures and irrigation on public 
property. 

4 Install 15 low-flow faucets, 15   
low-flow toilets, and 15 acres of 
water efficient landscaping, by 
2020.  

Open Space and Forest Policies 

R-2.1:  Conserve areas, such as wildlife habitat and corridors, wetlands, 
watersheds, and groundwater recharge areas, that provide carbon 
sequestration benefits. 

NA Not Quantifiable, as these 
emissions were not included in the 
baseline inventory or forecast. 

R-2.2:  Plant trees amongst urbanized communities. 126 (for 500 trees) 500 new trees planted 

R-2.3:  Support the development of coordinated countywide best land 
and forest management practices. 

NA Not Quantifiable  

R-2.4:  Develop policies that encourage enhanced carbon storage in 
forests, use of durable wood products, and use of wood biomass for 
energy, while maintaining healthy forest ecosystems. 

NA Not Quantifiable  

Waste Reduction Policy 

R-3.1:  Create and implement a countywide and citywide green waste 
and recycling program for residential and non-residential land uses.  
Implement a program to educate residents and business owners about 
recycling requirements and opportunities. 

1,005 10% increase in solid waste 
diversion by 2020. 
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Table A-4:  Off-Road Vehicles and Equipment Policies 

Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

Off-Road Vehicle and Equipment Management Policies    

OR-1.1:  Discourage idling of recreational vehicles and encourage the use 
of cleaner burning fuels through education and outreach campaigns.  
Provide information to off-road vehicle operators at boat launches, trail 
heads, informational kiosks, visitor centers and local businesses.   

290 0.0053 gallons of gasoline used per 
minute of idling. Assumes 1,908 
gallons of gasoline saved through 
reduction of idling.  1,000 off-road 
vehicles switch from diesel to 
biodiesel or other alternative fuel.  
Average fuel economy of vehicles 
assumed to be 14 miles per gallon 
with 500 average annual miles 
driven.   

OR-1.2:  Encourage the use of electric lawnmowers and leaf blowers 
over those powered by gasoline. 

242 10% switch to low emitting electric 
lawn mowers and leaf blowers.  

OR-1.3:  Reduce GHG emissions from construction equipment by 
selecting one of the following measures, at a minimum, as appropriate 
to the construction project:     

 Substitute electrical equipment for diesel- and gasoline-powered 
equipment where practical. 

 Use alternatively fueled construction equipment on-site, where 
feasible, such as compressed natural 
gas (CNG), liquefied natural gas (LNG), propane, or biodiesel. 

 Avoid the use of on-site generators by connecting to grid 
electricity or utilizing solar-powered equipment. 

 Limit heavy-duty equipment idling time to a period of 3 minutes 
or less, exceeding ARB regulation minimum requirements of 5 
minutes. 

2,287 750 construction vehicles would 
annually comply with these 
requirements.    

 
 
 
  



Tuolumne County Regional Blueprint GHG Study  
Appendix A: GHG Emissions Reduction Analysis Calculations 

 

Tuolumne County Transportation Council 
A-11 

Table A-5:  New Development Reduction Potential 

Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

New Land Use Project Policies    

N-1.1:  Require new development projects to meet either set of project-
level screening criteria or demonstrate consistency with the project-level 
threshold of 4.6 MT CO2e per service population per year, as set forth in 
Section 5.2. 

902 Historical project information that 
was analyzed from the year 2001 to 
2011 and extrapolated to 
determine future development 
trends. Based on this data it was 
estimated that 76% of residential 
projects, 20% of commercial, and 
20% of industrial projects would 
meet the screening criteria by 
project size (Table 5-8).  The 
remaining 24% of residential 
projects and 80% of commercial 
and industrial projects would 
therefore need to either 
incorporate all of the measures in 
Table 5-9, Screening Criteria by 
Project Features, or the project-
level threshold of  4.6 MT CO2e per 
service population per year.  
Because it is not possible to 
determine how many of these 
remaining projects would be 
consistent with Table 5-9 and how 
many would demonstrate 
consistency with the project-level 
threshold, the reduction potential 
for new development is based on 
the most conservative estimate 
that the 24% of residential projects 
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Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

and 80% of commercial and 
industrial projects that do not meet 
the screening criteria in Table 5-8 
would incorporate all of the 
measures in Table 5-9 (which 
would result in a reduction 
potential of 902 MT CO2e) as 
opposed to demonstrate 
consistency with the project-level 
threshold of (which would result in 
a reduction potential of 8,848 MT 
CO2e).  See Table A-6 below for 
detailed calculations and 
assumptions. 
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Table A-6:  New Development Reduction Potential – Detailed Assumptions 

Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

Screening Criteria by Project Features Reduction Potential    

P-1.  Project exceeds the California Energy Code requirements by 15 
percent, based on the 2008 Energy Efficiency Standards requirements, 
through the installation of energy efficient design, lighting, equipment, 
appliances, or solar photovoltaic panels that provide 15 percent or more 
of the project’s energy needs.    

597 24% of new residential projects and 
80% of new non-residential 
projects would reduce energy 
consumption by 15% 

P-2.  Project does not include fuel oil as a heating source. 190 24% of new residential projects 
would not include fuel oil as a 
heating source. 

P-3.  Project provides dedicated and accessible recycling and green 
waste bins with instructions/education program explaining how to use 
the bins, what can go into each bin, and the importance of recycling. 

115 24% of new residential projects and 
80% of new non-residential 
projects would reduce landfilled 
solid waste by 25%.  Supports 
California’s AB 341. 

P-4. Project (non-residential only) provides designated parking for any 
combination of low-emitting, fuel-efficient and carpool/vanpools 
vehicles at 10 percent of the total spaces, consistent with the 2010 
California Green Building Standards Code Tier 1 measure (Table 
A5.106.5.1.1). 

Contributes to reduction 
potential of Transportation 

Policy T-4.1 

Contributes to reduction potential 
of Transportation Policy T-4.1 

Total Reduction Potential  902  

Project-Level Threshold Reduction Potential  

Project-level threshold of 4.6 MT CO2e per service population per year 8,848 Year 2020 emissions per service 
population from land use driven 
sectors in Tuolumne County are 
projected to be 6.5 MT CO2e per 
service population.  To meet the 
4.6 MT CO2e per service population 
target, new development would 
need to reduce emissions by 1.9 
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Policy GHG Reduction Potential 
(MT CO2e) 

Assumptions 

MT CO2e per service population 
(6.5 MT CO2e - 4.6 MT CO2e = 1.9 
MT CO2e/service population).  
Assumes 24% of new residential 
projects and 80% of new non-
residential projects (with a service 
population of approximately 4,657 
residents and employees)1 would 
meet the project-level threshold, 
reducing emissions by 1.9 MT CO2e 
per service population. 

1
 New development is projected to generate 6,900 residents and 3,751 employees by 2020 for a total service population of 10,651. 24% of residents is equal to 1,656 residents 

and 80% of employees is equal to 3,001 employees, for a combined service population of 4,657.  

 

 


