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INTRODUCTION
This memo presents the results of the Greenhouse Gas (GHG) Emissions Inventory for Tehama County
(the Inventory). The Inventory identifies the sources of GHG emissions in the unincorporated county
(the community inventory) and from government operations (the government operations inventory) for
the year 2008. The Inventory also includes forecasts of future activities and resulting GHG emissions in
the years 2020 and 2028 for the unincorporated county and government operations.
The information in this memo can help elected officials, County staff, and members of the public to
understand what activities generate GHG emissions. This information may also be used as a foundation
to generate a Qualified GHG Reduction Strategy or Environment Plan, which will enable the County to
streamline the GHG section of the environmental review process under the California Environmental
Quality Act (CEQA).

REGULATORY SETTING
State, regional, and local laws, along with agencies tasked with local regulatory oversight, have influenced
how and why GHG inventories are completed in California. Below is a brief description of the state laws
and local agencies relevant to Tehama County.

AB 32
The California Global Warming Solutions Act of 2006, also known as Assembly Bill (AB) 32, sets a
target for the state to reduce its total GHG emission levels to 1990 levels by 2020. The AB 32 Scoping
Plan, developed by the California Air Resources Board (CARB) and first released in 2008, identifies local
governments as strategic partners to achieve this reduction and equates a GHG reduction of 15% below
existing levels as being consistent with 1990 levels. Although “existing emission levels” is not formally
defined by the Scoping Plan, agencies throughout California have often interpreted it as referring to
emissions occurring between 2005 and 2008.

SB 97 AND CEQA
Senate Bill (SB) 97, which was signed in 2007 and went into effect in 2010, requires that projects
estimate the GHG emissions that will result from the project as part of the environmental review
process under CEQA. Jurisdictions that have adopted a Qualified GHG Reduction Strategy can
streamline the GHG review if the project is shown to be compliant with the strategy by meeting the
requirements in CEQA Guidelines Section 15183.5(b). While this Inventory does not constitute a
complete Qualified GHG Reduction Strategy, it can be used to support the creation and adoption of
such a document.

TEHAMA COUNTY
The Tehama County General Plan, adopted in March of 2009, is a comprehensive, long-term document
to help guide future land use and development policy in the County through 2028. All cities and counties
in California are required by state law to adopt a general plan which must contain seven mandatory
sections known as elements. The Open Space element of the Tehama County General Plan contains
Policy OS-2.7, which requires the County to address GHG emissions in part by preparing:
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“An inventory of current (2008) GHG emissions within the Tehama County Air Pollution
Control District consistent with the methodologies developed by ICLEI and ARB.
Estimated inventory of 2020 GHG emission levels within the Tehama County Air Pollution
Control District consistent with the methodologies developed by ICLEI and ARB.”

This Inventory was prepared in direct response to Policy OS-2.7, and contains both 2008 and 2020
GHG emission levels which are consistent with the methods identified in the General Plan.

TEHAMA COUNTY AIR POLLUTION CONTROL DISTRICT
Tehama County lies within the jurisdiction of the Tehama County Air Pollution Control District
(TCAPCD). Air districts have direct and indirect regulatory authority over sources of air pollution and
GHGs within their territory, and can inform and guide how laws on air pollution and GHGs are applied.
They play a critical role in providing support and guidance to jurisdictions, although they do not officially
certify Qualified GHG Reduction Strategies. The TCAPCD has not yet adopted plan-level guidelines for
GHG reduction.
The TCAPCD worked closely with the County for the duration of the community and government
operations inventory project. TCAPCD staff provided local knowledge on the types of local emissions
sources present, supplied data, and acted as a focal point for contact with local and regional agencies.

ADDITIONAL GUIDANCE
The creation of the community and government operations inventories is based on emission factors and
methods in an evolving field of science. Over the past several years, organizations in California and
throughout the United States have established protocols to assist and guide communities in assessing
GHG emissions from government operations and community activities. While these protocols are not
regulatory, they identify relevant sources or activities, recommend methods to estimate GHG emissions
from each source, and provide consistency in the identification, assessment, and presentation of
emission results across multiple jurisdictions.
In California, many communities utilize the 2012 US Community Protocol for Accounting and Reporting
of Greenhouse Gas Emissions, commonly referred to as the US Community Protocol, to identify and
assess community activities. The 2010 Local Government Operations Protocol, published by CARB and
commonly referred to as LGOP, is widely used to identify and assess GHG emissions from local
government activities. The Tehama County Inventory is consistent with the US Community Protocol
and LGOP, and includes sources and sectors in addition to those presented in these protocols.

KEY TERMS
Baseline year: The year against which future changes are measured. The baseline year for the Tehama
County Inventory, consistent with the AB 32 Scoping Plan and common practice throughout California,
is 2008.
Carbon dioxide equivalent (CO2e): A unit of measurement commonly used to measure GHGs,
which accounts for the varying potency of different GHGs.
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Emission factor: A number that describes the amount of GHGs released per unit of a certain activity
(e.g., GHGs per unit of natural gas used). Factors are provided by utility companies, state agencies, and
guidance documents.
Greenhouse gas (GHG): A gas capable of trapping heat radiated out by the earth and reflecting it
back rather than allowing it to escape, much like the glass walls and ceiling of a greenhouse. Consistent
with the US Community Protocol and LGOP, the six GHGs assessed in the Inventory are carbon
dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulfur hexafluoride (SF6). GHGs are often measured in units of carbon dioxide equivalent
(CO2e).
Sector: A category of activities responsible for GHGs emissions, such as transportation, water use,
energy use, etc. Sectors may comprise multiple subcategories, referred to as “subsectors.”

BASELINE INVENTORIES
The community inventory estimates emissions generated by activities occurring in the unincorporated
county. County government operations occur in unincorporated areas, but many facilities are located in
incorporated cities (e.g., the County facilities located in Red Bluff). The amount of emissions generated
by County operations is much lower than the amount generated by the community at large, and it is not
feasible to accurately identify which government operations emissions occur within the unincorporated
area. Therefore, the government operations inventory and the community inventory are treated as
separate, noncomparable items.

COMMUNITY INVENTORY SUMMARY
The community inventory estimates emissions generated by activities occurring in the unincorporated
county. Consistent with the US Community Protocol and guidance from the TCAPCD, the community
inventory includes the following sectors:


Residential built environment: electricity, natural gas, propane, and wood used in residential
settings



Nonresidential built environment: electricity and natural gas used in nonresidential settings
(e.g., industrial, commercial)



Transportation: on-road vehicle trips that begin and/or end within the unincorporated areas
of Tehama County



Off-road equipment: the use of portable equipment and vehicles that do not travel on roads
(e.g., construction or lawn and garden equipment)



Solid waste: material produced by the community that is deposited in landfills which
decompose and produce methane



Water and wastewater: energy used to treat and pump water used and wastewater created,
along with emissions from the processing of wastewater



Agriculture: activities such as fertilizer use, manure management, and enteric fermentation
from livestock associated with farming and ranching operations, including dairies and feedlots
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Other stationary sources: Stationary sources permitted by the TCAPCD not otherwise
captured by nonresidential built environment inventory, including engines and glycol dehydrators
used to extract and process natural gas and engines used in asphalt production

In the baseline year of 2008, the GHG emissions from these activities totaled 821,570 MTCO2e, as
shown in Table 1 and Figure 1. The largest sector, transportation, produced 457,260 MTCO2e, or
56% of the total community emissions. The next-largest sector, the residential built environment, was
responsible for 133,110 MTCO2e (16% of the total), followed by the off-road equipment sector with
69,800 MTCO2e (8% of the total). The agriculture sector was the fourth-largest emitter at 65,010
MTCO2e (8% of the total), followed by the nonresidential built environment (52,210 MTCO2e or 6%)
and water and wastewater (33,020 MTCO2e or 4%). The solid waste sector emitted 7,260 MTCO2e
(1%), while the stationary sources sector had the smallest share of emissions (3,900 MTCO2e, or less
than 1% of the total).

Table 1: Tehama County 2008 Community GHG Emissions
Sector

MTCO2e

Residential built environment

Percentage
133,110

16%

52,210

6%

457,260

56%

69,800

8%

7,260

1%

Water and wastewater

33,020

4%

Agriculture

65,010

8%

3,900

<1%

821,570

100%

Nonresidential built environment
Transportation
Off-road equipment
Solid waste

Other stationary sources
Total
Note: Due to rounding, totals may not equal the sum of the component parts.
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Figure 1: Tehama County 2008 Community GHG Emissions (MTCO2e)
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GOVERNMENT OPERATIONS INVENTORY SUMMARY
The government operations inventory includes emissions generated by government operations. These
operations primarily occur within unincorporated areas, but facilities may also be located in
incorporated areas. Consistent with LGOP and guidance from the TCAPCD, the government
operations inventory includes the following sectors:



Facilities: energy (electricity and natural gas) used in County government buildings and facilities
Public lighting: electricity used for public lights operated by the County, including streetlights,
traffic signals, and other outdoor lighting in public settings
Fleet: the use of County-owned vehicles




Solid waste: material thrown away in County government buildings and facilities, and deposited
in a landfill



Landfill: solid waste, from any source, deposited in a County-owned landfill and emissions from
flared methane
Commute and travel: vehicle use resulting from County employees traveling to and from
work, and on trips for business purposes



In the baseline year of 2008, the GHG emissions from County government operations totaled 15,600
MTCO2e, as illustrated in Table 2 and Figure 2. The largest sector was the Tehama County/Red Bluff
Landfill, which was responsible for 7,800 MTCO2e, or 50% of the total government operations
emissions. Commute and travel was the next-largest sector, contributing 2,890 MTCO2e (19% of the
total), followed by the facilities sector with 2,270 MTCO2e (15% of the total). The fleet sector came in
fourth with 2,360 MTCO2e (15%), followed by the solid waste sector (260 MTCO2e or 2%). The public
lighting sector came in sixth with 20 MTCO2e (less than 1%).

Table 2: Tehama County 2008 Government Operations GHG Emissions
Sector

MTCO2e

Facilities

Percentage
2,270

15%

20

<1%

2,360

15%

260

2%

Landfill

7,800

50%

Commute and travel

2,890

19%

15,600

100%

Public lighting
Fleet
Solid waste

Total
Note: Due to rounding, totals may not equal the sum of the component parts.
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Figure 2: Tehama County 2008 Government Operations GHG Emissions
(MTCO2e)
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ACTIVITY DATA AND EMISSION METHODS
The following section discusses the sources, methods, and results for activity data and GHG emissions
presented in the community and government operations inventories. This information and activity data
can also be used as a technical foundation to assess the effectiveness of future policies and programs in
reducing resource use and GHG emissions, which is a component of a Qualified GHG Reduction
Strategy.
Electricity
Tehama County’s electricity provider, Pacific Gas and Electric (PG&E), reported that the unincorporated
areas of the county used approximately 262,240,480 kilowatt-hours (kWh) of electricity in 2008.
Residential buildings used 172,672,340 kWh (66%), while nonresidential buildings (including offices, retail
stores and restaurants, and industrial facilities) used 89,568,140 kWh (34%). During the same period,
PG&E reported that the government of Tehama County used 5,017,840 kWh. County facilities used
4,959,010 kWh (99%) and outdoor public lighting used 58,830 kWh (1%).
PG&E provided an annual emission factor for electricity use, which reflects the sources of the electricity
(natural gas, hydroelectric, solar, etc.) and the associated GHG emissions from power generation. This
factor was multiplied by the reported kWh usage to calculate GHG emissions. Table 3 shows
electricity use and GHG emissions by activity type.
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Due to the California Public Utilities Commission’s (CPUC’s) 15/15 rule, direct access electricity was
not reported to the County. Instead, this usage was bundled into nonresidential electricity, and standard
electricity emission factors were applied to calculate GHGs. Based on conversations with the TCAPCD,
direct access electricity was assumed to be minimal.

Table 3: 2008 Electricity Use and Emissions
Sector/Subsector

Total kWh

Percentage
of MTCO2e

MTCO2e

Community inventory
Residential
Nonresidential
Community total

172,672,340

50,500

66%

89,568,140

26,190

34%

262,240,480

76,690

100%

4,959,010

1,450

99%

58,830

20

1%

5,017,840

1,470

100%

Government operations inventory
Facilities
Public lighting
Government operations total

Note: Due to rounding, totals may not equal the sum of the component parts.

Heating Fuels
In the more developed areas of Tehama County, primarily along the Interstate 5 corridor, buildings are
heated by natural gas. All nonresidential buildings, including County government facilities, are heated by
natural gas. In the more rural communities of the county, residential building heating is provided by a
mixture of propane and wood. Natural gas activity data was supplied by PG&E, which is the natural gas
provider for the area. Purchases of propane and wood for heating purposes are not tracked, so activity
data for these fuels has been estimated. The US Census provided data on the number of houses in the
unincorporated community that use propane and wood for heating purposes. The County Residential
Propane Model, an Excel-based modeling tool from the Propane Education & Research Council, was
used to estimate residential propane usage in Tehama County, while wood use was calculated using data
on the statewide use of wood for heating.
In 2008, the unincorporated areas of Tehama County used 6,023,000 therms of natural gas. Residential
buildings used 19% of total natural gas (1,131,310 therms) while nonresidential properties used 81% of
total natural gas (4,891,690 therms); note that this is only one of the fuel types indicated in Table 4.
Residential buildings also used an estimated 3,604,780 gallons of propane and 35,380 tons of wood for
heating purposes; propane and wood are not used for heating purposes in nonresidential buildings in the
unincorporated areas of the county to any substantive degree. County government buildings used
154,600 therms of natural gas for heating; County staff confirmed that no other heating fuels are used in
County government facilities.
The emission factor for natural gas was provided by PG&E, and the emission factor for propane was
provided by the US Community Protocol. No standard emission factor per ton of wood is available, so
one was calculated using the heat content and density of commonly burned wood types. Heating fuel
usage and the resulting GHG emissions are shown in Table 4. Unlike direct reports from PG&E for
electricity and natural gas, the amount of propane and wood used as heating fuel in the community was
estimated using county-level data from the Propane Education Research Council’s Residential Propane
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Model and the Energy Information Administration (respectively). Propane use for the unincorporated
county was scaled from county data using population figures from the US Census. Wood use in
incorporated regions was removed to calculate wood use in unincorporated Tehama County.
Table 4: 2008 Heating Fuel Use and Emissions
Sector/Subsector

Activity Data

Units

MTCO2e

Percentage
of MTCO2e

Community inventory
Residential natural gas

1,131,310

Therms

6,020

6%

Residential propane

3,604,780

Gallons

21,650

20%

35,380

Tons

54,940

51%

4,891,690

Therms

26,020

24%

—

—

108,630

100%

154,600

Therms

820

100%

Residential wood
Nonresidential natural gas
Community total
Government operations inventory
Government operations natural gas

Note: Due to rounding, totals may not equal the sum of the component parts.

Transportation
Transportation activity and emissions were evaluated for both the community and the government
operations inventories, but the types of activity being analyzed and the emission calculation processes
are very different. As a result, the two inventories are discussed separately.
Community Inventory
Transportation activity for the community inventory measures the number of vehicle miles traveled
(VMT) in the unincorporated area of Tehama County. The US Community Protocol suggests that this
method should include the total VMT from all trips that began and ended in the unincorporated area
(known as internal-internal trips), half of the VMT from trips that began in the unincorporated county
and ended elsewhere or began elsewhere and ended in the unincorporated county (internal-external
trips), and no VMT from trips that began and ended elsewhere (known as external-external or “passthrough” trips).
Total VMT in the unincorporated area of Tehama County was provided by the California Department of
Transportation (Caltrans) through the Highway Performance Monitoring System (HPMS). However, the
HPMS does not report the origin or destination of trips, so it does not remove pass-through trips or
half of the internal-external trips (collectively the “non-attributable trips”) as recommended by the US
Community Protocol. In accordance with guidance from the TCAPCD, VMT data from the neighboring
counties of Shasta (County of Shasta 2012) and Butte (County of Butte 2014), which had been modeled
in accordance with US Community Protocol guidance, was examined and the percentage of nonattributable trips was identified. County and TCAPCD staff suggested that Tehama County’s percentage
of non-attributable trips was likely to be closer to the higher of the two, and the decision was made to
remove the same percentage of non-attributable trips as had been removed from Butte County’s data.
Butte County’s VMT as reported by the HPMS was approximately 21% higher than the modeled VMT;
this “missing” 21% was assumed to be the non-attributable trips. Therefore, approximately 21% of
Tehama County’s HPMS-reported VMT was removed in order to account for the non-attributable trips.
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Using this method, transportation activity data in the unincorporated area of Tehama County in 2008
was 632,423,130 VMT. The emission factor for transportation emissions was provided by the publicly
available EMFAC software produced by CARB, which provides a summary of countywide GHG
emissions based on VMT, fuel usage, and the distribution of car types within Tehama County.
Transportation VMT and GHG emissions are shown in Table 5.

Table 5: 2008 Community Transportation and Emissions
Sector/Subsector

Total VMT

Percentage
of MTCO2e

MTCO2e

Community inventory
Internal-internal

538,331,370

389,230

85%

Internal-external1

94,091,750

68,030

15%

632,423,130

457,260

100%

Total transportation

1. In accordance with the US Community Protocol, only half of the internal-external VMT (from trips which begin in the jurisdiction but end
elsewhere, or begin elsewhere but end in the jurisdiction) are included in the jurisdiction’s inventory.

Government Operations Inventory
Transportation in the government operations inventory includes two sectors: fleet and commute/travel.
Tehama County staff provided fleet activity data by reporting the annual fuel usage of vehicles in the
County fleet. Activity data on commute and travel was collected with a voluntary survey distributed to
County staff in electronic and paper form. Respondents were asked to provide the method,
approximate distance, and frequency of their commute, along with the method and approximate
distance of any business trips. This data was adjusted to account for the difference between the number
of respondents and the number of County employees in 2008. The survey was completed by 207
employees, approximately 25% of County employees in 2008.
In 2008, the County vehicle fleet used 180,150 gallons of gasoline in vehicles owned and operated by the
County. Separately, employees traveled a total of 7,231,740 VMT in their commutes and other business
travel. Daily commutes accounted for 5,260,590 VMT (73% of the total employee VMT), while business
travel, primarily in employee-owned personal vehicles, was responsible for 1,971,150 VMT (27% of total
employee VMT).
The emission factor for fleet activity was provided by LGOP. The emission factors for employee
commute and travel were calculated using survey responses for mode choice, average emission factors
for mode choices as reported in LGOP, and supplemental emission factor data for bus systems provided
by the US Department of Transportation. Activity data and GHG emissions for transportation in the
government operations inventory are shown in Table 6.
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Table 6: 2008 Government Operations Transportation and Emissions
Sector/Subsector

Activity Data

Units

MTCO2e

Percentage
of MTCO2e

Government operations inventory
County fleet
Employee commute1
Employee business travel

1

Government operations total

180,150

Gallons

2,360

45%

5,260,590

VMT

2,100

40%

1,971,150

VMT

790

15%

—

—

5,250

100%

1. Some employees use County fleet vehicles for commute and travel purposes. Because activity data and emissions for the County fleet
are already included in the fleet sector, these VMTs and emissions are not included in the commute/travel sector to avoid double-counting.
Note: Due to rounding, totals may not equal the sum of the component parts.

Off-Road Equipment
The off-road equipment sector is made up of vehicles and portable pieces of machinery that consume
gasoline or diesel fuels, but do not travel on roads as part of their normal operation. There are 11
individual subsectors of off-road equipment, ranging from handheld gardening tools to heavy vehicles
used in construction and mining operations. Typically, only lawn and garden, construction, and
agriculture equipment emissions are included in GHG inventories. After consultation with the TCAPCD,
additional subsectors were included, since many of these activities occur in the unincorporated regions
of the county.
There is no activity data for off-road emissions. Instead, countywide GHG emissions from off-road
equipment were calculated by CARB’s publicly available OFFROAD software model. A percentage of
these emissions are allocated to the unincorporated county based on various indicators (land use,
households, etc.). For example, construction emissions are allocated to the unincorporated county
based on the number of new houses built in the unincorporated county relative to new houses built in
the county as a whole in 2008. The number of new homes constructed is available from the California
Department of Finance.
In some instances, the activity responsible for producing the emissions occurs only in the
unincorporated areas, so all emissions from the subsector are included in this Inventory. The off-road
subsectors, GHG allocation methods, and total GHGs attributable to the unincorporated county are
provided in Table 7.
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Table 7: 2008 Off-Road Emissions and Allocation
Sector/Subsector

Allocation Method

MTCO2e

Percentage
of MTCO2e

Community inventory
Agricultural equipment

Percentage of agricultural land in
the unincorporated county

44,510

64%

Construction equipment

Percentage of new houses built in
the unincorporated county

4,150

6%

Entertainment equipment1

Percentage of households in the
unincorporated county

20

0%

Industrial equipment2

Percentage of industrial land in the
unincorporated county

2,510

4%

Lawn and garden equipment

Percentage of households in the
unincorporated county

520

1%

Light commercial equipment

Percentage of jobs in the
unincorporated county

630

1%

Logging equipment

Only occurs in the unincorporated
county

10,900

16%

Oil drilling equipment3

Only occurs in the unincorporated
county

1,050

2%

Pleasure craft

Only occurs in the unincorporated
county

1,620

2%

Recreational equipment

Only occurs in the unincorporated
county

1,120

2%

Transport refrigeration units

Percentage of countywide miles of
Interstate 5 in the unincorporated
county

2,770

4%

Community total

—

69,800

100%

1. In OFFROAD, “Entertainment Equipment” includes diesel-burning generators and compressors at entertainment events.
2. Industrial equipment includes gasoline, diesel, and CNG forklifts, aerial lifts, and sweepers.
3. The oil drilling subsector includes natural gas extraction. There is no petroleum extraction in Tehama County.
Note: Due to rounding, totals may not equal the sum of the component parts.

Solid Waste and Landfills
All waste thrown away in Tehama County that cannot be recycled or reprocessed is deposited in a
landfill; this landfilled material is known as municipal solid waste (MSW). Landfills must cover the solid
waste with additional material to help reduce odor, control litter, and protect public health in
accordance with state and federal standards; this material is known as alternative daily cover (ADC).
Activity data for two types of MSW was collected: MSW generated in the unincorporated areas of
Tehama County in the baseline year of 2008, and MSW produced at facilities operated by the County
government. Data on community and government MSW was provided by the Tehama County/Red Bluff
Landfill Management Agency, while data on ADC was supplied by the California Department of
Resources Recycling and Recovery (CalRecycle).
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Tehama County and the City of Red Bluff jointly own the Tehama County/Red Bluff Landfill, which in
2008 received all MSW generated throughout the county. Although this landfill collects material from
both unincorporated and incorporated communities, it is located in the unincorporated County and
therefore emissions from the landfill are included in the County’s government operations inventory.
Activity data for the landfill is the amount of waste in place, which is the total amount of material
deposited in the landfill between its opening year and the inventory year. Information on the amount of
waste in place was supplied by the Tehama County/Red Bluff Landfill Management Agency.
The Tehama County/Red Bluff Landfill flares its landfill gas, which produces emissions through
uncombusted methane. Activity data for flared landfill gas was provided by the TCAPCD as the amount
of heat contained in the flared methane.
In 2008, the unincorporated communities in Tehama County produced 23,270 tons of MSW.
Additionally, 5,420 tons of ADC were used to cover this MSW while being landfilled. County
government facilities generated 1,220 tons of MSW, and there was a total of 1,260,990 tons of waste in
place at the Tehama County/Red Bluff Landfill. The TCAPCD reported 90,552 million British thermal
units (MMBtu) from flared landfill gas.
Emissions from solid waste generated were calculated using the publicly available CARB landfill
emissions tool, Version 1.3. The tool takes into account the composition of the waste using statewide
waste characterization estimates and the climate in which the landfill is located (which affects
decomposition rates) and calculates the total GHG emissions produced by decomposition of the
material. Like most large landfills, the Tehama County/Red Bluff Landfill has a system to capture a
portion of the methane gas generated by material decomposition. The analysis assumes that 75% of the
methane gas was successfully captured, such that only 25% of the GHGs generated by the
decomposition of solid waste are included in the community inventory. Emissions from flared methane
were calculated using emission factors from LGOP. Activity data and GHG emissions for solid waste and
landfills are shown in Table 8.

Table 8: 2008 Solid Waste Activity and Emissions
Sector/Subsector

Activity
Data

Units

Percentage
of MTCO2e

MTCO2e

Community inventory
Municipal solid waste

23,270

Tons

6,090

84%

Alternative daily cover

5,420

Tons

1,180

16%

28,690

Tons

7,270

100%

1,220

Tons

260

3%

Waste in place

1,260,990

Tons in place

7,780

97%

Flared methane

90,552

MMBtu

20

<1%

—

—

8,060

100%

Community total
Government operations inventory
Government-generated MSW

Government operations total

Note: Due to rounding, totals may not equal the sum of the component parts.
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Water Use and Wastewater Disposal
Water service in the unincorporated areas of Tehama County is provided by a combination of municipal
water agencies, irrigation and community service districts, water companies, and private landowners.
The primary sources of potable water for the county are groundwater (46%) and local stream diversion
(28%). Using a 2003 study by the Tehama County Flood Control and Water Conservation District and
population estimates from the California Department of Finance, it is estimated that in 2008, the
unincorporated areas of Tehama County used a total of 421,852 acre-feet (AF) of water. 1 For the
purposes of a GHG inventory, activity data for water is measured in the amount of electricity needed to
extract, convey, treat, and distribute the water, which varied from 1,420 to 2,810 kWh per million
gallons for urban water and from 120 to 974 kWh per million gallons for agricultural water, depending
on the source. The California Energy Commission (CEC) supplied information on kWh use per unit of
water for these actions, which were adjusted to reflect local water supply and use patterns.2
Most wastewater treatment in the unincorporated areas of Tehama County is provided by septic tanks,
although some local agencies provide this service through small wastewater treatment facilities. Activity
data for electricity use of wastewater treatment facilities is measured in kWh, calculated using figures
provided by the CEC. Activity data for direct emissions from wastewater treatment (the decomposition
of organic waste as part of the treatment process) is measured in millions of gallons (MG), estimated
using the number of people served by wastewater treatment facilities. County staff provided information
on the number of septic tanks, which was combined with data on household size to estimate the
number of people served by septic systems.
In 2008, an estimated 103,667,980 kWh of electricity was used to extract, convey, treat, and distribute
water in the unincorporated areas of Tehama County. For the unincorporated areas of the county with
wastewater treatment facilities, an estimated 180,510 kWh of electricity was used to process and
discharge this wastewater.3 The unincorporated areas of the county also included 11,140 septic tanks
serving an estimated 29,010 people.4
The emission factor for electricity was provided by PG&E. The US Community Protocol includes
standard emission factors for septic systems and direct emissions from wastewater treatment systems.
Activity data and emissions for water use and wastewater disposal are shown in Table 9.

1. The 2003 study includes water use from the year 2000. To calculate water use in 2008, year 2000 water use was
increased using the rate of population growth in the unincorporated County from 2000 to 2008. Water used in
agricultural activities was also increased as part of this estimate.
2. Some groundwater may be provided by diesel-powered pumps. However, there is either a small number of
these pumps in Tehama County (small enough so as not to be significant for the Inventory) or the data is
incomplete. To avoid misrepresenting emissions from these pumps, this inventory assumes that groundwater is
obtained from pumps powered by electricity.
3. At least some of the electricity use associated with water and wastewater is double-counted with County-wide
electricity use. However, there is no way to clearly determine how much electricity is being double-counted and
how much was not reported by PG&E. Therefore, no attempt was made to remove any double-counted electricity.
4. Note that some of the electricity listed here is double-counted with electricity in the nonresidential sector;
however, this is assumed to be a relatively small amount. There is currently no established way to determine how
much of the nonresidential electricity already reported by PG&E was used in the water and wastewater sector.

Tehama County Greenhouse Gas Inventory and Forecast Summary
June 27, 2014
Page 15

Table 9: 2008 Water and Wastewater Activity Data and Emissions
Sector/Subsector

Activity Data

Units

Percentage
of MTCO2e

MTCO2e

Community inventory
Water use
Wastewater treatment
Wastewater process
Septic tanks
Community total

103,667,980

kWh

30,320

92%

180,510

kWh

50

0%

190

MG

10

0%

29,010

Population served

2,640

8%

—

—

33,020

100%

Note: Due to rounding, totals may not equal the sum of the component parts.

Agriculture
Agriculture is a major industry in Tehama County, almost all of which is located in the unincorporated
areas. In 2008, agricultural production in the county was valued at close to $160 million. GHG emissions
in the agricultural sector come from three primary sources: 1) fertilizer use5, 2) enteric fermentation
and 3) manure management associated with cattle,6 and the burning of crop residue. Activity associated
with the use of farm equipment is included in the off-road equipment sector. Activity data for cattle
populations and acres of fertilized cropland was provided by the Tehama County Department of
Agriculture through annual crop reports and in direct conversation with Department of Agriculture
staff. Most types of cattle are present in the county for part of the year, and so cattle populations were
scaled by the average months per year that cattle spend in the county to produce an average annual
population so that methane is not overestimated by assuming that all cattle are present year-round. The
number of months that cattle spend in the county varies by type of cattle from 2 months for feedlot
cattle to 12 months for dairy cattle. For example, the local population of approximately 9,990 local
feedlot cattle was divided by one-sixth (2 out of 12 months) to yield an average annual population of
approximately 1,670. Activity data was only available on a countywide level, so information on the
distribution of agricultural land was used to allocate activity data to the unincorporated areas of the
county. This information was provided by the general plans of Tehama County and the incorporated
communities.
In 2008, the unincorporated areas of Tehama County contained an estimated 53,230 acres of cropland
that received fertilizer, with a total of 35,090 average annual head of cattle. Emission factors for fertilizer
were obtained from agricultural cost studies by UC Davis and technical reports on agricultural emissions
from CARB. Emission factors for cattle were provided by CARB. Activity data and emissions for
agriculture operations are provided in Table 10.

5. This does not include the use of any pesticides, herbicides, or other agricultural chemicals
6. Emissions from enteric fermentation result from the digestive processes of cattle fed on solid food; calves that
primarily consume milk do not produce these emissions. Manure management emissions primarily result from
cattle in managed environments which include feedlots, and dairies. Cattle on pasture or rangeland produce these
emissions as well, but in smaller quantities due to increased aeration. Emission rates for cattle depend on the type
of environment in which they reside.
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Table 10: 2008 Agricultural Activity Data and Emissions
Sector/Subsector

Activity Data

Units

Percentage
of MTCO2e

MTCO2e

Community inventory
Fertilizer use

53,230

Acres

8,130

13%

Calves

3,510

Average annual heads

0

0%

Dairy cattle

3,900

Average annual heads

24,860

38%

1,670

Average annual heads

2,240

3%

26,020

Average annual heads

29,780

46%

—

—

65,010

100%

Feedlot cattle
Other cattle

7

Community total

Note: Due to rounding, totals may not equal the sum of the component parts.

Agricultural crop burning is considered an informational item and not included with other agricultural
GHG sources. See the Informational Items section below for more information on GHGs from crop
burning and methods used.
Other Stationary Sources
Air districts, such as the TCAPCD, often monitor fuel use from permitted activities that burn fossil fuels
throughout the district not included in the other sectors. In Tehama County, these additional activities
include emergency generator use, engines used to extract natural gas, glycol dehydrators associated with
natural gas extraction, and stationary diesel used at industrial facilities. There is no activity data
associated with these stationary sources. Instead, the TCAPCD provided total emissions from these
sources as shown in Table 11.

Table 11: 2008 Other Stationary Sources Emissions
Sector/Subsector

Percentage
of MTCO2e

MTCO2e

Community inventory
Emergency generators

150

4%

Natural gas extraction engines

560

14%

3,100

79%

80

2%

3,900

100%

Wastewater process
Industrial diesel
Community total

Note: Due to rounding, totals may not equal the sum of the component parts.

7. Other cattle are those which have been weaned and live primarily on pasture and rangeland
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INFORMATIONAL ITEMS
In accordance with guidance various protocols and agencies, the GHG emissions from some activities
are identified but are not included in the inventory total or used for forecasting. These activities are
known as informational items, as they are mentioned only for informative purposes. Informational items
are often activities that occur naturally or those that lie outside of effective government control.
Crop Residue/Prescribed Burning
Crop residue is material left over in a field or orchard, often following a harvest. This category also
includes prescribed burning activities such as habitat restoration and post timber harvest burns. Farmers
and other land managers frequently burn this material as a way to control diseases and reduce weed
growth. All of the carbon dioxide produced from residue burning, which typically makes up the bulk of
emissions from this source, is considered a biogenic source and informational for the purposes of GHG
inventories. Biogenic sources are organic materials that, in the natural course of their growth and decay,
would produce carbon dioxide. The nitrous oxide and methane from the burning process is not
considered biogenic since decomposition in an aerobic environment does not typically produce these
gases. Per guidance from the TCAPCD, and since the County does not have direct operational control
over this source, crop residue is considered an informational item for the purpose of this Inventory.
Emissions from crop residue burning vary by crop type. Activity data, measured in the number of acres
burned, and the resulting GHGs were provided by the TCAPCD and are shown in Table 12.

Table 12: 2008 Crop Burning/Prescribed Burning in Tehama County
Sector/Subsector

Total Acres

Percentage
of MTCO2e

MTCO2e

Community inventory
Crop residue burning

13,960

17,160

100%

Landfill and Flared Landfill Gas Emissions
Landfill emissions associated with waste-in-place and flaring of collected landfill gas are reported in the
government operations inventory but not in the community inventory. The Tehama County/Red Bluff
Landfill is jointly owned by the County and City of Red Bluff and is therefore a required source for
government operations. Landfills are not often reported in the community inventory and are not
required by the US Community Protocol. GHG reduction measures to address the Tehama County/Red
Bluff Landfill would be addressed with other actions aimed at reducing emissions from government
operations.
Industrial Sector Natural Gas
Natural gas used in industrial processes was not included in the community inventory since the County
will have limited opportunity to reduce these emissions. Tehama County contains a natural gas
compressor station operated by PG&E, which, along with using natural gas to run its facility, uses natural
gas to power its compressor to generate pressure throughout the gas pipeline. Emissions from natural
gas used for industrial processes are listed in Table 13. This information is excluded due to the
uncertainty regarding its inclusion or overlap with nonresidential natural gas use reported by PG&E for
the community-wide inventory.
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Table 13: Industrial Natural Gas Use in Tehama County
Sector/Subsector

Total Therms

Percentage
of MTCO2e

MTCO2e

Community inventory
Industrial natural gas

2,652,740

14,110

100%

Natural gas use at this facility is equivalent to more than 50% of total nonresidential natural gas reported
by PG&E for the entire county. The high level of natural gas use at this facility indicates that the facility
may potentially trigger the application of the CPUC’s 15/15 rule and may not be included in PG&E’s
community-wide nonresidential energy report. The 15/15 rule requires that any aggregated utility
information consist of at least 15 customers and that a single customer’s load must be less than 15% of
the energy category. Data for customers will be dropped if it triggers either of these thresholds.
However, recognizing that the TCAPCD provided the data source for these natural gas emissions, it is
unclear as to the extent to which this natural gas use overlaps or exceeds the natural gas use reported
by PG&E for the entire unincorporated county. With these uncertainties, the Inventory tries to reduce
potential overlap and focuses on community-wide nonresidential gas use in the built environment as
reported by PG&E. Industrial sector natural gas reported by the TCAPCD is treated as an informational
item. This approach is also consistent with the guidance of the US Community Protocol, which does not
include industrial emissions as a required sector.

FORECAST
INTRODUCTION
In order to help ensure consistency with AB 32 and to support the creation of a Qualified GHG
Reduction Strategy, the Inventory also includes forecasts of future emissions for both the community
and government operations inventories. The forecasts address two years: 2020 and 2028. The 2020
forecasts better align with AB 32 and can be used to create a GHG reduction target that matches the
guidance of the AB 32 Scoping Plan. The 2028 forecasts match the buildout (completion) year of the
existing Tehama County General Plan and help to guide progress toward a long-term reduction goal.
There are two forecasts in the Inventory: 1) a business-as-usual (BAU) forecast and 2) an adjusted
business-as-usual (ABAU) forecast. The BAU forecast analyzes future GHG emissions if no action is
taken at the federal, state, or local level to reduce them. The BAU forecast assumes that activity data on
a per-household or per-person level remains the same as the baseline and that emission factors remain
unchanged. The ABAU forecast includes reductions from existing state policies that will reduce activity
data and/or emission factors, resulting in fewer GHG emissions. In the case of both forecasts, the
projected activity data is combined with applicable growth indicators to estimate future emissions.

GROWTH INDICATORS
A growth indicator is a piece of demographic data that is used as a trend to model future GHG
emissions. Different sectors and subsectors use different growth indicators, depending on available data
and what is most applicable to the activity. Table 14 contains the indicators used in each sector and
subsector, the value of these indicators, and their source. Please note that emissions for some
subsectors are held static because no viable indicator exists; they are not included in this table.
Indicators are the same for both the BAU and ABAU forecasts.
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Table 14: Forecast Indicators
Indicator

Sectors/
Subsectors

2008
Value

2020
Value

2028
Value

Percentage
Change,
2008–2028

Source

Community inventory
Households

Jobs

New houses

Service
population4
Orchard and
field crop
acres

Residential
energy; Offroad1

15,600

22,640

26,970

73%

Nonresidential
energy; Offroad2

7,240

8,150

8,970

24%

3

Off-road

Transportation;
Solid waste;
Water and
wastewater
Agriculture

170

47,850

53,230

590

61,370

540

72,360

63,073

66,802

656,684

656,684

California Department
of Finance 2012;
County of Tehama
2009c
US Census Bureau, n.d.;
Caltrans 2013

218%

California Department
of Finance 2012;
County of Tehama
2009c

51%

California Department
of Finance 2012;
County of Tehama
2009c
Tehama County
Department of
Agriculture; Compton
2014

25%

Government operations inventory
Building
square feet
Forecast
waste in
place
Forecast
landfill
emissions
County
employment

Buildings

621,584

6%

Dan 2014d; Abbs 2014c
Tehama County/Red
Bluff Landfill
Management Agency
2014

Landfill

1,260,990

1,835,630

2,254,380

79%

Flared methane

7,780

8,720

9,380

21%

All other
subsectors

840

830

830

-1%

CARB Landfill Tool
v1.3
County of Tehama
2009b, 2013

1. Households are used to forecast off-road activity in the recreational, lawn and garden, entertainment, and pleasure craft subsectors.
2. Jobs are used to forecast off-road activity in the industrial and light commercial subsectors.
3. New houses are used to forecast off-road activity in the construction subsector.
4. Service population is the sum of the residential population and the number of jobs.
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FORECAST SUMMARIES
Business-As-Usual Forecast
Community GHG emissions are projected to increase to 959,060 MTCO2e in 2020 (a 17% increase
from baseline levels) and to 1,060,800 MTCO2e in 2028 (29% above baseline). GHG emissions for
Tehama County government operations are projected to rise to 16,610 MTCO2e in 2020 (6% above
baseline levels) and to increase to 17,270 MTCO2e in 2028 (11% above baseline). Tables 15 and 16
show BAU forecast emissions by sector for the community sector and government operations.

Table 15: BAU Forecast Tehama County Community Emissions, 2008–2028
Sector
Residential built environment

2008
MTCO2e

2020
MTCO2e

2028
MTCO2e

MTCO2e Percentage
Change, 2008–2028

133,110

193,230

230,200

73%

52,210

58,750

64,650

24%

457,260

503,720

552,730

21%

69,800

81,520

81,700

17%

7,260

9,310

10,980

51%

Water and wastewater

33,020

42,350

49,940

51%

Agriculture

65,010

66,280

66,700

3%

3,900

3,900

3,900

0%

821,570

959,060

1,060,800

29%

—

17%

29%

29%

Nonresidential built environment
Transportation
Off-road equipment
Solid waste

Other stationary sources
Total
Percentage Change from 2008

Note: Due to rounding, totals may not equal the sum of the component parts.

Table 16: BAU Forecast Tehama County Government Operations Emissions,
2008–2028
Sector
Facilities

2008
MTCO2e

2020
MTCO2e

2028
MTCO2e

MTCO2e Percentage
Change, 2008–2028

2,270

2,400

2,400

6%

20

20

20

0%

2,360

2,330

2,330

-1%

260

260

260

0%

Landfill

7,800

8,740

9,400

21%

Commute and travel

2,890

2,860

2,860

-1%

15,600

16,610

17,270

11%

—

6%

11%

11%

Public lighting
Fleet
Solid waste

Total
Percentage Change from 2008

Note: Due to rounding, totals may not equal the sum of the component parts.
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Adjusted Business-As-Usual Forecast
The ABAU scenario estimates the effects of state policies on future emissions. The ABAU forecast is
based on the BAU forecast above, with adjustments made based on three statewide policies:


Clean Car and Low Carbon Fuel Standards: Assembly Bill 1493 requires a reduction in
tailpipe GHG emissions from new vehicles produced from 2009 to 2020. The state implements
AB 1493 through the Clean Car Standards (also referred to as the Pavley Standards). In 2007,
then-Governor Schwarzenegger signed Executive Order S-01-07, requiring that the carbon
intensity for all transportation fuels be reduced by 10% by 2020. This measure, known as the
Low Carbon Fuel Standard (LCFS), was integrated into the AB 32 Scoping Plan and adopted in
2009. Together, these two policies reduce GHG emissions from on-road vehicles.



Renewables Portfolio Standard: The Renewables Portfolio Standard (RPS) was created by
Senate Bill (SB) X 1-2, signed into law in 2011. It requires that 33% of California’s electricity is
generated from renewable sources by 2020. This policy reduces emissions from electricity use,
including electricity used to distribute and process water and wastewater.



Title 24 Energy Efficiency Standards: Title 24 is California’s energy efficiency standards for
new buildings, applied at the local level through the project review process. The most recent
update to Title 24 occurred in 2010, with another update set to take effect on July 1, 2014. This
policy will reduce electricity and natural gas use in new homes and nonresidential buildings.

Under the ABAU scenario, community GHG emissions are projected to decline to 816,470 MTCO2e in
2020 (1% below baseline levels) and to increase to 861,380 MTCO2e in 2028 (5% above baseline levels).
Emissions from County government operations are forecast to decline to 14,930 MTCO2e in 2020, a 4%
decline below baseline levels, and to increase to 15,180 MTCO2e in 2028 (3% below baseline). Tables
17 and 18 show ABAU forecast emissions by sector for community and government operations,
respectively.

Table 17: ABAU Forecast Tehama County Community Emissions, 2008–2028
Sector
Residential built environment

2008
MTCO2e

2020
MTCO2e

2028
MTCO2e

MTCO2e Percentage
Change, 2008–2028

133,110

173,270

194,330

46%

52,210

53,330

55,420

6%

457,260

392,780

409,020

-11%

69,800

81,520

81,700

17%

7,260

9,310

10,980

51%

Water and wastewater

33,020

36,080

39,330

19%

Agriculture

65,010

66,280

66,700

3%

3,900

3,900

3,900

0%

821,570

816,470

861,380

5%

—

-1%

5%

5%

Nonresidential built environment
Transportation
Off-road equipment
Solid waste

Other stationary sources
Total
Percentage Change from 2008

Note: Due to rounding, totals may not equal the sum of the component parts.
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Table 18: ABAU Forecast Tehama County Government Operations Emissions,
2020 and 2028
2008
MTCO2e

Sector
Facilities

2020
MTCO2e

MTCO2e
Percentage
Change, 2008–
2028

2028
MTCO2e

2,270

2,140

2,050

-10%

20

20

20

0%

2,360

1,730

1,590

-33%

260

260

260

0%

Landfill

7,800

8,740

9,400

21%

Commute and travel

2,890

2,040

1,860

-36%

15,600

14,930

15,180

-3%

—

-4%

-3%

-3%

Public lighting
Fleet
Solid waste

Total
Percentage Change from 2008

Note: Due to rounding, totals may not equal the sum of the component parts.

State policies will affect both the community and government operations inventories by reducing
emissions through energy and fuel efficiency. The amount of the expected reductions from each state
policy discussed in the ABAU has been itemized in Table 19 for the two forecast years of 2020 and
2028.

Table 19: Emissions Reductions from State Policies
2020 Reductions (MTCO2e)

2028 Reductions (MTCO2e)

Community inventory
Pavley/LCFS
RPS
Title 24
Community total

110,940

143,710

22,820

38,270

8,840

17,440

142,600

199,420

250

350

1,200

1,470

20

0

1,470

1,820

Government operations inventory
Pavley LCFS
RPS
Title 24
Government operations total
Note: Due to rounding, totals may not equal the sum of the component parts.
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REDUCTION TARGETS
CEQA Guidelines Section 151.83.5(b) requires that a Qualified GHG Reduction Strategy contain a goal
for substantive GHG reductions. The AB 32 Scoping Plan recommends a goal of 15% below baseline
levels by 2020, which is equal to the statewide reduction target of 1990 levels by 2020 as established by
AB 32. Individual air districts can also recommend a reduction goal for communities within their
jurisdiction, although the TCAPCD has not yet done so and no community within the TCAPCD’s
jurisdiction has adopted a Qualified GHG Reduction Strategy. As part of the Tehama County General
Plan Environmental Impact Report certified in 2008, mitigation measure 6.0.1 was identified to minimize
the potential impact of buildout and/or plan implementation on the county’s contribution to climate
change and greenhouse gas emissions. Mitigation measure 6.0.1 directs the preparation of a Climate
Action Plan (CAP) in coordination with the Tehama County Air Pollution Control District, CARB,
and/or other agencies as applicable.
Table 20 shows the adopted and proposed reduction goals for other rural counties in Northern
California.

Table 20: Example 2020 GHG Reduction Goals, Rural Northern California Counties
County
Butte County
Humboldt County

2020 Reduction Goal
15% below baseline
1990 levels

Solano County

20% below baseline

Shasta County

15% below baseline

Sutter County

1990 levels

Yolo County

1990 levels

A reduction of 15% below baseline levels is the most common target, although jurisdictions may adopt
or consider other targets as demonstrated above. A 15% reduction target also demonstrates a clear
connection with the AB 32 Scoping Plan and helps to ensure consistency with CEQA Guidelines Section
151.83.5(b) for the purpose of creating a Qualified GHG Reduction Strategy.
A reduction of 15% below baseline 2008 levels would equate to a community-wide target emission level
of 698,330 MTCO2e by 2020. It is important to note, however, that emissions are expected to grow
between 2008 and 2020 and that achieving a goal of 15% below 2008 levels would translate into a total
reduction of 260,730 MTCO2e between 2008 and 2020. State policies already in place will provide a
reduction of 142,600 MTCO2e. If the County chooses to adopt a target of 15% below 2008 levels, the
County would be required to reduce emissions by another 118,140 MTCO2e by 2020 in order to meet
this goal, as illustrated in Figure 3 and Table 21.
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Figure 3: Projected BAU, ABAU, and Baseline Emissions from 2008 to 2028
(MTCO2e)
1,200,000

1,100,000

1,000,000

900,000

800,000

700,000

Years
Community Activities

State Policies

Baseline

15% Below Baseline

Emissions were not calculated for the years 2009–2019.

Table 21: Example 2020 Reduction Goal, Tehama County
MTCO2e
2008 baseline

821,570

2020 BAU forecast

959,060

2020 ABAU forecast

816,470

2020 reduction goal

698,330

Reduction from baseline

-123,240

Reduction from BAU forecast

-260,730

Reduction from ABAU forecast

-118,140

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

600,000

Tehama County Greenhouse Gas Inventory and Forecast Summary
June 27, 2014
Page 25

BIBLIOGRAPHY
California Air Resources Board (CARB). 2011a. Landfill Emissions Tool, Version 1.3.
http://www.arb.ca.gov/cc/landfills/landfills.htm.
———. 2011b. Local Government Operations Protocol for Greenhouse Gas Assessments.
http://www.arb.ca.gov/cc/protocols/localgov/localgov.htm.
———. 2011c. OFFROAD 2007. http://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles.
———. 2013. EMFAC2011. http://www.arb.ca.gov/msei/modeling.htm.
———. 2014. Documentation of California’s 1990 GHG Inventory.
http://www.arb.ca.gov/cc/inventory/archive/doc90/doc_index.php.
California Department of Finance. 2012. E-8 Historical Population and Housing Estimates for Cities, Counties,
and the State, 2000–2010. http://www.dof.ca.gov/research/demographic/reports/estimates/e8/2000-10.
California Department of Resources Recycling and Recovery (CalRecycle). 2014. Disposal Reporting
System – Single-Year Countywide Origin Detail.
http://www.calrecycle.ca.gov/lgcentral/Reports/DRS/default.aspx.
California Department of Transportation (Caltrans). 2009. 2008 California Public Road Data – Statistical
Information Derived from the Highway Performance Monitoring System.
http://www.dot.ca.gov/hq/tsip/hpms/hpmslibrary/hpmspdf/2008PRD.pdf.
———. 2013. Tehama County Economic Forecast.
http://www.dot.ca.gov/hq/tpp/offices/eab/socio_economic.html.
California Energy Commission (CEC). 2006. Refining Estimates of Water-Related Energy Use in California.
http://www.energy.ca.gov/2006publications/CEC-500-2006-118/CEC-500-2006-118.PDF.
County of Butte. 2014. Butte County Climate Action Plan. http://buttecap.net/.
County of Shasta. 2012. Draft Shasta Regional Climate Action Plan, Appendix B – GHG Reduction
Quantification Methodology.
http://www.co.shasta.ca.us/resource_management/rcap_draft/Excel_data.sflb.ashx.
County of Tehama. 2007. Tehama County Background Report.
http://www.tehamagp.com/html/documents_archive.html.
———. 2009a. 2008 Agricultural Crop Report.
http://www.co.tehama.ca.us/images/stories/agriculture/2008.pdf.
———. 2009b. County of Tehama 2008–2009 Budget.
http://www.co.tehama.ca.us/images/stories/auditor/2008-2009%20Budget.pdf.
———. 2009c. Draft Environmental Impact Report 2008–2028.
http://www.tehamagp.com/html/documents.html.

Tehama County Greenhouse Gas Inventory and Forecast Summary
June 27, 2014
Page 26

———. 2009d. General Plan 2008–2028. http://www.tehamagp.com/html/documents.html.
———. 2013. Tehama County Personnel Allocation List, Fiscal Year 2013–2014.
http://www.co.tehama.ca.us/images/department_images/personnel/reso86-2013PAL.pdf.
Energy Information Administration (EIA). 2009. Residential Energy Consumption Survey, Table HC1.11 –
Fuels Used and End Uses in West Region, Divisions, and States.
http://www.eia.gov/consumption/residential/data/2009.
———. 2011. State Energy Consumption Data, 2011, Table CT4 – Residential Sector Energy
Consumption Estimates, Selected Years, 1960–2011, California.
http://www.eia.gov/state/seds/sep_use/total/pdf/use_CA.pdf.
Environmental Protection Agency (EPA). 2014. Facility-Level GHG Emissions Reports.
http://ghgdata.epa.gov/ghgp/service/html/2012?id=1005368&ds=E.
ICLEI - Local Governments for Sustainability USA (ICLEI). 2012. US Community Protocol for Accounting and
Reporting of Greenhouse Gas Emissions. http://www.icleiusa.org/tools/ghg-protocol/communityprotocol/us-community-protocol-for-accounting-and-reporting-of-greenhouse-gas-emissions.
Intergovernmental Panel on Climate Change (IPCC). 2006. 2006 IPCC Guidelines for National Greenhouse
Gas Inventories. http://www.ipcc-nggip.iges.or.jp/public/2006gl.
Kuhns, Michael, and Tom Schmidt. n.d. Heating with Wood: Species Characteristics and Volumes.
http://forestry.usu.edu/htm/forest-products/wood-heating.
Pacific Gas and Electric (PG&E). 2014a. 2008 Summary of Electricity and Natural Gas Use for Tehama
County.
———. 2014b. 2008 Summary of Electricity and Natural Gas Use for the Government of Tehama County.
Propane Education & Research Council. 2010. County Residential Propane Model, Version 3.2.
Tehama County Flood Control and Water Conservation District. 2003. Water Inventory and Analysis.
http://www.tehamacountypublicworks.ca.gov/Flood/documents/inventory_analysis/Tehama%20
Water%20Inventory%20and%20Analysis%20PDF%20Final.pdf.
Tehama County/Red Bluff Landfill Management Agency. 2014. Title V Compliance Report for Tehama
County/Red Bluff Landfill.
UC Davis Agricultural & Resource Economics. n.d. Cost and Return Studies. http://coststudies.ucdavis.edu.
US Census Bureau. 2010. American Community Survey 2006–2010, Table B25040: House Heating Fuel.
———. n.d. OnTheMap. http://onthemap.ces.census.gov.
US Department of Transportation (DOT). 2009. Public Transportation’s Role in Responding to Climate
Change.
http://www.fta.dot.gov/documents/PublicTransportationsRoleInRespondingToClimateChange.pdf.

Tehama County Greenhouse Gas Inventory and Forecast Summary
June 27, 2014
Page 27

Western Regional Climate Center. 2013. Northern California Average Precipitation Map.
http://www.wrcc.dri.edu/precip.html.

PERSONAL COMMUNICATION
Abbs, Alan. 2014a. Air Pollution Control Officer, Tehama County Air Pollution Control District. E-mail
to Scott Davidson, PMC project manager; Tammy Seale, PMC project director; Paul Dan,
Tehama County Planning Department planner I; Xico Manarolla, PMC senior GHG analyst; Sean
Moore, Tehama County Director of Planning; Eli Krispi, PMC assistant planner. February 20.
———. 2014b. Air Pollution Control Officer, Tehama County Air Pollution Control District. E-mail to
Scott Davidson, PMC project manager; Paul Dan, Tehama County Planning Department planner
I; Xico Manarolla, PMC senior GHG analyst; Eli Krispi, PMC assistant planner; Tammy Seale,
PMC project director. March 3.
———. 2014c. Air Pollution Control Officer, Tehama County Air Pollution Control District. E-mail to
Paul Dan, Tehama County Planning Department planner I; Sean Moore, Tehama County
Director of Planning; Xico Manarolla, PMC senior GHG analyst. May 27.Compton, Doug. 2014.
Assistant Agriculture Commissioner, Tehama County Department of Agriculture. E-mail to Eli
Krispi, PMC assistant planner. June 20.
Costa, Shannon. 2014. Community Development Technician I, Tehama County Planning Department.
E-mail to Eli Krispi, PMC assistant planner. March 10.
Dan, Paul. 2014a. Planner I, Tehama County Planning Department. E-mail to Xico Manarolla, PMC senior
GHG analyst. February 6.
———. 2014b. Planner I, Tehama County Planning Department. E-mail to Xico Manarolla, PMC senior
GHG analyst. March 13.
———. 2014c. Planner I, Tehama County Planning Department. E-mail to Xico Manarolla, PMC senior
GHG analyst; Sean Moore, Tehama County Director of Planning. March 20.
———. 2014d. Planner I, Tehama County Planning Department. E-mail to Xico Manarolla, PMC senior
GHG analyst; Sean Moore, Tehama County Director of Planning; Alan Abbs, Tehama County
Air Pollution Control District Air Pollution Control Officer. March 20.
Miller, Kristina. 2014. Landfill Agency Manager, Tehama County/Red Bluff Landfill Management Agency.
E-mail to Eli Krispi, PMC assistant planner. March 5.
Skelton, Marcie. 2014. Agricultural Biologist, Tehama County Department of Agriculture. E-mail to Eli
Krispi, PMC assistant planner. February 27.

Tehama County Greenhouse Gas Inventory and Forecast Summary
June 27, 2014
Page 28

Appendix A: Sources and Activities Included in the Community and
Government Operations Inventories
Excluded* (IE,
NA, NO, or
NE)

Required by
Protocol

Included in
Inventory

Residential electricity use

Yes

Yes

Residential natural gas

Yes

Yes

Residential propane use

Yes

Yes

Residential wood use

Yes

Yes

Nonresidential electricity use

Yes

Yes

Nonresidential natural gas

Yes

Yes

Nonresidential propane use

Yes

Yes

Other nonresidential heating fuel use

Yes

Yes

Industrial process emissions

No

Yes

Refrigerants

No

No

On-road passenger vehicles

Yes

Yes

On-road freight vehicles

No

No

IE1

Transit, freight, or passenger rail

No

No

NO

Marine vessels or ferries

No

No

NO

Air travel by the community

No

No

NE

Recreational

No

Yes

Construction and mining

No

Yes

Industrial

No

Yes

Lawn and garden

No

Yes

Light commercial

No

Yes

Logging

No

Yes

Agriculture

No

Yes

Airport ground support

No

No

NO

Military tactical support

No

No

NO

Dredging

No

No

NO

Entertainment equipment

No

Yes

Oil drilling

No

Yes

Other portable equipment

No

No

Pleasure craft

No

Yes

Rail yard operations

No

No

Transport refrigeration units

No

Yes

Activity
Community inventory
Residential built environment

Nonresidential built environment

NE

Transportation

Off-road equipment

NO
NO
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Excluded* (IE,
NA, NO, or
NE)

Required by
Protocol

Included in
Inventory

Yes

Yes

Waste-in-place

No

Yes

Flared landfill gas

No

No

IE2

Water delivery infrastructure

No

No

IE3

Water-related energy use

Yes

Yes

Wastewater-related energy use

Yes

Yes

Process emissions from wastewater treatment

No

Yes

Septic tanks

No

Yes

Domesticated animal production

No

Yes

Crop fertilization

No

Yes

Agricultural burning

No

No

Stationary emergency diesel generators

Yes

Yes

Stationary diesel from asphalt production

No

Yes

Natural gas extraction

No

Yes

Facilities
Stationary heating fuels

Yes

Yes

Facility electricity use

Yes

Yes

Backup generators

Yes

No

NO

Combined heat and power facility purchases

Yes

No

NO

District cooling

Yes

No

NO

Fugitive emissions from refrigerants

Yes

No

NE

Public lighting
Streetlights

Yes

Yes

Traffic signals

Yes

Yes

Park and other outdoor lighting

Yes

Yes

Vehicle fleet
Vehicle fuel combustion

Yes

Yes

Non-highway vehicles

Yes

No

NE

Equipment

Yes

No

NE

Fugitive emissions from vehicle air conditioning

Yes

No

NE

Activity
Solid waste
Solid waste disposal
Landfill

Water and wastewater

Agriculture

IE4

Other

Government operations inventory
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Required by
Protocol

Included in
Inventory

Excluded* (IE,
NA, NO, or
NE)

Power generation facilities
Stationary combustion

No

No

NO

Transmission and distribution

No

No

NO

Solid waste
Landfill operations with LFG collection

Yes

Yes

Landfill operations without LFG collection

Yes

No

Waste collected at County facilities

Yes

Yes

Water and wastewater
Water treatment and distribution Infrastructure

No

No

NE

Wastewater treatment and collection infrastructure

No

No

NE

Direct wastewater treatment emissions

Yes

No

NO

Septic tanks

No

No

NO

Employee travel
Employee commute

Yes

Yes

Business-related travel

No

Yes

Activity

NO

1: Emissions from on-road freight vehicles are included in emissions for on-road passenger vehicles
2: Flared landfill gas is included in the government operations inventory
3: Emissions from water delivery infrastructure are included in emissions for water-related energy use
4: Agricultural burning is included as an informational item and is reported separately

*See notation definitions below.
Notation Key Definitions
IE = Included Elsewhere: Emissions for this activity are estimated and included in the inventory but not
presented separately as a category. The category where these emissions are included should be noted in
explanation.
NA = Not Applicable: The activity exists but relevant emissions are considered never to occur. Explanation
should be provided as to why the activity occurs, but emissions do not.
NO = Not Occurring: An activity or process does not exist within the community.
NE = Not Estimated: Emissions occur but have not been estimated or reported, often because reliable
sources of data do not exist.
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Appendix B: Community and Government Operations Inventory Activity Data
Sector
Subsector
Community inventory
Residential
electricity use
Residential
natural gas
Residential energy
Residential
propane use
Residential
wood use
Nonresidential
Commercial/industrial electricity use
energy
Nonresidential
natural gas
On-road
On-road
passenger
transportation
vehicles
Solid waste
Waste
disposal

Wastewater

2028 Activity

Units

250,655,860

298,616,390

kWh

1,131,310

1,642,240

1,956,470

Therms

3,604,780

5,232,800

6,234,040

Gallons

35,380

51,360

61,190

Tons of wood

89,568,140

100,789,610

110,913,820

kWh

4,891,690

5,504,540

6,057,470

Therms

632,423,130

657,092,988

706,565,040

VMT

28,690

36,800

43,380

Tons of Waste

Recreational

1,120

1,630

1,940

MTCO2e

Construction
and mining

4,150

14,000

12,910

MTCO2e

Industrial

2,510

2,820

3,110

MTCO2e

520

750

900

MTCO2e

630

710

780

MTCO2e

Logging

10,900

10,900

10,900

MTCO2e

Agriculture

44,510

44,510

44,510

MTCO2e

20

30

30

MTCO2e

Oil drilling

1,050

1,050

1,050

MTCO2e

Pleasure craft

1,620

2,350

2,800

MTCO2e

Transport
refrigeration
units

2,770

2,770

2,770

MTCO2e

103,667,980

132,957,430

156,765,910

electricity
(kWh)

Direct
emissions

10

10

20

MTCO2e

Indirect
electricity

180,510

231,510

272,970

electricity
(kWh)

2,640

3,390

3,990

MTCO2e

Entertainment
equipment

Water

2020 Activity

172,672,340

Lawn and
garden
Light
commercial
Off-road

2008 Activity

Indirect water
emissions

Septic tanks
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Sector

Subsector
Direct
fertilizer
emissions
Cattle

Agriculture

Crop Residue:
Grasses
Crop Residue:
Rice
Crop Residue:
Walnuts
Crop Residue:
Prunes
Crop Residue:
Prescribed
Burn
Crop Residue:
Almond
Crop Residue:
Brush
Crop Residue:
Corn
Crop Residue:
Olive
Crop Residue:
Other

Stationary sources
Government operations inventory
Building
electricity
(kWh)
Buildings
Building
natural gas
(therms)
Fleet

Gasoline
Diesel
Tons of waste
in place

Landfill

Lighting

2008 Activity

2020 Activity

2028 Activity

Units

8,130

9,400

9,820

MTCO2e

56,880

56,880

56,880

MTCO2e

350

350

350

MTCO2e

170

170

170

MTCO2e

2,680

2,680

2,680

MTCO2e

2,360

2,360

2,360

MTCO2e

1,500

1,500

1,500

MTCO2e

5,070

5,070

5,070

MTCO2e

310

310

310

MTCO2e

10

10

10

MTCO2e

1,440

1,440

1,440

MTCO2e

90

90

90

MTCO2e

3,900

3,900

3,900

3,900

4,959,010

5,239,040

5,239,040

kWh

154,600

163,330

163,330

Therms

180,150

178,250

178,250

Gallons

71,410

70,660

70,660

Gallons

1,260,990

1,835,630

2,254,380

Tons of waste
in place

7,780

8,720

9,380

Landfill
emissions
(MTCO2e)

Streetlights

35,060

34,690

34,690

kWh

Traffic lights

1,860

1,840

1,840

kWh

Other public
lighting

21,910

21,680

21,680

kWh

Flared
methane
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Sector
Employee commute &
travel
Governmentgenerated waste

Subsector
Employee
travel
Employee
commute
Tons disposed

2008 Activity

2020 Activity

2028 Activity

Units

1,971,150

1,950,320

1,950,320

Miles traveled

5,260,590

5,204,990

5,204,990

VMT

1,220

1,210

1,210

Tons of waste
disposed

2020 and 2028 activity data are presented for the BAU forecast.
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Appendix C: Community and Government Operations Inventory GHG Emissions
Sector
Community inventory

Residential energy

Commercial/industrial energy

On-road transportation
Waste

Off-road

Subsector
Residential
electricity use
Residential
natural gas
Residential
propane use
Residential wood
use
Nonresidential
electricity use
Nonresidential
natural gas
On-road
passenger
vehicles
Solid waste
disposal

Wastewater

Agriculture

2020 MTCO2e 2028 MTCO2e

50,500

73,310

87,330

6,020

8,740

10,410

21,650

31,430

37,440

54,940

79,750

95,020

26,190

29,470

32,430

26,020

29,280

32,220

457,260

503,720

552,730

7,260

9,310

10,980

Recreational

1,120

1,630

1,940

Construction and
mining

4,150

14,000

12,910

Industrial

2,510

2,820

3,110

Lawn and garden

520

750

900

Light commercial

630

710

780

Logging

10,900

10,900

10,900

Agriculture

44,510

44,510

44,510

20

30

30

Oil drilling

1,050

1,050

1,050

Pleasure craft

1,620

2,350

2,800

Transport
refrigeration
units
Indirect water
emissions

2,770

2,770

2,770

30,320

38,890

45,850

Direct emissions

10

10

20

Indirect
electricity

50

60

80

Septic tanks

2,640

3,390

3,990

Direct fertilizer
emissions

8,130

9,400

9,820

56,880

56,880

56,880

Entertainment
equipment

Water

2008 MTCO2e

Cattle
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Sector

Subsector
Crop residue:
grasses
Crop residue:
rice
Crop residue:
walnuts
Crop residue:
prunes
Crop residue:
prescribed burn
Crop residue:
almond
Crop residue:
brush
Crop residue:
corn
Crop residue:
olive
Crop residue:
other

2008 MTCO2e

2020 MTCO2e 2028 MTCO2e

650

650

650

580

580

580

2,750

2,750

2,750

3,460

3,460

3,460

0

0

0

7,440

7,440

7,440

0

0

0

50

50

50

2,110

2,110

2,110

130

130

130

3,900

3,900

3,900

1,450

1,530

1,530

820

870

870

1,630

1,610

1,610

730

720

720

7,780

8,720

9,380

Flared methane

20

20

20

Streetlights

10

10

10

Traffic lights

<10

<10

<10

Other public
lighting

10

10

10

790

780

780

2,100

2,080

2,080

260

260

260

Stationary sources
Government operations inventory
Buildings

Fleet

Landfill

Lighting

Building
electricity (kWh)
Building natural
gas (therms)
Gasoline
Diesel
Tons of waste in
place

Employee travel
Employee commute & travel
Government-generated waste

Employee
commute
Tons disposed

2020 and 2028 GHG emissions are presented for the BAU forecast.
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Appendix D: Community and Government Operations Inventory Emission Factors
Sector
Community inventory

Residential energy

Commercial/industrial energy

On-road transportation
Waste

Off-road

Water
Wastewater

Agriculture

Subsector
Residential
electricity use
Residential natural
gas
Residential
propane use
Residential wood
use
Nonresidential
electricity use
Nonresidential
natural gas
On-road
passenger vehicles
Solid waste
disposal
Recreational
Construction and
mining
Industrial
Lawn and garden
Light commercial
Logging
Agriculture
Entertainment
equipment
Oil drilling
Pleasure craft
Transport
refrigeration units
Indirect water
emissions
Direct emissions
Indirect electricity
Septic tanks
Direct fertilizer
emissions
Cattle
Crop residue:
grasses
Crop residue: rice
Crop residue:
walnuts

Emission Factor
0.000292
0.005321
0.006006
1.552855
0.000292
0.005319
0.000723
0.253050
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.000292
N/A
0.000277
N/A
N/A
N/A
1.857143
3.411765
1.026119
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Sector

Subsector
Crop residue:
prunes
Crop residue:
prescribed burn
Crop residue:
almond
Crop residue:
brush
Crop residue:
corn
Crop residue:
olive
Crop residue:
other

Emission Factor
1.466102
N/A
1.467456
N/A
5.000000
1.465278
1.444444

Stationary sources
Government operations inventory
Buildings

Building electricity
(kwh)
Building natural
gas (therms)
Gasoline

Fleet
Diesel

Landfill

Tons of waste in
place
Flared methane
Streetlights

Lighting

Traffic lights
Other public
lighting
Employee travel

Employee commute & travel

Government-generated waste

Employee
commute
Tons disposed

0.000292
0.005304
0.009048
0.010223
0.006170
0.002571
0.000285
0.000292
0.000456
0.000401
0.000399
0.213115

For subsectors with no emission factor or for those with multiple emission factors, no emission factor is presented.
The emission factors presented here are for the baseline year and BAU forecast.
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Appendix E: Community Inventory Forecast Indicators by Source and Activity
Sector

Activity Type

Applicable Indicator

Community inventory
Residential electricity use

Households

Residential natural gas

Households

Residential propane use

Households

Residential wood use

Households

Nonresidential electricity use

Jobs

Nonresidential natural gas

Jobs

On-road transportation

On-road passenger vehicles

VMT

Waste

Solid waste disposal

Service population

Recreational

Households

Construction and mining

New houses

Industrial

Jobs

Lawn and garden

Households

Light commercial

Jobs

Logging

Static

Agriculture

Static

Entertainment equipment

Households

Oil drilling

Static

Pleasure craft

Households

Transport refrigeration units

Static

Indirect water emissions

Service population

Direct emissions

Service population

Indirect electricity

Service population

Septic tanks

Service population

Direct fertilizer emissions

Orchard and field crop acres

Cattle

Static

Residential energy

Commercial/industrial energy

Off-road

Water
Wastewater

Agriculture
Stationary sources
Informational items

Static
Crop residue burning

Static

Landfill waste in place

Static

Government operations inventory
Buildings
Fleet
Landfill

Building electricity

Building area

Building natural gas (therms)

Building area

Gasoline

County employment

Diesel

County employment

Tons of waste in place

Forecast waste in place

Flared methane

Calculated landfill emissions
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Sector

Lighting

Employee commute & travel
Government-generated waste

Activity Type

Applicable Indicator

Streetlights

County employment

Traffic lights

County employment

Other public lighting

County employment

Employee travel

County employment

Employee commute

County employment

Tons disposed

County employment

