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GGRF Quantification Methodology for Agricultural Land Conservation Projects

Section A. Introduction

California Climate Investments is a statewide initiative that puts billions of
Cap-and-Trade dollars to work facilitating greenhouse gas (GHG) emission
reductions; strengthening the economy; improving public health and the
environment; and providing benefits to residents of disadvantaged communities,
low-income communities, and low-income households, collectively referred to as
“priority populations.” Where applicable and to the extent feasible, California Climate
Investments must maximize economic, environmental, and public health co-benefits to
the State.

The California Air Resources Board (CARB) is responsible for providing guidance on
estimating the GHG emission reductions and co-benefits from projects receiving
monies from the Greenhouse Gas Reduction Fund (GGRF). This guidance includes
quantification methodologies, co-benefit assessment methodologies, and benefits
calculator tools. CARB develops these methodologies and tools based on the project
components eligible for funding by each administering agency, as reflected in the
program expenditure records available at: www.arb.ca.gov/cci-expenditurerecords.

CARB staff developed this Quantification Methodology (QM) to estimate the avoided
GHG emissions and air pollutant emission co-benefits associated with agricultural
lands conservation easements. The QM includes equations to estimate benefits of
each proposed project component. This methodology uses calculations to estimate
avoided emissions from reduced vehicle miles traveled (VMT), reduced utility use, and
avoided loss of soil organic carbon. Programs this Quantification Methodology may be
used for include, but are not limited to:

e Sustainable Agricultural Lands Conservation Program (SALC), administered by
the Strategic Growth Council (SGC) and the Department of Conservation (DOC)

e Climate Adaptation Readiness Program (CARP), administered by the Wildlife
Conservation Board (WCB)

The Agricultural Lands Conservation Easement Benefits Calculator Tool (Tool)
automates methods described in this document and outlines documentation
requirements. Projects will report the total project GHG emission reductions and co-
benefits estimated using the Agricultural Lands Conservation Benefits Calculator Tool
as well as the total project GHG emission reductions per dollar of GGRF funds
requested. The Agricultural Lands Conservation Easement Benefits Calculator Tool is
available for download at: http://www.arb.ca.gov/cci-resources.

Using many of the same inputs required to estimate GHG emission reductions, the
Agricultural Lands Conservation Easement Benefits Calculator Tool estimates the
following co-benefits and key variables from projects: PM,s Reduction (in pounds),
Diesel PM Reductions (in pounds), NO, Reductions (in pounds), ROG Reductions (in
pounds), Passenger VMT Reductions (in miles), Fossil Fuel Based Transportation Fuel
Use Reductions (gallons), Land Conserved (in acres), Soil Benefit (in acres) and Travel
Cost Savings (in dollars). Key variables are project characteristics that contribute to a
project’'s GHG emission reductions and signal an additional benefit. Additional
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co-benefits for which CARB assessment methodologies were not incorporated into the
Agricultural Lands Conservation Benefits Calculator Tool may also be applicable to the
project. Applicants should consult agency guidelines, solicitation materials, and
agreements to ensure they are meeting agency requirements. All CARB co-benefit
assessment methodologies are available at: www.arb.ca.gov/cci-cobenefits.

This methodology uses calculations to estimate avoided GHG emissions and co-
benefits associated with the implementation of a project due to:

e reductions in future vehicle miles traveled (VMT);
e changes in future electrical and heating use; and
e avoidance of agricultural soil carbon loss.

Projects will report the total project GHG benefit estimated using this methodology as
well as the total project GHG benefit per dollar of GGRF funds requested.

Methodology Development

CARB developed this Quantification Methodology consistent with the guiding
principles of California Climate Investments, including ensuring transparency and
accountability.” CARB developed this Quantification Methodology to be used to
estimate the outcomes of proposed projects, inform project selection, and track
results of funded projects. The implementing principles ensure that the methodology
would:

e Apply at the project-level;

e Provide uniform methods to be applied statewide, and be accessible by all
applicants;

e Use existing and proven tools and methods;

e Use project-level data, where available and appropriate; and

e Result in GHG emission reduction estimates that are conservative and
supported by empirical literature.

CARB reviewed peer-reviewed literature and tools and consulted with experts, as
needed, to determine methods appropriate for the project activities. CARB also
consulted with agencies responsible for agricultural lands conservation program
implementation to determine project-level inputs available. The methods were
developed to provide estimates that are as accurate as possible with data readily
available at the project level.

CARB released the Draft Agricultural Lands Conservation Easement Quantification
Methodology and Draft Agricultural Lands Conservation Easement Benefits Calculator
Tool for public comment in August 2020. This Final Agricultural Lands Conservation
Easement Quantification Methodology and accompanying Agricultural Lands
Conservation Easement Benefits Calculator Tool have been updated to address public
comments, where appropriate, and for consistency with updates to programs
guidelines.

! California Air Resources Board. www.arb.ca.gov/cci-fundingguidelines
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In addition, the University of California, Berkeley, in collaboration with CARB,
developed assessment methodologies for a variety of co-benefits such as providing
cost savings, lessening the impacts and effects of climate change, and strengthening
community engagement. Co-benefit assessment methodologies are posted at:
www.arb.ca.gov/cci-cobenefits.

Tools

This Quantification Methodology relies on project-specific outputs from the following
tools:

The Topologically Integrated Geographic Encoding and Referencing database
(TIGERweb) is used to determine if the agricultural lands conserved are in rural or
urban-designated areas. This tool provides a platform to access various data
maintained by the Census Bureau, and is referenced in this Quantification
Methodology to assist in determining the land use setting for a project. TIGERweb is
available at: https://tigerweb.geo.census.gov/.

SoilWeb is used to determine the dominant soil order at the project site. SoilWeb was
developed by the California Soil Resource Lab at University of California, Davis (UCD)
and University of California Agriculture and Natural Resources (UCANR) in
collaboration with the US Department of Agriculture Natural Resources Conservation
Service (NRCS). SoilWeb explores soil survey areas using an interactive Google map
and view detailed information about soils on the project site. SoilWeb runs in any web
browser and is compatible with desktop computers, tablets, and smartphones.
SoilWeb is available at: https://casoilresource.lawr.ucdavis.edu/gmap/.

In addition to the tools above, this Quantification Methodology relies on
CARB-developed emission factors. CARB has established a single repository for
emission factors used in CARB benefits calculator tools, referred to as the California
Climate Investments Quantification Methodology Emission Factor Database
(Database), available at: http://www.arb.ca.gov/cci-resources. The Database
Documentation explains how emission factors used in CARB benefits calculator tools
are developed and updated.

Agency staff will apply this Quantification Methodology and use the Agricultural Lands
Conservation Benefits Calculator Tool to estimate the net GHG benefit and co-
benefits of proposed projects.
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Updates

CARB staff periodically review each quantification methodology to evaluate its
effectiveness and update methodologies to make them more robust, user-friendly,
and appropriate to the projects being quantified. CARB revised the Revised
Quantification Methodology for Agricultural Lands Conservation to this Agricultural
Lands Conservation Easement Quantification Methodology? to enhance the
methodology for calculating extinguished development rights. The changes include:

e Revision of method to determine the number of residential risk development
rights extinguished by an agricultural lands conservation easement section
subject to risk of conversion to residential zoning, limited to the larger of:

o The number of existing dwelling units (DU) in communities within two (2)
miles of the easement; and

o A density of 0.5 DU/acre applied to the easement.

e Revision of method to determine the rural residential zoning density to be
applied to project sites, based on the size of nearby developments.

e Removal of quantification of project sites with risk of subdivision to current
zoning minimums, in alignment with the updated Sustainable Agricultural Lands
Conservation Program Grant Guidelines?.

e Removal of American Fact Finder, a Census web-based application, used to
determine if a project area is assigned an urban or rural designation by the US
Census Bureau. American Fact Finder is no longer supported by the US Census
Bureau.

e Update of the Auto Vehicle Emission Factors from the 2014 Emission Factor
(EMFAC) Web Database to the 2017 EMFAC Web Database.

2 Revised Quantification Methodology Agricultural Lands Conservation. California Air Resources Board,
September 6, 2019.

https://ww3.arb.ca.gov/cc/capandtrade/auctionproceeds/alc gm revised final 2019.pdf.

3 California Sustainable Agricultural Lands Conservation Program Grant Guidelines & Applications.
Strategic Growth Council, February 2020. https://www.conservation.ca.gov/dIrp/grant-
programs/SALCP/Documents/California%20Sustainable%20Agricultural%20Lands%20Conservation%20
Program-%20Grant%20Guidelines%20%26%20Applications.pdf.
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Section B. Methods

The following section provides details on the methods supporting emission reductions
in the Agricultural Lands Conservation Easement Quantification Methodology and
Benefits Calculator Tool.

Agricultural Lands Conservation Easement Project Types

Agricultural Lands Conservation Easement projects protect critical agricultural lands at
risk of conversion to residential and rural residential development, avoid GHG
emissions from more GHG-intensive land uses, and provide additional co-benefits.
There are two Agricultural Lands Conservation Project Types evaluated using this
Quantification Methodology:

e Agricultural Conservation Easement at Risk of Conversion to Residential Areas
e Agricultural Conservation Easement at Risk of Conversion to Rural Residential
Areas

Easement-type projects directly result in the extinguishment of development rights,
thereby avoiding increases in GHG emissions by limiting opportunities for expansive,
vehicle-dependent and GHG-intensive forms of development. An easement project'’s
area may be divided into several smaller sections if different project types are
applicable to different sections. Planning projects that enable future implementation
of easement-type projects, which can create benefits, do not have an associated
quantification methodology.

General Approach

This section describes the methodology used to estimate net GHG benefits and
created co-benefits by protecting agricultural lands at risk of conversion. In general,
benefits are estimated as the difference between the baseline scenario (conversion of
agricultural lands to households) and the project scenario (development of urban lands
to the same number of households).

These methods account for reduced future VMT, reduced future electricity and
heating demand, and avoided loss of agricultural soil carbon. The net GHG benefit is
estimated using the approaches in Table 1.
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Table 1. General Approach to GHG Quantification by Project Component

GHG emissions avoided from reduced future Vehicle Miles Traveled (VMT)

Net GHG Benefit = (GHG emissions associated with VMT) x (estimated VMT
avoided from extinguishment of future housing developments at agricultural
project site — estimated VMT created from future housing developments at urban
sites)

GHG emissions avoided from reduced future electricity and heating demand

Net GHG Benefit = (GHG emissions associated with electricity use) x (estimated
rural household electrical use — estimated urban household electrical use) +
(propane heating (rural use) GHG emission factor - natural gas heating (urban use)
GHG emission factor) x (estimated urban natural gas use)

GHG emissions avoided from avoided agricultural soil carbon loss

Net GHG Benefit = Soil Carbon Loss Rate due to Land Use Conversion x Soil
Carbon Stock of graded areas of project site

Table 2 identifies the required data inputs needed to estimate the net GHG benefit
and selected co-benefits for the proposed project.

Table 2. Required Agricultural Lands Conservation Easement Inputs

ALL PROJECTS

General Information

1. Project Name

2. Contact Name, Phone Number and Email

3. Project site location

4. Project site area

5. Characteristics of project site and five miles around project site, including

o Geography

o Water bodies and Floodways

o Current Zoning Designations within 5 miles of the project site
o Current Existing Parcels

o USGS 10-meter Digital Elevation Model (DEM) layer.*

6. Total amount of GGRF funds requested from relevant GGRF programs to
implement the project, including GGRF funds previously awarded to the project
and GGRF funds the project plans to request in the future; and

7. Identify California Climate Investments program(s) from which the project has
been awarded GGRF funds (include award date), is currently requesting GGRF
funds, or plans to request GGRF funds. For a list of GGRF funded programs, go
to: ww2.arb.ca.gov/cci-funded-programs.

# USGS EarthExplorer. https://earthexplorer.usgs.gov/
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Number of Development Rights Affected by Easement

To quantify the avoided GHG emissions, determine the number of development rights
to be extinguished. This is done by establishing the appropriate project geographic
boundary, determining the appropriate zoning density, and then calculating the
number of development rights to be extinguished. For this methodology, density is
calculated as the ratio of the gross area, including streets, parks, greenbelts, detention
basins, fire road access, and non-residential parcels, to the total number of dwelling
units in that area.

Agencies will use the maps provided by applicants, in conjunction with any other
relevant maps or resources available to agency staff, and Table 2 to establish project
geographic boundaries for assessing agricultural lands

Current zoning may not accurately reflect the density level of development projects
that could be expected for a given property, particularly if in close proximity to
existing urban centers. The SGC/DOC SALC Guidelines defines the appropriate
zoning for quantification purposes.®

Different sections of the project area may be determined to be at risk under different
risk criteria. If different sections of the project area are at risk of conversion to
different zoning types, then the number of development rights to be extinguished
must be separately determined for each section with a different zoning density. If a
portion of the project area is not determined to be at risk of conversion under any of
the risk criteria, then no development rights are considered extinguished for these
acres, and they are excluded from the GHG reduction calculations.

Areas within the project geographic boundary that contain features that present
significant barriers to residential or rural residential development are not considered
to be at-risk for the purposes of GHG quantification. Examples of such features
include:

e FEMA floodways, rivers, and other waterbodies
e Land already protected for conservation

Acreages within these identified areas are not included in the total acres at risk, unless
a land use plan or zoning code specifically states the land is considered developable.

Dwelling Unit Calculation for Risk of Conversion to Residential Areas

For the sections of the developable land within the project geographic boundary
determined to be at risk of conversion to residential zoning, calculate the number of
residential dwelling units that could be built on the project site. The project site may
be divided into sections and the number of dwelling units for each section may be

> Agricultural lands determined to be at risk of conversion to residential or rural-residential development
using these risk criteria options will calculate the number of development rights extinguished according
to the land-use density associated with the demonstrated risk, even if this differs from current zoning.
When the risk-based density is higher than the current zoning density, it is referred to as “upzoning.”
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calculated separately. The number of residential dwelling units will be calculated in
this order:

1. If any project section has a zoning proposal or land use plan with the number of
dwelling units (DU) stated in the proposal or plan, the stated dwelling units shall be
used as the number of residential dwelling units for that section.

2. If any project section has a zoning proposal or land use plan with a housing density
range stated in the proposal or plan, the lowest density (DU/acre) in that range
shall be multiplied by the developable project section area (acres) to calculate the
number of residential dwelling units.

3. If there is no number of dwelling units or housing density stated in a zoning
proposal or land use plan, and the total project area at risk of residential
conversion is smaller than any community within two miles of the project site, the
housing density of a project section will be set to the average housing density of
the newest residential zone within two miles of the project section. If the project
section has grades exceeding 15%, the housing density for those areas will be the
average housing density of the newest residential zone within two miles of the
project site, reduced:

e by 10 percent for areas with grades between 15% and 20%,;

e by 20 percent for areas with grades between 20% and 25%;

e by 30 percent for areas with grades between 25% and 30%; and
e to 0.5 DU per acre for areas with grades greater than 30%.

The applicable housing density (DU/acre) of the project section shall be
multiplied by the developable project section area (acres) to calculate the
number of residential dwelling units.

4. If there is no number of dwelling units or housing density stated in a zoning
proposal or land use plan, and the total area of the project site is larger than any
community within two miles of the project site, the number of residential dwelling
units for a project section shall be set to the lesser of:

e the number of residential dwelling units as calculated in (3); or
e the greater of:

o the number of existing dwelling units in communities within two
miles of the project site; or

o a housing density of 0.5 DU/acre multiplied by developable
project section area (acres).

5. In all other cases, a housing density of 0.5 DU/acre shall be multiplied by the
developable project section area (acres) to calculate the number of residential
dwelling units.

A flowchart describing the calculation order is shown in Figure 1.
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Figure 1. Dwelling Unit Calculation Determination for Project Section area

Project section has a
zoning proposal or land
use plan with the number
of dwelling units (DU)
stated in the proposal or
[JETy

Project section has a
zoning proposal or land
use plan with a housing
density range stated in

the proposal or plan

ELSE IF

Total project area at risk

of residential conversion is THEN

smaller than any
community within two
miles of the project site

ELSE IF

Total project area at risk
of residential conversion is

larger than any
community within two
miles of the project site

at Risk of Residential Conversion.

(1) The plan’s stated DUs shall be used as the
number of residential DUs for that section.

(2) The lowest density (DU/acre) in that range shall
be multiplied by the developable project section
area (acres) to calculate the number of residential
DUs.

(3) The housing density of a project section will be
set to the average housing density of the newest
residential zone within two miles of the project
section. If the project section has grades
exceeding 15%, the housing density for those
areas will be the average housing density of the
newest residential zone within two miles of the
project site, reduced:

e by 0.1 for areas with grades >15% and <20%
e by 0.2 for areas with grades >20% and <25%

e by 0.3 for areas with grades >25% and <30%

e to 0.5 DU/acre for areas with grades >30%.
The housing density of the project section shall be
multiplied by the developable project section area
(acres) to calculate the number of residential DUs.

(4) The number of residential DUs for a project
section shall be set to the lesser of:
the calculated DUs in (3); or
the greater of:
the number of existing DUs in communities
within two miles of the project site; or
a housing density of 0.5 DU/acre multiplied by
developable project section area.
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Density Calculation for Risk of Conversion to Rural Residential Areas

For the sections of the agricultural land within the project geographic boundary
determined to be at risk of conversion to rural residential zoning, determine the
number of rural residential zoning dwelling units. The project site may be divided into
sections and the number of development rights for each section may be calculated
separately. The number of rural residential zoning dwelling units will be calculated in
this order:

1. If any project section has a zoning proposal or land use plan with the number of
dwelling units (DU) stated in the proposal or plan, the stated dwelling units shall
be used as the number of rural residential zoning dwelling units for that section.

2. If any project section has a zoning proposal or land use plan with a zoning
density range stated in the proposal or plan, the smallest density (DU/acre) in
that range shall be multiplied by the developable project section area (acres) to
calculate the number of rural residential zoning dwelling units.

3. If there is no number of dwelling units or density stated in a zoning proposal or
land use plan, but the project site has grades less than or equal to 30%, and
there are at least forty (40) continuous acres of existing dwelling units with an
average parcel area less than or equal to 10 acres within five (5) miles of the
project area, the housing density of the section of the project under risk of
conversion to rural residential areas will be set to the larger of:

e the average housing density of the newest rural residential community
within five miles of the project site.

o if there is a residential zoned community within five miles, a housing
density of 1 DU per 3 acres.

The applicable housing density (DU/acre) of the project section shall be
multiplied by the developable project section area (acres) to calculate the
number of rural residential zoning dwelling units.

4. In all other cases, a housing density of 0.1 DU/acre shall be multiplied by the
developable project section area (acres) to calculate the number of rural
residential zoning dwelling units.

A flowchart describing the calculation order is shown in Figure 2.
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Figure 2. Dwelling Unit Calculation Determination for Project Section area
at Risk of Rural Residential Conversion.

IF...

Project section has a

zoning proposal or land
use plan with the number AN (1) The plan’s stated DUs shall be used as the
of dwelling units (DU) number of residential DUs for that section.

stated in the proposal or
plan

Project section has a
zoning proposal or land  EHFN
use plan with a housing
density range stated in

the proposal or plan

(2) The lowest density (DU/acre) in that range shall
be multiplied by the developable project section
area (acres) to calculate the number of residential
DUs.

(3) The housing density of the section of the
project under risk of conversion to rural residential
The project site has areas will be set to the larger of:

grades < 30%, and there e the average housing density of the newest
are at least 40 continuous rural residential community within five miles of
acres of existing dwelling Ef¥aN the project site.

units with an average o if there is a residential zoned community within
parcel area less than or five miles, a housing density of 1 DU per 3

equal to 10 acres within acres.
five (5) miles of the The housing density (DU/acre) of the project

section shall be multiplied by the developable
project section area (acres) to calculate the
number of rural residential zoning dwelling units.

project area

ELSE (4) A housing density of 0.1 DU/acre shall be
multiplied by the developable project section area
to calculate the number of rural residential DUs.

Calculation for Number of Development Rights

The number of development rights to be extinguished is equal to the sum of
calculated dwelling units for all the sections of the project site, less any current or
reserved houses pre-existing on the project site. Fractions of dwelling units will be
rounded down for each calculation.

While some agricultural lands may be at risk of conversion to commercial, industrial, or
recreational development, all projects will assume that one development right is
equivalent to a single family dwelling unit when using this QM to estimate the avoided
VMT and resulting avoided GHG emissions from a proposed project.
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Agencies will provide a map identifying at-risk agricultural lands within the project
geographic boundaries and the associated number of development rights to be
extinguished by the project.

An example estimation of the number of development rights affected by an easement
is in Appendix A, “Example Development Rights Calculation.”

Urban or Rural Designation for the Project Site

This QM requires a determination of the land use setting, “Urban” or “Rural.”
The urban-rural designation code is contained at the block level in Census data.
The Census Bureau identifies two types of ‘Urban” areas:

e Urbanized Areas (UAs) of 50,000 or more people;
e Urban Clusters (UCs) of at least 2,500 and less than 50,000 people.

‘Rural” areas encompass all population, housing, and territory not included within an
urban area.

Spatial layers in census web-based applications can be reviewed visually and
compared to a proposed project location using web-based tools maintained by the US
Census Bureau to assist in this determination. Proposed projects may be entirely
urban, entirely rural or a combination of both, which can be inferred visually at the
block level. If a project spans more than one census block with differing urban-rural
designations, applicants should split the project area into rural and urban components
for the purposes of calculating avoided VMT.

Census Tool

TIGERweb, a Census web-based application, may be used in conjunction with this QM
to determine if a project area is assigned an urban or rural designation by the US
Census Bureau.

TIGERweb is a web-based mapping tool that allows users to visualize TIGER Census
data. The application allows feature search by name, query by location, and
geographic boundary display.

Census Urban Areas Definitions

The Census urban areas are composed of urbanized areas and urban clusters. The
designation of the urban area boundaries are reviewed and updated every 10 years
following the census. The most recent Census data contains the urban-rural
designation at the block level, the smallest unit of area in the census. The Census
blocks are grouped into block groups, which in turn make up the Census tracts. It is
important to note that the urban/rural designation within the data attributes is
available only at the block level. As a result, portions of a tract in a rural area may
have different designations at the block level.
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Census User Guide

The TIGERweb User Guide is available on the Census website,
https://tigerweb.geo.census.gov/tigerwebmain/TIGERweb User Guide.pdf. The guide
provides an overview of the step by step procedure for using TIGERweb to view
census tract boundaries or obtain the census tract number. Census representatives
recommend using Internet Explorer or Firefox, as functionality may not be available in
other browsers unless popups from the U.S. Census website are allowed.

Digital GIS Data files Available from the Census

Census data are available as GIS shapefiles by state or through the web data services
for GIS software users. The census layer featuring the urban areas displays the spatial
extent of the urban-rural designation. See the guide to TIGER shapefiles at:

http://www2.census.gov/geo/pdfs/education/tiger/Downloading TIGERLine Shp.pdf.

ArcGIS users may access the TIGERweb data layers using census data or through
ArcGIS REST Services. This is a simple way to access the most current data without
storing and managing data locally. Census TIGERweb services are available at
https://tigerweb.geo.census.gov.

See TIGERweb links for Urban or Tracts_Blocks at
https://tigerweb.geo.census.gov/tigerwebmain/TIGERweb restmapservice.html or the
Census2010 map server link Urban or Tracts_Blocks at
https://tigerweb.geo.census.gov/arcgis/rest/services/Census2010.

The Census FAQs document on urban and rural definitions, the Urban-Rural
Classification Program, and urban-rural delineation results are a useful reference.
Relationship files are available to search for places, counties, and urban areas. The
tables can be searched to determine if a particular area of interest is within an urban
area. Reference maps of each urban area are also available to help understand the
spatial data.

Project Site Soil Type

SoilWeb is used to determine the USDA soil order of the project site. This QM uses
the Intergovernmental Panel on Climate Change (IPCC) Soil Classification to
determine the carbon reference stock in the project site. Table 3 shows which USDA
soil orders belong to each IPCC soil type.

FINAL August 28, 2020 Page 13


https://tigerweb.geo.census.gov/tigerwebmain/TIGERweb_User_Guide.pdf
http://www2.census.gov/geo/pdfs/education/tiger/Downloading_TIGERLine_Shp.pdf
https://tigerweb.geo.census.gov/
https://tigerweb.geo.census.gov/tigerwebmain/TIGERweb_restmapservice.html
https://tigerweb.geo.census.gov/arcgis/rest/services/Census2010

GGRF Quantification Methodology for Agricultural Land Conservation Projects

Table 3. USDA Soil Orders in each IPCC Soil Type

IPCC Soil Types USDA Soil Orders
Organic Soils Histosols
: Soils with greater than 70% sand
Sandy Soils and less than 8% clay
Volcanic Soils Andisols
Spodic Soils Spodosols

Low Activity Clay Soils Entisols, Gelisols, Oxisols, Utisols

Alfisols, Aridisols, Inceptisols,

High Activity Clay Soils Mollisols, Vertisols

After navigating to the web-based tool, SoilWeb,¢ select “OK" to begin using
SoilWeb. Select “Menu” from top right corner of the screen, then select “Zoom to
Location.” Enter the project site location either as an address or as a
latitude/longitude.

¢ University of California, Davis, California Soil Resource Lab. SoilWeb.
https://casoilresource.lawr.ucdavis.edu/gmap/
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Figure 3. Finding Project Site Location on SoilWeb

SoilWeb

Zoom To Location

i_l;lse My Current Location - ([ avout s

Settings when finding my current location:
Desired accuracy: 100 m E|
Maximum wait: 10 sec |-|

| Automatically display soil data after my location
is determined

-OR -

Enter a location:;

Locations may be entered as:

Complete address

City, state

Zip code

Landmark (Example: Mt. Diablo, CA)

-OR -

Latitude: 37.595
Longitude: -121.186
Enter a |atitude/longitude: emove location marker

37.595, -121.186 | Go |

Enter latitude and longitude in decimal degrees,
separated by a comma. Use positive values for
degrees North and East, and negative values for
degrees South and West.

After visually confirming that the map now includes the project site, note that the map
is divided by many yellow lines into map units. Each map unit bounded by the yellow
lines has a defined soil composition. Select one of the larger map units in the project
site. A new box will appear in the upper right side of the screen with composition and
data for that map unit.

The “Map Unit Composition” section shows the different soil series identified in the
selected map unit. The soil series with the largest component is in blue and
underlined. Click on this soil series. (If the soil series is not blue and underlined, or if a
water body or rock formation is the largest composition, click on adjacent map units
within the project site until a blue and underlined soil series is available.)
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Figure 4. SoilWeb Map Unit Composition

Veritas sandy loam, 0 to 2 percent slopes, rarely
flooded (200)

A Map Unit Composition

Geo maeRtion: stream terraces / Foolslope
alluvial fans / Footsiope

4% - Xerofluvents
Geomorphic Position: lake plains
Horizon data n/a

3% - Columbia
Geomorphic Position: flood plains

Horizon data n/a | View Similar Data

3% - Dello
Geomorphic Position: flood plains
Horizon data n/a | View Similar Daia

3% - Dospalos
Geomorphic Position: flood plains
Horizon data n/a

2% - Merritt
Geomorphic Position: flood plains
Horizon data n/a | View Similar Data
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A new box shows characteristics for that soil series. Under the “Soil Taxonomy”
section, note the soil order. This soil order will be input into the Agricultural Lands
Conservation Benefit Calculator Tool.

Figure 5. Soil Order Input for Benefit Calculator Tool

SoilWeb
Veritas
Soil Data Explorer | Series Extent Explorer | Description
¥ Soil Profiles

A Soil Taxonomy

Ord e
.

Suborder: Xerolis Mag of Suborders
Greatgroup: Haploxerolls
Subgroup: Typic Haploxerolls

Family: Coarse-loamy, mixed, superactive, thermic Tvpic
Hapioxerolls

Soil Series: Veritas

¥ Land Classification

¥ Hydraulic and Erosion Ratings
¥ Forest Productivity

¥ Soil Suitability Ratings

 J

Details
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Project Net GHG Benefit and Selected Co-Benefits

Agency staff will use the Agricultural Lands Benefits Conservation Easement Calculator
Tool to complete this step. The Tool can be downloaded from: www.arb.ca.gov/cci-
resources.

Each tab in the Tool is identified by a name and cells in the tab are coded by colors:
e Green fields indicate direct user input is required for benefit calculation.

e Blue fields are informational and user input is not required for benefit
calculation.

e Grey fields indicate output or calculation fields that are automatically populated
based on user entries and the calculation methods.

e Yellow fields offer helpful hints or important tips to the user.

. fields are not applicable and no user input is necessary.

Users should begin in the Tool with the Read Me tab, which contains general
information about the Tool.

The Project Info tab in the Tool provides information about how to complete the tool.
The Inputs tab in the Tool is where all project characteristics are entered.
The Summary tab in the Tool displays the estimates for:

e Total Agricultural Lands Conservation GHG benefit (MTCO.e);’
e Total GHG benefit (MTCO.e);

e Total GHG benefit per total Agricultural Lands Conservation GGRF funds
(MTCO.e/$); and

e Total GHG benefit per total funds (MTCO.e/$).
e ROG Emission Reduced (lbs)

e NO, Emission Reduced (lbs)

e PMo,s Emission Reduced (lbs)

e Diesel PM Emission Reduced (lbs)

e Lands Conserved (acres)

e Soil Benefit (acres)

e Passenger VMT Reductions (miles)

e Travel Cost Savings (dollars)

e Transportation Fossil Fuel Use Reduction (gallons)

"This is the portion of GHG benefit attributable to funding from the Program; GHG emission reductions
are prorated according to the level of program funding contributed from each California Climate
Investments program funded with GGRF, as applicable. The results in the Co-benefits Summary tab are
prorated using the same approach, as applicable.
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A. Emission Reductions from Agricultural Lands Easement

Equation 1 estimates the GHG benefit (GHGeswr) from a proposed agricultural land
easement. Equation 1 relies on four other equations:

e Equation 2 estimates the GHG benefit (GHGwwr) from reduced future VMT by
urban households compared to rural households.

e Equation 5 estimates the GHG benefit (GHGe.ec) from reduced future electricity
use by urban households compared to rural households.

e Equation 6 estimates the GHG benefit (GHGne) from natural gas use by urban
households compared to propane use by rural households.

e Equation 7 estimates the GHG benefit (GHGsoc) from reduced future Vehicle
Miles Traveled by urban households compared to rural households.

Equation 1: Total GHG Benefit from Agricultural Land Easement
GHGgsyr = GHGyyr + GHGEppe + GHGyg + GHGsoc

Where, Units
GHGggyr

GHG benefit from proposed agricultural land easement MT CO,e

_ GHG benefit from reduced future VMT by urban households
GHGyyr - compared to rural households MT CO,e

_ GHG benefit from reduced future electricity use by urban
GHGrrpc - households compared to rural households MT CO,e

CHG _ GHG benefit from use of natural gas by urban households MT €O
NG - compared to use of propane by rural households 2€

_ GHG benefit from avoided loss of soil organic carbon due to land
GHGsoc - use change from farmland to settlements MT CO,e
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B. Emission Reductions from VMT Reduction

Equation 2 estimates the GHG benefit (GHGwmr) from the reduction in future VMT by
shifting housing development from the easement site to urban locations in the region.
The VMT that would have occurred at the easement site, calculated in Equation 3, is
dependent on whether the easement site has a rural or urban designation, as
determined in Step 3. The VMT that will occur instead at urban locations in the
region, calculated in Equation 4, has the same dependence. A description of VMT
calculations for rural and urban regions is in Appendix A.

Equation 2: GHG Benefit from VMT Reduction due to Agricultural Lands
Easement

Imp+30

GHGyyr = 1072 X Z AVEFy, county X (VMTg, — VMTpg)
Imp=¥r

Units

Where,
GHGypyr _ GHG benefit from reduced future VMT by urban households MT GO,
compared to rural households

. . MT
107° = Conversion from grams to metric tons —
g

Imp = Year in which in the project is implemented Year
¥r = Year of emissions evaluation Year
30 = Project Life of an agricultural lands easement Years
AVEF. Auto Vehicle Emission Factor by year and by county; see Database. g CO,e
Yr.County (For Years greater than 2050, AVEFy, county = AVEF2050,county) mile

VMT, _ Estimated baseline future household VMT avoided at easement site miles
Bl (see Equation 3) year
VMT, _ Estimated project future household VMT created away from miles
PR easement site in a regional urban location (see Equation 4) year
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Equation 3: Baseline VMT for Development on Agricultural Land

VMTgyrar * HH, for Rural Sites

VMTg = .
BL T \VMTy,pan X HH, for Urban Sites
Where, Linits
VMT _ Estimated baseline future annual VMT created at easement site if miles
L developed into housing yr
VMT, _ Estimated average rural household annual VMT for the project site] miles
Rurel region (see Appendix A) DU - yr
VMT _ Estimated average urban household annual VMT for the project miles
Urban - site’s region (see Appendix A) DU —yr

HH _ Mumber of household dwelling unit development rights extinguished DU
at project site by the easement, as calculated in Step 3.

Equation 4: Project VMT due to Agricultural Land Easement

VMTy,pan % HH, for Rural Sites
HH
Apg 240 HH
VMTyppan X | 1= MIN| 03,007 x 22— | | xHH,  for — > 2.46
VMTPR — Urban 2.46 Apg
HH
VMTy,pan X HH for — < 2.46
Apg
Units
Estimated project future annual household VMT created by new il
. " . . miles
VMTpp = housing development away from easement site in a regional urban
location yr
VMT _ Estimated average urban VMT for the project site region (see miles
Urban - Appendix A) DU — yr
0.3 = Maximum urban VMT reduction (LUT-1) unitless
0.07 = Elasticity of urban VMT with respect to density unitless

_ Number of household dwelling unit development rights extinguished
HH = - . : DU
at project site by the easement, as calculated in Step 3.

App = Area of project site evaluated for housing development acres
. DU

2.46 = State average urban household density —
acre
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C. Emission Reductions from Electricity Reduction

Equation 5 estimates the GHG benefit (GHGeec) from the reduction in future

electricity use by households located in urban regions instead of at the easement site.
A description of urban and rural electrical use is in Appendix B.

Equation 5: GHG Benefit from Reduced Future Electrical Use
GHGgyge = EFgpge X (ELECg, — ELECpg) X HH X 30
Where, Units
GHG benefit from reduced future electricity use by urban
GHGzizc households compared to rural househaolds MT COgze
EF, Emission Factor for California Electrical Use MT CO.e
ELEC (see Quantification Emission Factor Database) MWh
Predicted Baseline Annual Household Electrical Use, equal to:
» Annual new single family household rural electrical
ELEC consumption for rural sites MWh
gL « Annual new single family household urban electrical DU —yr
consumption for urban sites
(See Appendix B)
Predicted project annual househeld electrical use, equal to the MWh
ELECg; annual new single family household urban electrical consumption _—
(See Appendix B) DU —yr
Hi Mumber of household dwelling unit development rights extinguished DU
at project site by the easement, as calculated in Step 3
30 Project life of an agricultural lands easement Years
FINAL August 28, 2020 Page 22



GGRF Quantification Methodology for Agricultural Land Conservation Projects

D. Emission Reductions from Natural Gas Use

Equation 6 estimates the GHG benefit (GHGng) from the use of natural gas instead of
propane by households located in urban regions instead of at the easement site. A
description of urban natural gas use and rural propane use is in Appendix B.

Equation 6: GHG Benefit from Natural Gas Use

GHGye = (EFgy — EFpg) X NGyppan X HH % 30

—
=
=-
15}

Where,
_ GHG benefit from use of natural gas by urban households
GHGyg - compared to use of propane by rural households MT COgze

Emission factor for the baseline scenario, equal to:

EF _ » Propane emission factor for rural sites MT CO.e
Al » Matural gas emission factor for urban sites therm
(see Quantification Emission Factor Database)
EF _ Emission factor for the project scenario, egual to the natural gas MT CO,e
e emission factor (see Quantification Emission Factor Database) therm
_ : . . therm
NGirban = Predicted annual new single family urban household natural gas use DU —yr

HH _ Mumber of household dwelling unit development rights extinguished DU
- at project site by the easement, as calculated in Step 3

20 = Project life of an agricultural lands easement Years
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E. Avoided Soil Organic Carbon Emissions

Equation 7 estimates the GHG benefit (GHGsoc) from the avoided oxidation of sail
organic carbon on mineral soils caused by land use change from farmland to housing.
The easement keeps the soil organic carbon in situ. Soil organic carbon is lost from
drained organic soils whether as farmland or as settlements. Housing developed in
existing urban areas occurs on land that has already been converted; the soil organic
carbon has already been lost.

Equation 7: Avoided Carbon Loss of Farmland due to Conversion to Housing
44 App
GHGgoc = 30% X CSpep X — + 2.47105 X MIN (3—) X HH
12 HH
Where, Units
_ GHG benefit from avoided loss of soil organic carbon due to land
GHGsoc - use change from farmland to settlements MT COze
_ Land use factor to represent the loss of soil carbon with conversion .
309% = unitless
to settlements
Reference carbon stock for project site IPCC soil type:
s Sandy (16)
s Wetland (48)
CSrer = * Volcanic (124) MTC
+  Spodic (86) Hectare
« High Activity Clay Soil (37)
* Low Activity Clay Soil (25)
44 MT CO
— = Molecular weight ratio of carbon dioxide to carbon kit
12 MT C
Al
2.47105 = Conversion from hectares to acre cres
Hectare
. . ) Acres
3 = Maximum number of acres per dwelling disturbed by development DU
Apg = Area of project site evaluated for housing development acres
_ Number of household dwelling unit development rights extinguished
HH = ; . . DU
at project site by the easement, as calculated in Step 3.
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F. Emissions Co-Benefits

Equation 8 estimates the emissions benefit based on the reduction of future VMT and
future electricity use. Emissions evaluated are particulate matter 2.5 microns or
smaller (PM2.5), oxides of nitrogen (NO,), reactive organic gases (ROG), and diesel
particulate matter (diesel PM).

Equation 8: NO,, ROG, PM, s and Diesel PM Co-benefit from VMT Reduction
Imp +30
COBenefit = AVEFYI‘,CORRLJ/ X (VMTBL - VMTPR)
Imp =¥r
+EFz ;c X (ELECg; — ELECpg) X HH X 3C
+(EFz; — EFpp) X (NGyypan ) X HH X 3C
Where, Units
CoBenefit - PM2.5, NOx, ROG, and Diesel PM co-benefit from future reduction Ib emission
of VMT and electricity use due to easement project
AVEF _ Auto Vehicle Emission Factor by year and by county; see Database. Ib emission
frlounty = (For Years greater than 2050, AVEFy;county = AVEF 2050, county) T mile
_ Estimated baseline future household VMT avoided at easement site miles
VMTg, = ;
(see Equation 3) yr
VMT - Estimated project future household VMT created away from miles
PR easement site in a regional urban location (see Equation 4) yr
EF _ NOx, ROG, PM 2.5 and Diesel PM Emission Factors for California 1b emission
ELEC electrical use (see Quantification Emission Factor Database) MWh
Predicted baseline annual household electrical use, equal to:
ELEC - e Annual household rural electrical use for rural sites MWh
5L ¢ Annual household urban electrical use for urban sites DU —yr
(See Appendix B)
ELEC _ Predicted project annual household electrical use, equal to the MWh
PR annual household urban electrical use (See Appendix B) DU —yr
HH _ Number of household dwelling unit development rights extinguished DU
B at project site by the easement, as calculated in Step 3.
30 = Project life of an agricultural lands easement Years
NOx, ROG and PM:z s emission factors for the baseline scenario,
equal to: b emission
EFg; = e Propane emission factor for rural sites _—
e Natural gas emission factor for urban sites therm
(see Quantification Emission Factor Database)
NOx, ROG and PM2s emission factors for the project scenario, I
_ .. b emission
EFpg = equal to the natural gas emission factor S ——
(see Quantification Emission Factor Database) therm
therm
NGyrban = Predicted urban natural gas use (See Appendix B) m
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Appendix A. Example Development Rights
Calculation

This appendix demonstrates the development rights calculation method, as outlined in
Step 3 of this QM, for a fictitious agricultural easement. The easement is shown below
as the double-lined rectangle in the center of Figure 6. The easement has an area of
15,000 acres. The easement is currently zoned for agriculture at 40 acres per dwelling
unit, or 0.025 DU/acre. There is a hill to the southwest of the easement and a section
of a lake in the northeast of the easement.

Figure 6. Fictitious Agricultural Easement Example. (Not to scale)
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There is an urban area to the southwest of the agricultural easement. Area A is a
residential area with an average density of 3 DU/acre. The median year that single
family homes were constructed in A is 1996. Area B is a residential area with an
average density of 6 DU/acre. The median year that single family homes were
constructed in B is 1979. There is an urban cluster to the east of the easement. Area
C is a rural residential area with an average density 0.25 DU/acre (4 acres/DU).

There is a section of the easement, W, that is within 2 miles of A and B, defined by the
solid line. Section W has an area of 1,500 acres. A portion of W includes a hill, of
which 180 acres has grades between 20% and 25%, and 120 acres has grades greater
than 30%. The remaining 1,200 acres in W have grades less than 15%.
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There is a section of the easement, X, that is within 2 and 5 miles of A and B, defined
by the solid and dashed lines. Section X has an area of 7,000 acres. A portion of X
includes a hill, of which 320 acres has grades between 20% and 25%, and 80 acres has
grades greater than 30%. There are 6,920 acres in X with grades less than 30%.
There are two existing dwelling units in section X.

There is a section of the easement, Y, that is greater than 5 miles from A, B or C,
defined by the two dashed lines. Section Y has an area of 2,500 acres and has had no
zoning proposal or land use plan in the past five years. All 2,500 acres in Y have
grades less than 15%.

There is a section of the easement, Z, that is within 5 miles of C, defined by the
dashed line. Section Z has an area of 4,000 acres. A portion of Z is a lake. The area
of the lake in Z is 800 acres. The remaining 3,200 acres in Z have grades less than
15%. There is one existing dwelling unit in section Z.

Estimated extinguished housing developments in section W

Section W is at risk of development to residential zoning because it is less than two
miles from existing residential zoning.

The residential zoning housing density to be assigned to the area in W with grades
less than 15% is the smallest of the residential densities within 2 miles of W, as defined
by the dash-dot line. Areas A and B are within 2 miles of W. The single family homes
in Area A were constructed more recently than the single family homes in Area B. The
housing density of A will be used to estimate the housing density in section W. A
housing density of 3 DU/acre is applied to the 1,200 acres in W where the grades are
less than 15%.

A reduced housing density is assigned to the area in W with grades between 20% and
25%. For grades between 20% and 25%, the reduction is 20%. A housing density of
2.4 DU/acre is applied to the 180 acres where the grades are between 20% and 25%.

A reduced housing density is assigned to the area in W with grades greater than 30%.
For grades greater than 30%, the housing density for residential areas is 0.5 DU/acre.
A housing density of 0.5 DU/acre is applied to the 120 acres where the grades are
greater than 30%.

The number of extinguished housing development rights in W is the sum of the
products of the different areas in W by their respective densities:

3 DU/acres x 1,200 acres + 2.4 DU/acre x 180 acres + 0.5 DU/acre x 120 acres
= 4,092 DU
There are 4,092 housing development rights extinguished in section W.
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Estimated extinguished housing developments in section X

Section X is at risk of development to rural residential zoning because it is more than
two miles but less than five miles from existing residential zoning.

The rural residential zoning housing density to be assigned to the area in X with
grades less than 30% is 0.333 DU/acre because there is no rural residential zoning
within five miles of X, only residential zoning. A housing density of 1/3 DU/acre is
applied to the 6,920 acres in W where the grades are less than 30%.

A reduced housing density is assigned to the area in X with grades greater than 30%.
For grades greater than 30%, the housing density for rural residential areas is 0.1
DU/acre. A housing density of 0.1 DU/acre is applied to the 80 acres where the
grades are greater than 30%.

The number of extinguished housing development rights in X is the sum of the
products of the different areas in W by their respective densities, less the two existing
dwelling units in section X:

1 DU/ 3 acres x 6,920 acres + 0.1 DU/acre x 80 acres — 2 DU = 2,312.67 DU

There are 2,312 housing development rights extinguished in section X.

Estimated extinguished housing developments in section Y

Section Y is at no risk of development because it has no zoning proposal or land use
plan, nor is it within five miles of rural residences or two miles of residential zoning.

There are no housing development rights extinguished in section Y.

Estimated extinguished housing developments in section Z

Section Z is at risk of development to rural residential zoning because it is less than
five miles from existing rural residential zoning. The 800 acres of lake in Z cannot be
converted to housing and are considered not at risk.

The rural residential zoning housing density to be assigned to the area in Z with
grades less than 30% is equal to the average density of the rural residential housing in
C, 0.25 DU/acre. A housing density of 0.25 DU/acre is applied to the 3,200 acres of
developable land in W where the grades are less than 30%.

The number of extinguished housing development rights in Z is the sum of the
products of the different areas in W by their respective densities, less the existing
dwelling unit in section Z:

0.25 DU/acre x 3,200 acres -1 DU =799 DU

There are 799 housing development rights extinguished in section Z.
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Estimated extinguished housing developments in the easement

The total number of extinguished housing development rights in the easement is the
sum of the different extinguished housing development rights from each of the
sections:

4,092 DU + 2,312 DU + 62 DU + 799 DU = 7,265 DU

A total of 7,265 dwelling unit development rights will be extinguished with this
easement.
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Appendix B. VMT Estimates for Rural and Urban
Regions

Vehicle Miles Traveled (VMT) per household estimates are provided by metropolitan
planning organizations (MPOs). Where MPOs have not provided data, VMT estimates
are averaged from information in the California Statewide Travel Demand Model
(CSTDM), a tool developed by the California Department of Transportation (CalTrans),
using a methodology described in the California Emissions Estimator Model
(CalEEMod). The CSTDM is primarily intended to provide a baseline for statewide
aggregated data rather than detailed regional forecasts. The Statewide Travel Model
operates similarly to a standard regional travel demand model using the same
variables but on a statewide basis. The CalEEMod methodology takes trip length, trip
type, and trip generation to calculate annual VMT.

The CSTDM divides California into 5,454 Traffic Analysis Zones (TAZs). Of these,
5,412 TAZs have VMT estimates per household. The number of TAZs varies by county,
with Alpine County and Sierra County each having one TAZ with VMT data, while Los
Angeles County has 1,316 TAZs with VMT data. Each TAZ has trip length data for
Home-to-Work, Home-to-Shopping, and Home-to-Other. CalEEMod uses this
information with average State trip type and the trip generation rate from the Institute
of Transportation Engineers Trip Generation Manual, 10th Edition to calculate the
VMT.

While each TAZ provides trip lengths for households within each TAZ, those numbers
cannot be directly used for this QM. The approach this QM takes is to compare two
cases: first, what the VMT would be for houses built on a specific agricultural land, and
second, the VMT of the same number houses built in a nearby urban area. While the
location of the agricultural lands in the first case is known, the land use change of the
TAZ to settlements makes the current specific trip length estimates for the location
inaccurate. Conversely, the houses built in urban areas in the second case would not
change the land use of TAZ, but the specific location of the urban area cannot be
identified.

Averages of the trip lengths in multi-county regions are used to predict VMT using the
CalEEMod methodology. An average value of rural VMT per household will not be as
affected by land use change of a single project site, and an average value of urban
VMT per household will accommodate the uncertainty of where housing would be
built due to the easement. The following multi-county Metropolitan Planning
Organizations (MPOs) provided VMT data and are each assigned a region: Butte
County Association of Governments (BCAG), Sacramento Area Council of
Governments (SACOG), Metropolitan Transportation Commission (MTC), Association
of Monterey Bay Governments (AMBAG), San Luis Obispo Council of Governments
(SLOCOG) and Southern California Association of Governments (SCAG). Other
counties are assigned regions based on geographical characteristics: the North Coast,
Western Range, Sacramento Valley, Mountain counties, and San Joaquin Valley. Santa
Barbara County and San Diego County are evaluated individually. El Dorado County
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and Placer County are divided into the SACOG and Mountain regions. A map of the

regions is shown below in Figure 7.
[0 Metropolitan Transportation Commission

Figure 7. California Regions for CSTDM TAZ VMT Analysis
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While TAZs provide VMT per household estimates, CalTrans has not designated TAZs
as rural or urban. Census blocks in California are designated rural and urban, but the
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boundaries of census blocks and TAZs do not align. Consequently, TAZs were
characterized as urban if they contained at least 3.64 percent area of urban census
blocks, and rural if they did not. The 3.64 percent area threshold was established
because the resulting distribution of rural and urban populations matched the rural
and urban population distribution from the 2010 census. The number of rural and
urban TAZs for each multi-county region is shown below in Table 4.

Table 4. Urban and Rural Traffic Analysis Zones by Region

Rural TAZ | Urban TAZ

Region Count Count
North Coast 33 19
Western Range 25 4
Sacramento Valley 19 26
BCAG 9 20
Mountain 30 13
SACOG 37 293
MTC 27 1,104
San Joaquin Valley 140 549
AMBAG 15 94
SLOCOG 8 26
Santa Barbara County 8 50
SCAG 81 2,302
San Diego County 12 468

The VMT per household for the rural and urban areas of each region are estimated as
the arithmetic average of the VMT per household of the rural and urban TAZs in that
region. The VMT per household estimates used in the Tool, from MPO and CSTDM
sources, by region and county, by rural and urban area, are shown below in Table 5.

Table 5. Annual Vehicle Miles Traveled by Rural and Urban Households

Urban Rural MPO or
County Region VMT VMT CSTDM
mi/du-yr mi/du-yr  Source
Alameda Metropolitan Transit 22,012| 26,818 | MPO
Commission (MTC) ! !
Alpine Western Range 9,878 47,127 | CSTDM
Amador Mountain 21,970 46,473 | CSTDM
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Urban Rural MPO or
County Region VMT VMT CSTDM
mi/du-yr mi/du-yr  Source
Butte S:giéf:;tgnﬁjs(;gfg” 20,211| 26,308 | CSTDM
Calaveras Mountain 21,970 46,473 | CSTDM
Colusa Sacramento Valley 17,732 51,334 | CSTDM
Contra Costa MTC 24,914 29,696 | MPO
Del Norte North Coast 14,242 40,903 | CSTDM
TR | Sy e o | w1766 sssos|weo
(ETla[EIZ;angin) Mountain 21,970 | 46,473 | CSTDM
Fresno San Joaquin Valley 21,785 49,614 | CSTDM
Glenn Sacramento Valley 17,732 51,334 | CSTDM
Humboldt North Coast 14,242 40,903 | CSTDM
Southern California
Imperial Association of 14,620 24,141 | MPO
Governments (SCAQG)
Inyo Western Range 9,878 47,127 | CSTDM
Kern San Joaquin Valley 21,785 49,614 | CSTDM
Kings San Joaquin Valley 21,785 49,614 | CSTDM
Lake North Coast 14,242 40,903 | CSTDM
Lassen Western Range 9,878 47,127 | CSTDM
Los Angeles SCAG 30,098 39,268 | MPO
Madera San Joaquin Valley 21,785 49,614 | CSTDM
Marin MTC 23,631 29,432 | MPO
Mariposa Mountain 21,970 46,473 | CSTDM
Mendocino North Coast 14,242 40,903 | CSTDM
Merced San Joaquin Valley 21,785 49,614 | CSTDM
Modoc Western Range 9,878 47,127 | CSTDM
Mono Western Range 9,878 47,127 | CSTDM
Association of
Monterey Monterey Bay Area 41,852 45,259 | MPO
Governments (AMBAG)
Napa MTC 23,510 27,824 | MPO
Nevada Mountain 21,970 46,473 | CSTDM
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Urban Rural MPO or
County Region VMT VMT CSTDM
mi/du-yr mi/du-yr  Source
Orange SCAG 28,140 34,616 | MPO
Placer (SACOG) SACOG 28,702 54,743 | MPO
(PT':E‘ZFG Basin) Mountain 21,970 | 46,473 | CSTDM
Plumas Mountain 21,970 46,473 | CSTDM
Riverside SCAG 34,136 38,253 | MPO
Sacramento SACOG 23,251 45,552 | MPO
San Benito AMBAG 47,277 57,792 | MPO
San Bernardino SCAG 32,418 39,057 | MPO
San Diego San Diego County 24,312 65,845 | CSTDM
San Francisco MTC 16,183 N/A MPO
San Joaquin San Joaquin Valley 21,785 49,614 | CSTDM
San Luis Obispo éaonvéfrism 2&2‘?‘51%0&‘8%”)0{ 14,240 | 36,652 | MPO
San Mateo MTC 21,067 32,904 | MPO
Santa Barbara Santa Barbara County 13,236 37,882 | CSTDM
Santa Clara MTC 19,656 26,921 | MPO
Santa Cruz AMBAG 31,294 39,179 | MPO
Shasta Sacramento Valley 17,732 51,334 | CSTDM
Sierra Mountain 21,970 46,473 | CSTDM
Siskiyou Western Range 9,878 47,127 | CSTDM
Solano MTC 25,380 28,327 | MPO
Sonoma MTC 20,736 26,505 | MPO
Stanislaus San Joaquin Valley 21,785 49,614 | CSTDM
Sutter SACOG 20,915 49,386 | MPO
Tehama Sacramento Valley 17,732 51,334 | CSTDM
Trinity North Coast 14,242 40,903 | CSTDM
Tulare San Joaquin Valley 21,785 49,614 | CSTDM
Tuolumne Mountain 21,970 46,473 | CSTDM
Ventura SCAG 28,451 35,036 | MPO
Yolo SACOG 25,088 54,616 | MPO
Yuba SACOG 33,128 66,363 | MPO
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Appendix C. Rural and Urban Household Utility
Consumption

Rural and urban electricity and natural gas consumption for new single family
households must be estimated for the QM to determine the GHG benefit and co-
benefits associated with development of housing in urban areas instead of rural ones.

Existing models, such as the Cool California Carbon Calculator, estimate electricity
and natural gas use by zip code, number of residents in a household, and household
habits. Much of this information is unavailable for the QM, which only calculates the
number of households and not additional household characteristics. Like the VMT
analysis, the land use change at the project site and the uncertainty of urban locations
make current estimates regarding electricity and natural gas use inaccurate.

The average household rural and urban electricity and natural gas use are calculated
as statewide averages using the household electricity and natural gas use and percent
rural population by county. Electricity and natural gas use by county are available in
the California Energy Commission’s (CEC) California Energy Consumption Database
(CEC Database). The number of households and rural population of each county is
found in the 2010 U.S. Census. CEC Database values from 2010 will be used for
consistency with Census and CSTDM values. These values are then adjusted to match
the change in electricity and natural gas use from average households and newly
constructed households, and average households and single family household. The
adjusted numbers are used in the Tool to determine the GHG benefit and co-benefits
associated with development of housing in urban areas instead of rural ones.

Average household electrical consumption by county is shown below in Figure 8. The
household electrical consumption for Trinity County is identified as an outlier using
Tukey's Fences method and is removed from the distribution before rural and urban
averages are predicted.
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Figure 8. Average Household Electrical Consumption by County
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A linear regression of the remaining counties is shown below in Figure 9.

Figure 9. Linear Regression of Average Household Electrical Consumption

by County
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The linear regression equation calculated from the data predicts that, in California, the
household electrical consumption is a function of the rural percentage of the
household'’s county as:
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Equation 9: Predicted Household Electricity Consumption by Rural Percentage

MWh
Household Electricity Consumption ( - ) = 1.64 X (Rural %) + 6.92

Using this equation, the statewide predicted urban annual household electricity
consumption is 6.92 MWh/du-yr, and the predicted rural annual household electricity
consumption is 8.52 MWh/du-yr. These values must now be adjusted to estimate new
single family urban and rural consumption.

The CEC Residential Appliance Saturation Study (RASS) is a comprehensive study of
residential sector energy use in California. The RASS shows that single family homes
consume 20.8% more electricity than the average household, which includes single
family homes, townhomes, small and large apartments, and mobile homes. The RASS
shows that households built after 2003 consume 5.5% more electricity than homes
built before 2003. Using these adjustments, these statewide predicted electricity
consumption for new single family urban and rural households are respectively 8.82
and 10.86 MWh/du-yr.

A similar procedure is used to calculate urban natural gas consumption by comparing
the county annual household natural gas consumption and the rural percent of the
population of each county. The relationship is shown below with linear regression in
Figure 10.

Figure 10. Average Household Natural Gas Consumption by County
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Average household natural gas consumption decreases as the rural population
percentage of a county increases as described in Equation 10:
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Equation 10: Predicted Household Natural Gas Consumption by Rural Percentage

therm

Household Natural Gas Consumption ( ) = —470.4 X (Rural %) + 420.4

This decreasing use of natural gas in more rural counties occurs because rural
households are typically not connected to the natural gas distribution system. Rural
households instead rely on other sources, such as liquid petroleum gas (LPG), wood,
and electricity to meet the heating and cooking needs that natural gas would have
provided. Data on rural household consumption of these natural gas substitutes are
not readily available. Instead, this methodology assumes that the same household
heating demand provided by natural gas to urban areas will be provided to rural
households by propane as LPG. The GHG benefit from using natural gas instead of
propane is the most conservative benefit that can be made by fuel choice.

The predicted urban natural gas annual consumption is 420.4 therm/du-yr and the
assumed rural propane annual consumption is 420.4 therm/du-yr. These values must
now be adjusted to estimate new single family urban and rural consumption. The RASS
shows that single family homes consume 18.9% more natural gas than the average
household, which includes single family homes, townhomes, small and large
apartments, and mobile homes. The RASS shows that households built after 2003
consume 1.9% more natural gas than homes built before 2003. Using these
adjustments, the statewide predicted natural gas consumption for new single family
urban households and propane consumption for new single family rural households is
505.6 therm/du-yr.
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