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Greenhouse Gas Quantification Tools
and Methods

* In general, no one stop-shop tool available for all projects

 Quantification will often rely on a combination of
established models, protocols, boutique tools/models,
and other customized approaches to form a
comprehensive analysis

 Quantification utilizes tools that are meant to predict
future year emissions and inventory current emissions

— Must ensure your analysis takes into account these disparate
features

* Most tools/models will evaluate CO,, CH,, and N,O
emissions
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Greenhouse Gas Sources

» The tool/methodology used will depend on project
emission sources

« Common emission sources
Construction sources (direct)
Mobile sources (direct)
Electricity and fuel use (indirect)
Waste emissions (indirect)
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Greenhouse Gas Sources

 Construction activities

Often associated with most types of projects

Can be its own project

Mainly direct emissions, can include indirect emissions
Operation of construction equipment

» Don't fall into trap of thinking a project will only result in
construction emissions

— A project may only result in direct construction emissions, but
may have indirect operational emissions (e.g., transmission line
project, construction of well or pump station)
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Greenhouse Gas Sources

» Operational emissions
— Emission types and sources can vary from project to project
— Consist of both direct and indirect emissions

— Direct
1. On-road mobile source emissions
2. Maintenance/landscaping activities
3. On-site processes

— Indirect
1. Electricity and fuel use for power and heating
2. Water supply/waste water treatment
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Greenhouse Gas Sources

* Life-cycle
— Indirect emissions inherent to the manufacture and shipment of a
product
— Often difficult to characterize due to issue of drawing a boundary
around scope of emission sources
« Source vs. end-user

— Attorney General comment letter to SJVAPCD states:

« “CEQA does not require independent research to trace back to its source every single
material...but there is no reason that existing, readily available information about
lifecycle emissions should not be included in the CEQA analysis.”

— Lead agencies should identify appropriate scope of life-cycle
analyses for projects
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Greenhouse Gas Sources

* Recommendations

Use established protocols and models

Quantify all reasonable activity

Don't quantify speculative emissions, but list them
Update analysis as methods evolve

SMAQMD www.airquality.org jonesandstokes.com & icfi.com




- EE—— CF L

AlR_QuALITY

Greenhouse Gas Quantification Tools

* Traditional Models
URBEMIS2007 (Rimpo & Associates)

« Calculates emissions for land use and construction projects
EMFAC2007 (california Air Resources Board)

« Calculates emission factors from motor vehicles
CT-EMFAC (california Department of Transportation)

« Calculates emission factors from motor vehicles
OFFROAD2007 (california Air Resources Board)

« Calculates emission factors from off-road vehicles

Road Construction Emissions Model (SMAQMD)
« Calculates construction emissions for roadway projects
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Greenhouse Gas Quantification Tools

 Other Traditional Models (not Commonly Used in
California)
— MOBILE 6.2 (U.S. Environmental Protection Agency)
» Calculates emission factors from motor vehicles

— NONROAD 2007 (U.S. Environmental Protection Agency)
» Calculates emission factors from off-road vehicles

— MOVES - currently in draft form (U.S. Environmental Protection Agency)
» Calculates emission factors from motor vehicles
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Greenhouse Gas Quantification Tools

* Protocols

California Climate Action Registry General Reporting
Protocol, Version 3.1
« Local government inventory protocol for California The Climate Registry

— General Reporting Protocol, Version 1.1
« Local government inventory protocol

— ARB/ICLEI/CCAR/Climate Registry Local Government
Operations Protocol

« Local government inventory protocol for government operations
U.S. EPA Methodology from Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990-2007

* Methodology for U.S. GHG inventory
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Greenhouse Gas Quantification Tools

* Protocols (continued)

— IPCC Guidance for National Greenhouse Gas Inventories
» Guidance from IPCC for conducting inventories
— World Business Council for Sustainable Development/World
Resources Institute Greenhouse Gas Protocol
 Inventory protocols/tools for a variety of sources

— Local Community Protocol (in progress, expected Summer 2009)
 Inventory protocol for community operations

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Greenhouse Gas Quantification Tools

* Inventory Models

— Clean Air and Climate Protection (ICLEI - Local Governments for
Sustainability)
 Inventory tool for local governments

— Software for Cities (Torrie-Smith Associates)
 Inventory tool for local governments

 Land Use/Scenario Planning
— INDEX (Criterion Planners)
— Sustainable Communities Model (CTG)
— |-PLACES3S (CA/OR/WASH state energy offices)
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Greenhouse Gas Quantification Tools

» Other Resources

EIA databases for energy

CEC Info

Land GEM, ARB landfill — landfill gas

U.S. Environmental Protection Agency AP-42 Emission Factors

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Greenhouse Gas Quantification Tools

» Traditional Models vs. Protocols

— Traditional models typically forecast emissions that will occur in
the future
« Often take into account emission trends for future years
— Protocols typically evaluate emissions that are currently occurring
or have occurred in the past
« No accounting for emission trends for future years
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Traditional Models Available for

Projects

* Land use project
— URBEMIS2007

 Construction project
— URBEMIS2007
* Roadway/transportation project
— EMFAC2007/CT-EMFAC
— Road Construction Emissions Model

* Most projects will use URBEMIS2007, EMFAC2007/CT-
EMFAC, and other protocols to provide a comprehensive
analysis

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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URBEMIS2007

« URBEMIS2007 calculates emissions associated with land
use and construction projects

— Calculates emissions in pounds per day or tons/year
* Not metric tons per year

* Evaluates the CO, emissions from the following sources:
— Construction
— On-road mobile sources (vehicles resulting from projects)

— Area source emissions
« Natural gas from heating
« Landscaping
* Hearth emissions
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URBEMIS2007 - Limitations

— lelted to land use projects, will not calculate emissions for:
Stationary sources
 Linear infrastructure
* Roadway projects/
» Agricultural sources
« Non-construction off-road sources (i.e., aircraft, boats, rail, OHV, etc.)
» Dispersion modeling or estimating ambient concentrations

— URBEMIS2007 does not calculate electricity emissions!!
* May be included in future updates to URBEMIS

— URBEMIS2007 does not calculate other GHG emissions (i.e.,
CH, or N,0O)
* CH4 may be included in future updates to URBEMIS

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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URBEMIS2007

« Utilizes EMFAC2007 and OFFROAD2007 emission rate
data to calculate emissions

» Uses default values that can be overridden with more
project specific values
— Construction equipment horsepower, load factor, hours per day

— Land use daily trip generation rates and average trip lengths to
calculate vehicle miles traveled (VMT)

* Larger projects with multiple phases may result in
inaccurate emissions due to conservative URBEMIS
default values
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URBEMIS2007 — Mobile Sources

» Key data needed to calculate on-road emissions
— Types of land uses (e.g., single family residential, retail, etc.)
— Number of land use units

— Trip generation data by land use
» From project traffic study

— Project acreage

 Useful data to have
— Average vehicle speed
— Project trip length

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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URBEMIS2007 - Main screen

Land use data entry

— Construction data entry
uig

—__—— Areasource dataentry

s ——————— On-road mobile source (vehicles) data entry .
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URBEMIS2007 — Mobile Sources

 Land use input screen
— Includes various standard types of land uses

— URBIMIS will calculate daily trip rates based on
Land use type
Number of units for each land use
Size of land use

— Trip generation rates from 7" Edition of Institute of Transportation
Engineers Trip Generation document (2003)

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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URBEMIS2007 — Mobile Sources

Land use screens

Number of land use units
T T e e |

— T S—
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URBEMIS2007 — Mobile Sources

» Operational trip characteristic screen
— Fleet characteristics and year being analyzed
« Emissions vary by vehicle type and vehicle year

— Vehicle speeds
« Emissions vary by speed

— Trip lengths

« Trip length and trip generation rates used to calculate VMT

Equation 1: # trips X # miles = VMT

— Vehicle speed data used to determine emission rates used to
calculate emissions
* URBEMIS applies EMFAC2007 emission rates (grams/mile) to VMT

Equation 2: emission rate X VMT = emissions

SMAQMD www.airquality.org 24 jonesandstokes.com & icfi.com
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URBEMIS2007 — Mobile Sources

Operational trip characteristic screens

i

Year analyzed Vehicle speeds Trip lengths
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URBEMIS2007 — Mobile Sources

Output screens

CO, emissions by land use

Calculated VMT by land use

T
i
e wam

am W mw

Operational (mobile) output
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URBEMIS2007 — Area Sources

* URBEMIS will calculate the following area sources:
— Natural gas from heating
— Landscaping
— Hearth emissions

* Generally will use default URBEMIS values
— Update if project/site specific data is available

ICF&:S

SMAQMD www.airquality.org jonesandstokes.com & icfi.com

s = |

MR OUALITY

URBEMIS2007 — Area Sources
Hearth Inputs
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URBEMIS2007 — Area Sources

Natural gas Landscape and year
consumption screen analyzed screen
.. |
_ e — —
w—_.—_ = - |
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URBEMIS2007 — Construction

« URBEMIS will calculate construction emissions from a
variety of construction activities

SMAQMD www.airquality.org 30 jonesandstokes.com & icfi.com
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URBEMIS2007 — Construction

 User can specifies construction duration and equipment
information to override URBEMIS default values

Default values that can be overridden
e
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URBEMIS2007 — Key Data

» Key data needed to calculate construction emissions
— Schedule of each construction phase
— Construction equipment used for each phase of construction
— Equipment horsepower, load factor, hours per day

 Useful data to have
— Number of workers/worker trips
— Number of construction vendor/delivery trips
— Amount of imported/exported soil

« If no project-specific data is available, default
URBEMIS2007 data can be used

SMAQMD www.airquality.org 32 jonesandstokes.com & icfi.com
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Select from the File menu to edit input data, or
select from the Run menu to run a case.

SMAQMD www.airquality.org
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EMFAC2007 — Overview

« EMFAC2007 is often used to help calculate emissions
from roadway/transportation projects

« EMFAC2007 calculates emission factors from on-road
motor vehicles by vehicle classification

— Does not calculate total emissions

Grams per trip

— Calculates emission rates that are then applied to vehicle activity
data (VMT) to calculate total emissions
Grams per mile

» Calculates CO, and CH, emission rates

* On-road mobile source emissions in URBEMIS2007 are
calculated using EMFAC2007 emission rate data

SMAQMD www.airquality.org
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EMFAC2007 will calculate
emission factors based on:

*Geographic area
*Calendar year
*Season/month
*Temperature
*Humidity
*Speed

ICFE
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EMFAC will calculate emission rate
data (grams per mile/trip) by vehicle
type and speed for each pollutant

This data is then applied to vehicle
activity data to calculate overall
emissions
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EMFAC2007 — Key Data

» Key data needed to calculate on-road mobile source
emissions from EMFAC2007:
— Year being evaluated
— Regional temperature/humidity
— Speeds being evaluated (from traffic study)

— Vehicle activity data

* This data is not used for EMFAC2007, but is used to calculate emissions from the
EMFAC2007 output

SMAQMD www.airquality.org jonesandstokes.com & icfi.com

EMFAC2007 — Emissions Trends
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CT-EMFAC

B CT-EMFAC Version 2.6 May 29, 7008

Tile | Ermvssaon Faclors | Emssion Calculsbons

CT-EMFAC
U Dravis-Calorans Air Qualiry Project

hip: AQP engrucdaviz edu /
Task Owders No. 61 and 67

Preny \afu, Fiesearch Assishant D, Dt Hommrover. Frcapal Imvsitigatir

D Song e, Post-Dockonl Schola Degt of Crvl and Erw. Engresing
D, Dougles Ernger. Frogram Manages Uriversity of Calfomes
Oree Shiskds Ave:
D, i 5616
Fracared for

Calliuran Depaterd of Tiaruspantotor:

Saciaments. 274
M5 6535

Ak momipdment
The shucks team grahhuly ach rowledges the generous npport
Wade, C: Homwd

Mo, sty i
dany the databace ard swodel derveloprment work eforts

Prapaad n ragoonnd 1o
A rguadt b cresle devel emw 1ont snalyit
the Calfomsa A Flesources Do-ud ENFACI00T emisyons model
0T

o || G

SMAQMD www.airquality.org 39 jonesandstokes.com & icfi.com

e ICF L

AR QUALITY Stokes

CT-EMFAC — Overview

* CT-EMFAC is used to calculate emissions from
roadway/transportation projects

* CT-EMFAC contains database of EMFAC2007 emission
rate data that is applied to user-input vehicle activity data

* Unlike EMFAC2007, CT-EMFAC will calculate total
emissions, rather than just an emission rate

* CT-EMFAC calculates CO, emissions

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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CT-EMFAC — Inputs
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CT-EMFAC will query its
EMFAC2007 emissions
database based on the
following user-defined inputs:
*Geographic area
*Calendar year
*Season
*Fleet mix
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*Using the emission factor data
identified from the user-defined
inputs, CT-EMFAC will calculate
emissions based on vehicle
activity and speed distribution
data input by the user

*Vehicle activity data is input as
either 1) VMT or 2) roadway
volume and length and number of
hours to calculate VMT
*Typically VMT data is input
directly
*This data is from traffic
study

*VMT speed distribution is from
traffic study

jonesandstokes.com & icfi.com
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CT-EMFAC — Output
= Vehicle activity and speed bin data summary

-
CThEac zE
201

EMFAC2007 emission factor data from CT-
EMFAC database

CT-EMFAC will calculate CO,
emissions for each speed bid in grams

Tosal Zaiasions CT-EMFAC will also calculate overall
) Tatal Emissions JIL—lx:rru::l Total Emissions :n% T;«,i C02 emissions in
R S grams, kilograms, and U.S. tons

ErT
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CT-EMFAC — Key Data

» Key data needed to calculate on-road mobile source
emissions from CT-EMFAC:

Year being evaluated

Fleet mix (from traffic study)

Vehicle activity data (from traffic study)
* This is typically VMT data. If VMT data is unavailable, VMT can be calculated using:
— Roadway vehicles per hour
— Roadway length in miles
— Number of hours for peak and off-peak periods

Speed bin distribution (from traffic study)

jonesandstokes.com & icfi.com
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OFFROAD2007 — Overview

« OFFROAD2007 is not a calculation tool.

« OFFROAD2007 is an inventory tool that estimates the
population, activity, and emissions from the various types
of off-road equipment

— Agricultural

Airport/port

Construction

Lawn and garden

Offroad recreation,

* OFFROAD2007 provides CO,, CH,, and N,O emissions

]encs&
Slo kes)
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OFFROAD2007 — Overview

* OFFROAD2007 output data can be modified to provide
emission factor data for various equipment types

— Emission factors are a function of horsepower and usage
« Expressed in grams per horsepower-hour

» Emission factor data from OFFROAD2007 can be applied
to off-road equipment to calculate overall emissions

* Emission factors from OFFROAD2007 are included in
URBEMIS2007 and the Road Construction Emissions
Model

* OFFROAD2007 is not often used; primarily for projects
with atypical off-road equipment

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Road Construction Emissions Model
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Road Construction Emissions Model — Overview

» Spreadsheet model used to calculate construction
emissions from roadway/transportation projects

» Contains database of EMFAC2007 and OFFROAD2007
emission rate data that is applied to user-input data

* Calculates CO, emissions

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Road Construction Emissions Model — Inputs

Ol osdEqupment Emissions The RCEM will provide
estimates if equipment types
based on information provided
by user
*Default values should be
overridden if project-
specific data is available

(Grubbing/Land Clssring
Qe of Defaut Namzer of eniciss

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Road Construction Emissions Model — Inputs

Default values that can be overridden
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Road Construction Emissions Model — Inputs

More default values that can be overridden
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Road Construction Emissions Model — Output

» The RCEM will provide CO, emissions for each of the
default construction phases

Road Construction Emissions Madel, Version 8.3.1
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Greenhouse Gas Quantification Tools

 Available at:
— URBEMIS2007 (Rimpo & Associates)

*  http://www.urbemis.com/
EMFAC2007 (california Air Resources Board)

» www.arb.ca.gov/msei/onroad/latest version.htm
CT-EMFAC (California Department of Transportation)

« http://www.dot.ca.gov/hg/env/air/pages/ctemfac.htm
OFFROAD2007 (California Air Resources Board)

« www.arb.ca.gov/msei/offroad/offroad.htm

Road Construction Emissions Model (SMAQMD)
«  http://www.airquality.org/ceqga/RoadConstructionModelVer6.3-1.xls

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Protocols

* Protocols and other tools should also be used to augment
analyses using traditional models

— Indirect emissions
« Electricity and fuel use for power and heating
«  Water supply/waste water treatment

— Other GHGs not evaluated by models
* N,OandCH,
— URBEMIS2007
— Road Construction Emissions Model
— CT-EMFAC
« N,O
— EMFAC2007

SMAQMD www.airquality.org jonesandstokes.com & icfi.com

Protocols

« Electricity emissions

— Calculated from anticipated electricity consumption and electricity

GHG emission factors
» Some Utility-specific CO, emission factors can be obtained from the California Climate
Action Registry Reporting Online Tool (CARROT)
* Regional CO,, CH,, and N,O emission factors from electricity generation can be found in
California Climate Action Registry General Reporting Protocol, Version 3.1

« Water supply/treatment emissions

— Calculated from anticipated water supply/treatment
data, electricity consumption data, and electricity GHG emission

factors
» Energy data for Water supply/treatment from California Energy Commission
« Utility-specific CO, electricity emission factors
 California Climate Action Registry General Reporting Protocol, Version 3.1 electricity
emission factors

SMAQMD www.airquality.org jonesandstokes.com & icfi.com




*z-s- | ICF Jones &

AlR Quum Stokes]

Energy Emissions

* CCAR CARROT Reporting tool for electricity generation

2007 Annual Entity Emissions: Electric Power Generation/Electric Utility Sector

Sacramento Municipal Utility District
62015

Saer . €A, 95817

ebate: wam st o

i

Reporting vear: 2007
Direct Baseline Year:
tndivect Baseine Year:
B T —
mupﬂninn Boundarie:

™ —
e Fevves /Uty Reortng protasal version 1.0 (Apr 2005) SMUD C02 emission rate

Cbadish Banbuiamy

daliver power to an end-ussr/!
oot

| EMISSIONS EPPICIENCY METS Ratio
Eletricity Dalveries. 71431 Ibs COx/MWh delivered (includes CO3 from owned snd purchased generation)
Het Generstion 71858 Ibs CO/Mh net ewned ganerstion (fasai, geothermal, hycoeisctc, muciear; solr, ate.)
et Fossil Generation 5523 Ibs COL/MWh et owned fossll genaration oy
Mota: Efficiency metrics co, tationsry of. o, sre
ok inchuded in the Electricity Deliverias metric: however MWh from biagenic and sfl sther 6 reas are inclutect
are inchuded in Wet Generation metric but not et Fossil Ganeration metric. Combustion sources relatad (o any non-electrickty genersting natural gus aperations are not
included.
Comments:

SMAQMD www.a ality.or jonesandstokes.com & icfi.com
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Energy Emissions

« CCAR General Protocol

g Emission Factors for Electricity Use
Table C2 Carbon Dioxide, Methane and Nitrous Oxide Electricity Emission Factors
by eGRID Subregion

BRID Subregion
HAcranym

Callfornia Climate Acthon Reglstry
seneral Reporting Prolocel

CAMX WECC Califormia

CCAR'’s protocol can be used to calculate CH,
and N,O emissions from energy usage

SMAQMD www.airquality.org 58 jonesandstokes.com & icfi.com
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Water supply/treatment emissions

CEC water-related energy
data can be used to identify
energy usage associated

g with water supply/water
- treatment

REFINING ESTIMATES OF WATER-
RELATED ENERGY USE IN CALIFORNIA

-
[
o Indoor Uses Outdaor Uses
5 MNorthen  Southen  Northem  Southern
o California  California |~ Califonia | California
14 KARMNG  KWHhMG  KWHMG  KWhIMG
E Watsr Supply and Conveyance 2117 2727 2117 o777
=T Water Treatment 1m m " 11
Preparad For: =
= Veater Disirbution 1272 =5 i i
California Energy Commission — — — -
Public Interest Energy Ressarch Program E Vs Treaimen e ten N :
E Regional Total 541 13,022 3,500 1111
SMAQMD www.airquality.org 59 jonesandstokes.com & icfi.com
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* Protocols can be used to evaluate emissions from mobile
source fuel combustion

Table C5 Methane and Nitrous Oxide Emission Factors for Alternative
Fuel Vehicles

N0 [g/mile) CH, (g/mile)

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Other sources

» Protocols can be used to evaluate emissions from
stationary fuel combustion

SMAQMD www.airquality.org 1 jonesandstokes.com & icfi.com
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Sector Specific Sources

» Many other protocols are available to evaluate other
sources

California
Climate Action Registry
The Climate Registry
Cement Reporting Protocol

General Reporting Protocol

Acau

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Available Protocols

« California Climate Action Registry General Reporting
Protocol, Version 3.1
— Local government inventory protocol for California
— http://www.climateregistry.org/tools/protocols/general-reporting-

protocol.html

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Available Protocols

» The Climate Registry General Reporting
Protocol, Version 1.1
— Local government inventory protocol

— http://www.theclimatereqistry.org/resources/protocols/general-
reporting-protocol.php

Table 13.8 Default CH 4 and N;O Emission
Factors for Non-Highway Vehicles

Thm Carastn Ragatry

Ganaral Reporting Protocol

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Available Protocols

* ARB/ICLEI/CCAR/Climate Registry Local Government
Operations Protocol
— Local government inventory protocol for government operations
— www.arb.ca.gov/cc/protocols/localgov/localgov.htm

Local Gavemment Operations Protocol
Version 1.0
Seplember 25 2008

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Available Protocols

* U.S. EPA Methodology from Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2007
— Methodology for U.S. GHG inventory

— http://www.epa.gov/climatechange/emissions/usinventoryreport.h
tml
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Available Protocols

* IPCC Guidelines for National Greenhouse Gas
Inventories
— Guidance from IPCC for conducting inventories
— http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html

T it
LY VAT AT A 4 e W TR TR 10 YL, B, s B
(v £, v )

CH. rmbiien Exmns e o

[
W[ B[ u[w]u|®
@ w n o
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2008 IFCC Gusdelines for
Natosd Grrsabouse i bisemtorien

TABLE}.5.3
DEFAULT WATFR BORNE XAVIGATION CHy AND %0 FMISSI0N FACTORS
CH, X0
o (kg'TH) (kgrLa)
ﬁﬁ Oicean-going Ships * " <° +140%
— =0 0
[ — *Defiral: values derived for duevel emguies wusg heavy ool ol
lats Souere Lloyd's Begiseer (1095 and EC (7007)

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Available Protocols

* IPCC Good Practice Guidance and Uncertainty
Management in National Greenhouse Gas Inventories

— Guidance from IPCC complimenting IPCC GHG inventory
guidance

— http://www.ipcc-ngqip.iges.or.jp/public/gp/english/

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Available Protocols

« World Business Council for Sustainable

Development/World Resources Institute Greenhouse Gas
Protocol

— Inventory protocols/tools for a variety of sources
— http://www.ghgprotocol.org/calculation-tools/all-tools

SMAQMD www.airquality.org

jonesandstokes.com & icfi.com
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Available Protocols

« California Energy Commission Refining Estimates of
Water-Related Energy Use in California
— Provides general electricity use data associated with water use
— http://www.energy.ca.gov/pier/project reports/CEC-500-2006-

Table 7. Recommanded revised watsr-anergy prowias
Indoor Uses ‘Outdoor Uses
@ Northern Southern Northern Southern
California  California California California
PR EATHEATES OF WaTH -
RS
Vet Supoiy and Conveyance 2117 a2 2117 a7z
§ T e ™ m [ T
&
4 Water Distribution 1212 1272 12712 122
B Trss e Trsten [ TeT T 7
i 3 Regional Total 541 13022 3500 1
t—.—.
¥

SMAQMD www.airquality.org
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Useful Tools/Websites

 California’s climate change portal website:
http://www.climatechange.ca.gov/

* OPR’s proposed CEQA Guideline amendments for
greenhouse gas emissions plus list of over 900
documents with GHG discussion: www.opr.ca.gov

* CARB: Scoping Plan, meetings, webcasts:
http://www.arb.ca.gov/cc/cc.htm

 Attorney General's list of comment letters and FAQ:
http://ag.ca.gov/globalwarming/cega.php

« CAPCOA: http://www.capcoa.org/climatechange/

« SMAQMD’s Climate Change:
http://lwww.airquality.org/climatechange/index.html

SMAQMD www.airquality.org 1 jonesandstokes.com & icfi.com

Robert Christopherson

Professor Emeritus of Geography,
American River College

Climate Change Update:
Messages From the Ice

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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