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Executive Summary 
Travertine Point (Travertine) has developed numerous sustainability initiatives as part of an 
effort to minimize the community’s operational1 greenhouse gas (GHG) emissions.  A 
benchmark community GHG emission inventory, based on Travertine’s design without the 
project’s sustainability features, would be estimated to have operational GHG emissions of 
approximately 300,300 metric tonnes of carbon dioxide equivalents (mtCO2e) per year including 
building energy use, vehicular emissions, and water demand.  Natural gas and electricity 
consumption in residential and commercial buildings, mobile source emissions from community 
transportation, and emissions related to the energy consumption for water supply comprise 99% 
of the community’s operational GHG emissions.   
 
The following analysis seeks to quantify the anticipated operational GHG emission reductions 
related to Travertine’s proposed sustainability initiatives that go beyond the calculations for a 
benchmark community. The calculations and assumptions used to develop the values in Table 1 
are detailed in the main sections of the report. Travertine’s sustainability initiatives are projected 
to reduce operational GHG emissions by 38% compared with the benchmark community as 
summarized in Table 1.  As the operational GHG emissions for Travertine primarily occur from 
the combustion of fossil fuels, carbon dioxide (CO2) is the predominant GHG, accounting for 
over 99% of the carbon dioxide equivalent (CO2e) emissions resulting from building energy and 
water demand and over 97% of the vehicular GHG emissions.  Methane (CH4) and nitrous oxide 
(N2O) account for the remaining foreseeable GHG emissions.  Methane and nitrous oxide are 
converted to CO2e using global warming potentials of 21 and 310 respectively2. 
 
The study then normalizes the projected GHG emissions for Travertine per capita and per service 
population (residents plus created jobs) to compare Travertine’s projected GHG emission 
intensity levels to the California 2020 business-as-usual (BAU) GHG emission intensity levels 
and to the GHG emission intensity levels required to meet California’s AB 32 GHG emission 
reduction goals for 2020 (see Table 4).  With the sustainability features in place, Travertine’s 
GHG emission intensity levels are projected to be 47% less than California’s 2020 BAU 
intensity levels3 and 28% less than the GHG emission intensity levels required to meet 
California’s AB 32 GHG emission reduction goals for 2020. 
 
 
 
 
 
 

                                                 
1 This analysis focuses on the operational life cycle stage of the project, not on construction or end of life. 
2 California Climate Action Registry, “General Reporting Protocol,” Version 3.1, January, 2009. 
3 California Air Resources Board, “Climate Change Scoping Plan:  A Framework for Change,” December 2008.  
Available: http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf   
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Table 1.  Summary of GHG emission reductions for Travertine with sustainability 
initiatives compared with a benchmark community 

Category 

Benchmark 
GHG 

Emissions 
(mtCO2e/yr) 

Travertine Sustainability 
Initiative GHG Emission 
Reductions (mtCO2e/yr) 

Percent Reduction 
from Category 
Benchmark 

Building Energy Use  93,100  63,000  68% 

Community Design    3,500   
Exceeding Title 24 2008 
(30% res., 15% com.) 

  38,600   

Renewable EnergyA    20,200   
Heat Island Mitigation    700   
Vehicular Emissions  196,400  45,900  23% 
Project Design Features    40,400   

Roundabouts    5,500   
Water Demand  10,800  5,900  55% 
Residential Savings    700   

Dual Piping    5,200   
Total Project Operational 
GHG Emissions 

300,300  114,800  38% 
A Renewable energy reductions based on exceeding Title 24 2008 by 30% for residential and 15% for commercial. 

 
 
Residential and Commercial Building Energy Use 
GHG emission reductions associated with residential and commercial building energy use can be 
achieved through community design, exceeding Title 24 building standards, meeting Travertine 
energy needs with renewable energy, and mitigating the community’s heat island effect.  The 
potential reductions are summarized in Table 2 and are discussed in further detail in the 
following sections.4 
 
 
 
 
 

                                                 
4 If Travertine elects to pay an extra fee for designated zero-carbon electricity sources from the Imperial Irrigation 
District, building energy use GHG emissions could be reduced by an additional 18,400 mtCO2e/yr, bringing total 
potential building energy use reductions to 87% and overall project GHG emission reductions to 44% compared 
with the benchmark community.  Travertine per capita operational GHG emissions would be reduced to 4.4 
mtCO2e/person-yr and per service population GHG emissions would be reduced to 3.3 mtCO2e/SP-yr.  See the 
Normalized GHG Emission Analysis Section for more details on per capita and per service population calculations. 
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Table 2.  Summary of residential and commercial building energy use GHG emission 
reductions 

Sustainability Initiative  Description 
GHG Reductions 
(mtCO2e/yr) 

Community Design – Multi‐
family/Mixed‐Use Housing 

Average residential and commercial 
energy use can be reduced through 
higher density residential and mixed 
use community design 

3,500 

Exceed Title 24 2008  
2008 Title 24 standards are exceeded 
by 30% for residential and by 15% for 
commercial  

38,600 

Renewable Energy SupplyA 

80% of commercial buildings meet 40% 
of their energy needs with renewable 
energy; 80% of residential buildings 
meet 60% of their energy needs with 
renewable energy 

20,200 

Heat Island Effect Mitigation 

Cool pavements, cool roofs, and urban 
trees are used to reduce air 
conditioning/cooling loads by reducing 
the heat island effect 

700 

A Renewable energy GHG reductions are dependent on the building energy efficiency standards in place based on 
the way the sustainability initiatives are written.  This calculation assumes building energy efficiency exceeds Title 
24 2008 standards by 30% in the residential sector and by 15% in the commercial sector. 
 
Community Design 
Electricity and natural gas consumption in residential and commercial buildings is projected to 
account for approximately 16% of Travertine’s anticipated GHG emissions5 with all building 
energy use sustainability initiatives in place. The Travertine community, with its design 
incorporating medium to high density residential areas and specific commercial sector functions, 
can be compared with a community that would meet average California residential and 
commercial electricity (5,914 kWh/yr residential, 15.58 kWh/sf/yr commercial) and natural gas 
use as estimated in the California Energy Efficiency Strategic Plan6 and in the California Climate 
Action Registry7 reporting protocol.  It is estimated that Travertine’s residential electricity use 
will be approximately 93.5 million kWh per year compared with 98.5 million kWh per year for a 
benchmark community and commercial electricity use will be reduced from 78.4 million kWh 
per year to 72.9 million kWh/yr.  Using a GHG emission factor of 0.33 kg CO2e/kWh4, it is 
                                                 
5 See Appendix A for details on community energy consumption calculations. 
6 California Public Utilities Commission, “California Long Term Energy Efficiency Strategic Plan:  Achieving 
Maximum Energy Savings in California for 2009 and Beyond,”  September, 2008, Available Online: 
http://www.californienergyefficiency.com Last Accessed:  July 2, 2009. 
7 California Climate Action Registry, “General Reporting Protocol,” Version 3.1, January, 2009. 
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anticipated that Travertine will save approximately 3,500 mtCO2e/yr (4% reduction from 
benchmark) based on the design of the residential and commercial sectors compared with a 
benchmark community. 
 
Exceeding Title 24 
The benchmark community design calculations are based on average consumption factors that 
assume meeting the 2005 Title 24 building energy efficiency standards.  Travertine’s energy use 
based on community design can be further reduced by setting mandatory energy efficiency 
standards for the residential and commercial buildings that surpass Title 24 standards.  A 
benchmark community of Travertine’s size in the same climate zone would be expected to emit 
approximately 89,600 mtCO2e/yr from the consumption of natural gas and electricity.  The 
community design discussed in the previous section reduces projected emissions to 73,100 
mtCO2e/yr.  Travertine is proposing to set standards of exceeding 2008 Title 24 standards by 
30% in the residential sector and by 15% in the commercial sector.  It is estimated that the 2008 
Title 24 standards exceed the 2005 Title 24 benchmark by 15-20%8.  Reductions in electricity 
and natural gas consumption from meeting the above stated goals of exceeding 2008 Title 24 
standards by 30% in residential and 15% in commercial are expected to lead to GHG emission 
reductions of approximately 38,600 mtCO2e/yr (a reduction of over 40% from benchmark).   
 
Greenhouse Gas Equivalent to Exceeding 2008 Title 24 
To achieve the stated GHG reductions associated with exceeding 2008 Title 24 by 30% in the 
residential sector and by 15% in the commercial sector, Travertine must reduce GHG emissions 
by 24,100 mtCO2e/yr in the residential sector and 14,500 mtCO2e/yr in the commercial sector. 
 
Meeting Travertine Energy Needs with Renewable Energy 
Travertine’s operational GHG emissions can be further reduced compared with the emissions of 
a benchmark community if a portion of the community’s electricity and natural gas requirements 
are met with renewable energy.  Travertine’s sustainability strategies propose that 80% of the 
residential buildings will meet 60% of their energy needs with renewable energy.  Additionally, 
80% of the commercial buildings will meet 40% of their energy needs with renewable energy.  
The types of renewable energy to be used and the percentage that will offset electricity vs. 
natural gas requirements have not been specified.  However, if it is assumed that renewable 
energy offsets are equally applied to natural gas and electricity and that the Travertine 
community exceeds 2008 Title 24 standards by 30% in the residential sector and 15% in the 
commercial sector, then 11,600 mtCO2e/yr could be offset in the residential buildings and 8,600 
mtCO2e/yr could be offset in commercial buildings (accounting for over 20% of the projected 
GHG reduction from the benchmark community building energy use).   
 
 

                                                 
8 http://www.greenbuildingadvisor.com/blogs/dept/green-building-news/california-s-title-24-marches-toward-
greener-standards   Calculations conservatively assume that 2008 Title 24 exceeds 2005 Title 24 by 20%. 
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Heat Island Effect Mitigation 
According to the Environmental Protection Agency9, as rural areas are converted to more 
developed communities with buildings, roads, and other infrastructure in place, a heat island 
effect is realized that raises air temperatures significantly.  Annual mean air temperatures may 
rise by as much as 1-3 degrees Celsius compared with surrounding areas, and nighttime 
temperatures may be as much as 12 degrees Celsius higher.  The effects of heat islands are 
particularly important during the summer months when higher temperatures lead to increased 
energy consumption and elevated emissions of air pollutants and greenhouse gases among other 
impacts.  Research by Lawrence Berkeley National Laboratory10 suggests that about 20% of the 
national cooling demand can be avoided through systematic implementation of heat island 
mitigation measures. 
 
Travertine proposes numerous measures that are in line with best practices in heat island effect 
mitigation.  The plan includes utilizing cool roofs, cool pavements, and strategically placed 
shade trees to minimize the heat island effect of the community.  Conservatively, if it is assumed 
that Travertine is successful in achieving a 50% reduction in heat island effect, the community 
may realize a 10% reduction in cooling demand compared with a benchmark community.  
According to the California Energy Efficiency Strategic Plan, approximately 10% of residential 
electricity use and 15% of commercial electricity use are due to air conditioning/cooling demand.  
Compared with a benchmark community of 16,655 dwelling units using an average of 5,914 
kWh/household per year, Travertine’s heat island mitigation initiatives may lead to annual 
savings of approximately 985,000 kWh and GHG emission reductions of over 320 mtCO2e/yr.  
Similarly, heat island mitigation could lead to commercial cooling electricity savings of 
approximately 1.2 million kWh/yr and GHG emission reductions of over 380 mtCO2e/yr for 
combined heat island reduction GHG emission reductions of approximately 700 mtCO2e/yr. 
 
Vehicular emissions 
Vehicular emissions from mobile sources account for approximately 80% of Travertine’s 
estimated operational emissions with the implemented sustainability initiatives.  As a result, 
Travertine has instituted several measures in an attempt to minimize personal vehicle travel in 
the community.   Transportation measures include using mixed-use/higher density development 
projects, incorporating public transit in project design, promoting pedestrian and bicycle travel, 
planning for the widespread use of neighborhood electric vehicles (NEVs), designing 
roundabouts to facilitate more efficient movement of traffic, and creating a good jobs/housing 
balance.  Table 3 summarizes the potential impacts of Travertine’s transportation sustainability 
initiatives.     

                                                 
9 http://www.epa.gov/hiri/about/index.htm 
10 Akbari, Hashem, “Energy Saving Potentials and Air Quality Benefits of Urban Heat Island Mitigation,”  
Lawrence Berkeley National Laboratory – Heat Island Group Available Online:  
http://www.osti.gov/bridge/servlets/purl/860475-UlHWIq/860475.pdf,  Last Accessed:  July 7, 2009. 
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Table 3.  Summary of vehicular GHG emission reductions 

Sustainability Initiative  Description 
GHG Emission 
Reductions 
(mtCO2e/yr) 

Community Design – Mode 
Shifting 

Intelligent community design to shift trips 
from private automobiles to transit, 
walking, bicycles, and NEVs and to reduce 
overall number and distance of trips 

40,400 

Roundabouts 

Replace signalized and stop sign 
intersections with roundabouts (16) to 
improve traffic flow, minimize idling time, 
and reduce accelerations/decelerations 

5,500 

 
According to Table 1-4.1 of the Traffic Study Supplement11, the concept plan for a benchmark 
Travertine community without the project’s sustainability features would yield 2,354,193 vehicle 
miles traveled (VMT) per day.  The project sustainability features are projected to reduce VMT 
per day to 1,870,066, a reduction of more than 20%.  The Traffic Study Supplement contains 
additional information regarding the assumptions behind the VMT reduction.  VMT can be used 
to estimate the GHG emission savings associated with the project’s sustainability features.  For 
estimating the associated GHG emissions, this study assumes that the VMT will occur in 
gasoline-powered vehicles.  According to California Climate Action Registry12, the current 
emission factor for gasoline consumption is 8.81 kg CO2 per gallon.  By 2020, California has 
committed to reducing the carbon content of transportation fuels by 10%13 thereby reducing the 
estimated emission factor for 2020 to approximately 8 kg CO2e per gallon once methane and 
nitrous oxide emissions are included.  For converting VMT to gallons consumed, an average 
fleet fuel economy for 2020 of 35 miles per gallon is used in line with the national fuel efficiency 
policy14.  Using these assumptions, a benchmark community of Travertine’s size would emit 
196,400 mtCO2e/yr from mobile emissions while the compact design and sustainability 
initiatives of the current Travertine plan would yield 156,000 mtCO2e per year, a savings of 
40,400 mtCO2e per year. 
 
 
 

                                                 
11 Urban Crossroads, “Travertine Point Mixed use Compact Development Scenario (16,655 DUs) Traffic Study 
Supplement, Counties of Riverside and Imperial, California, June 17, 2010. 
12 California Climate Action Registry, “General Reporting Protocol,” Version 3.1, January, 2009. 
13 Low Carbon  Fuel Standard:  http://www.gov.ca.gov/index.php?/press-release/5174/ 
14 National Fuel Efficiency Policy:  http://www.whitehouse.gov/the_press_office/president-obama-announces-
national-fuel-efficiency-policy/ 
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Roundabouts 
Travertine anticipates utilizing roundabouts for sixteen of its intersections in an effort to improve 
traffic flow and to minimize idling.  Urban Crossroads’ analysis of study area roundabouts 
suggests that drivers will save an average of 43,000 gallons of fuel per year per roundabout 
based on reductions in stop time, idling, and required accelerations/decelerations.  Multiple 
studies back up the assertion that roundabouts result in significant GHG emission and fuel 
savings compared with traditional signalized or stop sign-based intersections with actual 
emission reductions dependent on the anticipated traffic flow patterns through the 
intersections15,16.  Based on an average 2020 emission factor for the consumption of gasoline in 
automobiles of 8 kg CO2e/gallon and assuming conservatively that the 43,000 gallons of saved 
fuel is gasoline, the Travertine Point development will save approximately 5,500 mtCO2e/yr 
compared with a benchmark community based on the presence of roundabouts as opposed to 
traditional intersections. 
 
Water Initiatives 
In addition to instituting sustainability initiatives to reduce building energy use and vehicular 
emissions, Travertine is also targeting significant reductions in water consumption.  Reductions 
in water consumption can be translated to reductions in GHG emissions based on the energy 
required to treat and transport utilized water17.  Examples of water saving measures proposed by 
Travertine include the use of water-efficient irrigation systems, water-efficient building design, 
and dual plumbing to facilitate gray-water use for landscape irrigation.  Table 4 summarizes the 
potential GHG savings from water reduction initiatives 
 
 
 
 
 
 
 
 
 
 
                                                 
15 Redington, Tony, “Modern Roundabouts, Global Warming, and Emissions Reductions:  Status of Research, and 
Opportunities for North America,” Vermont Department of Public Service. Available Online:  
http://www.nh.gov/oep/resourcelibrary/referencelibrary/r/roundabouts/documents/vermontctrfpaper.pdf  Last 
Accessed July 6, 2009. 
16 Hesch, Maxine, “Quantitatively Determining the Emissions Reductions Benefits of the Replacement of 
aSignalized Intersection by a Roundabout,”  Available Online:  
https://www.nysdot.gov/main/roundabouts/files/Emissions_Reduction.pdf  Last Accessed July 6, 2009. 
17 California Energy Commission, Public Interest Energy Research Program, “Refining Estimates of Water-related 
Energy Use in California,” Prepared for the California Energy Commission’s Public Interest Energy Research 
Program, December 2006.  Available Online:  http://www.energy.ca.gov/2006publications/CEC-500-2006-
118/CEC-500-2006-118.PDF  Last Accessed:  July 7, 2009. 
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Table 3.  Summary of Water Supply GHG Emission Reductions 

Sustainability Initiative  Description 
GHG Reductions 
(mtCO2e/yr) 

Residential indoor water 
consumption standards 

Require residential buildings to meet 
more stringent water consumption 
standards to achieve a 15%‐20% 
reduction in residential potable water 
consumption.  Benchmark community 
residential indoor water use = 69.3 
gallons/per capita/day; Travertine 
standards = 57 gallons/per capita/day  

700 

Dual Pipe System  

Separate potable and non‐potable 
water supplies, allow for use of 
recycled water and agricultural quality 
water for outdoor uses throughout the 
community 

5,200 

 
Travertine anticipates saving water-related GHG emissions compared with a benchmark 
community in two primary ways.  The first is that the community plans to implement a suite of 
water saving measures to achieve at least a 15%-20% reduction in residential indoor water 
consumption as discussed in the water section of the Environmental Impact Report.  By reducing 
residential indoor water consumption by 15%-20%, Travertine can save over 195 million gallons 
(MG) of potable water per year yielding GHG emission reductions of over 700 mtCO2e/yr. In 
addition to the GHG emission savings from reduced residential indoor water consumption, 
Travertine anticipates realizing far greater GHG emission reductions as a result of implementing 
the community-wide dual piping system.  The dual piping will allow Travertine to meet all of its 
residential and non-residential outdoor water needs using non-potable water sourced from the 
Colorado River, similar to how the agricultural watering needs of the current area are met.  
According to the California Energy Commission report18, electricity consumption for water 
supply, conveyance, and treatment in Southern California averages 11,110 kWh/MG for both 
indoor and outdoor water use.  However, by maintaining a dual piping system to keep potable 
and non-potable water separate and by sourcing the water from the Colorado River or recycling 
water from local wastewater treatment plants, the electricity required for water supply, 

                                                 
18 California Energy Commission, Public Interest Energy Research Program, “Refining Estimates of Water-related 
Energy Use in California,” Prepared for the California Energy Commission’s Public Interest Energy Research 
Program, December 2006.  Available Online:  http://www.energy.ca.gov/2006publications/CEC-500-2006-
118/CEC-500-2006-118.PDF  Last Accessed:  July 7, 2009. 
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conveyance, and treatment is significantly reduced to only 1,150 kWh/MG17, similar to the 
energy requirements for agricultural uses.  With 1,570 MG of water projected to be consumed 
each year for outdoor, non-potable uses, Travertine projects to save about 5,200 mtCO2e/yr 
compared with a benchmark community due to the presence of the dual pipe system. 
 
Normalized Greenhouse Gas Emission Analysis 
As California seeks to meet its 2020 GHG emission reduction goals under AB 32 (i.e. capping 
2020 GHG emissions at 1990 levels), it is important to evaluate whether new developments help 
meet California’s future population and employment demands in a way that is in line with the 
AB 32 goals.  One suggested methodology for evaluating new developments is to examine the 
GHG emission intensity of the project in terms of both GHG emissions per capita and GHG 
emissions per service population (SP) with the SP defined as population plus jobs.  This 
methodology was originally proposed by the California Air Pollution Control Officers 
Association19, and the methodology, while not approved for formally determining project 
significance under CEQA, can be used to help evaluate whether a proposed project can help meet 
California’s increasing population and employment demands in 2020 and beyond while still 
enabling the state to meet its GHG emission reduction goals.   
 
The GHG emission intensity can be compared with the business-as-usual (BAU) GHG emission 
intensity for California’s economy in 2020 as projected by the Climate Change Scoping Plan20 
using 2002-2004 data.  Additionally, the California Air Resources Board21 (CARB) has 
conducted an analysis of the impact of the AB 32 scoping plan on California’s economy in 2020.  
As part of this analysis, CARB has estimated projected GHG emissions by sector in 2020 
assuming all aspects of the scoping plan are enacted.  For both the BAU and AB 32 scoping plan 
projections, the statewide sectors that directly relate to potential operational impacts from 
Travertine include residential, commercial, transportation, and electricity generation GHG 
emissions.   
 
Statewide in 2020, the projected GHG emissions for these sectors are approximately 411 million 
mtCO2e/yr for BAU and approximately 306 million mtCO2e/yr if the AB 32 scoping plan 
initiatives are enacted.  The GHG emission projections are not allocated to specific counties.  
The projected population for California in 2020 is 44.1 million with an expected labor demand of 

                                                 
19 California Air Pollution Control Officer’s Association, “CEQA & Climate Change:  Evaluating and Addressing 
Greenhouse Gas Emissions from Projects Subject to the California Environmental Quality Act,” January 2008.  
Available Online:  http://www.capcoa.org/wp-content/uploads/downloads/2010/05/CAPCOA-White-Paper.pdf  Last 
Accessed:  June 25, 2010. 
20 California Air Resources Board, “Climate Change Scoping Plan:  A Framework for Change,” December 2008.  
Available: http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf   
21 California Environmental Protection Agency Air Resources Board, “Updated Economic Analysis of California’s 
Climate Change Scoping Plan:  Staff Report to the Air Resources Board,  March 24, 2010.  Available Online:  
http://www.arb.ca.gov/cc/scopingplan/economics-sp/updated-analysis/updated_sp_analysis.pdf  Last Accessed:  
June 25, 2010. 
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14.9 million jobs20.  Normalizing the 2020 BAU and AB 32 scoping plan projections by the 
population yields an expected California GHG per capita emission intensity of 9.3 
mtCO2e/person for BAU and 6.9 mtCO2e/person with the AB 32 scoping plan initiatives in 
place.  When expected jobs are added to the population to evaluate the SP, the projected GHG 
emission intensities per SP from the analyzed GHG emission sectors are 7.0 mtCO2e/SP for 
BAU and 5.2 mtCO2e/SP for California to meet its 2020 AB 32 GHG emission reduction goals. 
 
The same GHG emission categories (i.e. residential, commercial, electricity, and transportation) 
can be evaluated for Travertine and normalized per capita and per SP in order to compare the 
GHG emission intensity of Travertine to California’s GHG emission reduction goals.  Travertine 
projects a population of 37,710 with 12,856 jobs for an SP of 50,566.  A benchmark community 
of Travertine’s size without sustainability features would project to emit 300,300 mtCO2e/yr 
compared with 185,500 mtCO2e/yr for Travertine with the sustainability features in place.  Table 
4 compares the normalized GHG emission intensities for the benchmark community and for 
Travertine with sustainability initiatives to California’s 2020 benchmarks for BAU and for the 
AB 32 scoping plan goals. 
 
Table 4.  Greenhouse gas emission intensities for Travertine benchmark and Travertine w/ 
sustainability initiatives vs. California business-as-usual (BAU) and AB 32 scoping goals 

Operational GHG 

Emissions per Capita 

(mtCO2e/person)

% Change from 

California 

2020 BAU

% Change from 

California 2020 

Scoping Plan 

Goals

Operational GHG 

Emissions per Service 

Population 

(mtCO2e/SP)

% Change from 

California 

2020 BAU

% Change from 

California 2020 

Scoping Plan 

Goals

California 2020 

Business‐as‐usual
9.3 N/A 34% 7.0 N/A 34%

California 2020 

Scoping Plan Goals
6.9 ‐26% N/A 5.2 ‐26% N/A

Travertine 

Benchmark
8.0 ‐15% 15% 5.9 ‐15% 15%

Travertine w/ 

sustainability 

features

4.9 ‐47% ‐29% 3.7 ‐47% ‐29%

Greenhouse Gas Emissions Per Capita Greenhouse Gas Emissions Per Service Population

 
*Values rounded to two significant figures. 
 
As shown in Table 4, the operational GHG emissions for a development the size of Travertine 
without the sustainability features (Travertine Benchmark) would be 15% less than California 
2020 BAU levels, but would exceed California’s 2020 AB 32 GHG emission intensity goals by 
approximately 15% per capita and per SP, thereby not aiding the state in meeting its future 
population and employment needs while still achieving the GHG emission reduction goals.  
However, by including sustainability features targeting building energy use, vehicular emissions, 
and water demand, Travertine’s operational GHG emission intensities with sustainability 
features are projected not only to be 47% below California’s 2020 BAU levels but also to be 
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approximately 29% below California’s 2020 per capita and per SP GHG emission intensity 
benchmarks under the AB 32 scoping plan goals.   
 
Comparison with Existing Communities 
Travertine’s per capita GHG emission intensity of 4.9 mtCO2e/person is projected to be well 
below other existing communities in the region.  For comparison, Palm Desert has calculated a 
per capita GHG emission intensity of 12.2 mtCO2e/person22 and San Diego County reports a 
similar per capita GHG emission intensity of 12 mtCO2e/person23.  California must add both 
housing for new population and additional jobs to meet projected demand in 2020 and beyond.  
Travertine’s projected operational GHG emission intensity per capita and per SP indicates that 
the community can aid California in meeting its growing population and labor demands while 
still achieving the statewide GHG emission reduction goals. 
 
Relationship to Senate Bill 375 Greenhouse Gas Reduction Goals 
Senate Bill 375 (SB 375) required CARB to establish GHG emission reduction goals for each of 
the 18 Metropolitan Planning Organizations (MPO) in California including regional targets for 
2020 and 2035.   The MPO for the Travertine site is the Southern California Association of 
Governments (SCAG) and CARB accepted SCAG’s recommended 2020 reduction target of an 
8% per capita reduction in GHG emissions compared with 2005 baseline year emissions.  
According to the CARB staff report24, SCAG’s reduction scenarios were built assuming 
implementation of land use patterns that reflect locally-supported land use policies and that 
incorporate transportation infrastructure improvements along with new transportation demand, 
pricing, and system management strategies.  
 
The SB 375 reduction goals for SCAG are region-wide and are not tied to specific development 
projects.  However, Travertine incorporates many of the strategies recommended in the staff 
report for meeting the SB 375 goals including: 

- Increasing mixed use development; 
- Improving the connectivity of streets and the pedestrian network; 
- Improving neighborhood and site design through traffic calming and beautification; 
- Providing local workforce housing; 
- Improving bicycle infrastructure; and  
- Other trip reduction strategies such as the NEV network.  

 

                                                 
22 The Desert Sun “Actions Lag Ambitions on Local Greenhouse Gas Plan,” Available Online:  
http://www.mydesert.com/apps/pbcs.dll/article?AID=20106170311  Last Accessed:  July 1, 2010. 
23 Anders et al., “San Diego County Greenhouse Gas Inventory:  An Analysis of Regional Emissions and Strategies 
to Achieve AB 32 Targets,” September 2008.  Available Online:  
http://legacy.signonsandiego.com/news/science/images/080918carbonfootprint.pdf  Last Accessed July 1, 2010. 
24 California Air Resources Board, “Regional Greenhouse Gas Emission Reduction Targets for Automobiles and 
Light Trucks Pursuant to Senate Bill 375 – Staff Report,” August 9, 2010, Available Online 
http://arb.ca.gov/cc/sb375/staffreport_sb375080910.pdf Last Accessed:  August 20, 2010.  
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The CARB staff report does not contain quantitative criteria for determining if a project is in line 
with an MPOs SB 375 reduction requirements.  However, this study uses rough calculations to 
evaluate Travertine’s potential impact.  For these calculations, only internal and external project 
trips that are expected to be taken by Travertine project residents are included in order to 
calculate per capita VMT.  Trips generated by non-Travertine residents are excluded as they 
would be accounted for elsewhere in SCAG’s per capita GHG emissions from passenger vehicle 
travel calculations.  As noted in Table 1.4-1 of the traffic impact analysis, the project estimates 
1,870,066 VMT/weekday including local and external travel.  Of the external vehicle trips, it is 
estimated by Urban Crossroads that 922,073 VMT/weekday are the result of trips generated by 
persons not living in Travertine.  Therefore, the estimated passenger vehicle travel for Travertine 
residents is 947,993 VMT/weekday.  The VMT can be converted to estimated per capita GHG 
emissions by using the same assumptions outlined in the Vehicular Emissions section of this 
report (e.g. average fleet fuel economy equals 35 mpg based on tighter 2020 fuel economy 
standards and average GHG emission factor of 8 kgCO2e/gallon based on implementation of the 
low carbon fuel standard).   
 
Using these assumptions and a Travertine population of 37,710, the estimated per capita GHG 
emissions from passenger vehicle travel equate to about 6 kg CO2e/person/weekday.  
According to data provided by SCAG in developing the SB 375 standards25, SCAG’s per capita 
GHG emissions from passenger vehicles in 2005 (the baseline year) were equal to 9.6 kg 
CO2e/person/weekday.  Meeting the 8% per capita GHG emission reduction goal would require 
reducing SCAG’s average per capita passenger vehicle GHG emissions to 8.8 kg 
CO2e/person/weekday, a value greater than the projected passenger vehicle emissions from 
Travertine residents of 6 kg CO2e/person/weekday.  As stated previously, SB 375 is not designed 
for evaluating the impacts of a specific proposed development project or for determining how a 
specific project fits into a regional transportation plan developed by an MPO, but these rough 
calculations indicate that GHG emissions from personal vehicle travel by Travertine residents is 
unlikely to adversely impact SCAG’s ability to meet its 2020 per capita SB 375 GHG emission 
reduction goals. 
 
Current Greenhouse Gas Emissions at the Site 
In 2009, the nine mayors of the Coachella Valley pledged to create a GHG emission inventory 
for the region.  However, this analysis has yet to be completed with Palm Desert being the only 
city in the Coachella Valley to complete its inventory26.  As a result, a comprehensive GHG 
emission inventory for the existing site has not been completed.  However, a rough estimate of 
the GHG emissions from the existing activities in the area (including agriculture and solid waste 
disposal) can be calculated based on California averages.  According to the existing agriculture 
                                                 
25Southern California Association of Governments, “Preliminary Report on Target Setting from MTC, SACOG, 
SANDAG, and SCAG,” May 18, 2010, Available Online: 
http://www.arb.ca.gov/cc/sb375/mpo/prelimreport.mtc.sacog.sandag.scag.pdf Last Accessed:  August 20, 2010. 
26 The Desert Sun “Actions Lag Ambitions on Local Greenhouse Gas Plan,” Available Online:  
http://www.mydesert.com/apps/pbcs.dll/article?AID=20106170311  Last Accessed:  July 1, 2010. 
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section of Travertine’s Environmental Impact Report, there are 3,129 acres of farmland within 
the site boundaries including grapes, citrus, dates, and row crops.  California’s GHG emission 
inventory for 2002 estimates that agricultural GHG emissions (excluding livestock) were 13.8 
million mtCO2e for crop growing, land preparation and maintenance, fertilizer use, crop 
harvesting and residue burning, and general agricultural fuel use (e.g. diesel, natural gas, and 
gasoline)27.  In 2002, California had approximately 8.5 million acres of harvested cropland28 
leading to a statewide average agricultural GHG emission intensity of about 1.6 mtCO2e/acre for 
non-livestock farmland.  Multiplying that value by the 3,129 acres of farmland at the existing site 
yields estimated agricultural GHG emissions of about 5,000 mtCO2e/yr.   
 
Additional GHG emissions at the site not related to the agricultural activities are expected to be 
minimal based on existing conditions.  These include the operation of the Oasis Landfill and 
three existing residential buildings on site.  Estimated GHG emissions from the landfill are 
approximately 420 mtCO2e/yr based on an average daily intake of about 12 tonnes, 321 
operating days per year, and an EPA GHG emission factor for municipal waste of 0.11 
mtCO2e/tonne waste29.  The existing three residential homes are expected to contribute less than 
10 mtCO2e/yr based on average electricity and natural gas use for the region.  As a result, the 
existing GHG emissions on the site from agricultural operations, existing buildings, and the 
landfill are estimated at approximately 5,400-5,500 mtCO2e/yr. 
 
Conclusion 
If Travertine successfully implements its proposed sustainability initiatives, including exceeding 
2008 Title 24 building energy efficiency standards by at least 30% in the residential and 15% in 
the commercial sector, the community can realize operational GHG emission reductions of 
approximately 38% compared with a benchmark community that does not implement the same 
sustainability initiatives.   
 

 GHG emissions from residential and commercial energy use can be reduced by 68% 
compared with a benchmark community through community design, energy efficiency 
standards, renewable energy supply, and heat island effect mitigation. 

 GHG emissions from mobile sources can be reduced by 23% through community design, 
mode shifting, and roundabouts. 

 GHG emissions from water supply can be reduced by 55% through the use of enhanced 
residential indoor water use standards and the implementation of the dual pipe system. 

                                                 
27 California Air Resources Board, “Greenhouse Gas Inventory – 2020 Forecast,” Available Online:  
http://www.arb.ca.gov/cc/inventory/data/forecast.htm  Last Accessed:  July 1, 2010. 
28 United States Department of Agriculture, “The Census of Agriculture,” Available Online:  
http://www.agcensus.usda.gov/Publications/2002/Volume_1,_Chapter_2_US_State_Level/st99_2_023_023.pdf  
Last Accessed:  July 1, 2010. 
29 See Solid Waste chapter of the EIR for more details. 
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 Travertine’s operational GHG emission intensity per capita and per service population 
can be approximately 47% below the BAU GHG emission intensity benchmark for 
California in 2020  

 Moreover, Travertine’s operational GHG emission intensity per capita and per service 
population can be approximately 29% below the benchmark GHG emission intensity 
levels required for California to meet its AB 32 scoping plan GHG emission reduction 
goals. 
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Appendix A 
 

Assumptions for Benchmark Community and Travertine Building Energy Calculations 
based on 2005 Title 24 Building Energy Efficiency Requirements 
 
For the benchmark community, 
16,655 DU * 5,914 kWh/DU-yr30 = 98,497,670 kWh/yr – residential 
5,029,500 sf * 15.58 kWh/sf-yr31 = 78,359,610 kWh/yr – commercial 
Total benchmark residential and commercial = 176,857,280 kWh/yr 
 
For Travertine, 
Residential32 
10,446 single family homes * 6,760 kWh/yr = 70,614,960 kWh/yr 
2,206 town homes * 4,218 kWh/yr = 9,304,908 kWh/yr 
4,003 multi-family * 3,397 kWh/yr = 13,598,191 kWh/yr 
Total residential = 93,518,059 kWh/yr 
 
Commercial33 
1,505,000 sf business park light commercial at 15.4 kWh/sf-yr = 23,177,000 kWh/yr 
720,000 sf commercial retail (regional) at 14.06 kWh/sf-yr = 10,123,200 kWh/yr 
540,000 sf commercial retail (local) at 14.06 kWh/sf-yr = 7,592,400 kWh/yr 
665,500 sf commercial tourist at 12.13 kWh/sf-yr = 8,072,515 kWh/yr 
1,599,000 sf mixed use at 15.0 kWh/sf-yr = 23,910,380 kWh/yr 
Total commercial = 72,875,495 kWh/yr 
 
Total Travertine residential and commercial = 166,393,554 kWh 
CO2e factor = 0.33 kg CO2e/kWh 
 
GHG savings for Travertine based on community design = 3,500 mtCO2e 
 
Note:  Natural gas consumption is conservatively assumed to be unchanged between the 
benchmark estimate and Travertine community as designed at 618,200 MMBtu/yr for residential 
and commercial leading to GHG emissions of 34,800 mtCO2e/yr.

                                                 
30 California Public Utilities Commission, “California Long Term Energy Efficiency Strategic Plan:  Achieving 
Maximum Energy Savings in California for 2009 and Beyond,”  September, 2008, Available Online: 
http://www.californienergyefficiency.com Last Accessed:  July 2, 2009. 
31 Travertine Point Environmental Impact Report Appendix 6-3d Table GHG-6. 
32 California Energy Commission, California Statewide Residential Appliance Saturation Study Volume 2, Study 
Results Final Report, KEMA-XENERGY, Itron, RoperASW, June 2004 300-00-004 
http://www.energy.ca.gov/reports/400-04-009/2004-08-17_400-04-009VOL2B.PDF  
33 California Energy Commission, California Commercial End-Use Survey, Itron, Inc. March 2006 CEC-400-2006-
005 



 

 

 


