
Air Quality Calculations for Alternative 3
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 3.urb 
Project Name:                   Alternative 3 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                       SUMMARY REPORT     
                    (Pounds/Day - Summer) 
 
AREA SOURCE EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 TOTALS (lbs/day,unmitigated)     96.20     20.74     31.93      0.17      0.12 
  
  
OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 
 TOTALS (lbs/day,unmitigated)    151.58    141.89  1,549.35      0.89    133.57 
 
SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10    
 TOTALS (lbs/day,unmitigated)    247.78    162.63  1,581.28      1.05    133.69 
 
  
 
 
Page: 2 
01/08/2010 3:24 PM 
 
 
 
               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 3.urb 
Project Name:                   Alternative 3 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                       SUMMARY REPORT     
                    (Pounds/Day - Winter) 
 
AREA SOURCE EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 TOTALS (lbs/day,unmitigated)     93.41     28.34     12.95      0.05      0.66 
  
  
OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 



 TOTALS (lbs/day,unmitigated)    133.47    204.68  1,503.65      0.73    133.57 
 
SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10    
 TOTALS (lbs/day,unmitigated)    226.88    233.03  1,516.60      0.78    134.23 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 3.urb 
Project Name:                   Alternative 3 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                       SUMMARY REPORT     
                         (Tons/Year)      
 
AREA SOURCE EMISSION ESTIMATES 
                                 ROG       NOx        CO       SO2      PM10 
 TOTALS (tpy, unmitigated)     16.00      3.78      5.83      0.03      0.02 
  
  
OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
                                 ROG       NOx        CO       SO2      PM10 
 TOTALS (tpy, unmitigated)     26.56     29.72    279.98      0.15     24.38 
 
SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
                                 ROG       NOx        CO       SO2      PM10    
 TOTALS (tpy, unmitigated)     42.56     33.50    285.80      0.18     24.40 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 3.urb 
Project Name:                   Alternative 3 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                        DETAIL REPORT     
                    (Pounds/Day - Winter) 
 



AREA SOURCE EMISSION ESTIMATES (Winter Pounds per Day, Unmitigated) 
    Source                         ROG       NOx        CO       SO2      PM10 
 Natural Gas                      1.58     20.63      9.66         0      0.04 
 Hearth                           0.45      7.71      3.28      0.05      0.62 
 Landscaping - No winter emissions 
 Consumer Prdcts                 60.51         -         -         -         - 
 Architectural Coatings          30.86         -         -         -         - 
 TOTALS(lbs/day,unmitigated)     93.41     28.34     12.95      0.05      0.66 
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                 UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO       SO2      PM10 
Single family housing          40.27     63.08    462.61      0.23     41.74 
Apartments low rise            21.67     33.85    248.28      0.12     22.40 
Condo/townhouse general        21.93     34.30    251.59      0.12     22.70 
Elementary school               8.10     11.21     83.34      0.04      7.08 
City park                       0.38      0.57      4.14      0.00      0.36 
Commercial Center 10-30 a      17.56     24.84    186.86      0.08     15.36 
Commercial Center <10 ac.       8.28     11.61     87.63      0.04      7.16 
Commercial Shops                0.42      0.55      4.28      0.00      0.33 
Commercial Office              14.86     24.67    174.92      0.09     16.43 
 
TOTAL EMISSIONS (lbs/day)     133.47    204.68  1,503.65      0.73    133.57 
 
Includes correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
 
Analysis Year: 2007  Temperature (F): 50   Season: Winter 
 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
 
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
 
Single family housing      158.00    9.90 trips/dwelling unit    474.00 4,692.60 
Apartments low rise         22.81    6.90 trips/dwelling unit    365.00 2,518.50 
Condo/townhouse general     19.94    8.00 trips/dwelling unit    319.00 2,552.00 
Elementary school                    1.45 trips/students         750.00 1,087.50 
City park                            2.60 trips/acres             20.90    54.34 
Commercial Center 10-30 a           54.06 trips/1000 sq. ft.      51.40 2,778.68 
Commercial Center <10 ac.           85.06 trips/1000 sq. ft.      15.50 1,318.43 
Commercial Shops                    37.06 trips/1000 sq. ft.       1.90    70.41 
Commercial Office                   11.56 trips/1000 sq. ft.     143.20 1,655.39 
 
                                                 Sum of Total Trips    16,727.86 



                                       Total Vehicle Miles Traveled    87,959.37 
 
Vehicle Assumptions: 
 
Fleet Mix:  
 
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         
Diesel 
Light Auto                  55.20            1.80           97.80            
0.40 
Light Truck < 3,750   lbs   15.10            3.30           94.00            
2.70 
Light Truck  3,751- 5,750   16.10            1.90           96.90            
1.20 
Med Truck    5,751- 8,500    7.10            1.40           95.80            
2.80 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           
18.20 
Lite-Heavy  10,001-14,000    0.40            0.00           50.00           
50.00 
Med-Heavy   14,001-33,000    1.00            0.00           20.00           
80.00 
Heavy-Heavy 33,001-60,000    0.90            0.00           11.10           
88.90 
Line Haul > 60,000    lbs    0.00            0.00            0.00          
100.00 
Urban Bus                    0.10            0.00            0.00          
100.00 
Motorcycle                   1.70           82.40           17.60            
0.00 
School Bus                   0.10            0.00            0.00          
100.00 
Motor Home                   1.20            8.30           83.30            
8.40 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Rural Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Trip Speeds (mph)         35.0      40.0      40.0      40.0      40.0      40.0 
% of Trips - Residential  20.0      37.0      43.0 
 
% of Trips - Commercial (by land use) 
Elementary school                                       20.0      10.0      70.0 
City park                                                5.0       2.5      92.5 
Commercial Center 10-30 ac.                              2.0       1.0      97.0 
Commercial Center <10 ac.                                2.0       1.0      97.0 
Commercial Shops                                         2.0       1.0      97.0 
Commercial Office                                       48.0      24.0      28.0 
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Changes made to the default values for Land Use Trip Percentages 
 
The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/158. to 9.90/158. 
The Trip Rate and/or Acreage values for Condominium/townhouse general 
 have changed from the defaults 6.9/19.94 to 8.00/19.94 
 
Changes made to the default values for Area 
 
The natural gas residential percentage changed from 60 to 100. 
The wood stove percentage changed from 35 to 0. 
The wood fireplace percentage changed from 10 to 0. 
The natural gas fireplace percentage changed from 55 to 100. 
The landscape length of the summer period (in days) changed from 180 to 365. 
The landscape year changed from 2005 to 2007. 
The consumer product persons per residential unit changed from 2.861 to 3.056. 
 
Changes made to the default values for Operations 
 
The pass by trips option switch changed from off to on. 
The operational emission year changed from 2005 to 2007. 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 3.urb 
Project Name:                   Alternative 3 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                        DETAIL REPORT     
                    (Pounds/Day - Summer) 
 
AREA SOURCE EMISSION ESTIMATES (Summer Pounds per Day, Unmitigated) 
    Source                         ROG       NOx        CO       SO2      PM10 
 Natural Gas                      1.58     20.63      9.66         0      0.04 
 Hearth - No summer emissions 
 Landscaping                      3.24      0.11     22.27      0.17      0.08 
 Consumer Prdcts                 60.51         -         -         -         - 
 Architectural Coatings          30.86         -         -         -         - 
 TOTALS(lbs/day,unmitigated)     96.20     20.74     31.93      0.17      0.12 
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                 UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO       SO2      PM10 
Single family housing          43.11     43.63    482.80      0.28     41.74 
Apartments low rise            25.00     23.42    259.12      0.15     22.40 
Condo/townhouse general        24.48     23.73    262.56      0.15     22.70 
Elementary school              19.29      7.81     83.85      0.05      7.08 
City park                       0.67      0.39      4.13      0.00      0.36 
Commercial Center 10-30 a      15.84     17.37    181.54      0.10     15.36 
Commercial Center <10 ac.       7.32      8.12     84.91      0.05      7.16 
Commercial Shops                0.39      0.39      4.06      0.00      0.33 
Commercial Office              15.48     17.03    186.38      0.11     16.43 
 
TOTAL EMISSIONS (lbs/day)     151.58    141.89  1,549.35      0.89    133.57 
 
Includes correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
 
Analysis Year: 2007  Temperature (F): 90   Season: Summer 
 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
 
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
 
Single family housing      158.00    9.90 trips/dwelling unit    474.00 4,692.60 
Apartments low rise         22.81    6.90 trips/dwelling unit    365.00 2,518.50 
Condo/townhouse general     19.94    8.00 trips/dwelling unit    319.00 2,552.00 
Elementary school                    1.45 trips/students         750.00 1,087.50 
City park                            2.60 trips/acres             20.90    54.34 
Commercial Center 10-30 a           54.06 trips/1000 sq. ft.      51.40 2,778.68 
Commercial Center <10 ac.           85.06 trips/1000 sq. ft.      15.50 1,318.43 
Commercial Shops                    37.06 trips/1000 sq. ft.       1.90    70.41 
Commercial Office                   11.56 trips/1000 sq. ft.     143.20 1,655.39 
 
                                                 Sum of Total Trips    16,727.86 
                                       Total Vehicle Miles Traveled    87,959.37 
 
Vehicle Assumptions: 
 
Fleet Mix:  
 
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         
Diesel 
Light Auto                  55.20            1.80           97.80            
0.40 



Light Truck < 3,750   lbs   15.10            3.30           94.00            
2.70 
Light Truck  3,751- 5,750   16.10            1.90           96.90            
1.20 
Med Truck    5,751- 8,500    7.10            1.40           95.80            
2.80 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           
18.20 
Lite-Heavy  10,001-14,000    0.40            0.00           50.00           
50.00 
Med-Heavy   14,001-33,000    1.00            0.00           20.00           
80.00 
Heavy-Heavy 33,001-60,000    0.90            0.00           11.10           
88.90 
Line Haul > 60,000    lbs    0.00            0.00            0.00          
100.00 
Urban Bus                    0.10            0.00            0.00          
100.00 
Motorcycle                   1.70           82.40           17.60            
0.00 
School Bus                   0.10            0.00            0.00          
100.00 
Motor Home                   1.20            8.30           83.30            
8.40 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Rural Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Trip Speeds (mph)         35.0      40.0      40.0      40.0      40.0      40.0 
% of Trips - Residential  20.0      37.0      43.0 
 
% of Trips - Commercial (by land use) 
Elementary school                                       20.0      10.0      70.0 
City park                                                5.0       2.5      92.5 
Commercial Center 10-30 ac.                              2.0       1.0      97.0 
Commercial Center <10 ac.                                2.0       1.0      97.0 
Commercial Shops                                         2.0       1.0      97.0 
Commercial Office                                       48.0      24.0      28.0 
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Changes made to the default values for Land Use Trip Percentages 
 



The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/158. to 9.90/158. 
The Trip Rate and/or Acreage values for Condominium/townhouse general 
 have changed from the defaults 6.9/19.94 to 8.00/19.94 
 
Changes made to the default values for Area 
 
The natural gas residential percentage changed from 60 to 100. 
The wood stove percentage changed from 35 to 0. 
The wood fireplace percentage changed from 10 to 0. 
The natural gas fireplace percentage changed from 55 to 100. 
The landscape length of the summer period (in days) changed from 180 to 365. 
The landscape year changed from 2005 to 2007. 
The consumer product persons per residential unit changed from 2.861 to 3.056. 
 
Changes made to the default values for Operations 
 
The pass by trips option switch changed from off to on. 
The operational emission year changed from 2005 to 2007. 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 3.urb 
Project Name:                   Alternative 3 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                        DETAIL REPORT     
                         (Tons/Year)      
 
AREA SOURCE EMISSION ESTIMATES (Tons per Year, Unmitigated)  
    Source                       ROG       NOx        CO       SO2      PM10 
 Natural Gas                    0.29      3.77      1.76      0.00      0.01 
 Hearth                         0.00      0.00      0.00      0.00      0.00 
 Landscaping                    0.59      0.02      4.06      0.03      0.01 
 Consumer Prdcts               11.04         -         -         -         - 
 Architectural Coatings         4.07         -         -         -         - 
 TOTALS (tpy, unmitigated)     16.00      3.78      5.83      0.03      0.02 
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               UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO       SO2      PM10 



Single family housing           7.70      9.15     86.88      0.05      7.62 
Apartments low rise             4.36      4.91     46.63      0.03      4.09 
Condo/townhouse general         4.31      4.97     47.25      0.03      4.14 
Elementary school               2.84      1.63     15.27      0.01      1.29 
City park                       0.10      0.08      0.75      0.00      0.07 
Commercial Center 10-30 a       2.99      3.62     33.45      0.02      2.80 
Commercial Center <10 ac.       1.39      1.69     15.66      0.01      1.31 
Commercial Shops                0.07      0.08      0.75      0.00      0.06 
Commercial Office               2.79      3.57     33.32      0.02      3.00 
 
TOTAL EMISSIONS (tons/yr)      26.56     29.72    279.98      0.15     24.38 
 
Includes correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
 
Analysis Year: 2007                        Season: Annual 
 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
 
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
 
Single family housing      158.00    9.90 trips/dwelling unit    474.00 4,692.60 
Apartments low rise         22.81    6.90 trips/dwelling unit    365.00 2,518.50 
Condo/townhouse general     19.94    8.00 trips/dwelling unit    319.00 2,552.00 
Elementary school                    1.45 trips/students         750.00 1,087.50 
City park                            2.60 trips/acres             20.90    54.34 
Commercial Center 10-30 a           54.06 trips/1000 sq. ft.      51.40 2,778.68 
Commercial Center <10 ac.           85.06 trips/1000 sq. ft.      15.50 1,318.43 
Commercial Shops                    37.06 trips/1000 sq. ft.       1.90    70.41 
Commercial Office                   11.56 trips/1000 sq. ft.     143.20 1,655.39 
 
                                                 Sum of Total Trips    16,727.86 
                                       Total Vehicle Miles Traveled    87,959.37 
 
Vehicle Assumptions: 
 
Fleet Mix:  
 
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         
Diesel 
Light Auto                  55.20            1.80           97.80            
0.40 
Light Truck < 3,750   lbs   15.10            3.30           94.00            
2.70 
Light Truck  3,751- 5,750   16.10            1.90           96.90            
1.20 
Med Truck    5,751- 8,500    7.10            1.40           95.80            
2.80 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           
18.20 
Lite-Heavy  10,001-14,000    0.40            0.00           50.00           
50.00 



Med-Heavy   14,001-33,000    1.00            0.00           20.00           
80.00 
Heavy-Heavy 33,001-60,000    0.90            0.00           11.10           
88.90 
Line Haul > 60,000    lbs    0.00            0.00            0.00          
100.00 
Urban Bus                    0.10            0.00            0.00          
100.00 
Motorcycle                   1.70           82.40           17.60            
0.00 
School Bus                   0.10            0.00            0.00          
100.00 
Motor Home                   1.20            8.30           83.30            
8.40 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Rural Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Trip Speeds (mph)         35.0      40.0      40.0      40.0      40.0      40.0 
% of Trips - Residential  20.0      37.0      43.0 
 
% of Trips - Commercial (by land use) 
Elementary school                                       20.0      10.0      70.0 
City park                                                5.0       2.5      92.5 
Commercial Center 10-30 ac.                              2.0       1.0      97.0 
Commercial Center <10 ac.                                2.0       1.0      97.0 
Commercial Shops                                         2.0       1.0      97.0 
Commercial Office                                       48.0      24.0      28.0 
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Changes made to the default values for Land Use Trip Percentages 
 
The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/158. to 9.90/158. 
The Trip Rate and/or Acreage values for Condominium/townhouse general 
 have changed from the defaults 6.9/19.94 to 8.00/19.94 
 
Changes made to the default values for Area 
 
The natural gas residential percentage changed from 60 to 100. 
The wood stove percentage changed from 35 to 0. 
The wood fireplace percentage changed from 10 to 0. 



The natural gas fireplace percentage changed from 55 to 100. 
The landscape length of the summer period (in days) changed from 180 to 365. 
The landscape year changed from 2005 to 2007. 
The consumer product persons per residential unit changed from 2.861 to 3.056. 
 
Changes made to the default values for Operations 
 
The pass by trips option switch changed from off to on. 
The operational emission year changed from 2005 to 2007. 



Air Quality Calculations for Alternative 4



Page: 1 
01/08/2010 3:25 PM 
 
 
 
               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 4.urb 
Project Name:                   Alternative 4 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                       SUMMARY REPORT     
                    (Pounds/Day - Summer) 
 
AREA SOURCE EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 TOTALS (lbs/day,unmitigated)     78.67     17.18     27.26      0.14      0.10 
  
  
OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 
 TOTALS (lbs/day,unmitigated)    133.83    124.48  1,356.76      0.78    116.92 
 
SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10    
 TOTALS (lbs/day,unmitigated)    212.49    141.66  1,384.01      0.91    117.02 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 4.urb 
Project Name:                   Alternative 4 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                       SUMMARY REPORT     
                    (Pounds/Day - Winter) 
 
AREA SOURCE EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 TOTALS (lbs/day,unmitigated)     76.24     23.32     10.81      0.04      0.54 
  
  
OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 



 TOTALS (lbs/day,unmitigated)    117.39    179.52  1,319.11      0.64    116.92 
 
SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10    
 TOTALS (lbs/day,unmitigated)    193.63    202.84  1,329.92      0.68    117.46 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 4.urb 
Project Name:                   Alternative 4 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                        DETAIL REPORT     
                    (Pounds/Day - Winter) 
 
AREA SOURCE EMISSION ESTIMATES (Winter Pounds per Day, Unmitigated) 
    Source                         ROG       NOx        CO       SO2      PM10 
 Natural Gas                      1.31     17.08      8.15         0      0.03 
 Hearth                           0.36      6.23      2.65      0.04      0.50 
 Landscaping - No winter emissions 
 Consumer Prdcts                 48.91         -         -         -         - 
 Architectural Coatings          25.65         -         -         -         - 
 TOTALS(lbs/day,unmitigated)     76.24     23.32     10.81      0.04      0.54 
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                 UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO       SO2      PM10 
Single family housing          32.54     50.97    373.80      0.19     33.73 
Apartments low rise            17.51     27.36    200.67      0.10     18.11 
Condo/townhouse general        17.74     27.74    203.48      0.10     18.36 
Elementary school               8.10     11.21     83.34      0.04      7.08 
City park                       0.38      0.57      4.14      0.00      0.36 
Commercial Center 10-30 a      17.56     24.84    186.86      0.08     15.36 
Commercial Center <10 ac.       8.28     11.61     87.63      0.04      7.16 
Commercial Shops                0.42      0.55      4.28      0.00      0.33 
Commercial Office              14.86     24.67    174.92      0.09     16.43 
 
TOTAL EMISSIONS (lbs/day)     117.39    179.52  1,319.11      0.64    116.92 
 



Includes correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
 
Analysis Year: 2007  Temperature (F): 50   Season: Winter 
 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
 
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
 
Single family housing      127.67    9.90 trips/dwelling unit    383.00 3,791.70 
Apartments low rise         18.44    6.90 trips/dwelling unit    295.00 2,035.50 
Condo/townhouse general     16.13    8.00 trips/dwelling unit    258.00 2,064.00 
Elementary school                    1.45 trips/students         750.00 1,087.50 
City park                            2.60 trips/acres             20.90    54.34 
Commercial Center 10-30 a           54.06 trips/1000 sq. ft.      51.40 2,778.68 
Commercial Center <10 ac.           85.06 trips/1000 sq. ft.      15.50 1,318.43 
Commercial Shops                    37.06 trips/1000 sq. ft.       1.90    70.41 
Commercial Office                   11.56 trips/1000 sq. ft.     143.20 1,655.39 
 
                                                 Sum of Total Trips    14,855.96 
                                       Total Vehicle Miles Traveled    76,994.65 
 
Vehicle Assumptions: 
 
Fleet Mix:  
 
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         
Diesel 
Light Auto                  55.20            1.80           97.80            
0.40 
Light Truck < 3,750   lbs   15.10            3.30           94.00            
2.70 
Light Truck  3,751- 5,750   16.10            1.90           96.90            
1.20 
Med Truck    5,751- 8,500    7.10            1.40           95.80            
2.80 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           
18.20 
Lite-Heavy  10,001-14,000    0.40            0.00           50.00           
50.00 
Med-Heavy   14,001-33,000    1.00            0.00           20.00           
80.00 
Heavy-Heavy 33,001-60,000    0.90            0.00           11.10           
88.90 
Line Haul > 60,000    lbs    0.00            0.00            0.00          
100.00 
Urban Bus                    0.10            0.00            0.00          
100.00 
Motorcycle                   1.70           82.40           17.60            
0.00 
School Bus                   0.10            0.00            0.00          
100.00 



Motor Home                   1.20            8.30           83.30            
8.40 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Rural Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Trip Speeds (mph)         35.0      40.0      40.0      40.0      40.0      40.0 
% of Trips - Residential  20.0      37.0      43.0 
 
% of Trips - Commercial (by land use) 
Elementary school                                       20.0      10.0      70.0 
City park                                                5.0       2.5      92.5 
Commercial Center 10-30 ac.                              2.0       1.0      97.0 
Commercial Center <10 ac.                                2.0       1.0      97.0 
Commercial Shops                                         2.0       1.0      97.0 
Commercial Office                                       48.0      24.0      28.0 
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Changes made to the default values for Land Use Trip Percentages 
 
The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/127.67 to 9.90/127.67 
The Trip Rate and/or Acreage values for Condominium/townhouse general 
 have changed from the defaults 6.9/16.13 to 8.00/16.13 
 
Changes made to the default values for Area 
 
The natural gas residential percentage changed from 60 to 100. 
The wood stove percentage changed from 35 to 0. 
The wood fireplace percentage changed from 10 to 0. 
The natural gas fireplace percentage changed from 55 to 100. 
The landscape length of the summer period (in days) changed from 180 to 365. 
The landscape year changed from 2005 to 2007. 
The consumer product persons per residential unit changed from 2.861 to 3.056. 
 
Changes made to the default values for Operations 
 
The pass by trips option switch changed from off to on. 
The operational emission year changed from 2005 to 2007. 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      Z:\Alan Sako\COMPLETE\032.92A Landmark 
Village\Alternatives\Alt 4.urb 
Project Name:                   Alternative 4 
Project Location:               South Coast Air Basin (Los Angeles area) 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                        DETAIL REPORT     
                    (Pounds/Day - Summer) 
 
AREA SOURCE EMISSION ESTIMATES (Summer Pounds per Day, Unmitigated) 
    Source                         ROG       NOx        CO       SO2      PM10 
 Natural Gas                      1.31     17.08      8.15         0      0.03 
 Hearth - No summer emissions 
 Landscaping                      2.79      0.09     19.10      0.13      0.07 
 Consumer Prdcts                 48.91         -         -         -         - 
 Architectural Coatings          25.65         -         -         -         - 
 TOTALS(lbs/day,unmitigated)     78.67     17.18     27.26      0.14      0.10 
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                 UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO       SO2      PM10 
Single family housing          34.84     35.26    390.11      0.22     33.73 
Apartments low rise            20.21     18.93    209.42      0.12     18.11 
Condo/townhouse general        19.80     19.19    212.36      0.12     18.36 
Elementary school              19.29      7.81     83.85      0.05      7.08 
City park                       0.67      0.39      4.13      0.00      0.36 
Commercial Center 10-30 a      15.84     17.37    181.54      0.10     15.36 
Commercial Center <10 ac.       7.32      8.12     84.91      0.05      7.16 
Commercial Shops                0.39      0.39      4.06      0.00      0.33 
Commercial Office              15.48     17.03    186.38      0.11     16.43 
 
TOTAL EMISSIONS (lbs/day)     133.83    124.48  1,356.76      0.78    116.92 
 
Includes correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
 
Analysis Year: 2007  Temperature (F): 90   Season: Summer 
 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  



 
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
 
Single family housing      127.67    9.90 trips/dwelling unit    383.00 3,791.70 
Apartments low rise         18.44    6.90 trips/dwelling unit    295.00 2,035.50 
Condo/townhouse general     16.13    8.00 trips/dwelling unit    258.00 2,064.00 
Elementary school                    1.45 trips/students         750.00 1,087.50 
City park                            2.60 trips/acres             20.90    54.34 
Commercial Center 10-30 a           54.06 trips/1000 sq. ft.      51.40 2,778.68 
Commercial Center <10 ac.           85.06 trips/1000 sq. ft.      15.50 1,318.43 
Commercial Shops                    37.06 trips/1000 sq. ft.       1.90    70.41 
Commercial Office                   11.56 trips/1000 sq. ft.     143.20 1,655.39 
 
                                                 Sum of Total Trips    14,855.96 
                                       Total Vehicle Miles Traveled    76,994.65 
 
Vehicle Assumptions: 
 
Fleet Mix:  
 
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         
Diesel 
Light Auto                  55.20            1.80           97.80            
0.40 
Light Truck < 3,750   lbs   15.10            3.30           94.00            
2.70 
Light Truck  3,751- 5,750   16.10            1.90           96.90            
1.20 
Med Truck    5,751- 8,500    7.10            1.40           95.80            
2.80 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           
18.20 
Lite-Heavy  10,001-14,000    0.40            0.00           50.00           
50.00 
Med-Heavy   14,001-33,000    1.00            0.00           20.00           
80.00 
Heavy-Heavy 33,001-60,000    0.90            0.00           11.10           
88.90 
Line Haul > 60,000    lbs    0.00            0.00            0.00          
100.00 
Urban Bus                    0.10            0.00            0.00          
100.00 
Motorcycle                   1.70           82.40           17.60            
0.00 
School Bus                   0.10            0.00            0.00          
100.00 
Motor Home                   1.20            8.30           83.30            
8.40 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Rural Trip Length (miles) 11.5       4.9       6.0      10.3       5.5       5.5 
Trip Speeds (mph)         35.0      40.0      40.0      40.0      40.0      40.0 



% of Trips - Residential  20.0      37.0      43.0 
 
% of Trips - Commercial (by land use) 
Elementary school                                       20.0      10.0      70.0 
City park                                                5.0       2.5      92.5 
Commercial Center 10-30 ac.                              2.0       1.0      97.0 
Commercial Center <10 ac.                                2.0       1.0      97.0 
Commercial Shops                                         2.0       1.0      97.0 
Commercial Office                                       48.0      24.0      28.0 
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Changes made to the default values for Land Use Trip Percentages 
 
The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/127.67 to 9.90/127.67 
The Trip Rate and/or Acreage values for Condominium/townhouse general 
 have changed from the defaults 6.9/16.13 to 8.00/16.13 
 
Changes made to the default values for Area 
 
The natural gas residential percentage changed from 60 to 100. 
The wood stove percentage changed from 35 to 0. 
The wood fireplace percentage changed from 10 to 0. 
The natural gas fireplace percentage changed from 55 to 100. 
The landscape length of the summer period (in days) changed from 180 to 365. 
The landscape year changed from 2005 to 2007. 
The consumer product persons per residential unit changed from 2.861 to 3.056. 
 
Changes made to the default values for Operations 
 
The pass by trips option switch changed from off to on. 
The operational emission year changed from 2005 to 2007. 



Phase I Environmental Site Assessment (ESA), September 27, 2004





































































































































































































































































































































































































































































































































































































































































































































































































































































ESA Addendum Letter - Water Tank Locations and UC Easements,
September 2004



































































































































































































































































ESA Addendum Letter - Historical Documents and Site Reconnaissance,
May 6, 2004



















































Waste Discharge Requirements



















Districts 26/32 Sludge Disposal Study – Progress Report No. 1





































Health Services Letter, April 14, 2006







Third Party Review of Environmental Documents, August 30, 2006









ESA Addendum Letter - Potable and Reclaimed Water Tank Site,
October 3, 2005













Phase II Subsurface Investigation, September 2006



































































































































































































































APPENDIX 4.22
Cultural and Paleontological Resources



Intensive Phase I Archeological Survey
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the ephemeral drainages t r ibutary to the val ley, and in Salt

Canyon on the southern side of the r iver.

2.2 Ethnographic Background

The Upper Santa Clara Val ley region, inc lud ing the West Ranch

port ion of the Newhal l Ranch, appears to have been inhabited

during the ethnographic past by an ethnol ingu ist ic group known

as the Tataviam. Some controversy exists in reference to th is

at t r ibut ion. But, based on a few exist ing word l ists, descr ipt ions

provided by early t ravelers , mission placenames, and the

reco l lect ions of other aborig ina l in formants, the Tataviam are

genera l ly accepted as the abor ig inal inhabi tants of th is region.

Their language is bel ieved to represent a member of the Takic

branch of the Uto-Aztecan l inguist ic fami ly (K ing and Blackburn

1976). In th is sense, i t was re lated to other Takic languages in

the Los Angeles County region, such as Gabr ie l ino/Fernandeño of

the Los Angeles Basin proper, and Kitanemuk of the Antelope

Val ley.

The Tataviam are thought to have inhabi ted the upper Santa

Clara River drainage f rom about Piru eastwards to just beyond

the Vasquez Rocks/Agua Dulce area; southwards as far as

Newhal l and the crests of the San Gabr ie l and Santa Susana

Mounta ins; and northwards to inc lude the middle reaches of Pi ru

Creek, the Liebre Mounta ins and the southwesternmost f r inge of

the Antelope Val ley ( ib id; Kroeber 1925; Ear le 1990; Johnson and

Ear le 1990). Their northern boundary most l ike ly ran along



































































































































































































































































































































































































































































































































































































































APPENDIX 4.23
Global Climate Change



Climate Change Technical Report for Landmark Village, September 2009
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ES-1 

 

Executive Summary 
Landmark Village is a proposed mixed use community within the approved Newhall Ranch 
Specific Plan area to be built in the northern, unincorporated area of Los Angeles County within 
the Santa Clarita Valley planning area.  The Landmark Village development will contain 1,444 
residences, including 308 single-family homes and 1,136 multi-family units, as well as up to 
1,033,000 square feet of commercial and mixed-use space, an elementary school, fire station, 
public and private recreation facilities, trails, and various road improvements.  This development 
will result in both one-time and annual direct and indirect emissions of greenhouse gases 
(GHGs).  The term “direct emissions of GHGs” refers to GHGs that are emitted directly as a 
result of the project and include land use change and construction emissions.  Indirect 
emissions are those emissions that the project entitlement will enable, but that are not controlled 
by the project proponent. This report discusses the scientific and regulatory developments 
surrounding global climate change and provides an inventory surveying the emissions that 
would result from approving Landmark Village. 

There is a general scientific consensus that most current global warming is the result of human 
activity on the planet.  This man-made, or anthropogenic, warming is primarily caused by 
increased emissions of GHGs that keep the earth’s surface warm.  This is called “the 
greenhouse effect” and contributes to global climate change.    

Lawmakers at the national, state and local levels have introduced legislation and regulations 
aimed at better tracking and controlling GHGs. On the national level, there are some incentives 
for businesses and individuals to take voluntary steps to limit GHG emissions.  On September 
22, 2009, EPA Administrator Jackson signed a final rule mandating annual reporting of GHG 
emissions by suppliers of fossil fuels or industrial greenhouse gases, manufacturers of vehicles 
and engines, and facilities that emit 25,000 metric tons or more per year of GHG emissions. 
This rule was created in response to the mandate established by the 2008 Consolidated 
Appropriations Act, on April 10, 2009.  Over two years ago, California enacted the California 
Global Warming Solutions Act of 2006 (Assembly Bill 32 or AB 32), which established 
mandatory reductions in state-wide GHG emissions by 2020.  The California Legislature passed 
Senate Bill (SB) 97, which addresses GHG analysis under the California Environmental Quality 
Act (CEQA).  SB 97 requires that the California Natural Resources Agency adopt guidelines for 
the mitigation of GHG emissions and their effects by January 1, 2010. 

Residents and the employees and patrons of commercial and municipal buildings and services 
use electricity, heating, and are transported by motor vehicles.  These activities directly or 
indirectly emit GHGs. The largest contributors of GHG emissions resulting from such residential 
developments are emissions of carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O).  
GHG emissions are typically measured in terms of tonnes of CO2 equivalents (CO2e), calculated 
as the product of the mass emitted of a given GHG and its specific global warming potential 
(GWP).   

The emissions inventory presented in this report is consistent with the methodologies 
established by the California Climate Action Registry (CCAR), where possible.  The Landmark 
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Village emissions inventory considers eight categories of GHG emissions: emissions due to 
vegetation changes, emissions from construction activities, residential building emissions, 
commercial building emissions, mobile source emissions, swimming pool operations emissions, 
area source emissions, and municipal emissions.  The emissions from construction and 
vegetation/land use change are one-time emissions events.  The other emissions occur 
annually throughout the life of the project.  The electrical power for the Landmark Village 
development will be supplied by Southern California Edison (SCE).  Accordingly, indirect GHG 
emissions from electricity usage are calculated using the SCE carbon-intensity factor adjusted 
for future mandated renewable energy requirements. 

A variety of methods are employed to develop a complete GHG emissions inventory. In addition 
to well-established emission factors for certain activities and emission estimates based on 
similar activities in other representative communities, several emissions estimation software 
programs are used.  These include EMFAC, OFFROAD, Urban Emissions Model (URBEMIS), 
Building America Research Benchmark Definition (BARBD), California Commercial End-Use 
Survey, and Micropas.  

Emissions from the various aspects of Landmark Village full buildout are presented in Table 
ES-1.  Both the one-time emissions and emissions that are expected to occur each year after 
build-out of the Landmark Village development are presented.  There are 43,934 tonnes of 
CO2e one-time emissions.  The annual emissions from the use of the development amount to 
20,193 tonnes CO2e/year.  Of the annual emissions, 35% result from vehicular emissions 
associated with residential and commercial activities, and 57% result from the energy use 
associated with residential and non-residential buildings.  If the one-time emissions are 
annualized assuming a 40-year development life (which is likely low), then the one-time 
emissions account for approximately 1,098 tonnes, or 5% of the annualized emissions.  Taking 
these annualized one-time emissions into account, the annual emissions are 21,291 
tonnes/year. 

Landmark Village emissions of CO2e from all annual sources are 31.2% below the level that 
would be expected if the Project were constructed consistent with the assumptions in the 
California Air Resources Board (CARB) Scoping Plan (“Scoping Plan”) projections for 2020 if 
‘no actions are taken’ (CARB 2020 NAT). Even counting vegetation and construction, Landmark 
Village is still 30.1% below the level of CARB 2020 NAT. The Scoping Plan also notes that a 
reduction of 29% below CARB 2020 NAT is required to meet the goals of AB 32; therefore this 
project will not impede the implementation of AB 32 as its reduction is greater than that required 
in the Scoping Plan.  Landmark Village’s project design features, along with improved vehicle 
fuel efficiency and cleaner electricity, enable the project to exceed AB 32’s 29% reduction, as 
shown in Table ES-1 below. 

These inventories were prepared as a worst-case analysis.  For example, it assumes that all 
emissions from Landmark Village are “new,” in the sense that, absent the development of 
Landmark Village, these emissions would not occur.  Given the global nature of GHG 
emissions, “new” global GHG emissions are those caused by economic growth and population 
growth (births); local development projects accommodate such growth.  
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Table ES-1:  Summary of Greenhouse Gas (GHG) Emissions for Landmark Village 

       

 
GHG Emissions Improvement over 

CARB 2020 NAT9  

 

Source 

Unit Project CARB 2020 
NAT (%)  

 Vegetation1 7,625 7,625 N/A  

 Construction2 36,309 36,309 N/A  
 Total (one-time emissions) 

tonnes CO2e / 
year 

43,934 43,934 N/A  
 Residential3 3,656 5,138 29%  

 Non-Residential4 7,858 10,130 22%  

 Mobile5 7,074 9,500 26%  

 Municipal6 1,040 1,803 42%  

 Recreational (Pools)7 386 2,592 85%  

 Area8 180 180 0%  
 Total (annual emissions) 

tonnes CO2e / 
year 

20,193 29,341 31.2%  

 Annualized Total10 tonnes CO2e / 
year 21,291 30,439 30.1%  

       
Notes: 

1. Vegetation emissions are one-time emissions resulting from the removal of existing vegetation in Landmark Village. The emissions are estimated 
assuming that all carbon currently sequestered in the biomass of the vegetation is released to the atmosphere upon removal of the vegetation. A total 
of 940 acres of existing vegetation is considered to be removed for development purposes. These emissions are partially offset by the planting of 
trees, which sequester CO2. A total of 2,500 trees will be planted at Landmark Village. Data for emissions calculations are primarily from the 
Intergovernmental Panel on Climate Change (IPCC) Guidelines for National Greenhouse Gas Inventories. 

2. Construction emissions are one-time emissions reported in total metric tonnes. Emissions are calculated using URBEMIS default values, 
EMFAC2007, and with model inputs prepared by Newhall. Sources of emissions include construction equipment and vehicles associated with worker 
commuting and vendor trips. 

3. Residential emissions for single family, attached, and apartment dwelling units include emissions associated with electricity and natural gas use. 
Emissions estimates were developed from Micropas model runs and the Building America Research Benchmark Definition. As specified in the 
Newhall Ranch Specific Plan, a total of 1,444 dwelling units are considered. 

4. Non-Residential emissions for retail, offices, grocery, restaurants, hotel lodging, and schools account for electricity and natural gas use. Emissions 
estimates for non-residential buildings were developed from the 2006 California Commercial End-Use Survey (CEUS), performed by Itron under 
contract to the California Energy Commission. 

5. Mobile source emissions were calculated using EMFAC with model inputs prepared by Austin Foust Associates and Newall Land. Mobile source 
emissions account for residential trips. CO2 emissions were scaled to reflect CO2e emissions based on data from the US Environmental Protection 
Agency (USEPA). 

6. Municipal emissions account for emissions due to energy production associated with water supply, public/street lighting, and municipal vehicles. 
Energy use estimates for water supply are based primarily on a California Energy Commission (CEC) study of electricity required to supply, treat and 
distribute water in Southern California (Refining Estimates of Water-Related Energy Use in California, 2006).  Emissions from street lighting and 
municipal vehicles were based upon studies of other cities. 

7. ENVIRON assumed an outdoor competition-size swimming pool as the main source of GHGs in an aquatic/recreation center. The average energy 
consumption of five Oakland pools was used to calculate the baseline energy use of a Landmark Village pool. For both Project and CARB 2020 NAT 
scenarios, ENVIRON adjusted the natural gas usage to account for savings from the use of high-efficiency heaters and the temperature difference 
between Oakland and Newhall. 

8. Area emissions were calculated using URBEMIS and include hearth fuel combustion such as fireplaces and landscape fuel combustion such as 
mowing a lawn. 

9. Percentages only apply to annual CO2e emissions; annual and one-time CO2e emissions cannot be directly compared. 

10. One-time emissions (vegetation and construction) are "annualized" by dividing by an annualization factor (40). One-time emissions are not annualized 
in their respective rows above. 
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1 Introduction 
The Landmark Village development will result in one-time and annual (direct and indirect) 
emissions of greenhouse gases (GHGs). Direct emissions of GHGs refer to GHGs that are 
emitted directly as a result of the project and include land use change and construction 
emissions.  Indirect emissions are those emissions that the project entitlement will enable, but 
that are not controlled by the project proponent. This report discusses the scientific and 
regulatory developments surrounding global climate change and provides an estimate of an 
emissions inventory that would result from entitling Landmark Village.  This report also places 
the emissions inventory from Landmark Village, at full build out, into context.  

Residents, employees, and patrons of commercial and municipal buildings use electricity, heat 
their homes and water (typically with natural gas), and are transported in motor vehicles, all of 
which directly or indirectly emit GHGs. The principal greenhouse gases resulting from such 
developments are emissions of carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). 
CO2 is considered the most important GHG, due primarily to the large quantity of emissions 
produced by fossil fuel combustion, especially for the generation of electricity and powering of 
motor vehicles. CH4 and N2O are also emitted by fossil fuel combustion, though their emissions 
are much less significant than CO2.  CH4 is also emitted from the transmission, storage, and 
incomplete combustion of natural gas. 

The effect that each of these gases can have on global warming is a combination of the mass of 
their emissions and their global warming potential (GWP).  GWP indicates, on a pound for 
pound basis, how much a gas is predicted to contribute to global warming relative to how much 
warming would be predicted to be caused by the same mass of CO2. CH4 and N2O are 
substantially more potent GHGs than CO2, with GWPs of 21 and 310, respectively.1  In 
emissions inventories, GHG emissions are typically reported in terms of pounds (lbs) or tonnes2 
of CO2 equivalents (CO2e).  CO2e are calculated as the product of the mass emitted of a given 
GHG and its specific GWP.  While CH4 and N2O have much higher GWPs than CO2, CO2 is 
emitted in such vastly higher quantities that it accounts for the majority of GHG emissions in 
CO2e, both from residential developments and human activity in general.   

The Landmark Village project is located within the South Coast Air Quality Management 
District's (SCAQMD) jurisdiction.  However, because SCAQMD guidelines for the preparation of 
GHG inventories have not yet been developed, this inventory has been developed consistent 
with the methodologies established by the California Climate Action Registry (CCAR) where 
possible.  When guidance from the CCAR is lacking, methodologies established by the 
Intergovernmental Panel on Climate Change (IPCC)3 and best available science are used.  
Legislation and rules regarding climate change, as well as the scientific understanding of the 

                                                 
1 GWP values from IPCC’s Second Assessment Report (SAR, 1996) are still used by international convention and 

are used in this protocol, even though more recent (and slightly different) GWP values were developed in the 
IPCC’s Third Assessment Report (TAR, 2001)   

2 In this report, “tonnes” will be used to refer to metric tonnes (1,000 kilograms).  “Tons” will be used to refer to short 
tons (2,000 pounds). 

3 The WMO and the UNEP established the IPCC in 1988; it is open to all members of the United Nations and WMO. 
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extent to which different activities emit GHGs, continue to evolve; as such, the inventory in this 
report is a reflection of the guidance and knowledge currently available.  

At the entitlement stage of a development, while the number of homes, the approximate size of 
commercial areas and the locations of both are known, the exact designs of the homes, 
businesses and facilities are not.  Even so, the types of buildings and the types of facilities at 
the future Landmark Village site can be used for developing an estimate of the project's 
anticipated GHG emissions.  Energy used in a building depends in part on the built 
environment; however, actual future emissions from the site will depend heavily upon the future 
homeowners' and business owners' habits.  Because the actual future occupants and their 
habits are not yet known, average current behavior is assumed.  That assumption is likely to be 
a "worst-case" assumption.  Given the current regulatory environment and the media focus on 
global climate change, it is likely that the actual future occupants will be more sensitive to the 
GHG emissions caused by their activities and, therefore, their activities will result in lower GHG 
emissions than average current behavior shows. 

1.1 Emissions Inventory 
The Landmark Village emissions inventory considers the following categories of GHG 
emissions: 

• emissions due to land use (vegetation) changes,  

• emissions from construction activities,  

• residential building operations emissions,  

• non-residential building operations emissions,  

• mobile source operations emissions,  

• swimming pool operations emissions,  

• area source emissions, and 

• municipal operations emissions. 

In addition, an estimate of “life-cycle” GHG emissions from building materials is presented.  Life 
cycle emissions include all of the emissions caused by the existence of a product or project; for 
example, GHG emissions from the processes used to manufacture and transport materials used 
in the buildings and infrastructure. This estimate is to be used for comparison purposes only and 
is not included in the final inventory as these emissions would be accounted for under 
California's Global Warming Solutions Act of 2006 (AB 32) in other industry sectors.  For a life 
cycle analysis for building materials, somewhat arbitrary boundaries must be drawn to define 
the processes considered in the life cycle analysis.4  Although life cycle emission estimates can 

                                                 
4 For instance, in the case of building materials, the boundary could include the energy to make the materials, the 

energy used to make the machine that made the materials, and the energy used to make the machine that made 
the machine that made the materials. 
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provide a broader view of a project’s emissions, life cycle analyses often double count 
emissions that might be attributable to other sectors in a comprehensive analysis.  

The inventory does not consider GHG emissions from sources outside of Landmark Village that 
may indirectly service Landmark Village residents (e.g., a landfill) or whether the emissions from 
Landmark Village are “new” in the sense that, absent the development of Landmark Village, 
these emissions may not occur.  However, emissions from electricity use and construction 
worker commuting are included.    

The timeframe over which GHGs are emitted varies from category to category, which is taken 
into consideration in the emissions inventory. For most of the categories, GHGs will be emitted 
every year that the development is inhabited. For these categories (residential buildings, non-
residential buildings, mobile sources, swimming pools, area sources, and municipal services), 
the inventory includes estimates of annual GHG emissions from ongoing development 
operations. GHG emissions from two of the categories, construction and changes in vegetation, 
are one-time events that will not be part of the development’s ongoing activity. These one-time 
emissions can be divided by the estimated lifetime of the project to allow direct comparison of 
these two emissions classes.  The inventory presents estimates of these one-time emissions, 
converts them to annualized estimates, and integrates them into an annual inventory.  

The GHG emissions estimates contained in this report incorporate reductions in emissions from 
electricity generation and vehicle travel that will occur between now and full buildout from 
promulgated regulations.  For example, the emissions estimated for electricity consumption 
assumes that there will be an increase in energy production from renewables or non-GHG 
producing sources given the requirements of the Renewable Portfolio Standard (RPS). This is 
further discussed in Section 4 of this report. 

A variety of methods are employed to develop a complete GHG emissions inventory. In addition 
to well established emission factors for certain activities and emission estimates based on 
similar activities in other representative communities, several emissions estimation software 
programs are used.  These include EMFAC, OFFROAD, Urban Emissions Model (URBEMIS), 
Building America Research Benchmark Definition (BARBD), the California Commercial End-Use 
Survey (CEUS), and Micropas.  Later sections of the report describe these models and other 
estimation methods. The major emissions sources that exist in residential developments are 
described later in this report.  

1.2 Comparison of GHG Emissions 
Because, to date, the SCAQMD has not adopted significance thresholds for GHG emissions 
from residential and commercial projects under the California Environmental Quality Act 
(CEQA), the proposed GHG emissions from Landmark Village are compared to other 
inventories to gain perspective on the impact these emissions may have. To evaluate the 
significance of Landmark Village’s GHG emissions, the Landmark Village inventory is compared 
with the California Air Resources Board Scoping Plan projections for 2020 if "no actions are 
taken" (CARB 2020 NAT) scenario. In addition to absolute emissions, emissions per capita and 
per dwelling unit are compared with the current average per capita and per dwelling unit 
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emissions of California residents.  Finally, to understand Landmark Village’s GHG emissions in 
a broader context, the inventory is compared to state, national and global inventories.  

1.3 Report Description 
This report contains seven sections.  Following this introduction, Sections 2 and 3 detail the 
regulatory setting and the state of climate change science.  Section 4 presents the results of the 
Landmark Village GHG Inventory at full build out.  Section 4 also includes the quantitative 
effects of currently promulgated regulations on Landmark Village’s GHG emissions.  Section 5 
compares these results to various benchmarks to gain perspective on what impact the 
Landmark Village development at full build out will have on overall GHG emissions.  Section 6 
outlines the expected de-carbonization of the fuel supply and its relationship to California’s 2050 
GHG goals.  Finally, the main findings from the report are summarized in the conclusion. 

 



  Climate Change Technical Report 
Landmark Village  

  
 

03-17245A2  
 

5 

 

2 Regulatory Setting 
Climate change has only recently been widely recognized as a threat to the global climate, 
economy and population.  As a result, the climate change regulatory setting – federal, state and 
local – is complex and evolving.  This section identifies key legislation, executive orders, and 
seminal court cases related to climate change germane to Landmark Village project GHG 
emissions. 

2.1 Federal Action on Greenhouse Gas Emissions 

2.1.1 Federal Action on Greenhouse Gas Emissions 
In 2002, President George W. Bush set a national policy goal of reducing the GHG emission 
intensity (tons of GHG emissions per million dollars of gross domestic product) of the US 
economy by 18% by 2012.  No binding reductions were associated with the goal.  Rather, the 
United States Environmental Protection Agency (USEPA) administers a variety of voluntary 
programs and partnerships with GHG emitters in which the USEPA partners with industries 
producing and utilizing synthetic GHGs to reduce emissions of these particularly potent GHGs. 

2.1.2 April 2007 Supreme Court Ruling 
In Massachusetts et al. vs. Environmental Protection Agency et al. (April 2, 2007) the US 
Supreme Court ruled that the Clean Air Act authorizes the USEPA to regulate CO2 emissions 
from new motor vehicles.  The Court did not mandate that the USEPA enact regulations to 
reduce GHG emissions, but found that the only instances where the USEPA could avoid taking 
action were if it found that GHGs do not contribute to climate change or if it offered a 
“reasonable explanation” for not determining that GHGs contribute to climate change.  On 
April 24, 2009 the USEPA issued a proposed endangerment finding, stating that high 
atmospheric levels of greenhouse gases “are the unambiguous result of human emissions, and 
are very likely the cause of the observed increase in average temperatures and other climatic 
changes.” The USEPA further found that “atmospheric concentrations of greenhouse gases 
endanger public health and welfare within the meaning of Section 202 of the Clean Air Act.”  
The finding itself does not impose any requirements on industry or other entities.  The public 
comment period for this proposed endangerment finding ended June 23, 2009, and the finding 
is now under final review.5   

2.1.3 Corporate Average Fuel Efficiency Standards  
In response to the Massachusetts et al. vs. Environmental Protection Agency et al. ruling, the 
Bush Administration issued an executive order on May 14, 2007, directing the USEPA and 
Departments of Transportation (DOT) and Energy (DOE) to establish regulations that reduce 
GHG emissions from motor vehicles, non-road vehicles, and non-road engines by 2008.  On 
December 19, 2007, the Energy Independence and Security Act of 2007 (EISA) (discussed 
below) was signed into law, which requires an increased Corporate Average Fuel Economy 
(CAFE) standard of 35 miles per gallon for the combined fleet of cars and light trucks by model 

                                                 
5 Available at http://www.epa.gov/climatechange/endangerment.html  
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year 2020.  EISA requires establishment of interim standards (from 2011 to 2020) that will be 
the “maximum feasible average fuel economy” for each fleet.  On October 10, 2008, the 
National Highway Traffic Safety Administration (NHTSA) released a final environmental impact 
statement analyzing proposed interim standards for model years 2011 to 2015 passenger cars 
and light trucks.  NHTSA issued a final rule for model year 2011 on March 23, 2009.6  

On May 19, 2009, President Obama announced a national policy for fuel efficiency and 
emissions standards in the US auto industry.  The proposed rulemaking is a collaboration 
between the DOT and USEPA with the support of the United Auto Workers.  The proposed 
federal standards apply to passenger cars, light-duty trucks, and medium duty passenger 
vehicles built in model years 2012 through 2016.  If finalized, the proposed rule would surpass 
the 2007 CAFE standards and require an average fuel economy standard of 35.5 mpg in 2016.  
On May 22, 2009, the DOT and USEPA issued a notice of upcoming joint rulemaking on this 
issue.7,8   On June 30, 2009 the USEPA granted the waiver for California for its greenhouse gas 
emission standards for motor vehicles; this is described in more detail below.   

2.1.4 Energy Independence and Security Act of 2007 
In addition to setting increased CAFE standards for motor vehicles, the EISA includes other 
provisions: 

• Renewable Fuel Standard (RFS) (Section 202); 

• Appliance and Lighting Efficiency Standards (Section 301–325); 

• Building Energy Efficiency (Sections 411–441). 

Additional provisions of the EISA address energy savings in government and public institutions, 
promoting research for alternative energy, additional research in carbon capture, international 
energy programs, and the creation of “green jobs.” 

2.1.5 Reporting Requirements 
Congress passed “The Consolidated Appropriations Act of 2008” (HR 2764) in December 2007, 
which includes provisions requiring the establishment of mandatory GHG reporting 
requirements.  The measure directs USEPA to publish draft rules by September 2008, and final 
rules by June 2009 mandating reporting “for all sectors of the economy.”  On September 22, 
2009, EPA Administrator Jackson signed a final rule mandating annual reporting of GHG 
emissions by suppliers of fossil fuels or industrial greenhouse gases, manufacturers of vehicles 
and engines, and facilities that emit 25,000 metric tons or more per year of GHG emissions. 
This rule was created in response to the mandate established by the 2008 Consolidated 
Appropriations Act, on April 10, 2009. 

                                                 
6 See http://www.nhtsa.dot.gov/portal/site/nhtsa/menuitem.43ac99aefa80569eea57529cdba046a0/  
7 See http://yosemite.epa.gov/opa/admpress.nsf/6fa790d452bcd7f58525750100565efa/  
451902cb77d4add5852575bb006d3f9b!OpenDocument 
8 See http://www.nhtsa.dot.gov/portal/site/nhtsa/menuitem.43ac99aefa80569eea57529cdba046a0/  
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2.2 Regional Agreements 

2.2.1 Western Regional Climate Action Initiative (WCI) 
The WCI is a partnership among seven states, including California, and four Canadian 
provinces that are implementing a regional, economy-wide cap-and-trade system to reduce 
global warming pollution. The WCI will cap the region's electricity, industrial, and transportation 
sectors with the goal of reducing the heat-trapping emissions that cause global warming 15% 
below 2005 levels by 2020.  California is working closely with the other states and provinces to 
design a regional GHG reduction program that includes a cap-and-trade approach.  CARB plans 
to develop a cap-and-trade program that will link California and the other member states and 
provinces. 

2.3 California Legislation 
California has enacted a variety of legislation that relates to climate change, much of which sets 
aggressive goals for GHG reductions within the state.  However, none of this legislation 
provides definitive direction regarding the treatment of climate change in environmental review 
documents prepared under the CEQA.   

2.3.1 Assembly Bill 32 (Statewide GHG Reductions) 
The California Global Warming Solutions Act of 2006, widely known as AB 32, requires CARB 
to develop and enforce regulations for the reporting and verification of statewide greenhouse 
gas emissions.  CARB is directed to set a greenhouse gas emission limit, based on 1990 levels, 
to be achieved by 2020.  The bill sets a timeline for adopting a scoping plan for achieving 
greenhouse gas reductions in a technologically and economically feasible manner.  

The heart of the bill is the requirement that statewide GHG emissions must be reduced to 1990 
levels by 2020.  California needs to reduce GHG emissions by approximately 28.5% below 
business-as-usual predictions of year 2020 GHG emissions to achieve this goal.9  The bill 
requires CARB to adopt rules and regulations in an open public process to achieve the 
maximum technologically feasible and cost-effective GHG reductions.  Key AB 32 milestones 
are as follows: 

• June 30, 2007—Identification of discrete early action greenhouse gas emissions reduction 
measures.  On June 21, 2007, CARB satisfied this requirement by approving three early 
action measures.  These were later supplemented by adding six other discrete early action 
measures. 

                                                 
9 (596 - 427) / 596 = 28.35%.  In this report we conservatively assume 28.5% or 29%.  “ARB staff estimated 2020 
business-as-usual GHG emissions, which represent the emissions that would be expected to occur in the absence of 
any GHG reductions actions. ARB staff estimates the statewide 2020 business-as-usual greenhouse gas emissions 
will be 596 MMTCO2E. Emission reductions from the recommended measures in the Scoping Plan total 169 
MMTCO2E, allowing California to attain the 2020 emissions limit of 427 MMTCO2E.” 
http://www.arb.ca.gov/cc/inventory/data/forecast.htm 
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• January 1, 2008—Identification of the 1990 baseline GHG emissions level and approval of 
a statewide limit equivalent to that level.  Adoption of reporting and verification 
requirements concerning GHG emissions.  On December 6, 2007, CARB approved a 
statewide limit on GHG emissions levels for the year 2020 consistent with the determined 
1990 baseline. 

• January 1, 2009—Adoption of a scoping plan for achieving GHG emission reductions.  On 
October 15, 2008, CARB issued a "discussion draft" Scoping Plan entitled "Climate 
Change Draft Scoping Plan: A Framework for Change" (Draft Scoping Plan).  CARB 
adopted the Draft Scoping Plan at its December 11, 2008 meeting. 

• January 1, 2010—Adoption and enforcement of regulations to implement the “discrete” 
actions. 

• January 1, 2011—Adoption of GHG emissions limits and reduction measures by 
regulation. 

• January 1, 2012—GHG emissions limits and reduction measures adopted in 2011 become 
enforceable. 

2.3.2 Executive Order S-3-05 (Statewide GHG Targets) 
California Executive Order S-03-05 (June 1, 2005) mandates a reduction of GHG emissions to 
2000 levels by 2010, to 1990 levels by 2020, and to 80% below 1990 levels by 2050.  Although 
the 2020 target is the core of AB 32, and has effectively been incorporated into AB 32, the 2050 
target remains the goal of the Executive Order. 

2.3.3 Low Carbon Fuel Standard (LCFS) 
Executive Order S-01-07 (January 18, 2007) requires a 10% or greater reduction in the average 
fuel carbon intensity for transportation fuels in California regulated by CARB.  CARB identified 
the LCFS as a Discrete Early Action item under AB 32, and the final resolution (09-31) was 
issued on April 23, 2009.10  

2.3.4 Senate Bill 1368 (GHG Emissions Standard for Baseload Generation) 
Senate Bill (SB) 1368 prohibits any retail seller of electricity in California from entering into a 
long-term financial commitment for baseload generation if the GHG emissions are higher than 
those from a combined-cycle natural gas power plant.  This performance standard applies to 
electricity generated out-of-state as well as in-state, and to publicly owned as well as investor-
owned electric utilities. 

2.3.5 Assembly Bill 1493 (Mobile Source Reductions) 
AB 1493 requires CARB to adopt regulations by January 1, 2005, to reduce GHG emissions 
from noncommercial passenger vehicles and light-duty trucks of model year 2009 and 
thereafter.  The bill requires the CCAR to develop and adopt protocols for the reporting and 
certification of greenhouse gas emissions reductions from mobile sources for use by CARB in 

                                                 
10 See http://www.arb.ca.gov/fuels/lcfs/lcfs.htm 
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granting emission reduction credits.  The bill authorizes CARB to grant emission reduction 
credits for reductions of greenhouse gas emissions prior to the date of enforcement of 
regulations, using model year 2000 as the baseline for reduction. 

In 2004, CARB applied to the USEPA for a waiver under the federal Clean Air Act to authorize 
implementation of these regulations.  The waiver request was formally denied by the USEPA in 
December 2007 after California filed suit to prompt federal action.  In January 2008 the State 
Attorney General filed a new lawsuit against the USEPA for denying California’s request for a 
waiver to regulate and limit GHG emissions from these automobiles.  In January 2009, 
President Barack Obama issued a directive to the USEPA to reconsider California’s request for 
a waiver.  On June 30, 2009, the USEPA granted the waiver for California for its greenhouse 
gas emission standards for motor vehicles.  As part of this waiver, EPA specified the following 
provision: CARB may not hold a manufacturer liable or responsible for any noncompliance 
caused by emission debits generated by a manufacturer for the 2009 model year. 

2.3.6 Senate Bills 1078 and 107 (Renewables Portfolio Standard) 
Established in 2002 under SB 1078 and accelerated in 2006 under SB 107, California's RPS 
requires retail suppliers of electric services to increase procurement from eligible renewable 
energy resources by at least 1% of their retail sales annually, until they reach 20% by 2010. 

2.3.7 Executive Order S-14-08 (Renewables Portfolio Standard) 
California Executive Order S-14-08 (November 11, 2008) mandates retail suppliers of electric 
services to increase procurement from eligible renewable energy resources to 33% by 2020.  
This is a further increase in RPS over SBs 1078 and 107. 

2.3.8 Executive Order S-21-09 (Renewables Portfolio Standard) 
California Executive Order S-21-09 (September 15, 2009) mandates that “the ARB, under its AB 
32 authority, shall adopt a regulation consistent with the 33 percent renewable energy target 
established in Executive Order S-14-08 by July 31, 2010.”11 

2.3.9 Senate Bill 375 (Land Use Planning) 
SB 375 provides for a new planning process to coordinate land use planning, regional 
transportation plans and funding priorities in order to help California meet the GHG reduction 
goals established in AB 32.  SB 375 requires regional transportation plans, developed by 
Metropolitan Planning Organizations (MPOs) relevant to the project area (including the 
Southern California Association of Governments [SCAG])12, to incorporate a "sustainable 
communities strategy" in their regional transportation plans that will achieve GHG emission 
reduction targets set by CARB.  SB 375 also includes provisions for streamlined CEQA review 
for some infill projects such as transit oriented development.  SB 375 will be implemented over 
the next several years. 

                                                 
11 http://gov.ca.gov/executive-order/13269/ 
12 See http://www.scag.ca.gov/region/index.htm 
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SB 375 is similar to the Regional Blueprint Planning Program, established by the California 
Department of Transit, which provides discretionary grants to fund regional transportation and 
land use plans voluntarily developed by MPOs working in cooperation with Council of 
Governments.  The Metropolitan Transportation Commission (MTC) is currently developing its 
2009 Regional Transit Plan (RTP) with AB 32 goals in mind, and its 2013 RTP will be its first 
plan subject to SB 375.  The Scoping Plan adopted by CARB in December of 2008 relies on the 
requirements of SB 375 to implement the carbon emission reductions anticipated from land use 
decisions. 

2.3.10 Energy Conservation Standards 
Energy Conservation Standards for new residential and non-residential buildings were first 
adopted by California Energy Resources Conservation and Development Commission in June 
1977 and most recently revised in 2008 (Title 24, Part 6 of the California Code of Regulations 
[CCF]).13  In general, Title 24 requires the design of building shells and building components to 
conserve energy.  The standards are updated periodically to allow for consideration and 
possible incorporation of new energy efficiency technologies and methods.  The California 
Energy Commission adopted the 2009 Appliance Efficiency Regulations (Title 20, CCR Sections 
1601 through 1608), on December 3, 2008, the California Office of Administrative Law approved 
them on July 10, 2009.14  The regulations include standards for both federally-regulated 
appliances and non-federally regulated appliances.  These regulations exceed the standards 
imposed by other states and reduce GHG emissions by reducing energy demand. 

On July 17, 2008, the California Building Standards Commission adopted the nation’s first green 
building standards.  The California Green Building Standards Code (proposed Part 11, Title 24) 
was adopted as part of the California Building Standards Code (Title 24, California Code of 
Regulations).  Part 11 establishes voluntary standards, that will become mandatory in the 2011 
edition of the Code, on planning and design for sustainable site development, energy efficiency 
(in excess of the California Energy Code requirements), water conservation, material 
conservation, and internal air contaminants.  

2.3.11 Office of Planning and Research Advisory on CEQA and Climate Change 
In June 2008, the OPR published a Technical Advisory entitled CEQA and Climate Change: 
Addressing Climate Change Through CEQA (OPR Advisory).  This guidance, which is purely 
advisory, proposes a three-step analysis of GHG emissions: 

1. Mandatory Quantification of GHG Project Emissions.  The environmental impact analysis 
must include quantitative estimates of a project’s GHG emissions from different types of air 
emission sources.  These estimates should include both construction-phase emissions, as 
well as completed operational emissions, using one of a variety of available modeling 
tools.   

                                                 
13 Although new building energy efficiency standards were adopted in April 2008, these standards do not go into 

effect until January 1, 2010.  Thus, the 2005 standards that went into effect on October 1, 2005 remain the current 
Title 24 standards. 

14 www.energy.ca.gov/appliances/ 
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2. Continued Uncertainty Regarding “Significance” of Project-Specific GHG Emissions.  Each 
environmental impact report (EIR) document should assess the significance of the project’s 
impacts on climate change.  The OPR Advisory recognizes uncertainty regarding what 
GHG impacts should be determined to be significant and encourages agencies to rely on 
the evolving guidance being developed in this area.  According to the OPR Advisory, the 
environmental analysis should describe a “baseline” of existing (pre-project) environmental 
conditions, and then add project GHG emissions on to this baseline to evaluate whether 
impacts are significant.   

3. Mitigation Measures.  According to the OPR Advisory, “all feasible” mitigation measures or 
project alternatives should be adopted if an impact is significant, defining feasibility in 
relation to scientific, technical, and economic factors.  If mitigation measures cannot 
sufficiently reduce project impacts, the agency should adopt whatever measures are 
feasible and include a fact-based statement of overriding considerations explaining why 
additional mitigation is not feasible.  OPR also identifies a menu of GHG emissions 
mitigation measures, ranging from balanced “mixed use” master-planned project designs 
to construction equipment and material selection criteria and practices. 

In addition to this three-step process, the OPR Advisory contains more general policy-level 
guidance.  It encourages agencies to develop standard GHG emissions reduction and mitigation 
measures.  The OPR Advisory also directs CARB to recommend a method for setting the GHG 
emissions threshold of significance, including both qualitative and quantitative options. 

2.3.12 Senate Bill 97 (CEQA Guidelines) 
SB 97 requires that OPR prepare guidelines to submit to the California Resources Agency 
regarding the feasible mitigation of greenhouse gas emissions or the effects of greenhouse gas 
emissions as required by CEQA.  The Resources Agency is required to certify and adopt these 
revisions to the State CEQA Guidelines by January 1, 2010.  The Guidelines will apply 
retroactively to any incomplete environmental impact report, negative declaration, mitigated 
negative declaration, or other related document.15  

The CNRA received recommended Amendments to the CEQA Guidelines for greenhouse gas 
emissions from the Governor's Office of Planning and Research on April 13, 2009. On July 3, 
2009, the CNRA commenced the Administrative Procedure Act rulemaking process for certifying 
and adopting these amendments pursuant to Public Resources Code section 21083.05.  During 
the process, CRNA will hold public hearings, receive oral comments, consider both written and 
oral comments, and publish the final rule, which will take into consideration comments made.   

The July 2009 proposed amendments state that the lead agency should consider the following 
when assessing the significance of impacts from GHG emissions on the environment: 

• Extent the project increases or reduces GHG emissions relative to the existing setting.   

                                                 
15 Senate Bill No. 97.  CHAPTER 185.  An act to add Section 21083.05 to, and to add and repeal Section 21097 of, 

the Public Resources Code, relating to the California Environmental Quality Act.  
http://www.opr.ca.gov/ceqa/pdfs/SB_97_bill_20070824_chaptered.pdf 
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• Extent the project exceeds a threshold of significance that the lead agency determines 
applies. 

• Extent the project complies with requirements adopted to implement a plan for the 
reduction or mitigation of GHG emissions. 

No specific methodologies for performing an assessment are indicated, but rather it is left to the 
lead agency to determine the appropriate methodologies in context of a particular project.   

The proposed amendments indicate that lead agencies should consider all feasible means of 
mitigating greenhouse gas emissions that substantially reduce energy consumption or GHG 
emissions.  These potential mitigation measures may include carbon sequestration.  If off-site or 
carbon offset mitigation measure are proposed they must be part of reasonable plan of 
mitigation that the agency itself is committed to implementing.  No threshold of significance or 
any specific mitigation measures are indicated. 

Among other things, CRNA noted in its Public Notice for these changes, was that impacts of 
GHG emissions should be considered in the context of a cumulative impact, rather than a 
project impact.  The Public Notice states: 

“While the Proposed Amendments do not foreclose the possibility that a single project 
may result in greenhouse gas emissions with a direct impact on the environment, the 
evidence before [CRNA] indicates that in most cases, the impact will be cumulative. 
Therefore, the Proposed Amendments emphasize that the analysis of greenhouse gas 
emissions should center on whether a project’s incremental contribution of greenhouse 
gas emissions is cumulatively considerable.” 

2.3.13 CARB Preliminary Draft Proposal: Recommended Approaches for Setting 
Interim Significance Thresholds for Greenhouse Gases Under the 
California Environmental Quality Act (Draft CARB Thresholds)  

In October 2008, CARB released a draft proposal for identifying CEQA thresholds of 
significance for industrial, commercial and residential developments.  The Draft CARB 
Thresholds propose a framework for developing thresholds of significance that rely upon the 
incorporation of a variety of performance measures to reduce GHG emissions associated with a 
project, as well as a numerical threshold of significance above which a project must include 
detailed GHG analysis in an EIR and incorporate all feasible mitigation measures.  Although 
CARB proposed a 7,000 tons per year threshold for industrial projects, a numerical threshold for 
commercial and residential projects was not proposed, but is under development.  In addition, 
the Draft CARB Thresholds incorporate SB 375 by providing that commercial and residential 
projects that comply with a previously approved plan, which, essentially, satisfies SB 375 and 
for which a certified final CEQA document has been prepared, is presumed to have a less than 
significant impact related to climate change.  As of this time, CARB has suspended its work on 
CEQA thresholds.   
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2.4 Local Air Quality Management District (SCAQMD) Policies 
On December 5, 2008, the SCAQMD Governing Board adopted its staff proposal for an interim 
CEQA GHG significance threshold for projects where the SCAQMD is the lead agency (i.e.,  
industrial (stationary source) projects).  To achieve a policy objective of capturing 90% of GHG 
emissions from new residential/commercial development projects and implement a “fair share” 
approach to reducing emission increases from each sector, SCAQMD staff has proposed 
combining performance standards and screening thresholds.  The performance standards 
suggested have primarily focused on energy efficiency measures beyond Title 24 Part 6, 
California’s building energy efficiency standards, and an undetermined screening level of tonnes 
CO2e per year based on direct operational emissions.  Above this screening level, project 
design features designed to reduce GHGs must be implemented to reduce the impact to below 
a level of significance.  SCAQMD staff are performing additional analyses to further define the 
performance standards and quantitative screening level.   

2.5 Los Angeles County Policies 
Los Angeles County (LA County) does not have any rules or regulations directly governing the 
emission of GHGs.  However, there are several LA County policies and regulations that bear on 
GHG emissions.  These are described below. 

2.5.1 Countywide Energy and Environmental Policy (January 2007) 
In January 2007, the LA County Board of Supervisors adopted the Countywide Energy and 
Environmental Policy which provides guidelines for sustainability and green building design 
within County departments. The Policy states that the County will join the CCAR to establish 
goals for reducing GHG emissions. In addition, the policy incorporates a sustainable building 
program into County capital improvement projects and seeks to integrate energy efficient and 
sustainable designs into future County building plans.16  

For example, as of January 16, 2007, the County's Capital Construction Program must achieve 
Leadership in Energy and Environmental Design (LEED) Silver Certification for new County 
(government) buildings greater than 10,000 square feet (sq ft); this included 53 projects in the 
2007-2008 Capital Program. 

2.5.2 Los Angeles County’s Green Building Ordinances  
In November 2008, LA County adopted green building, low impacted development, and drought-
tolerant landscaping ordinances.  With respect to green building, the County requires buildings 
to consume 15% less energy than authorized per the 2005 Title 24 standards.  In addition, for 
building permit applications filed on or after January 1, 2010, the ordinance requires that LEED 
or LEED-equivalent ratings be met.  In sum, the various requirements imposed by the green 
building ordinance conserve water, conserve energy, conserve natural resources, divert waste 
from landfills, minimize impacts to existing infrastructure, and promote a healthier environment.  
For more information, please see Title 21 and 22 of the LA County Code. 

                                                 
16 http://lacounty.info/bos/sop/supdocs/29480.pdf and http://lacounty.info/bos/sop/supdocs/29932.pdf (ENVIRON 

2008). 
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2.5.3 Los Angeles County Board of Supervisors Meeting, January 13, 2009  
 
In 2009, LA County Board of Supervisors directed the Chief Executive Officer (CEO) to take 
actions towards increasing the use of the renewable energy.17  The actions focused upon cost-
benefit analyses.  One study would examine Los Angeles County offsetting between10% and 
100% of current electrical needs through the use of renewable energy, including the purchase of 
renewable energy credits. Another would compare costs and benefits of purchasing electricity 
from renewable energy sources to the costs and benefits of investing money in improving the 
energy efficiency of the County’s operations. 

The county would also conduct a cost analysis, feasibility assessment and recommendations 
regarding constituent-focused initiatives to be included in the Program. The proposal would 
include an analysis of community choice aggregation, home energy audits, financing of 
residential renewable energy products, and other initiatives as deemed appropriate. 

 

                                                 
17 Board minutes on January 13, 2009.  http://file.lacounty.gov/bos/supdocs/47117.pdf 
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3 State of Science 
This section summarizes the scientific issues surrounding climate change and global warming.  
It also provides a discussion of the actions and phenomena that contribute to climate change 
and puts into context global, national, and state emissions of GHGs. 

3.1 Global Climate Change 
Global warming and global climate change are both terms that describe changes in the earth’s 
climate.  Global climate change is a broad term used to describe any worldwide, long-term 
change in the earth’s climate. This change could be, for example, an increase or decrease in 
temperatures, the start or end of an ice age, or a shift in precipitation patterns.  The term global 
warming is more specific than global climate change and refers to a general increase in 
temperatures across the earth.  Though global warming is characterized by rising temperatures, 
it can cause other climatic changes, such as a shift in the frequency and intensity of rainfall or 
hurricanes.  Global warming does not necessarily imply that all locations will be warmer.  Some 
specific, unique locations may be cooler even though the world, on average, is warmer. All of 
these changes fit under the umbrella of global climate change.18  

While global warming can be caused by natural processes, there is a general scientific 
consensus that most current global warming is the result of human activity on the planet.19  This 
man-made, or anthropogenic, warming is primarily caused by increased emissions of “GHGs” 
that keep the earth’s surface warm.  This is called “the greenhouse effect.” The greenhouse 
effect and the role GHGs play in it are described below.  

3.2 The Greenhouse Effect 
Greenhouses allow sunlight to enter and then capture some of the heat generated by the 
sunlight’s impact on the earth’s surface.  The earth’s atmosphere acts like a greenhouse by 
allowing sunlight in, but trapping some of the heat that reaches the earth’s surface.  When solar 
radiation from the sun reaches the earth, much of it penetrates the atmosphere to ultimately 
reach the earth’s surface; this solar radiation is absorbed by the earth’s surface and then re-
emitted as heat in the form of infrared radiation.20  Whereas the GHGs in the atmosphere let 
solar radiation through, the infrared radiation is trapped by greenhouse gases, resulting in the 
warming of the earth’s surface.21   This phenomenon is referred to as the “greenhouse effect”.   

The earth’s greenhouse effect has existed far longer than humans have and has played a key 
role in the development of life.  Concentrations of major GHGs, such as CO2, CH4, N2O, and 

                                                 
18 Other definitions of “Greenhouse Effect” and “Global Warming” can be found on Merriam-Webster online: 

http://www.m-w.com/.  A definition for “Climate Change” can be found on dictionary.com which uses Webster's 
New Millennium™ Dictionary of English, Preview Edition (v 0.9.6). 

19 From the IPCC “Climate Change 2007: The Physical Science Basis, Summary for Policymakers.”  Available online 
at:  http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-spm.pdf  

20 All light, be it visible, ultraviolet, or infrared, carries energy. 
21 Infrared radiation is characterized by longer wavelengths than solar radiation.  Greenhouse gases reflect radiation 

with longer wavelengths.  As a result, instead of escaping back into space, greenhouse gases reflect much infrared 
radiation (i.e., heat) back to Earth. 
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water vapor have been naturally present for millennia at relatively stable levels in the 
atmosphere, adequate to keep temperatures on Earth hospitable.  Without these GHGs, the 
earth’s temperature would be too cold for life to exist.   

As human industrial activity has increased, atmospheric concentrations of certain GHGs have 
grown dramatically.  Figure 2-1 shows the increase in concentrations of CO2 and CH4 over time.  
In the absence of major industrial human activity, natural processes have maintained 
atmospheric concentrations of GHGs, and, therefore, global temperatures at constant levels 
over the last several centuries.22  As the concentrations of GHGs increase due to human 
activity, more infrared radiation is trapped, and the earth is heated to higher temperatures. This 
is the process that is described as human-induced global warming. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1.  Carbon dioxide and methane concentrations have increased  
dramatically since the industrial revolution.23 

In 2007, the IPCC began releasing components of its Fourth Assessment Report on climate 
change.  In February 2007, the IPCC provided a comprehensive assessment of climate change 
science in its Working Group I Report.24  It states that there is a scientific consensus that the 
global increases in GHGs since 1750 are mainly due to human activities such as fossil fuel use, 

                                                 
22 Examples of natural processes include the addition of GHGs to the atmosphere from respiration, fires, and 

decomposition of organic matter.  The removal of greenhouse gases is mainly from plant and algae growth and 
absorption by the ocean. 

23 Adapted from figure SPM-1 of the IPCC “Climate Change 2007: The Physical Science Basis, Summary for 
Policymakers.”  Available online at:  http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-spm.pdf  

24 Available online at: http://www.ipcc.ch/ipccreports/ar4-wg1.htm  
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land use change (e.g., deforestation), and agriculture.  In addition, the report states that it is 
likely that these changes in greenhouse gas concentrations have contributed to global warming.  
Confidence levels of claims in this report have increased since 2001 due to the large number of 
simulations run and the broad range of available climate models.   

3.3 Greenhouse Gases and Sources of Their Emissions 
The term “GHGs” includes gases that contribute to the natural greenhouse effect, such as CO2, 
CH4, N2O, and water, as well as gases that are only man-made and that are emitted through the 
use of modern industrial products, such as hydrofluorocarbons (HFCs), chlorinated 
fluorocarbons (CFCs), and sulfurhexafluoride (SF6).  These last three families of gases, while 
not naturally present in the atmosphere, have properties that also cause them to trap infrared 
radiation when they are present in the atmosphere, thus making them GHGs.  These six gases 
comprise the major GHGs that are recognized by the Kyoto Accords (water is not included).25  
There are other GHGs that are not recognized by the Kyoto Accords, due either to the smaller 
role that they play in climate change or the uncertainties surrounding their effects.  Atmospheric 
water vapor is not recognized by the Kyoto Accords because there is not an obvious correlation 
between water concentrations and specific human activities.  Water appears to act in a positive 
feedback manner; higher temperatures lead to higher water concentrations, which in turn cause 
more global warming.26 

The effect each of these gases has on global warming is a combination of the volume of their 
emissions and their GWP.  GWP indicates, on a pound for pound basis, how much a gas will 
contribute to global warming relative to how much warming would be caused by the same mass 
of CO2.  CH4 and N2O are substantially more potent than CO2, with GWPs of 21 and 310, 
respectively. However, these natural GHGs are nowhere near as potent as SF6 and 
fluoromethane, which have GWPs of up to 23,900 and 6,500 respectively.27 GHG emissions are 
typically measured in terms of mass of CO2e.  CO2e are calculated as the product of the mass 
of a given GHG and its specific GWP.   

The most important greenhouse gas in human-induced global warming is CO2.  While many 
gases have much higher GWPs than the naturally occurring GHGs, CO2 is emitted in such 
vastly higher quantities that it accounts for 85% of the GWP of all GHGs emitted by the United 
States.28  Fossil fuel combustion, especially for the generation of electricity and powering of 
motor vehicles, has led to substantial increases in CO2 emissions and thus substantial 
increases in atmospheric CO2 concentrations. In 2005, atmospheric CO2 concentrations were 
about 379 parts per million (ppm), over 35 percent higher than the pre-industrial concentrations 

                                                 
25 This Kyoto Protocol sets legally binding targets and timetables for cutting the greenhouse-gas emissions of 

industrialized countries. The US has not approved the Kyoto treaty. 
26 From the IPCC Third Assessment Report:  http://www.grida.no/climate/ipcc_tar/wg1/143.htm and 

http://www.grida.no/climate/ipcc_tar/wg1/268.htm  
27 California Climate Action Registry General Reporting Protocol - Reporting Entity-Wide Greenhouse Gas Emissions.  

SAR values, Appendix C.   
http://www.climateregistry.org/resources/docs/protocols/grp/GRP_V3_April2008_FINAL.pdf  

28 Inventory of US Greenhouse Gas Emissions and Sinks: 1990-2006, US Environmental Protection Agency.  
Available online at: http://epa.gov/climatechange/emissions/downloads/08_CR.pdf  
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of about 280 ppm.29  In addition to the sheer increase in the volume of its emissions, CO2 is a 
major factor in human-induced global warming because of its lifespan in the atmosphere of 50 
to 200 years.  

Concentrations of the second most prominent GHG, CH4, have also increased due to human 
activities such as rice production, degradation of waste in landfills, cattle farming, and natural 
gas mining.  In 2005, atmospheric levels of CH4 were more than double pre-industrial levels, up 
to 1774 parts per billion (ppb) as compared to 715 ppb.30  CH4 has a relatively short 
atmospheric lifespan of only 12 years, but has a higher GWP than CO2. 

Nitrous oxide concentrations have increased from about 270 ppb in pre-industrial times to about 
319 ppb by 2005.31  Most of this increase can be attributed to agricultural practices (such as soil 
and manure management), as well as fossil-fuel combustion and the production of some acids. 
Nitrous oxide’s 120-year atmospheric lifespan increases its role in global warming. 

Besides CO2, CH4, and N2O; there are several gases and categories of gases that were not 
present in the atmosphere in pre-industrial times but now exist and contribute to warming.  
These include CFCs, used often as refrigerants, and their more stratospheric-ozone-friendly 
replacements, HFCs.  Fully fluorinated species, such as SF6 and tetrafluoromethane (CF4), are 
present in the atmosphere in relatively small concentrations, but have extremely long life spans 
of 50,000 and 3,200 years each, making them potent GHGs. 

3.4 Current and Projected Climatic Impacts of Global Warming 
A strong indication that global warming is currently taking place is the fact that the top seven 
warmest years since the 1890s occurred after 1997.  Furthermore, a warming of about 0.2°C 
per decade is projected by currently accepted models.   

There is a scientific consensus that global climate change will increase the frequency of heat 
extremes, heat waves, and heavy precipitation events.  Other likely direct effects include an 
increase in the areas affected by drought and by floods, an increase in tropical cyclone activity, 
a rise in sea level, and recession of polar ice caps.  The impacts of global warming have already 
been demonstrated by substantial ice loss in the Arctic.32  Figure 2-2 shows the rise of global 
temperatures, the global rise of sea level, and the loss of snow cover from 1850 to the present. 

 
 

                                                 
29 Page 2 of the IPCC “Climate Change 2007: The Physical Science Basis, Summary for Policymakers.” 
30 Page 4 of the IPCC “Climate Change 2007: The Physical Science Basis, Summary for Policymakers.” 
31 Page 4 of the IPCC “Climate Change 2007: The Physical Science Basis, Summary for Policymakers.” 
32 Statistics from IPCC Working Group I and II Reports.  
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Figure 2-2.  Global warming trends and associated sea  
level rise and snow cover decrease.33 

3.5 Socioeconomic Impacts of Global Warming 
Global temperature increases may have significant negative impacts on ecosystems, natural 
resources, and human health. Ecosystem structure and biodiversity will be compromised by 
temperature increases and associated climatic and hydrological disturbances.34  The availability 
and quality of potable water resources may be compromised by increased salinisation of ground 
water due to sea-level rises, decreased supply in semi-arid and arid locations, and poorer water 
quality arising from increased water temperatures and more frequent floods and droughts.35  
These impacts on freshwater systems, in addition to the effects of increased drought and flood 
frequencies, can reduce crop productivity and food supply.    

In addition to compromising food and water resources, there are other means through which 
climatic changes associated with global warming can affect human health and welfare.  Warmer 
temperatures can cause more ground-level ozone, a pollutant that causes eye irritation and 
respiratory problems. Ranges of infectious diseases will likely increase, and some areas will 
face greater incidences of illness and mortality associated with increased flooding and drought 
events.  

                                                 
33 Figure SPM-3 of the IPCC “Climate Change 2007: The Physical Science Basis, Summary for Policymakers.” 
34 From the IPCC Working Group II Report. 
35 From the IPCC Technical Paper VI: “Climate Change and Water”.  Available online at: 

http://www.ipcc.ch/pdf/technical-papers/climate-change-water-en.pdf  
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In its April 2007 Working Group II Report, the IPCC provided an assessment of the “current 
scientific understanding of impacts of climate change on natural, managed and human systems, 
the capacity of these systems to adapt and their vulnerability”.36  Here, the IPCC states that 
although some people will gain and some will lose because of global climate change, the overall 
change will be one of social and economic losses.  California in particular is an area that could 
be negatively impacted by global warming.  Global warming could alter the seasonal pattern of 
snow accumulation and snowmelt, which serve as primary sources for California’s drinking 
water and irrigation water supplies.  The scientific community projects extensions in the periods 
of high forest fire risk.  Climatic changes would also affect agriculture, a major California 
industry, which could result in economic losses.  For example, the heat wave in July 2006 is 
estimated to have cost the California dairy industry in excess of one billion dollars.37   

IPCC Fourth Assessment Report 

It is important to recognize that the climatic conditions experienced by the Project over its 
designed lifetime are likely to be substantially different from those observed over the past 
century.  Consequently, it is useful to consider the implications of changing climatic conditions 
for Project performance.  Scenarios38 for 2100 modeled in the IPCC Fourth Assessment Report 
(FAR) include: 

Temperature Increase 

• Low Emissions Scenario:  1.8°C (best estimate), with a range of 1.1°C to 2.9°C 

• High Emissions Scenario:  4.0°C (best estimate), with a range of 2.4°C to 6.4°C 

Sea Level Rise 

• Low Emissions Scenario:  0.18 to 0.38 meters (range) 

• High Emissions Scenario:  0.26 to 0.59 meters (range) 

Potential implications for the Project include: 

Sea level: Rising sea levels are unlikely to directly impact the proposed Project due to its 
distance from the coast and relative elevation. 

                                                 
36 Available online at: http://www.ipcc-wg2.org/index.html  
37 Office of the Governor. 
38 Future GHG emissions are the product of very complex dynamic systems, determined by driving forces such as 

demographic development, socio-economic development, and technological change.  Their future evolution is 
highly uncertain.  Scenarios are alternative images of how the future might unfold and are an appropriate tool with 
which to analyze how driving forces may influence future emission outcomes and to assess the associated 
uncertainties.  They assist in climate change analysis, including climate modeling and the assessment of impacts, 
adaptation, and mitigation.  The possibility that any single emissions path will occur as described in scenarios is 
highly uncertain.  More information on the IPCC’s selection of scenarios is available at 
http://www.ipcc.ch/ipccreports/sres/emission/index.htm. 
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Temperature:  Rising temperatures could have a variety of impacts, including stress on sensitive 
populations (e.g., sick and elderly), additional burden on building systems (e.g., demand for 
conditioning), and, indirectly, increasing emissions of greenhouse gases and criteria pollutants 
associated with energy generation.  It is not possible to reliably quantify these risks at this time.  

Precipitation: Climate change is expected to alter seasonal and inter-annual patterns of 
precipitation.  These changes continue to be one of the most uncertain aspects of future 
scenarios.  For this Project, the most relevant direct impacts are likely to be changes in the 
timing and volume of storm water runoff and changes in demand for irrigation.  It is not possible 
to reliably quantify the implications of these changes at this time.     

Wildfire: Changes in temperature and precipitation may combine to alter risks of wildfire.  
Changes in wildfire hazard have the potential to impact the Project; however, it is not possible to 
reliably quantify the implications of these changes at this time.         

Water supply reliability: Changes in temperature and precipitation may also influence seasonal 
and inter-annual availability of water supplies.  Consequently, it is reasonable to consider that 
climate change may affect water supply reliability.  It is not possible to reliably quantify these 
risks for the Project at this time.  For more information on the Project’s water supply, please 
refer to Section 5.18, Water Resources, and the Water Supply Assessment in the EIR.  

3.6 Impacts from Climate Change 
The CNRA39 recently prepared a document that discusses the impacts of climate change upon 
California, as well as California’s climate adaptation strategy.  The categories below are topics 
emphasized in the November 2008 Executive Order (S-13-08) which called on state agencies to 
develop California’s first strategy to identify and prepare for these expected climate impacts.  
Adaptation strategies are addressed in the next section of this technical report.     

3.6.1 Rising Temperatures 
CRNA described new projections by MIT modelers predict a median probability of surface 
warming of 5.2 C by 2100, which is much higher than previous modeling completed in 2003. 40  
Researchers modeled temperature changes specifically related to California.41  The model 
predicted greater temperature increases in summer than winter, and larger increases inland 
compared to the coast.   

                                                 
39 2009 California Climate Adaptation Strategy.  Discussion Draft.  California Natural Resources Agency.   
40 Chandler, D.  2009.  Climate change odds much worse than thought: New analysis shows warming could be 

double previous estimates.  MIT News Office.  May 19, 2009.  Website: 
http://web.mit.edu/newsoffice/2009/roulette-0519.html 

41 Incorporated by reference.  Moser, Susanne, Guido Franco, Sarah Pittiglio, Wendy Chou and Dan Cayan (2008). 
The Future is Now: An Update on Climate Change Science Impacts and Response Options for California. 2008 
Climate Change Impacts Assessment Project - Second Biennial Science Report to the California Climate Action 
Team, CEC-500-2008-071, Sacramento, CA. 
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3.6.2 Tipping Elements 
The CNRA emphasized “tipping elements”, which bring about “abrupt changes that could push 
natural systems past thresholds beyond which they could not recover”.  According to the CNRA, 
there are four main events that could bring about abrupt environmental changes.  Each of these 
four has a particular tipping temperature at which the event is likely to occur.  The consequence 
of crossing each threshold could cause a 7-12 m rise in sea level over the course of several 
centuries as shown in the table below. 

Tipping elements that could trigger abrupt environmental changes. 
Additional Warming (ºF) Environmental Change Length of Time 

1-3 Rapid Arctic sea ice melt 10 years 

2-4 Irreversible melting of the 
Greenland Ice Sheet 300 years or more 

5-9 Irreversible melting of the West 
Antarctic Ice Sheet 300 years or more 

5-7 Amazon forest die-back None given 

6-11 Intensification of El Niño-Southern 
Oscillation cycles None given 

 

3.6.3 Extreme Natural Events 
In addition, CRNA listed extreme natural events are likely to occur, including higher nighttime 
temperatures and longer, more frequent heat waves overall; 12-35% decrease in precipitation 
levels by mid- to late-21st century; increased evaporation and faster incidences of snowmelt that 
will increase drought conditions, and more precipitation in the form of rain as compared to snow 
that will decrease water storage in California during the dry season and increase flood events 
during the wet season.42 

3.6.4 Precipitation Changes and Rivers 
CNRA also stated that climate change will intensify California’s “Mediterranean climate pattern”, 
with the majority of annual precipitation occurring between November and March and drier 
conditions during the summer.43  This will increase droughts and floods and will affect river 
systems.  One of the ways to quantify potential impacts related to river system was through 
calculating a rise in water temperature and its effects on fisheries resources. 44 

                                                 
42 Cayan, Dan, Mary Tyree, Mike Dettinger, Hugo Hidalgo, Tapash Das, Ed Maurer, Peter Bromirski, Nicholas 

Graham, and Reinhard Flick (2009). Climate Change Scenarios and Sea Level Rise Estimates for the California 
2008 Climate Change Scenarios Assessment. PIER Research Report, CEC-500-2009-014, Sacramento, CA: 
California Energy Commission. 

43 Cayan et al. 2009 
44 Crossin, G.T., S.G. Hinch, S.J. Cooke, D.W. Welch, D.A. Patterson, S.R.M. Jones, A.G. Lotto, R.A. Leggatt, M.T. 

Mathes, J.M. Shrimpton, G. Van Der Kraak and A.P. Farrell.  2008.  Exposure to high temperature influences the 
behaviour, physiology, and survival of sockeye salmon during spawning migration.  Canadian Journal of Zoology.  
86(2): 127-140. 
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3.6.5 Sea Level Rise 
CNRA states that sea level rise can cause damage to coastal communities and loss of land, 
which could reach tens of billions of dollars per year in direct costs and trillions of dollars of 
assets in collateral risk. 45  Current calculations of sea level rise from 1900 to 2000 estimate 
approximately 7 inches along the California coast. 46  Further, up to 55 inches of sea-level rise 
globally by the end of the 21st century is predicted under the business as usual scenario.   

3.6.6 Low Sea Ice Levels 
The CNRA states says that substantial sea ice melting from Greenland and the West Antarctic 
Ice Sheet has the potential to further raise sea levels.  The sea ice extent in the Western Nordic 
Seas (i.e., Greenland, Norway, and Iceland Seas) is at the lowest level observed in the last 800 
years.  The implication being that a substantial reduction in sea ice in the Arctic sea promotes 
alterations in atmospheric circulation and precipitation patterns that extend to the mid-latitudes 
(e.g., the California coast).  Additionally, it was reported that the variations in sea ice extent are 
correlated with changes in sea surface temperatures and atmospheric and ocean heat transport 
from the North Atlantic. 47 

The West Antarctic Ice Sheet is a marine-based ice sheet with edges that flow into floating ice 
shelves.  Both the main sheet and the surrounding shelves have been showing signs of 
shrinking and collapsing due to global warming.  Researchers have tracked the fate of at least 
nine shelves that have receded or collapsed around the Antarctic peninsula in the past 50 
years. 48 

3.6.7 Ocean Chemistry 
The CRNA also notes that an emerging effect from climate change may be acidification of the 
ocean.  In turn, acidification will affect the ability of hard-shelled invertebrates to create their 
skeletal structures. 49  The implications of this change being major losses to shellfish industries, 
and shifts in food resources for ocean fisheries.  The primary contributing factors were cited as 
increasing level of CO2 and weather pattern shifts (Griffith et al. 2008).  Increases in CO2 result 
in increased uptake by the oceans, which result in decreased pH (acidification).  Weather 
pattern shifts change the amount of calcium carbonate being delivered by rivers from sources 
stored in rocks, which further exacerbates the ability of invertebrates to form calcified shells. 50 

                                                 
45 Kahrl, F. and D. Roland-Holst (2008). California Climate Risk and Response. Berkeley, CA: University of California-

Berkeley, Department of Agricultural and Resource Economics. 
46 Cayan et al. 2009 
47 Fauria, M.M., A. Grinsted, S. Helama, J. Moore, M. Timonen, T. Martma, E. Isaksson, and E. Eronen.  2009.  

Unprecedented low twentieth century winter sea ice extent in the Western Nordic Seas since A.D. 1200.  Climate 
Dynamics.  Published online: 12 June 2009. 

48 Doyle, A.  2009.  Antarctic ice shelf set to collapse due to warming.  Roche, A. (ed) In Reuters UK.  Thomas 
Reuters.  January 19, 2009.  Website: http://uk.reuters.com/articlePrint?articleId=UKTRE50I4G520090119 

49 Risien, J. (ed.).  2009.  West Coast Regional Marine Research and Information Needs. Corvallis, Oregon: Oregon 
Sea Grant.  ORESU-Q-09-001. 

50 Griffith, E.M., A. Paytan, K. Caldeira, T. D. Bullen and E. Thomas. 2008.  A dynamic marine calcium cycle during 
the past 28 million years. Science.  December 12, 2008. 
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One of the main contributing factors to CO2, outside of human influences, is melting permafrost.  
When permafrost thaws, it releases carbon into soil or beneath lakes and releases CO2 and 
methane into the atmosphere.  Scientists are now estimating that there is more than twice the 
total amount of carbon stored in permafrost as there is in atmospheric carbon dioxide, and 
“could amount to roughly half those resulting from global land-use change during this century”. 51   

3.7 California-specific Adaptation Strategies 
The CNRA52 discusses California’s climate adaptation strategy.  General themes from the report 
regarding adaptation strategies are summarized below although the report also includes many 
specific examples of how California may adapt to a changing climate.   

Because climate change is already affecting California and current emissions will continue to 
drive climate change in the coming decades, regardless of any mitigation measured that may be 
adopted, the necessity of adaptation to the impacts of climate change is recognized by the state 
of California. The 2009 California Climate Adaption Strategy Discussion Draft begins what will 
be on-going process of adaptation, as directed by Gov. Schwarzenegger's Executive Order S-
13-08. The goals of the strategy are to analyze risks and vulnerabilities and identify strategies to 
reduce the risks.  Once the strategies are identified and prioritized, government resources would 
be identified.  Finally, the strategy includes identifying research needs and educating the public.  

Climate change risks are evaluated using two distinct approaches: (1) projecting the amount of 
climate change that may occur using computer-based global climate models and (2) assessing 
the natural or human system's ability to cope with and adapt to change by examining past 
experience with climate variability and extrapolating this to understand how the systems may 
respond to the additional impact of climate change. The major anticipated climate changes 
expected in the State of California include increases in temperature, decreases in precipitation, 
particularly as snowfall, and increases in sea level, as discussed above. These gradual changes 
will also lead to an increasing number of extreme events, such as heat waves, wildfires, 
droughts, and floods.  This would impact public health, ocean and coast resources, water 
supply, agriculture, biodiversity and the transportation and energy infrastructure.   

Key preliminary adaptation recommendations included in the Strategy are as follows:  

• Appointment of a Climate Adaption Advisory Panel; 

• Improved water management in anticipation of reduced water supplies, including a 20% 
reduction in per capita water use by 2020; 

• Consideration of project alternatives that avoid significant new development in areas that 
cannot be adequately protected from flooding due to climate change; 

• Preparation of agency-specific adaptation plans, guidance or criteria by September 2010; 

• Consideration of climate change impacts for all significant state projects; 
                                                 
51 Schuur, E.A.G. et al.  2008.  Vulnerability of Permafrost Carbon to Climate Change: Implications for the Global 

Carbon Cycle. BioScience.  58(8): 701-714. 
52 2009 California Climate Adaptation Strategy.  Discussion Draft.  California natural Resources Board.   
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• Assessment of climate change impacts on emergency preparedness; 

• Identification of key habitats and development of plans to minimize adverse effects from 
climate change; 

• Development of guidance by the California Department of Public Health by September 
2010 for use by local health departments to assess adaptation strategies; 

• Amendment of Plans to assess climate change impacts and develop local risk reduction 
strategies by communities with General Plans and Local Coastal Plans; and 

• Inclusion of climate change impact information into fire program planning by state fire 
fighting agencies. 

3.8 Global, National, and California-wide GHG Emissions Inventories 
Worldwide emissions of GHGs in 2004 were 26.8 billion tonnes of CO2e.53  In 2007, the US 
emitted about 7 billion tonnes of CO2e or about 24 tonnes of CO2e per year per person.54  Over 
80% of the GHG emissions in the US are comprised of CO2 emissions from energy related fossil 
fuel combustion.  In 2004, California emitted 0.492 billion tonnes of CO2e, or about 7% of the 
US emissions.55  If California were a country, it would be the 16th largest emitter of GHGs in the 
world.56  This large number is due primarily to the sheer size of California. Compared to other 
states, California has one of the lowest per capita GHG emission rates in the country.  This is 
due to California’s higher energy efficiency standards, its temperate climate, and the fact that it 
relies on substantial out-of-state energy generation. 

In 2004, 81% of greenhouse gas emissions (in CO2e) from California were comprised of CO2 
emissions from fossil fuel combustion, with 4% comprised of CO2 from process emissions. CH4 
and N2O accounted for 5.7% and 6.8% of total CO2e respectively, and high GWP gases57 
accounted for 2.9% of the CO2e emissions.  Transportation is by far the largest end-use 
category of GHG emissions.  Transportation includes that used for industry (i.e., shipping) as 
well as residential use. 

3.9 Potential for Reduction of GHG Emissions 
In May 2007, the IPCC produced its Working Group III Report on the “scientific, technological, 
environmental, economic and social aspects” of reducing GHG emissions to alleviate climate 
change.58  The report concluded that, even with current policies for sustainable development 

                                                 
53 Sum of Annex I and Annex II countries without counting Land-Use, Land-Use Change and Forestry (LULUCF) 

http://unfccc.int/ghg_emissions_data/predefined_queries/items/3814.php  For countries for which 2004 data was 
unavailable, the most recent year was used.  

54 2006 Inventory of US Greenhouse Gas Emissions and Sinks.  Available online at: 
http://yosemite.epa.gov/oar/globalwarming.nsf/UniqueKeyLookup/RAMR6MBLP4/$File/06ES.pdf  

55 California Air Resources Board.  Note that 2004 is typically the most recent inventory year presented by the ARB; 
as such, USA- and world-wide emissions from 2004 are presented here to keep the comparison years the same. 

56 Anywhere between the 12th and 16th depending upon methodology.  Inventory of California Greenhouse Gas 
Emissions and Sinks: 1990 to 2004.  California Energy Commission. 

57 Such as HFCs and PFCs. 
58 Available online at: http://www.ipcc.ch/ipccreports/ar4-wg3.htm 
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and mitigation of climate change, global GHG emissions will continue to grow over the next 
several decades. 



  Climate Change Technical Report 
Landmark Village  

  
 

03-17245A2  
 

27 

 

4 Greenhouse Gas Inventory 
This section describes the methods that ENVIRON International Corporation (ENVIRON) used 
to estimate GHG emissions from Landmark Village after development and full build out and 
presents the results of that analysis.  ENVIRON evaluated GHG emissions from some aspects 
that are fully within the control of the Newhall Land and Farming Company, such as grading and 
the placement of utilities, some aspects that are in control of the individuals building the houses 
and commercial buildings, such as construction emissions, and some aspects in which control 
over emissions is shared by the developers, builders, and the residents, such as energy use in 
the built environment and emissions from traffic by the development’s future residents and 
employees in the business parks.  In addition, an estimate of “life-cycle” GHG emissions (i.e., 
GHG emissions from the processes used to manufacture and transport materials used in the 
buildings and infrastructure) is presented. This life-cycle estimate is to be used for comparison 
purposes only and is not included in the final inventory as these emissions would be attributable 
to other industry sectors under AB 32.  Each aspect of the GHG inventory is described in this 
section.  The inventory does not consider GHG emissions from most sources outside of 
Landmark Village that may indirectly service the residents (e.g., a landfill).   

4.1 Evaluation of “New” Emissions 
Whereas criteria pollutants have impacts on a local or regional basis, GHG emissions’ impacts 
are on a global basis.  Accordingly, the methods used to analyze GHG emissions vary 
somewhat from those used to analyze criteria pollutants.  This is discussed in this section, and 
begins with an explanation of the traditional analyses used in environmental documents for 
criteria pollutants, and goes on to discuss how the inventory of GHG emissions should be 
characterized.   

4.1.1 Traditional Analyses for Criteria Pollutants 
The calculation of “project” criteria pollutants (oxides of nitrogen, sulfur oxides, carbon 
monoxide, volatile organic compounds, lead, and particulate matter) in air quality emissions 
inventories for use in EIRs has a long history.  The SCAQMD first published a comprehensive 
manual on the analysis of air quality impacts in 1993, and the Bay Area Air Quality Management 
District (BAAQMD) followed in 1999.  Other smaller districts have prepared detailed guidance 
documents that describe the methods that should be used to calculate emissions inventories for 
EIRs from projects, including residential and commercial projects.   

The goal of estimating emissions of criteria pollutants from projects is to understand whether 
there are significant new emissions in California’s air basins, which have a limited ability to 
absorb additional criteria pollutant emissions without adverse air quality impacts.   

When evaluating the air quality impacts for a new project, such as a residential development, 
the vehicular emissions associated with the residents as they work and shop within the basin 
are counted as new emissions in traditional air quality analyses, even if those new residents 
would have moved from another house in the same air basin.  The typical rationale for this 
approach is that the new residential development represents growth in the basin.  As a result, all 
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emissions associated with its residents’ vehicle travel should be counted as new emissions, 
even if this might lead to some over-counting of criteria pollutant emissions from the project.  

A review of how air quality analyses dealt with the issue of whether emissions are “new” might 
be instructive as to how to deal with the emissions of GHGs.  However, while a similar approach 
for criteria pollutants and GHGs may be warranted, the impacts of GHG emissions are a 
function of their global concentrations, rather than local concentrations.   

4.1.2 Regional Impacts of Criteria Pollutants Compared to Global Impacts of 
GHG Emissions 

If construction results in new emissions of criteria pollutants in the air basin, even if there is a 
reduction in criteria emissions elsewhere, these emissions are new to the basin and therefore 
counted.  For GHGs, if the emissions simply moved from one basin to another, the emissions 
would not be new on a global scale.  However, it is not clear how one can determine whether 
emissions are relocated, or whether they are the result of new growth.   

Standard methodologies for evaluating the airborne criteria pollutant impacts of new projects 
have already, in a sense, addressed the issue of what is “new.”  However, the impacts of GHG 
emissions differ from those of criteria pollutants in that GHG emissions are a function of global 
concentrations rather than local concentrations.  Thus, the question of whether or not a project’s 
GHG impacts are significant, both on a project basis and on a cumulative basis, must be asked 
based on global, rather than basin-wide, increases in emissions. 

4.1.3 GHG Emissions Growth Results from Population Increase and Increased 
Standard of Living 

The increase of new GHG emissions globally is caused by economic and population growth. 
Emission growth rates are the highest among developing countries. While CO2 emissions in 
developed countries were unchanged over the 1990-2002 period, emissions increased by 47% 
in developing countries during that same time period.  Emissions in China grew about 50% 
during that time period -- preliminary estimates show that China’s GHG emissions increased 
35% in 2003 and 2004 alone.  This increase in developing country GHG emissions is due to the 
increasing demand for higher standards of living as a result of GDP growth, requiring more 
vehicles and greater electricity demand.  Also, developing countries often lack the technology or 
capital to utilize energy efficient products or to construct cleaner burning power plants.  CO2 
emissions in China are growing slightly faster than primary energy use as the fuel mix 
increasingly favors coal, a high-carbon fuel. China accounts for 39% of the projected increase 
between 2004 and 2030, and will overtake the United States as the world’s biggest emitter 
before 2010.59  

4.1.4 Determining Which Emissions are Associated with New Residences  
As noted earlier, GHG increases are directly tied to population growth and increased standards 
of living.  New housing in California is a response to both population increase, and increasing 
                                                 
59 http://www.iea.org/textbase/weo/fact_sheets/fs_GlobalEnergyTrends.pdf (accessed June 12, 2007) World Energy 

Outlook 2006: Fact Sheet- Global Energy Trends The World’s Energy Future: Where Are We Headed? 
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standard of living for new California residents that moved from areas that were less 
economically developed.  Therefore, operational emissions (including vehicular emissions) from 
new residences should be considered as growth, or new emissions, as residences are rarely 
removed from the housing supply once constructed.60   

In addition, activities associated with new residences, such as the building envelope operational 
emissions from commercial and retail establishments that are built to support new residences, 
are also accounted for.  Traffic between new residences and new retail is also accounted for, as 
these trips are directly associated with the new residences.  However, traffic associated with 
new commercial or retail and existing residences is not new61, and is not accounted for in this 
report.  That traffic already exists from the existing residences, and the construction of new 
commercial or retail does not increase traffic, unless the average trip distance to that 
commercial or retail establishment increases as a result of the new construction.   

In this report, emissions associated with construction and vegetation change are counted.  
Emissions associated with the electricity and natural gas use in all buildings is counted.  
Emissions associated with delivering water to the site and from treating wastewater are 
counted.  All home-based car travel made by Landmark Village residents are counted as 
Landmark Village emissions, even if the vehicles leave the site. A small number of pass-by trips 
made by Landmark Village residents may not be considered using this method.  However, the 
additional VMT, and therefore emissions, is estimated to be small.  Emissions from non-
Landmark Village vehicles that enter to project site are not counted because those emissions 
would have occurred absent Landmark Village.  For instance, workers that live in Bakersfield but 
will now work in Landmark Village will commute to work in Landmark Village.  These workers 
commuted before the existence of Landmark Village – perhaps within Bakersfield or to Los 
Angeles.  Therefore, in this analysis, it is assumed that these workers commute the same 
distances, on average, as before the existence of Landmark Village and therefore they do not 
contribute to any net new GHG emissions.  

4.2 Units of measurement: Tonnes of CO2 and CO2e 
The term “GHGs” includes gases that contribute to the natural greenhouse effect, such as CO2, 
CH4, N2O, and water, as well as gases that are only man-made and that are emitted through the 
use of modern industrial products, such as HFCs and CFCs.  The most important greenhouse 
gas in human-induced global warming is CO2.  While many gases have much higher GWPs 
than CO2, CO2 is emitted in such vastly higher quantities that it accounts for 85% of the GWP of 
all GHGs emitted by the United States.62   

                                                 
60 There are exceptions, such as when one housing development replaces another, and, in those cases, the 

replacement residential development need not be considered growth. 
61 If, however, the new commercial area results in longer trips for its workers and residents than they would have 

previously made, then it adds GHGs emissions.  Commercial development that could potentially increase VMT 
would be facilities that draw trips from far away that otherwise would not be made.  A theme park, for example, 
may be viewed as such a development. 

62 Inventory of US Greenhouse Gas Emissions and Sinks: 1990-2004, US Environmental Protection Agency.  
Available online at: 
http://yosemite.epa.gov/oar/globalwarming.nsf/UniqueKeyLookup/RAMR6MBSC3/$File/06_Complete_Report.pdf  
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The effect each of these gases has on global warming is a combination of the mass of their 
emissions and their GWP.  GWP indicates, on a pound for pound basis, how much a gas will 
contribute to global warming relative to how much warming would be caused by the same mass 
of CO2.  CH4 and N2O are substantially more potent than CO2, with GWPs of 21 and 310, 
respectively. GHG emissions are typically measured in terms of mass of CO2e.  CO2e are 
calculated as the product of the mass of a given GHG and its specific GWP. 

In many sections of this report, including the final summary sections, emissions are presented in 
units of CO2e either because the GWPs of CH4 and N2O were accounted for explicitly, or the 
CH4 and N2O are assumed to contribute a negligible amount of GWP when compared to the 
CO2 emissions from that particular emissions category.   

In this report, tonnes will be used to refer to metric tonnes (1,000 kilograms).  Tons will be used 
to refer to short tons (2,000 lbs). 

Additionally, exact totals presented in all tables and report sections may not equal the sum of 
components due to independent rounding of numbers.   

4.3 Resources 
To estimate GHG emissions from Landmark Village, ENVIRON directly or indirectly relied 
primarily on five different types of resources:  

1) emissions estimation guidance from government-sponsored organizations,  

2) government-commissioned studies of energy use patterns,  

3) energy surveys by other consulting firms,  

4) emissions estimation software, and  

5) building energy modeling software.   

These sources are described below. 

4.3.1 Emissions Estimation Guidance 
This inventory was developed using guidance from two government-sponsored organizations to 
assist in the estimation of GHG emissions. The first is the CCAR, which was established by the 
California Legislature to assist willing parties in estimating and recording their GHG emissions to 
use as a baseline for meeting future emissions reduction requirements.  Publications by the 
CCAR include not only recommendations on how to compile a GHG emissions inventory, but 
also relevant data on energy use and emissions that are utilized in this protocol. The second 
organization is the IPCC, which was established in 1988 by the United Nations Environment 
Programme (UNEP) and the World Meteorological Organization (WMO). The IPCC’s main role 
is to assess information on climate change which is detailed in IPCC reports, including 
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methodology reports. These reports also include relevant emission factors and specific scientific 
data that can be used to estimate GHG activities from various activities.  

4.3.2 Emissions and Energy Use Studies 
For estimating emissions based on electrical and natural gas energy use, literature information 
on patterns of energy use must often be employed.  Studies commissioned by the United States 
Energy Information Administration (EIA) and the California Energy Commission (CEC) provide 
data on energy use patterns associated with municipal activities, natural resource distribution, 
and other activities that will take place in Landmark Village.  These data were used to estimate 
energy use patterns which were applied to the specific characteristics of Landmark Village to 
estimate GHG emissions. In addition to EIA and CEC studies, studies performed by individual 
municipalities or scientific organizations are also used in this report. 

4.3.3 Emissions Estimation Software  
CARB, the SCAQMD, and other public and private organizations have developed several 
software programs to facilitate the calculation of emissions from construction, motor vehicles, 
and urban developments by streamlining emissions estimation from these sources. This 
inventory was developed using several models to estimate GHG emissions from the Landmark 
Village development. These are the OFFROAD2007 model, the EMFAC model, the URBEMIS 
model, the Building America Research Benchmark Definition (BARBD), and the Micropas 
model.  The features of each of these models are described below.  

OFFROAD – OFFROAD2007 is the most recent version of a model developed by CARB 
to estimate the activity and emissions of off-road mobile emissions sources, such as 
construction equipment. OFFROAD contains a database of default values for 
horsepower, load factor, and hours per day of operation and can calculate emission 
factors based on the type of equipment and year of use. 

EMFAC – EMFAC, also developed by CARB, compiles real fleet data on the county-
level for the state of California, including vehicle model year distributions, vehicle class 
(e.g., light-duty auto (LDA), medium-duty truck, heavy-heavy-duty truck) distributions, 
and emission rate information to generate fleet-average emission factors for most criteria 
pollutants and CO2.  EMFAC2007 is the newest version of the program.  Emission 
factors from EMFAC depend on the vehicle class, vehicle technology, speed, year of 
operation, average ambient air temperature, and relative humidity. 

URBEMIS – The URBEMIS software was created by SCAQMD, although it is used by 
other air districts as well.  It estimates emissions associated with different aspects of 
urban development.  The Operational Data module in URBEMIS calculates emissions 
from mobile sources operating during the use of a development based on emission 
factors from EMFAC and traffic use information specific to a development.  Mobile 
source emissions during the construction phase are calculated separately in the 
construction module of URBEMIS.  URBEMIS provides county, air district / air basin, or 
state wide averages for number of daily trips per housing unit and per student at an 
elementary school in the absence of more specific information from traffic engineers.  
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URBEMIS also provides air district-specific default values for vehicle fleet characteristics 
(vehicle class distribution and technology categories) and travel conditions (average trip 
length, trip speed, and relative frequency of each type of trip).  URBEMIS (Versions 
9.2.2 and 9.2.4),63 uses EMFAC2007 emission factors and calculates CO2 emissions 
using District-specific default parameters for various inputs including vehicle fleet 
characteristics and travel conditions.   

In addition to mobile source emissions, URBEMIS can also calculate emissions 
associated with the construction phase of a development and emissions from area 
sources, such as fireplaces, once the development is operational. The URBEMIS 
construction module enables separate emissions calculations from each of the three 
typical stages of any construction project: demolition, site grading, and building 
construction. Based on the timing of construction and size of the development, 
URBEMIS defaults can be used to estimate emissions.  Alternatively, the user can 
override these defaults by entering specific information about the construction project, 
such as what types and numbers of equipment are going to be used. In terms of area 
sources, URBEMIS is equipped to estimate GHG emissions from three types of GHG-
emitting area sources based either on program defaults or more specific project 
information inputted by the user. These uses are natural gas fuel combustion, hearth fuel 
combustion, and landscaping equipment. 

Building America Research Benchmark Definition (BARBD) – BARBD was developed by 
the National Renewables Energy Laboratory (NREL) in consultation with home 
developers and builders within the Building America Program.  This benchmark tool was 
developed to provide a means for tracking progress toward residential energy savings.  
The model includes a series of user profiles, intended to represent the behavior of a 
typical set of occupants.  This benchmark is frequently updated with the most recent 
benchmark model having been released December 20, 2007.  This information was 
used to determine the energy use for appliances and plug in energy use in homes. 

Micropas – Micropas 7.364 is a building energy efficiency modeling package approved by 
the California Energy Commission as a 2005 Title 24 residential alternative compliance 
method (ACM). The Micropas software calculates the energy use per square foot per 
year and the Time Dependent Valuation (TDV) of the energy use per square foot per 
year to determine Title 24 compliance.  Micropas is typically used for residential 
buildings. 

4.4 Impact of Regulatory Developments on Landmark Village’s GHG Inventory 
Promulgated regulations that will affect Landmark Village’s emissions are accounted for in this 
inventory.  In particular, the Pavley Standards and the RPS will be in effect at build out of 
Landmark Village and therefore are accounted for in the Landmark Village emission 

                                                 
63 All versions of URBEMIS 9.2.x follow the same methodologies and do not contain any relevant differences. 
64 Micropas version 7.3 is available for purchase at: http://www.micropas.com/  
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calculations.  This section provides an overview on the impact of the two rules (RPS and 
Pavley) that are quantitatively accounted for in Landmark Village’s GHG inventory.   

The RPS and the Pavley standards and associated emission factors are quantitatively 
accounted for in the Landmark Village inventory and further discussed in Section 4.7.1.4 of this 
report.   

4.4.1 Renewable Power Requirements 
A major component of California’s Renewable Energy Program is the RPS established under 
SBs 1078 (Sher) and 107 (Simitian).  Under the RPS, certain retail sellers of electricity are 
required to increase the amount of renewable energy each year by at least 1% until 20% by 
December 31, 2010.  California is now considering an even higher goal of 33% by 2020, 
however, this has not been promulgated.  Renewable sources of electricity include wind, small 
hydropower, solar, geothermal, biomass, and biogas.  The increase in renewable sources for 
electricity production will decrease indirect GHG emissions from Landmark Village because 
electricity production from renewable sources is generally considered “carbon neutral.”65  For 
purposes of this analysis, ENVIRON assumes that the production of electricity from these 
renewable sources does not produce any net emissions of CO2.   

As noted above, indirect GHG emissions are created as a result of electricity use.  The 
electricity used in a building is typically generated offsite at the power plant; electricity use in a 
building generally causes emissions in an indirect manner.  The Landmark Village development 
is supplied power by Southern California Edison (SCE).  The 2007 SCE carbon-intensity factor 
is 631 lbs of CO2e per megawatt hour (MWh)66 and the 2004 SCE carbon-intensity factor is 679 
lbs of CO2e per MWh.  These emission factors take into account the mix of energy sources used 
to generate electricity for SCE67 and the relative carbon intensities of these sources.68  SCE’s 
2007 mix of energy sources contains 13% of renewable sources.  The RPS requires that utilities 
increase this mix to 20% by 2020.69  Thus, at full build out, it is anticipated that the carbon 
intensity factor will be 583 lb/MW-hr.  The details of the calculation of the carbon intensity factor 
are presented later in this section.  All calculations in this section accounting for the indirect 
GHG emissions from electricity use will use the carbon-intensity anticipated with implementation 
of the 20% renewable portfolio. 
                                                 
65 There is some debate on the carbon neutrality of using biomass and biogas for electricity production.  While some 

may argue that the carbon released as CO2 from biomass or biogas combustion originated from the atmosphere 
and thus does not contribute any net additional carbon to the atmosphere, others argue that the combustion still 
releases CO2 into the atmosphere and thus cannot be ignored.  For sake of the analysis presented here, we 
assume that electricity production from renewable sources is carbon neutral.   

66 California Climate Action Registry (CCAR) Database. Southern California Edison PUP Report. 2007. 
67 Natural gas, nuclear, coal, wind, solar, biomass, hydropower, and geothermal. 
68 When calculating indirect emissions due to electricity usage, it is important to consider that indirect emissions from 

using a given amount of electricity will vary with the fuel-mix used to produce electricity. For example, CO2 
emissions per kWh from a coal-fired power plant are significantly higher than CO2 emissions per kWh from a 
natural gas-fired power plant. Therefore, to most accurately estimate GHG emissions from the Landmark Village 
development, the carbon intensity of the specific mix of energy sources SCE uses to generate electricity was used 
to calculate emissions since SCE is the most likely source of electricity for Landmark Village. 

69 The RPS requires 33%, but currently, only the commitment to 20% is law.  2002 Senate Bill 1078 and 2006 Senate 
Bill 107. 
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If the proposed 33% renewables target for 2020 were achieved, the CO2 emission factor would 
decrease even further to 488 lbs CO2/MWh.  This 33% renewables goal was conservatively not 
accounted for in this analysis because it has not yet become law. 

4.4.2 Vehicle Emissions Standards/Improved Fuel Economy 
The two regulatory measures considered in this section are the vehicle GHG emission 
standards enacted under AB 1493 (Pavley) and the increased fuel economy standards under 
the EISA.  The Pavley standards require GHG emission reductions from vehicles equivalent to 
approximately 30% by 2016.70  This accounts for an approximately 20% reduction in GHG 
emissions across the passenger car and light duty truck fleet in California in 2020.  The EISA 
requires that manufacturers achieve a CAFE of 35 mpg by 2020.  USEPA is preparing a joint 
rulemaking to establish vehicle GHG emissions and new CAFE standards that are similar to 
Pavley through 2016. 

4.5 Vegetation Change 
This section presents the calculation of the positive and negative GHG emissions associated 
with vegetation removal and re-vegetation at the Landmark Village development.  The removal 
of existing vegetation can contribute to net GHG increases by reducing existing carbon 
sequestration capacity.71  Following buildout of the Landmark Village project, many privately 
owned areas will become re-vegetated with trees, shrubs and other vegetation.  These re-
vegetated areas could potentially sequester more CO2 from the atmosphere than they did pre-
development.  The difference between the total before-development sequestered CO2 and the 
after-development sequestered CO2 is the one-time CO2 released from clearing the vegetation 
less the CO2 sequestered by new plantings.72  The overall CO2 emissions due to vegetation 
change will result from two processes:  1) the change in the amount of CO2 sequestered by 
vegetation, which would lead to a one-time GHG release, and 2) the amount that can be 
expected to be sequestered by new plantings.  Both issues are discussed in this section.  

In this section of this report, the units CO2 and CO2e are used interchangeably.  CH4 and N2O 
are assumed to contribute a negligible amount of GWP when compared to the CO2 emissions 
from vegetation change. 

                                                 
70 The standards start in model year 2009, and ramp up to a 30 percent reduction in greenhouse gas emissions for 

vehicles sold in model year 2016 and beyond.  Source: Comparison of Greenhouse Gas Reductions for the United 
States and Canada Under US CAFE Standards and California Air Resources Board Greenhouse Gas Regulations, 
California Air Resources Board an Enhanced Technical Assessment February 25, 2008.  
http://www.arb.ca.gov/cc/ccms/reports/pavleycafe_reportfeb25_08.pdf 

71 In this section, it is assumed that all mature land-types (at least 20 years old) are at steady-state.  See The World 
Resource Institute (WRI) “Land Use, Land-Use Change, and Forestry Guidance for GHG Project Accounting” 
protocol available online at:  
http://www.ghgprotocol.org/DocRoot/97hb6BCSAAG2bImO7c9d/LULUCF%20Final.pdf 

72 In this section we assume that mature ecosystems do not have a net flux of carbon into or out of them. 
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4.5.1 Quantifying the One-Time Release by Changes in Carbon Sequestration 
Capacity  

The one-time release of GHGs due to changes in carbon sequestration capacity was calculated 
using the following four steps:73 

1.  Identify and quantify the change in area of various land types due to the 
development (i.e. alluvial scrub, non-native grassland, agricultural, etc.). – These 
area changes include not only the area of land that will be converted to houses or 
commercial, but also areas disrupted by the construction of utility corridors, water 
tank sites, and associated borrow and grading areas.  Areas temporarily disturbed 
that will eventually74 recover to become vegetated will not be counted as vegetation 
removed as there is no net change in vegetation or land use.75 

2. Estimate the biomass associated with each land type. – For the purposes of this 
protocol, ENVIRON has listed the land types that are present at the Landmark 
Village development site and characterized them using the available general 
vegetation types found in the IPCC publication Guidelines for National Greenhouse 
Gas Inventories (IPCC Guidelines).76  This characterization is shown in Table 4-A-1.  
The general IPCC vegetation types are as follows: 

Forest Land; 

Grass Land; 

Wetland; 

Cropland; and 

Settlements. 

California vegetation is heavily dominated by scrub and chaparral vegetation which 
may not be accurately characterized by default forest or grass land properties.  
Consequently, ecological zones and biomass based subdivisions identified in the 
IPCC Guidelines were used to sub-categorize the vegetation. The biomass values 
for each vegetation type are based on these categories which relate the Landmark 
Village vegetation to the IPCC vegetation types. Forest land, grass land and crop 
land categories and subcategories were used to determine the CO2 emissions 
resulting from land use impacts at Landmark Village. The total impacted area 

                                                 
73 This section follows the IPCC guidelines, but has been adapted for ease of use for the Landmark Village 

development. 
74 In this section, it is assumed that all mature land-types (at least 20 years old) are at steady-state.  See The World 

Resource Institute (WRI) “Land Use, Land-Use Change, and Forestry Guidance for GHG Project Accounting” 
protocol available online at:  
http://www.ghgprotocol.org/DocRoot/97hb6BCSAAG2bImO7c9d/LULUCF%20Final.pdf 

75 This assumption facilitates the calculation as a yearly growth rate and CO2 removal rate does not have to be 
calculated.  As long as the disturbed land will indeed return to its original state, this assumption is valid for time 
periods over 20 years. 

76 Available online at http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.htm 
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occupied by wetlands and settlements was negligible, hence GHG emissions from 
these areas were also assumed to be negligible.   

3. Calculate CO2 emissions from the net change of vegetation. – When vegetation is 
removed, it may undergo biodegradation,77 or it may be combusted.  Either pathway 
results in the carbon (C) present in the plants being combined with oxygen (O2) to 
form CO2.  To estimate the mass of carbon present in the biomass, biomass weight 
is multiplied by the carbon fraction, 0.47. 78  The mass of carbon is multiplied by 
3.6779 to calculate the final mass of CO2, assuming all of this carbon is converted into 
CO2.  The results of this calculation are shown in Table 4-A-1 for each type of 
vegetation.      

4. Calculate the overall change in sequestered CO2. – For all types of land that change 
from one type of land to another,80 initial and final values of sequestered CO2 are 
calculated using the equation below.  

Overall Change in Sequestered CO2 [tonne CO2]  

( ) ( ) ( ) ( ) j
j

ji
i

i areaSeqCOareaSeqCO ×−×= ∑∑ 22  

Where: 

SeqCO2 = mass of sequestered CO2 per unit area [tonne CO2/acre] 
area = area of land for specific land use type [acre] 
i = index for final land use type  
j = index for initial land use type 

Table 4-A-1 shows the effective change in the amount of sequestered CO2 due to the change in 
land use of the developed area for each land type.  The total equivalent CO2 emissions 
attributable to the net change of vegetation are approximately 9,396 tonnes. 

4.5.2 Calculating CO2 Sequestration by Trees 
Planting individual trees on residential property will sequester CO2.  Changing vegetation as 
described above results in a one-time carbon-stock change.  Planting trees is also considered to 
result in a one-time carbon-stock change.  Table 4-A-2 presents default annual CO2 
sequestration rates on a per tree basis, based on values provided by the IPCC.  The numbers 
given are for 10 likely species classes in urban areas and range from a high of 0.052 tonne CO2 
per year in hardwood maple to a low of 0.012 tonne CO2 per year in juniper trees.  Alternatively, 
                                                 
77 Cleared vegetation may also be deposited in a landfill or compost area, where some anaerobic degradation which 

will generate CH4 may take place.  However, for the purposes of this section, we are assuming that only aerobic 
biodegradation will take place which will result in CO2 emissions, only. 

78 The fraction of the biomass weight that is carbon.  From Table 4.3 of IPCC (2006), default forestland and 
agricultural land ratio.  Here, a carbon fraction of 0.47 is used for all vegetation types.  CCAR assumes a similar 
value of 0.5 in its Forest Sector Protocol. 

79 The ratio of the molecular mass of CO2 to the molecular mass of carbon is 44/12 or 3.67. 
80 For example from forestland to grassland, or from cropland to permanently developed. 
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an average of 0.035 tonne CO2 per year per tree can be assumed for trees planted, if the tree 
type is not known. 

Urban trees are only net carbon sinks when they are actively growing.  The IPCC assumes an 
active growing period of 20 years.  Thereafter, the accumulation of carbon in biomass slows 
with age, and will be completely offset by losses from clipping, pruning, and occasional death.  
Of course, actual active growing periods are subject to, among other things, species, climate 
regime, and planting density.  In this report, the IPCC default value of 20 years will be assumed.  
Note that trees may also be replaced at the end of the 20-year cycle, which will result in 
additional years of carbon sequestration.  However, this will be offset by the potential net 
release of carbon from the removal of the replaced tree. 

Approximately 2,500 new net trees will be planted in Landmark Village.81  Planting these trees 
will sequester approximately 1,771 tonnes of CO2.  This was calculated by using the average 
tree sequestration rate of 0.035 tonne CO2 per year per tree and assuming 20 years of growth.  
This sequestration brings the net CO2 emissions from vegetation to: 9,396 tonnes (vegetation 
removal) – 1,771 tonnes (2,500 net new trees) = 7,625 tonnes. 

4.6 Construction Activities 
This section describes the estimation of GHG emissions from construction activities at 
Landmark Village.  There are three major construction phases for an urban development: 1) 
demolition, 2) site grading, and 3) building construction.  There will not be a demolition phase for 
this development since the construction will occur on previously undeveloped land.  The building 
construction phase can be broken down into three subphases: 1) building construction, 2) 
architectural painting, and 3) asphalt paving. GHG emissions from these construction phases 
are largely attributable to fuel use from construction equipment and worker commuting. 82   

Three programs, the URBEMIS83 model, the OFFROAD200784 model, and the EMFAC200785 
model, have the capability to calculate construction CO2 emissions.  URBEMIS estimates 
emissions associated with different aspects of urban development.  The Construction Data 
module in URBEMIS Version 9.2.4 calculates emissions from construction sources based on 
emission factor data from OFFROAD2007, EMFAC2007, and construction equipment use 
information specific to the development.   

In this section of this report, the units CO2 and CO2e are used interchangeably for diesel 
construction equipment because CH4 and N2O are assumed to contribute a negligible amount of 

                                                 
81 Personal communications with Newhall Land. 
82 GHG emissions from painting / coating is from worker commuting only.  Worker commuting during the painting 

phase is typically a very small and is not included in this analysis. 
83 Urban Emissions Model (URBEMIS) (Version 8.7 – 2002 / Version 9.2.4 – 2008).  Jones & Stokes Associates. 

Prepared for: South Coast Air Quality Management District.  http://www.urbemis.com 
84 California Air Resources Board Mobile Source Emissions Inventory Program.  December 2006.  

http://www.arb.ca.gov/msei/offroad/offroad.htm 
85 EMission FACtors (EMFAC2007) model (Version 2.3). November 2006. California Air Resources Board. 

http://www.arb.ca.gov/msei/onroad/latest_version.htm 
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GWP when compared to the CO2 emissions from construction equipment.  For worker 
commuting, CH4 and N2O are explicitly calculated and therefore CO2 and CO2e for worker 
commuting are not equal. 

4.6.1 Estimating GHG Emissions from Grading 
GHG Emissions for the grading phase of construction are estimated using spreadsheet 
calculations based on URBEMIS methodology.  The next sections discuss the emission 
calculations from construction equipment, vendor trucks (on-highway trucks), and worker 
commutes. 

4.6.1.1 GHG Emissions from Construction Equipment and On-Highway Vehicles 

ENVIRON calculated emissions from site grading using the URBEMIS methodology.  The 
number of equipment-hours and type of offroad equipment to be used in the grading phase of 
Landmark Village was provided by Impact Sciences. 86  An equipment-hour is defined as one 
hour of a piece of equipment being used. Table 4-B-1 contains specifications for each type of 
construction equipment (horsepower, load factor, and GHG emission factor) provided by 
OFFROAD2007 and describes the detailed GHG calculations.  CO2 emissions for each type of 
construction equipment are calculated as follows:  

Equipment Emissions [grams] = Total equipment-hours * emission factor [grams per 
brake horsepower-hour] * equipment brake horsepower * load factor  

The contribution of CH4 and N2O to overall GHG emissions is likely small (< 1% of total CO2e) 
from diesel construction equipment,87 and was therefore not included in this calculation. 

Emissions for on-highway trucks are also included in Table 4-B-1.  The methodology for 
calculating GHG emissions from on-highway trucks is different from the offroad equipment listed 
in this table.  Details on the calculations are shown in Table 4-B-2.  GHGs are emitted from on-
highway truck trips in two ways: running emissions, produced by driving the vehicle, and startup 
emissions, produced by turning the vehicle on. Typically, over 95% of emissions are running 
emissions.  Thus, this section does not include on highway truck startup emissions.      

The number of on-highway truck trips was based on the amount of imported earth for the 
project.88  The calculations assume that each truck can handle a load of 20 cubic yards of 
imported earth per trip.  The VMT is calculated as the total number of round trips multiplied by 
the roundtrip length (4 miles).  The VMT can be further divided into VMT associated with 
infrastructure activities (e.g., bank stabilization) and project emissions.  After total VMT for 
Landmark Village is calculated, CO2 emissions from mobile running for this development can be 
calculated from the following equation: 

                                                 
86 Received from Impact Sciences. 8/2/2007.   
87 California Climate Action Registry (CCAR). 2007. General Reporting Protocol. Version 2.2. March. Page 38.  

ENVIRON estimates these emissions to be less than 1% of total GHG contributions for diesel fueled equipment. 
88 Data on imported earth provided by Impact Sciences. 
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CO2 emissions from mobile running = VMT * EFHHD  

Where: VMT = vehicle miles traveled 

 EFHHD = emission factor of heavy heavy-duty trucks 

The CO2 calculation involves the following assumptions: 

a. URBEMIS defaults assume that vendor trips use heavy heavy-duty trucks (HHDs).89  
b. The emission factor depends upon the speed of the vehicle.  The URBEMIS default 

value of 30 miles per hour was used.   
c. EMFAC emission factors were used for EFHHD. 

The total amount of GHG emissions from grading construction equipment and on-highway 
trucks is a one-time emission of approximately 14,449 tonnes CO2.   

4.6.1.2 GHG Emissions from Worker Commuting  

GHGs are emitted from worker vehicles in two ways: running emissions, produced by driving the 
vehicle, and startup emissions, produced by turning the vehicle on. The majority of worker 
commute emissions are running emissions. Table 4-B-3 details emission calculations for worker 
commutes for grading operations.  

Running Emissions – Total running emissions from worker commuting was calculated by 
estimating the total trips and vehicle miles travelled (VMT) by construction workers and 
multiplying this value by the representative GHG emission factors for the vehicles they 
are expected to drive.  Based on the proximity of the development to nearby population 
centers, URBEMIS calculated the length of the average one-way commute distance to 
be 12.7 miles. For grading, URBEMIS estimates that the number of worker-days needed 
for a development is equal to the number of equipment-days multiplied by 1.25. 
Therefore, for each development, the total number of VMT by construction workers is the 
product of the number of equipment days, the factor 1.25, factor of 2 to account for 
round-trip, and the average one-way commute length. Assuming that equipment is 
operated 8 hours per day, the number of equipment-days for Landmark Village equals 
the total equipment-hours divided by 8 hours per day.  After total VMT for Landmark 
Village is calculated, GHG emissions for this development can be calculated from the 
following equation: 

CO2 running emissions =  

VMT * [0.5 * EFRunning, LDA + 0.25 * (EFRunning, LDT1 + EFRunning, LDT2)]  

Where: VMT = vehicle miles traveled 
 EFrunning, LDA = running emission factor of light duty autos 

                                                 
89 Page A-12 of the URBEMIS user manual. 
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 EFrunning, LDT1 = running emission factor of light duty trucks: up to 6000 GVW  
 EFrunning, LDT2 = running emission factor of light duty trucks: up to 8500 GVW 

The CO2 calculation involves the following assumptions: 

a. URBEMIS defaults assume that half of the workers commute with light duty trucks 
(LDTs) and half commute in light duty autos (LDAs).90  

b. Half of the LDTs were assumed to be Type 1 and the other half Type 2. 
c. The emission factor depends upon the speed of the vehicle.  The URBEMIS default 

value of 30 miles per hour was used.   
d. EMFAC emission factors from the year 2010 were used for EFLDA, EFLDT1, and 

EFLDT2. 

Startup Emissions –Startup emissions are CO2 emitted from starting a vehicle and are 
calculated as follows: 

CO2 startup emissions =  

Worker Trips* [0. 5 * EFStartup, LDA + 0.25 * (EFStartup, LDT1 + EFStartup, LDT2)]  

Where: VMT = vehicle miles traveled 
 EFstartup,LDA = emission factor of light duty autos 
 EFstartup,LDT1 = emission factor of light duty trucks: up to 6000 GVW  
 EFstartup,LDT2 = emission factor of light duty trucks: up to 8500 GVW 

Startup emissions were calculated using the following assumptions: 

e. The number of round trips were equal to the number of worker-days,  
f. The breakdown in vehicles was 50% light duty autos and 50% light duty trucks,   
g. Two engine startups per day with a 12-hour wait before each startup.91 

The USEPA recommends assuming that CH4, N2O, and HFCs account for 5% of GHG 
emissions from on-road vehicles, taking into account their GWPs.92 To incorporate these 
additional GHGs into the calculations, the total GHG footprint was calculated by dividing the 
CO2 emissions by 0.95. 

The total amount of GHG emissions from worker commuting during grading is a one-time 
emission of 262 tonnes CO2e.  These estimates do not account for improvements in fuel 
efficiency due to Pavley because some of the construction of the Project may occur before the 
Pavley standards affect the fuel efficiency of the fleet. 

                                                 
90 Page A-9 of the URBEMIS user manual. 
91 The emission factor grows with the length time the engine is off before each ignition. 
92 USEPA. 2005. Emission Facts: Greenhouse Gas Emissions from a Typical Passenger Vehicle. Office of 

Transportation and Air Quality. February. 
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4.6.2 Estimating GHG Emissions from Building Construction 
Impact Sciences provided ENVIRON with URBEMIS runs for Landmark Village construction 
from 2008 – 2012 (see Appendix A for details).  URBEMIS calculates CO2 emissions from 
offroad construction equipment, worker commuting, and vendor trips based on the size and type 
of buildings specified by the user and URBEMIS defaults.93 The total amount of GHG emissions 
from the building construction phase is a one-time emission of 21,598 tonnes CO2. 

Table 4-B-4 presents the overall construction emissions for Landmark Village.  The total amount 
of GHG emissions from grading and building construction, including worker commuting during 
those phases is 36,309 tonnes CO2.   

4.6.3 Uncertainties in Construction GHG Emissions Calculations 
URBEMIS inputs for phase length and number of construction equipment during construction of 
buildings were supplied by Impact Sciences.  These values represent URBEMIS default values 
and settings.  As such, these values are first-order approximations only.  Updating these 
parameters with actual construction estimator estimates will provide more refined emissions. 

4.7 GHG Emissions Associated with Residential Buildings 
Residential buildings include single-family homes of various sizes, attached homes, apartments, 
and condominiums. This section describes the methods used to estimate the GHGs associated 
with activities in those buildings.94   As discussed earlier in Section 4.4.1, the RPS will increase 
the renewable fraction of electricity deliveries to 20%, and that is incorporated into the 
estimation of GHGs from electricity in this section.   

The amount of energy, and, therefore, the associated GHG emissions emitted per dwelling unit, 
varies with the type of residential building.  Accordingly, some information on the type of 
residential buildings that are planned for Landmark Village is needed to estimate GHG 
emissions.  The Newhall Land and Farming Company provided data summarizing the main 
residential building categories for Landmark Village.  The major types of residential buildings 
are: 

a. Single-family homes; 
b. Attached townhouses or condominiums (i.e., duplexes, triplexes, etc.); and 
c. Apartments. 

GHGs are emitted as a result of activities in residential buildings when electricity and natural 
gas are used as energy sources.  Combustion of any type of fuel emits CO2 and other GHGs 
directly into the atmosphere; when this occurs in a residential building, it is a direct emission 
source95 associated with that building.  GHGs are also emitted during the generation of 

                                                 
93 URBEMIS generated values for vendor trip length, vendor trips per building built, and number of pieces of 

equipment. 
94 The emissions per unit energy (electricity) used in this section incorporates the renewables energy requirement 

from the RPS as discussed in the previous sections of this report.  
95 California Climate Action Registry (CCAR) General Reporting Protocol (GRP), Version 3.1 (January).  Available at: 
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electricity from fossil fuels.  When electricity is used in a residential building, the electricity 
generation typically takes place offsite at the power plant; electricity use in a residential building 
generally causes emissions in an indirect manner.   

While fuel combustion generates CH4 and N2O, the emissions of these GHGs typically comprise 
less than 1% of CO2e emissions from electricity generation and natural gas consumption.96  
Fuel oil, kerosene, liquefied petroleum gas, and wood can also be used as fuels but will likely 
contribute only in small amounts as combustion sources within residential buildings.  Wood 
burning hearths are addressed in the area sources section of this report. 

Energy use in residential buildings is divided into energy consumed by the built environment 
and energy consumed by uses that are independent of the construction of the building such as 
plug-in appliances.  In California, Title 24 governs energy consumed by the built environment.  
This includes the HVAC system, water heating, and some fixed lighting.  Non-building energy 
use, or “plug-in” energy use can be further subdivided by specific end-use (refrigeration, 
cooking, lighting, etc.).  Energy use for each was calculated separately, as described in the 
following sections.  GHG emissions were calculated as the product of the resulting energy use 
and the appropriate emission factors, incorporating information on local electricity production 
and future renewable resource supplies, as discussed in Section 4.4.1 and shown in Tables 4-1 
and 4-2.  

The resulting energy use quantities were then converted to GHG emissions by multiplying by 
the appropriate emission factors, incorporating information on local electricity production.97 

In this section of this report, the units CO2 and CO2e are used interchangeably for residential 
buildings because CH4 and N2O are assumed to contribute a negligible amount of GWP when 
compared to the CO2 emissions from residential buildings. 

4.7.1 Estimate of Residential Energy Use Intensity 
ENVIRON developed CO2 intensity values (CO2 emissions per Dwelling Unit per year) for the 
three residential building types found in Landmark Village using Micropas 7.3 energy modeling 
results (Appendix B) and estimation methods presented in the Department of Energy technical 
report entitled, ‘Building America Research Benchmark Definition’.98  All houses were assumed 
to be single-family detached and categorized based on the square footage.  This assumption 
provided a conservative estimate of the emissions, as single family homes have high energy 

                                                                                                                                                          
http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf Chapter 8   

96 Ibid., Tables C1 and C2. The methane and nitrous oxide emission factors are negligible compared to the total CO2 
emission factor for electricity generation in California. 

97 The Southern California Edison specific emission factor for electricity deliveries is 665.72 lbs CO2/MWh. From the 
California Climate Action Registry Database. Southern California Edison PUP Report. 2005. Although this emission 
factor accounts for only CO2, the emissions associated with N2O and CH4 contribute to less than 1% of the 
electricity generation CO2e emissions.  Available at: 
http://www.climateregistry.org/CarrotDocs/26/2005/SCEPUP05.xls  

98 Robert Hendron.  “Building America Research Benchmark Definition, Updated December 20, 2007”.  National 
Renewable Energy Laboratory Technical Report.  NREL/TP-550-42662.  January 2008.  Available at: 
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/42662.pdf 
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intensity.  Three building types representative of the planned residences at Landmark Village 
were modeled in Micropas: a single-family detached dwelling (“single-family home”), a multi-
family building with 8 attached dwelling units (“attached home”), and a multi-family apartment 
building with 16 attached dwelling units (“apartment home”).  All emissions estimates presented 
in this section assume that SCE electricity will meet the 20% renewable requirement in the RPS 
as outlined earlier in Section 4.4.1 and quantified later in this section. The methods that were 
used and the assumptions that were made in estimating energy use are described below. 

4.7.1.1 Energy Use in the Built Environment 

As described above, the Micropas software is used to calculate the built-environment energy 
use per square foot per year and the TDV of the energy use per square foot per year to 
determine Title 24 compliance.  TDV energy use is a parameter that speaks to the electricity 
burden that a building puts on the electrical system.  In general, there is a larger demand on the 
electricity supply system during the day (peak times) than at night (off peak).  This results in a 
higher stress on the electricity delivery system per marginal unit electricity delivered at peak 
times. Therefore, the calculation of TDV weights energy used at different times at different 
values.  For instance, for the same annual electricity use, a building that uses more electricity 
during the peak mid-day electrical usage period will have a higher TDV value.  Title 24 
compliance is based on TDV and not on annual energy use. 

Title 24 determines compliance by comparing the energy use of a modeled, or “proposed 
home”, to a minimally Title 24 compliant “standard home” of equal dimensions; Title 24 focuses 
on building energy efficiency per square foot.  It places no limits upon the size of the house or 
the actual energy used per dwelling unit. When a proposed home is designed and modeled in 
Micropas, a standard home based upon the specifications of the wall area, window area, and 
square footage of the proposed home is also modeled.  The standard Title 24 compliant home 
for each house type was used to estimate energy use. 

Table 4-C-1 presents the general specifications for each dwelling unit modeled.  Table 4-C-2 
summarizes energy use related to appliances and plug-ins.  Appendix C provides the Micropas 
input files where details of the modeled houses can be found. 

Version 7.3 of the Micropas software estimates annual energy use for Title 24-regulated uses 
(space heating, space cooling, and domestic hot water systems) based on the 2005 version of 
the Title 24 standards.  Updates to the Title 24 standards were released 2008 and will be effect 
beginning January 1, 2010. At this time, no software is available for estimating emissions based 
on the 2008 Title 24 updates.  Because the 2008 standards are more stringent than the 2005 
ones, energy use for buildings built in accordance with the new 2008 standards will be 
overestimated by Version 7.3 Micropas software.   

Landmark Village will be constructed 15% better than 2008 Title 24 standards.  The CEC has 
published a report estimating the additional reductions in energy use resulting from the new 
2008 standard, relative to the 2005 standard.99 ENVIRON used Micropas to determine minimally 

                                                 
99 California Energy Commission.  2007.  Impact Analysis:  2008 Update to the California Energy Efficiency 
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2005 Title 24-compliant energy use, and then applied the CEC energy use reductions to 
estimate energy use for minimally 2008 Title 24 compliant homes at Landmark Village. 

The Micropas analysis provides annual electricity use for the HVAC system and annual natural 
gas usage for the heating and domestic hot water (DHW) systems per building.  Although track 
lighting is covered under Title 24100, it is not taken into account when determining TDV per 
square foot; as such, track lighting energy use is not calculated during an ACM run such as 
Micropas. These energy use values were divided by the number of dwelling units per building to 
calculate annual energy use of each dwelling unit type for electricity (in kilowatt hours per year 
[kWh/yr]) and for natural gas in hundred cubic feet per year (ccf/yr).  HVAC electricity use and 
natural gas use from the Micropas runs are presented in Table 4-C-3.  Built-in lighting covered 
by Title 24 was calculated using values from BARBD for hard-wired lighting.  The specifications 
for built-in lighting for Title 24 are less prescriptive than the building envelope and do not have a 
specific energy use budget or comparison to a standard compliant unit.  The regulations require 
some of the lighting to use high efficacy fixtures (a high ratio of light intensity to wattage) or to 
control the lighting with specific types of switches/sensors.  Title 24 requires that at least 50% of 
the wattage used in a kitchen must be from high efficacy fixtures.   

Electricity use in 2008 Title 24 compliant single-family homes, attached homes, and apartment 
homes are 6,841; 4,634; and 4,051 kWh hours per dwelling unit per year respectively.  Natural 
gas use in Title 24 compliant single-family homes, attached homes, and apartment homes are 
47, 30, and 26 million British thermal units (MMBTU) per dwelling unit per year. 

The Newhall Land and Farming Company has committed to making all new homes 15% more 
energy efficient than the 2008 Title 24 standards, or 15% more energy efficient on a TDV basis.  
Although ENVIRON is aware that annual energy and TDV energy do not necessarily scale 
linearly with each other,101 ENVIRON assumed that all sources covered by Title 24 that are 
modeled in the ACM would uniformly use 15% less annual energy.  These calculations are 
shown in Table 4-C-3.  For each type of home, the 2005 Title 24 compliant energy use was 
calculated with Micropas and BARBD as described above.  These calculations include energy 
use for heating, air conditioning, DHW, and built-in lighting.  These energy use numbers were 
then adjusted to estimate energy use for minimally 2008 Title 24 compliant homes, using the 
CEC estimates of the differences between the 2005 and the 2008 standards discussed 
previously.  The resulting values were then each multiplied by 0.85 to account for Newhall 
Land’s commitment to a 15% energy efficiency improvement over 2008 Title 24.  This 
improvement over 2008 Title 24 reduces the electricity use for single-family homes, attached 
homes, and apartment homes to 6,297; 4,334; and 3,788 kWh hours per dwelling unit per year 
respectively.  This improvement over 2008 Title 24 reduces the natural gas use for single-family 
homes, attached homes, and apartment homes to 41, 26, and 23 MMBTU per dwelling unit per 
year respectively.  Since Title 24 does not address the plug-in energy use, a reduction of 15% 
                                                                                                                                                          

Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-07_IMPACT_ANALYSIS.PDF 

100 Track lighting must comply to a set of prescribed measures. 
101 Energy use in dwelling units does not necessarily scale linearly with square footage because the surface area 

exposed to the outside where heat losses and gains occur does not double for every doubling of square footage. 
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over Title 24 only reduces the energy use in the built environment.  Refrigerators and non-hard-
wired lighting are assumed to still use the same amount of electricity as a minimally Title 24 
compliant home.  The calculations for major appliances and plug-in energy use are discussed in 
the next section below. 

4.7.1.2 Building America Research Benchmark Definition – Major Appliances 
Micropas does not calculate energy use from major household appliances such as refrigerators, 
clothes washers and dryers, dishwashers, and cooking ranges.  These are typical appliances 
provided with a new residential unit that the developer and builder have some control over.  The 
energy use for these major appliances was estimated using guidance from the Department of 
Energy’s BARBD.  This technical manual presents empirical equations for electricity usage 
derived using data from the 2001 Residential Energy Consumption Survey (RECS).  The 
electricity usage of the major appliances was estimated using equations based on the number 
of bedrooms per dwelling unit; however, electricity usage of refrigerators was set to one value 
for all residence types because it was assumed not to be influenced by the floor area or number 
of bedrooms of the dwelling unit.  For dryers and cooking ranges, which can be either gas or 
electric, it is assumed that 50% of the houses will use electric and 50% will use natural gas 
appliances.  Therefore, values provided represent 50% of natural gas usage for natural gas 
models, and 50% electricity usage for both electric and natural gas (if applicable) models. 

Table 4-C-3 summarizes the estimated major appliance energy use for the three residential 
types.  The annual electricity use of major appliances for single-family homes, attached homes, 
and apartment homes is 1,916; 1,738; and 1,560 kWh hours per dwelling unit per year 
respectively.  In addition the annual natural gas use of major appliances for single-family 
homes, attached homes, and apartment homes is 6, 5, and 4 MMBTU per dwelling unit per 
year. 

Table 4-C-3 shows the calculations for the improvement in energy use from the Newhall Land’s 
commitment to a 15% improvement over 2008 Title 24.  

4.7.1.3 Building America Research Benchmark Definition – Plug-in Energy Use 
Additional energy use from loads such as lighting, office equipment, plug-in cooking equipment, 
and electronics are also part of the anticipated energy use for a residential development.  
Similar to the major appliances above, energy use values for plug-in appliances, lighting and 
miscellaneous energy loads (MELs) were estimated using guidance from the Department of 
Energy’s BARBD.102  Plug-in lighting energy use was determined by the finished floor area, 
whereas the electricity usage for miscellaneous energy loads (e.g. home entertainment devices, 
computers, and small kitchen appliances) were determined by equations involving the number 
of bedrooms, finished floor area, and a California-specific load multiplication factor.   

                                                 
102 Robert Hendron.  “Building America Research Benchmark Definition, Updated December 20, 2007”.  National 

Renewable Energy Laboratory Technical Report.  NREL/TP-550-42662.  January 2008.  Available at: 
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/42662.pdf   
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Table 4-C-3 summarizes the estimated plug-in energy use for the three residence types.  The 
annual electricity use for plug-in appliances, lighting, and miscellaneous energy loads for single-
family homes, attached homes, and apartment homes is 1,298; 896; and 737 kWh hours per 
dwelling unit per year respectively.  Table 4-C-3 also summarizes the combined energy use 
including the Title 24 systems, major appliances, and plug ins.  It should be noted that the 
estimates for residential plug-in energy-use presented here are likely overestimates.  The 
estimates are based upon currently available technologies, which are likely less energy-efficient 
than future equipment models will be.  If future Landmark residents install Energy Star 
appliances, use more energy efficient equipment, and replace incandescent lights with 
fluorescent lights, the actual electricity use for plug-ins will be lower than is estimated here.  
Conversely, future residents may have more small plug-ins (e.g. MP3 player, cell phone, 
miscellaneous equipment) that could somewhat offset the savings from more energy efficient 
equipment.  However, because refrigerators, lighting, and large appliances contribute to the bulk 
of the electricity load, and these types of equipment will likely improve in energy efficiency in the 
future, the estimates presented here are still likely overestimates.   

4.7.1.4 Estimation of Annual Greenhouse Gas Emissions from Residential Buildings 

Energy use data from Table 4-C-3 were multiplied by the emission factors presented in Tables 
4-1 and 4-2 to generate CO2 intensity values (i.e., CO2 emissions per dwelling unit) for each 
building type.  As discussed earlier in Section 4.4.1, the RPS will increase the renewable 
fraction of electricity deliveries to 20%.   

The Landmark Village development is supplied power by SCE.  The 2007 SCE carbon-intensity 
factor is 631 pounds (lbs) of CO2e per megawatt hour (MWh)103 as outlined in Table 4-1.  This 
emission factor takes into account the mix of energy sources used to generate electricity for 
SCE104 and the relative carbon intensities of these sources.105  SCE’s 2007 energy sources are 
comprised of 13% of renewables as outlined in Table 4-1.  The RPS requires that utilities 
increase this fraction to 20% by 2010.106  Thus, at full build out, it is anticipated that the carbon-
intensity factor will be 583 lb/MWh.  The following equation illustrates these calculations: 

                                                 SCE 2007 emission factor x (1 – RPSrenewable fraction) 
Buildout emission factor =        ---------------------------------------------------------------------                                             
                                                                       (1 – SCE 2007renewable fraction) 
 
The above equation calculates the new emission factor if 20% of the electricity would be 
provided by renewable sources instead of the 2007 fraction of 13%.  Note that if the proposed 

                                                 
103 California Climate Action Registry (CCAR) Database. Southern California Edison PUP Report. 2007. 
104 Natural gas, nuclear, coal, wind, solar, biomass, small hydropower, and geothermal. 
105Indirect emissions due to electricity usage will vary with the fuel-mix used to produce electricity. For example, CO2 

emissions per kWh from a coal-fired power plant are significantly higher than CO2 emissions per kWh from a 
natural gas-fired power plant. Therefore, to most accurately estimate GHG emissions from the Landmark Village 
development, the carbon intensity of the specific mix of energy sources SCE uses to generate electricity was used 
to calculate emissions since SCE is the source of electricity for Landmark Village. 

106 The RPS requires 33%, but currently, only the commitment to 20% is law.  2002 Senate Bill 1078 and 2006 
Senate Bill 107. 
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33% renewables target for 2020 were achieved, the CO2 emission factor would decrease even 
further to 488 lbs CO2/MWh.  This 33% renewables goal was conservatively not accounted for in 
this analysis because it has not yet been promulgated. 

The builder has control over a portion of the estimated energy use for a residential building, the 
built environment and the initial major appliances.  As shown in Table 4-C-4, the homes that are 
15% more energy efficient than 2008 Title 24 have lower CO2 emissions.  When combined with 
appliances and all MELs, as shown in Table 4-C-4 the single-family, attached, and apartment 
homes emit less CO2 per year, respectively, than standard homes for the built environment and 
major appliances.      

Table 4-C-5 shows the yearly CO2 emissions from Landmark Village by incorporating the 
aforementioned emission factors and the number of dwelling units for each building type for Title 
24 systems and all plug-in energy.  Total CO2 emissions would be 5,138 tonnes per year for the 
CARB 2020 NAT scenario of minimally compliant 2005 Title 24 dwelling units.  With a 15% 
improvement over 2008 Title 24, the total emissions would be 3,929 tonnes per year, which 
represents a 24% reduction in GHG emissions.  As noted above, all emissions estimates 
presented here assume that the RPS goal of 20% renewables is achieved by SCE.  

Newhall has committed to using renewable electricity equivalent to putting photovoltaic systems 
(i.e., solar panels) on all of the single family detached residences.107  Here, it is conservatively 
assumed that a 2-kilowatt (kWh) system would be installed, although larger systems (2.3 kWh) 
may be more common.  An industry source108 estimates that a 2-kWh system in Santa Clarita 
will generate 3,356 kWh per year.109  The energy produced by the photovoltaic systems is 
renewable and is assumed, for the purposes of this estimate to result in zero GHG emissions.  
Accordingly, the quantity of energy supplied by photovoltaic systems was subtracted from the 
single family residence electricity-use to estimate GHG emissions reductions from installing 
solar panels.  As seen in Table 4-C-5, with 15% improvements over 2008 Title 24 and with 
renewable energy, the 308 single-family homes emit a total of 912 tonnes CO2 per year – 688 
tonnes less CO2 then minimally 2005 Title 24 compliant single-family homes without renewable 
energy. Table 4-C-5 lists the CO2 emissions reductions from the renewable energy and from the 
15% improvement over 2008 Title 24.  The total CO2 emissions for all dwelling units, if minimally 
2005 Title 24 compliant and without renewable energy, would be 5,138 tonnes per year.  The 
total CO2 emissions for all dwelling units, if minimally 2005 Title 24 compliant and with 
renewable energy, would be 4,820 tonnes per year; a 6% reduction in GHG emissions.  The 
total CO2 emissions for all dwelling units, if 15% better than 2008 Title 24 and without renewable 
energy, would be 3,929 tonnes per year; a 24% reduction in GHG emissions. The total CO2 
emissions for all dwelling units, if 15% better than 2008 Title 24 and with renewable energy, 
would be 3,656 tonnes per year; a 29% reduction in GHG emissions.     

                                                 
107 Newhall has also committed to renewable energy for non-residential buildings. 
108 Sunpower Solar Calculator, Sunpower Company. Available at: http://www.sunpowercorp.com/For-Homes/How-To-

Buy/Solar-Calculator.aspx 
109 A kWh is one kilowatt of power for one hour. 
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With the improvements over 2008 Title 24 and the solar panels, Newhall is estimated to reduce 
GHG emissions associated with residential buildings by a total of 29%, or 1482 tonnes per year, 
as shown in Table 4-C-6.   

4.7.2 Additional Project Design Features to Reduce GHG Emissions 
Newhall is committed to working with Southern California Edison and Southern California Gas 
Company to assess the feasibility of smart meter installation. According to the SCE website, 
SCE has started to implement the SmartConnect metering system110 and the Itron “openway” 
meter has been selected for assessment.111  No authoritative reference was found that outlined 
the overall energy savings from using smart meters.112  There were numerous studies that 
suggest that smart meters can reduce peak demand by 10-20%113 and energy costs from 
appliance use by approximately 10%.114 

Overall energy savings from employing smart meters may differ from peak demand savings 
because some of the electricity use may simply be shifted to another time of day.  Additionally, 
allowing the consumer to immediately see how their actions affect usage enables them to make 
more energy- conscious decisions and may decrease overall energy consumption.   

Based upon the limited available information, ENVIRON assumed that a 10% decrease in 
overall energy usage, and therefore greenhouse gas emissions, at Landmark homes may be 
realized by the use of smart meters.  

In addition, smart meters enable the meters to transmit usage directly to the utility provider 
eliminating the need for door-to-door meter reading.  This results in an additional reduction of 
greenhouse gases associated with vehicle emissions during door-to-door readings. 

Due to the preliminary estimate of the GHG savings from smart meters, this reduction in GHG 
emissions was not incorporated into the analysis.  Also note that although Newhall has 
committed to working with Southern California Edison and Southern California Gas Company to 
assess the feasibility of smart meter installation, it is not certain at this point how many homes 
will install the smart meters. 

                                                 
110 http://www.sce.com/NR/rdonlyres/62A69851-BFFB-48A7-9373-

F231769B4E1B/0/EdisonSmartConnectFactSheet_1207.pdf 
111 www.itron.com 
112 The study from the Pacific Northwest National Laboratory states that the differences in mean energy consumption 

were small but measurable and that the variances in the measurements were large. Page 7.6 of 
http://gridwise.pnl.gov/docs/op_project_final_report_pnnl17167.pdf 

113 Pacific Northwest National Laboratory.  Available online at: http://gridwise.pnl.gov/docs/pnnl_gridwiseoverview.pdf, 
http://gridwise.pnl.gov/  Institute of Electrical and Electronics Engineers online.  Available at: 
http://www.spectrum.ieee.org/aug04/3824   

114 “Dynamic energy-consumption indicators for domestic appliances: environment, behaviour and design.” G. Wood, 
M. Newborough. Energy and Buildings 35 (2003) 821–841   This report focuses mainly upon cooking appliances 
and finds approximately a 10% decrease in energy usage; the elasticity of other energy needs in the home 
(lighting, cooling) may be more or less elastic to changes in prices.   
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4.7.3 Uncertainties in Residential Building GHG Calculations 
Several factors lead to uncertainties in the above analysis.  These are described below. 

Although all buildings in the development will be Title 24 compliant, Title 24 does not specify 
building dimensions (e.g., size, height, or orientation).  Title 24 also provides significant flexibility 
for window types, window amounts, insulation choice, and other parameters.  This uncertainty is 
expected to neither over- nor underestimate emissions. Title 24 grants enough flexibility that if a 
designer puts in more windows than is “allowed” under the prescriptive measures, the energy 
efficiency losses can be offset by improving the window quality, or installing a more efficient 
HVAC system.  Although it is unknown how exactly the buildings will be designed, each home 
will be Title 24 compliant, and thereby all design features of the home that make it less energy 
efficient will be offset by design features that make it more energy efficient. 

Energy use will vary considerably depending upon the design of the home.  The residential units 
to be built in Landmark Village will vary considerably in size, layout, and overall design.  The 
parameters used here are intended to represent the upper quartile of homes relative to sizes in 
each category.  As such, energy use from the homes that will actually be built in Landmark 
Village are anticipated to be lower.   

Built environment energy use will vary considerably depending upon the home owners’ habits 
regarding energy use.  For instance, homeowners determine the set point of thermostats, the 
duration of showers, the usage of lights, if they are to have a second refrigerator, and the 
temperature of the refrigerator, among other things.  Newhall Land will have little, if any, 
influence over homeowner behavior.  Current median behavior attributes are presented here.  
To the extent that individuals are becoming more energy conscious, this will tend to 
overestimate energy use in the future. 

Plug-in energy use will vary considerably depending upon the appliances, lights, and other plug-
ins installed by the homeowner.  Newhall Land will have little, if any, influence over these 
choices made by the homeowner.  As above, the current median behavior attributes are 
presented here.  To the extent that individuals are becoming more energy conscious, or 
appliances are becoming more energy efficient, this will tend to overestimate energy use in the 
future. 

4.8 GHG Emissions Associated with Non-Residential Buildings 
Non-residential buildings include all structures except residences that may exist in a 
development such as government, municipal, commercial, retail, and office space.  This section 
describes the methods used to estimate the GHGs associated with activities in non-residential 
buildings.  As discussed earlier in Section 4.4.1, the RPS will increase the renewable fraction of 
electricity deliveries to 20%.   

The amount of energy used and the associated GHG emissions emitted per square foot of 
available space vary with the type of non-residential building.  For example, food stores are far 
more energy intensive than non-refrigerated warehouses, which have little climate-conditioned 
space.  Newhall Land provided data summarizing the general non-residential building categories 
planned and the area of floor space planned for each building type.  For new developments, the 
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exact types of buildings are typically unknown.  As such, not all building categories that may 
actually exist in Landmark Village are represented below.  However, all of the non-residential 
building area is accounted for, and the tables provided in this section present the differences in 
energy intensities from building type to building type.  The types of non-residential buildings as 
provided to ENVIRON are: 

1) Grocery 

2) Miscellaneous Retail / Commercial / Office 

a. Restaurant (20%) 

b. Office (25%) 

c. Retail (55%) 

3) Hotel 

4) Public Safety 

a. Fire Station (100%) 

5) Institutional 

a. Schools (100%) 

Similar to the case for residential buildings, GHGs are emitted as a result of activities in non-
residential buildings for which electricity and natural gas are used as energy sources.  
Combustion of any type of fuel emits CO2 and other GHGs directly into the atmosphere; when 
this occurs in a non-residential building this is a direct emission source115 associated with that 
building.  GHGs are also emitted during the generation of electricity from fossil fuels.  When 
electricity is used in a non-residential building, the electricity generation typically takes place 
offsite at the power plant; electricity use in a non-residential building generally causes emissions 
in an indirect manner.   

While fuel combustion generates CH4 and N2O, the emissions of these GHGs typically comprise 
less than 1% of CO2e emissions from electricity generation and natural gas consumption.116  
Fuel oil, kerosene, liquefied petroleum gas, and wood can also be used as fuels, but generally 
contribute only in small amounts as combustion sources within non-residential buildings.  As 
such, these minor emissions are not accounted for here. 

Similar to energy use in residential buildings, energy use in non-residential buildings is divided 
into energy consumed by the built environment and energy consumed by uses that are 

                                                 
115 California Climate Action Registry (CCAR) General Reporting Protocol (GRP), Version 3.1 (January).  Available at: 

http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf Chapter 8   
116 Ibid., Tables C1 and C2. The methane and nitrous oxide emission factors are negligible compared to the total CO2 

emission factor for electricity generation in California. 
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independent of the construction of the building such as plug-in appliances.  In California, Title 24 
governs energy consumed by the built environment, mechanical systems, and some fixed 
lighting.  Non-building energy use, or “plug-in” energy use can be further subdivided by specific 
end-use (refrigeration, cooking, office equipment, etc.).  The following two steps were performed 
to quantify the energy use due to non-residential buildings: 

1. Calculate energy use from systems covered by Title 24117 (HVAC system, water 
heating system, and the lighting system). 

2. Calculate energy use from office equipment, plug-in lighting, and other sources not 
covered by Title 24. 

The resulting energy use quantities were then converted to GHG emissions by multiplying by 
the appropriate emission factors obtained by incorporating information on local electricity 
production.118  The total GHG emissions for non-residential buildings in Landmark Village is 
estimated to be 7,858 tonnes CO2 per year.  The following sections describe the methodologies 
employed to estimate GHG emissions. 

In this section of this report, the units CO2 and CO2e are used interchangeably for non-
residential buildings because CH4 and N2O are assumed to contribute a negligible119 amount of 
GWP when compared to the CO2 emissions from non-residential buildings. 

4.8.1 Estimate of Non-residential Energy Use Intensity 
ENVIRON developed CO2 intensity values (CO2 emissions per sqft per year) for building types 
found in Landmark using data from the California CEUS.120  The methods that were used to 
estimate these emissions for Landmark Village are described below. 

4.8.1.1 CEUS Database 
The overall electricity use for the building types was calculated based on data provided by the 
CEC.121  The building types and subcategories are shown in Table 4-D-1.  Table 4-D-1 also 
provides the scheme used to relate Landmark Village building types to CEUS building types.  

The CEUS data is based on a survey conducted in 2002 of existing buildings.  Each building 
type has a characteristic electricity and natural gas use per square foot of building space.  

                                                 
117 Title 24, Part 6, of the California Code of Regulations: California's Energy Efficiency Standards for Residential and 

Nonresidential Buildings.  http://www.energy.ca.gov/title24/  
118 The Southern California Edison specific emission factor for electricity deliveries is 631 lbs CO2/MWh. From the 

California Climate Action Registry Database. Southern California Edison PUP Report. 2007. This has been 
adjusted to account for the 20% Renewable Energy Portfolio Standard required for utilities to meet by 2010. 

119 The Southern California Edison specific emission factor for electricity deliveries is 631 lbs CO2/MWh. From the 
California Climate Action Registry Database. Pacific Gas and Electric PUP Report. 2007. Although this emission 
factor accounts for only CO2, the emissions associated with N2O and CH4 contribute to less than 1% of the 
electricity generation CO2e emissions.   

120 California Energy Commission (CEC).  California Commercial End-Use Survey Results.  Data available from Itron 
Inc. at http://capabilities.itron.com/CeusWeb/Chart.aspx   

121 Workbooks for “SCE – FCZ09” downloaded from http://capabilities.itron.com/CeusWeb/Chart.aspx for all building 
categories.   
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Electricity use per square foot (electricity intensity) for each building sample was determined 
from the CEUS data.  Similarly, the natural gas use per square foot (natural gas intensity) for 
each building sample was also determined.   

For this analysis, energy use was based upon buildings in California forecasting climate zone 9.  
Table 4-D-2 lists the breakdown of electricity use among several end uses for electricity in 
various non-residential building types.  Table 4-D-3 lists the percentage breakdown of end uses 
for natural gas in various non-residential building types.  The end use data provide an estimate 
of the percent of the total energy use comprised by Title 24 regulated (built environment) and 
plug-in electricity in each building type.   

Baseline Title 24 usage rates from the CEUS database shown in this table have been adjusted 
to reflect improvements in Title 24 building codes since the survey was conducted.  CEC 
discusses average savings for improvements from 2002 to 2005 ("Impact Analysis for 2005 
Energy Efficiency Standards") as well as from 2005 to 2008 ("Impact Analysis 2008 Update to 
the California Energy Efficiency Standards for Residential and Nonresidential Buildings"). 
ENVIRON used these CEC average savings percentages as presented in Table 4-D-4 to 
account for reductions in energy use due to the Title 24 updates.   

The Title 24-regulated electricity use (cooling, space heating, water heating, lighting, ventilation) 
and the non-built electricity use (office equipment, refrigeration, cooking, etc.) are presented in 
Table 4-D-5.  The Title 24-regulated natural gas use and the non-built natural gas use (primarily 
from cooking) are also presented in Table 4-D-5.  

4.8.2 Estimation of Annual Greenhouse Gas Emissions from Energy Use in Non-
Residential Buildings  

Landmark Village has committed to making all new non-residential buildings 15% more energy 
efficient than Title 24 2008 standards, or 15% more energy efficient on a TDV basis.  Although 
ENVIRON is aware that annual energy use and TDV energy do not necessarily scale linearly 
with each other, as discussed in the residential section, ENVIRON assumed that all sources 
covered by Title 24 would uniformly use 15% less annual energy.  These calculations are shown 
in Table 4-D-5.  Non-Title 24 regulated energy use is assumed to still use the same amount of 
energy as a minimally Title 24 compliant building.  There is no credit taken for any Energy Star 
appliances in the non-residential building category since it is difficult to determine which 
appliances may be present in the various non-residential building categories.  In addition these 
are generally not supplied with the building.  Baseline Title 24 usage rates shown in this table 
have been adjusted to reflect improvements in Title 24 building codes presented in Table 4-D-4.  
This methodology results in a reduction of energy use for all building types.  Because plug-ins 
are not covered under Title 24, the decrease in energy use is typically less than 15%, yet still 
substantial. 

Energy use data from Table 4-D-5 was multiplied by the emission factors presented in Table 4-2 
to generate CO2 intensity values (CO2 emissions per sf building area).  The results are shown in 
Table 4-D-6. The CO2 intensity values presented in Table 4-D-6 represent the non-residential 
building types in Landmark Village described earlier.   
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Table 4-D-6 also shows the yearly CO2 emissions from Landmark Village by incorporating the 
CO2 intensity developed as discussed above and the square footage of each of the main 
building categories.  In addition, Newhall Land has committed to solar systems for the non-
residential buildings.  As a result, overall CO2 emissions associated with non-residential energy 
use are 7,858 tonnes CO2 per year. 

4.8.3 Additional Project Design Features to Reduce GHG Emissions 
Because of the LA county Green Building Ordinance, several buildings may be LEED Silver 
certified.  LEED certification is a performance-oriented rating system where building projects 
earn points for satisfying criterion designed to address environmental impacts inherent in the 
design, construction, operations and management of buildings.  As LEED Silver is for buildings 
that obtain approximately half of the overall possible LEED points, it may be appropriate to 
assume that the LEED Silver building would obtain half of the possible points in the ‘optimize 
energy performance’ category as well as half of the points from each of the other categories.  To 
obtain half of the possible ‘energy’ points, the building would need to be approximately 30% 
better than 2005 Title 24.122  

A 30% improvement over commercial 2005 Title 24 is more energy efficient than Newhall’s 
commitment to a 15% improvement over 2008 Title 24 because 2008 Title 24 is approximately 
5-10% more energy efficient than the commercial 2005 standards.  Due to the preliminary 
nature of the GHG savings from the LEED buildings, these GHG emissions were not 
incorporated into this analysis.  The percentage saving from LEED and Title 24 improvements 
varies between commercial and residential buildings because of different energy end-use 
patterns.  

4.8.4 Uncertainties in Non-residential Building GHG Calculations 
Several factors lead to uncertainties in the above analysis.  These are described below. 

• For new developments, the exact types of buildings are typically unknown.  As such, not all 
building categories that may actually exist in Landmark Village are represented in this 
analysis.  However, all of the commercial building area is accounted for and the best 
available assessment of the building type composition of Landmark Village was used.  The 
tables provided in this section present the differences in energy intensities from building 
type to building type. 

• Although it is unknown exactly how the buildings will be designed, each building will be 
Title 24 compliant.  Therefore all design features of the building that make it less energy 
efficient will be offset by design features that make it more energy efficient. 

4.9 Mobile Sources 
This section estimates GHG emissions from mobile sources in Landmark Village. The mobile 
source emissions considered for this project will be from the typical daily operation of motor 
vehicles by Landmark Village residents.  Mobile source emissions associated with the travel of 

                                                 
122 LEED 2009 for New Construction and Major Renovations.  USGBC Member Approved November 2009. 
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residents living outside Landmark Village are not counted.  This section first reviews the 
rationale for counting only the Landmark Village residents’ emissions as detailed in Section 4.1, 
and then explains, in detail, calculation methodologies. 

4.9.1 Evaluation of “New” Emissions For Mobile Sources 
As noted earlier, GHG increases are directly tied to population growth and increased standards 
of living.  New housing in California is a response to both population increase, and increasing 
standard of living for new California residents that moved from areas that were less 
economically developed.  Therefore, operational emissions (including vehicular emissions) from 
new residences should be considered as growth, or new emissions, as residences are rarely 
removed from the housing supply once constructed.123   

Traffic between new residences and new retail is accounted for, as these trips are directly 
associated with the new residences.  However, traffic associated with new commercial or retail 
and existing residences is not new124, and is not accounted for in this report.  That traffic already 
exists from the existing residences, and the construction of new commercial or retail does not 
increase traffic, unless the average trip distance to that commercial or retail establishment 
increases as a result of the new construction.   

All car travel made by Landmark Village residents are counted as Landmark Village emissions, 
even if the vehicles leave the site.  Emissions from non-Landmark Village vehicles that enter to 
project site are not counted because those emissions would have occurred absent Landmark 
Village.  For instance, workers that live in Bakersfield but will now work in Landmark Village will 
commute to work in Landmark Village.  These workers commuted before the existence of 
Landmark Village – perhaps within Bakersfield, to Santa Clarita, or to Los Angeles.  Therefore, 
in this analysis, it is assumed that these workers commute the same distances, on average, as 
before the existence of Landmark Village and therefore they do not contribute to any net new 
GHG emissions.  

4.9.2 Estimating VMT from Mobile Sources 
VMT for the Landmark Village development was calculated by the methodology outlined in 
Tables 4-E-1 through 4-E-3.  ENVIRON estimated GHG emissions based upon all miles 
traveled by Landmark Village residents that start or end from a Landmark Village home 
regardless of internal or external destinations or purpose of trip. Trip rates are from the Austin 
Foust Traffic Report125 and trip lengths are directly from Austin-Foust (Appendix D).126 

                                                 
123 There are exceptions, such as when one housing development replaces another, and, in those cases, the 

replacement residential development need not be considered growth. 
124 If, however, the new commercial area results in longer trips for its workers and residents than they would have 

previously made, then it adds GHGs emissions.  Commercial development that could potentially increase VMT 
would be facilities that draw trips from far away that otherwise would not be made.  A theme park, for example, 
may be viewed as such a development. 

125 NEWHALL RANCH RMDP AND SCP EIR/EIS TRAFFIC ANALYSIS DECEMBER 2008 
126 Austin-Foust Associates, Inc. 105.363: 11/2/2007: AveTripLengthCalcs for Ps Only.xls 
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The VMT calculated includes all VMT generated by Landmark Village residents.  This VMT was 
multiplied by the appropriate emission factors in the next section to calculate GHG emissions 
from mobile sources at Landmark Village. 

The analysis in this section uses trip generation rates and trip lengths specific to the Proposed 
Project.  This approach provides an accurate representation of VMT at full build out.  

In an effort to include only trips made by Landmark Village residents, as opposed to trips 
associated only with the commercial development, only trips originating or ending at Landmark 
Village homes are analyzed.  This approach avoids counting trips made by residents of other 
cities that visit Landmark Village.  These trips are not counted because, as discussed above, 
these trips do not represent true growth; they would have been made in the absence of the 
population growth accommodated by Landmark Village.   

4.9.3 Estimating GHG Emissions from Mobile Sources 
This section of the report describes the estimation of GHG emissions from the VMT estimates 
developed in the previous section.  To develop the appropriate emission factor for the 
estimation of GHG emissions, ENVIRON incorporated promulgated regulatory actions that will 
affect GHG emissions factors.   

The USEPA recently granted the waiver for California for its greenhouse gas emission 
standards for motor vehicles.  Accordingly, the Pavley Standards, as discussed earlier in 
Section 4.4.2, will be in effect at build out of Landmark Village and therefore are accounted for 
in the Landmark Village automobile and light duty truck emission factors.  The Pavley standards 
require GHG emission reductions from vehicles equivalent to approximately 30% by 2016.127  
Although new vehicle emissions factors will be reduced by 30% in 2016, the fleet average 
emissions reduction in 2020 will be less than that, due to vehicle phase in.  The Pavley 
Standards are expected to reduce total emissions for automobiles and light trucks by 20% 
relative to the scenario without Pavley or CAFE by the year 2020.128  Table 4-E-3 outlines, in 
detail, these calculations.   

The CO2 emissions from mobile sources were calculated with the trip rates, trip lengths and 
emission factors for running and starting emissions from EMFAC2007 as follows:   

CO2 emissions = VMT * EFrunning + Annual Trips * EFstart 
                                                 
127 The standards start in model year 2009, and ramp up to a 30 percent reduction in greenhouse gas emissions for 

vehicles sold in model year 2016 and beyond.  Source: Comparison of Greenhouse Gas Reductions for the United 
States and Canada Under US CAFE Standards and California Air Resources Board Greenhouse Gas Regulations, 
California Air Resources Board an Enhanced Technical Assessment February 25, 2008. 
http://www.arb.ca.gov/cc/ccms/reports/pavleycafe_reportfeb25_08.pdf 

128 By 2020, the combination of the adopted Pavley 1 and anticipated Pavley 2 rules are expected to reduce the 
496,000 tons per day of CO2e emitted by light duty vehicles in California by 20 percent, or 100,500 tons per day. 
The baseline (496,000 tons per day) CO2e emissions are state-wide emissions (including running and startup 
emissions) at 2020 retrieved from EMFAC2007, assuming no Pavley Standards are implemented.   Comparison of 
Greenhouse Gas Reductions for the United States and Canada Under US CAFE Standards and California Air 
Resources Board Greenhouse Gas Regulations, California Air Resources Board an Enhanced Technical 
Assessment February 25, 2008. http://www.arb.ca.gov/cc/ccms/reports/pavleycafe_reportfeb25_08.pdf 
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Where: VMT      = vehicle miles traveled 
 EFrunning = emission factor for running emissions  

 EFstart    = emission factor for startup emissions 

The CCAR general reporting protocol (GRP)129 recommends estimating GHG emissions from 
mobile sources at an individual vehicle level, assuming knowledge of the fuel consumption rate 
for each vehicle as well as the miles traveled per car.  Since these parameters are not known 
for a future development, the CCAR guidance is too specific to use as recommended.  

The CO2 calculation involves the following assumptions: 

• The emission factor depends upon the speed of the vehicle.  ENVIRON assumed 35 miles 
per hour.  

• EMFAC emission factors from the year 2020 were used for EFrunning based on Los Angeles 
County fleet mix of light duty vehicles.   

• Startup emissions are CO2 emitted from starting a vehicle. Startup emissions were 
calculated using the following assumptions: 

1. The number of starts is equal to the number of trips made annually. 

2. The breakdown in vehicles was EMFAC fleet mix of light duty vehicles for LA County 
in 2020. 

3. The emission factor for startup was calculated based on an average wait between 
starts. 

Fleet distribution types from EMFAC2007 from the year 2020 were used.  Table 4-E-3 shows 
the CO2 emissions from vehicles associated with residents of Landmark Village as calculated 
according to the methodology described above. In order to account for the reductions in 
emissions due to the newly proposed Pavley Standards, the emissions calculated using the 
2020 emission factor were decreased by 20% as shown in Table 4-E-3 and discussed earlier in 
this section. 

Nitrous oxide (N20), CH4, and HFCs130 are also emitted from mobile sources.  The USEPA 
recommends assuming that CH4, N2O, and HFCs account for 5% of mobile source GHG 
emissions, taking into account their GWPs.131  Therefore, CO2 emissions in Table 4-E-3 were 
divided by 0.95 to account for non-CO2 GHGs.  Vehicles associated with the Landmark Village 
development will emit approximately 7,074 tonnes CO2e per year.   

                                                 
129 California Climate Action Registry (CCAR) General Reporting Protocol (GRP), Version 3.1 (January).  Available 

at: http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf 
130 HFCs can be emitted from air conditioning systems. 
131 USEPA. 2005. Emission Facts: Greenhouse Gas Emissions from a Typical Passenger Vehicle. Office of 

Transportation and Air Quality. February. (http://www.epa.gov/otaq/climate/420f05004.pdf ) 
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4.10 Area Sources 
This section estimates GHG emissions from area source emissions at the Landmark Village 
development.  The area emissions considered for this project are from hearths132 and 
landscaping fuel combustion sources such as lawn mowers.  GHG emissions due to natural gas 
combustion are excluded from this section since they are covered in residential emissions.  
URBEMIS 9.2.2133 was used to calculate area source GHG emissions for the Landmark Village 
development.   

In this section of this report, the units CO2 and CO2e are used interchangeably for area sources 
because methane and nitrous oxide are assumed to contribute a negligible amount of global 
warming potential when compared to the carbon dioxide emissions from area sources. 

4.10.1 Estimating GHG Emissions from Area Sources 
GHG emissions from area sources (Table 4-F-1) were calculated using URBEMIS 9.2.2 and the 
land use information specified in Sections 4.7 and 4.8.  The location of the project as specified 
in URBEMIS determines the factors used to calculate the hearth fuel use.  In Landmark, it is 
estimated that hearths will emit 169 tonnes CO2 per year.  Landscape maintenance emissions 
will emit approximately 11 tonnes CO2 per year.  Table 4-F-1 presents the GHG emissions from 
area sources associated with Landmark Village developments.134  In total, area sources from 
Landmark Village account for approximately 180 tonnes CO2 per year.  Because area sources 
account for such a small percentage of the overall landmark CO2 emissions, the contribution of 
methane and nitrous oxides to overall project GHG emissions was assumed to be small, and 
therefore was not calculated.  The area source URBEMIS run is given in Appendix E. 

4.10.2 Uncertainties in Area Source GHG Emissions Calculations 
GHG emissions from hearths include natural gas fireplaces.  As all natural gas consumed in 
residential homes is accounted for in the residential section of this report, some double counting 
(overestimation) of emissions occurs here. 

4.11 Water/Sewage 
The majority of estimated GHG emissions from water supply and sewage treatment are due to 
the energy used to convey, treat and distribute water.  Thus, these emissions are generally 
indirect emissions from the production of electricity to power these systems. Additional 
emissions from wastewater treatment include CH4 and N2O, which are emitted directly from the 
wastewater. In general, the water /sewage category is the major source of municipal sector 
GHG emissions.  

According to the Landmark Village DEIR, the development would generate a total water 
demand of 989 acre-feet (AF) per year. Of these 989 AF, 622 AF will be potable groundwater 
pumped from an underlying aquifer and 367 AF will be non-potable reclaimed water produced 
                                                 
132 wood stoves, fireplaces, and natural gas fired stoves 
133 Urban Emissions Model (URBEMIS) (Version 8.7 – 2002 / Version 9.2.2 – 2007).  Jones & Stokes Associates. 

Prepared for: South Coast Air Quality Management District. 
134 Assumes full buildout.  
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by the Newhall Ranch Water Reclamation Plant.135 To supply potable water to residential and 
commercial users, three processes are necessary: the supply and conveyance of the water from 
the source, the treatment of the water to make it acceptable for consumption, and the 
distribution of the water to individual users. After use, the wastewater is treated either for 
disposal or reuse as reclaimed water. Any reclaimed water is generally redistributed to users via 
pumping. The emission factors and GHG emissions for all these processes are shown in Table 
4-G-1.  Note that the emissions factors here account for the 20% renewables expected from the 
RPS as described earlier in Section 4.4.1 and detailed in the residential section. 

4.11.1 Potable Water Supply and Conveyance 
Water is typically supplied to communities from several sources including the local underground 
aquifer, the State Water Supply, and recycled and reclaimed water.  

To supply the annual demand for 622 AF of potable water Landmark Village will draw upon a 
local supply of water from an underground aquifer. 136 The energy needed to supply and convey 
Landmark Village’s water will be used to pump this water from the ground and distribute it 
throughout the development. Typical sources of water for Southern California are from Northern 
California and the Colorado River.  Pumping water to Southern California from these typical 
sources emits more CO2 per AF of water delivered as compared to local sourcing (see emission 
factors in Table 4-G-1).137  For the supply of water of 622 AF from an underground aquifer, the 
Electric Power Research Institute has estimated that, nationwide, the amount of energy required 
to pump water from the ground ranges from 228 to 587 kWh per AF.138 Pumping groundwater in 
Southern California is typically more energy-intensive than in other areas of the state and nation 
because its aquifers are relatively deep; in Southern California’s Chino Basin, it has been 
estimated that 950 kWh of electricity are needed to supply one AF of groundwater.139 To be 
conservative, it was assumed that it would require 950 kWh of electricity to extract one AF of 
water from the aquifer underlying Landmark Village.140 Using this emission factor, the expected 
potable water demand, and the SCE carbon-intensity factor adjusted for the RPS, GHG 
emissions from potable water supply and conveyance were calculated as shown in Table 4-G-1.  
A more refined estimate taking into account the actual aquifer depth and the physical properties 

                                                 
135 Information provided by Newhall 2/8/2008. 
136 Landmark Village Draft EIR. Section 4.10: Water Service. Page 4.10-1. 
137 The CEC estimates that 50% of Southern California's water is supplied by importing water from Northern 

California and the Colorado River.  California Energy Commission. (CEC) 2005. California’s Water-Energy 
Relationship. Final Staff Report. CEC-700-2005-011-SF. November. Page 112. 

138 Ibid. Page 26. 
139 Ibid. Page 26. The Chino Basin represents a worst-case scenario for energy needs for pumping water. 
140 Ibid. The amount of energy required to supply and convey water depends heavily both on how the water is 

extracted and on the distance between the water source and the end user.  At least half of the potable water 
consumed in Southern California is drawn from surface water in Northern California or nearby states and supplied 
to the south via aqueducts. Pumping this water over great distances and sometimes high elevations to the end 
user can be very energy-intensive (CEC 2005). It has been estimated that the average amount of electricity 
necessary to supply and convey one AF of water suitable for indoor use to Southern California is 3,170 kWh, taking 
into consideration the large portion of water that is imported from hundreds of miles away (CEC 2006). However, 
since it is known that Landmark Village will be using the less energy-intensive process of pumping groundwater to 
supply its potable water needs, it is appropriate to use a groundwater specific emission factor and not the generic 
average emission factor for Southern California. 
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of the aquifer would likely lower the estimate of CO2 emissions from groundwater pumping 
slightly.  

4.11.2 Potable Water Treatment and Distribution 
For water intended for indoor use in Southern California, it is estimated that 36 kWh of electricity 
is necessary to treat one AF of water and an additional 414 kWh is necessary to distribute that 
water to the end users.141  Based on the estimated potable water demand, these emission 
factors, and the SCE-carbon intensity factor, GHG emissions from potable water treatment and 
distribution were calculated as shown in Table 4-G-1.  The estimate presented here may 
double-count some of the pumping energy requirements already accounted for in the 
groundwater pumping section.  This is because the water may already be at the required 
pressure to distribute after being pumped from the aquifer.  As such, the estimate provided here 
is likely conservative (high); a more refined analysis will likely yield lower emissions.    

4.11.3 Wastewater Treatment 
Landmark Village will also contain a Water Reclamation Plant that serves all of Newhall Ranch.  
It expected to treat an average of 21 AF per day of wastewater and accommodate a peak flow 
of 42 AF per day.142  Only a fraction of the water treated is associated with Landmark Village.  . 
For the purposes of this inventory, only emissions attributable to wastewater generated as a 
result of the development of Landmark Village are considered.  Emissions associated with 
wastewater treatment include indirect emissions necessary to power the treatment process and 
direct emissions from the organic material in the wastewater.  The Landmark Village DEIR 
estimates that the proposed project would generate a worst-case average total of 459 AF per 
year of wastewaterF

143
F This number is smaller than the total amount of water demanded by and 

supplied to Landmark Village (989 AF per year) because not all of the water used by the 
community is captured and treated as wastewaterF

144
F 

Indirect GHG emissions from the electricity necessary to power the wastewater treatment 
process were calculated for Landmark Village. The electricity required to operate a wastewater 
treatment plant in Southern California is estimated to be 623 kWh per AF.145  This is a 
conservative estimate because it assumes a level of treatment necessary for potable water.  As 
not all wastewater treated at the reclamation plant will be treated to this level, the actual amount 
of electricity required will likely be lower. Based on the expected amount of wastewater requiring 
treatment (459 AF per year), this emission factor and the SCE carbon-intensity factor adjusted 
for 20% renewables in accordance with the RPS, indirect emissions due to wastewater 
treatment were calculated as shown in Table 4-G-1.  

                                                 
141 California Energy Commission. (CEC) 2006. Refining Estimates of Water-Related Energy Use in California. PIER 

Final Project Report. Prepared by Navigant Consulting, Inc. CEC-500-2006-118. December. Page 22. 
142 Landmark Village Draft EIR. Section 4.11: Wastewater Disposal. Page 4.11-1. 
143 Landmark Village DEIR Page 4.11-1. The DEIR reports an expected worst-case average total of 0.41 MG per day 

of wastewater.  
144 Landmark Village DEIR. Page 4.11-1. 
145 CEC 2006. Page 22. 
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Direct emissions from wastewater treatment include emissions of CH4 and N2O.  A per capita 
emission factor for these GHG emissions was developed based on a 2005 US GHG inventory for 
domestic wastewater treatment (25 teragrams CO2e/year or 25 million tonnes CO2e/year)146 and 
the 2005 US population (approximately 296,410,404).  Direct emissions from wastewater 
treatment were calculated using the emission factor developed from this data (0.084 tonnes CO2e 
per capita per year) and the projected population at Landmark Village (3,680 residents) as shown 
in Table 4-G-1.147 

4.11.4 Non-Potable Recycled Water Distribution 
The Landmark Village DEIR estimates that non-potable water needs will be equal to 367 AF per 
year, which will be provided from reclaimed water.148 Once treated at the wastewater treatment 
plant, this water will need to be re-pumped through the development to supply it to end users. 
Estimates of the amount of energy needed to redistribute and, if necessary, additionally treat 
reclaimed water vary from 391 to 978 kWh per AF.149  To be conservative, the high-end energy 
intensity estimate was used in this inventory. Based on the estimated demand for reclaimed 
water, the estimated electricity demand and the SCE carbon-intensity factor adjusted for 20% 
renewables per the RPS, non-potable reclaimed water redistribution emissions were calculated 
as shown in Table 4-G-1.  

In total, all water and wastewater supply, treatment and distribution for Landmark Village is 
expected to produce 711 metric tonnes of CO2e annually. 

4.11.5 Energy Savings from Pumping from Aquifer 
Typical sources of water for Southern California are from Northern California and the Colorado 
River; based on CEC estimates for energy demand, pumping water to Southern California from 
these typical sources emits approximately 0.84 tonnes CO2 per AF of water delivered.150  If 
Landmark Village were to acquire all of its water from these typical sources, the GHG emissions 
associated with pumping the water would be higher, as discussed in Section 5 of this report.  
However, since Landmark Village will obtain most of its water from the local underground 
aquifer and from the reclamation plant, most of the water will not need to be pumped long 
distances to the project site.  Therefore, the energy demand, and thus the GHG emissions, is 
lower than if the development were to obtain all of its water from the typical sources.      

4.12 Public Lighting 
GHG emissions from public lighting sources are due to indirect emissions associated with the 
production of the electricity that powers these lights.  Lighting sources considered in this source 
category include streetlights, traffic signals, area lighting for parks and lots, and lighting in public 
                                                 
146 USEPA. 2007. Inventory of US Greenhouse Gas Emissions and Sinks: 1990-2005. #430-R-07-002. April. 

http://epa.gov/climatechange/emissions/downloads06/07Waste.pdf 
147 Population estimate detailed in Landmark Village Draft EIR, Section 2: Environmental and Regulatory Setting, 

Page 2.0-19. 
148 Note that the air quality section conservatively assumes a population of 65,000, which results in a higher estimate 

for non-potable reclaimed water. 
149 CEC 2006. Page 24. 
150 CEC 2006. Page 112. 
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buildings. The emissions and emission factor for public lighting is shown in Table 4-G-1. Data 
from a report by the City of Duluth151 shows that the amount of electricity demanded for all types 
of public lighting is 149 kWh per capita per year.152 Using this study, the SCE-specific carbon-
intensity emission factor adjusted for 20% renewables per the RPS and the expected Landmark 
Village population of 3,680, emissions from public lighting were calculated.153  

4.13 Municipal Vehicles 
GHG emissions from municipal vehicles are due to direct emissions from the burning of fossil 
fuels.  Municipal vehicles considered in this source category include vehicles such as police 
cars, fire trucks, and garbage trucks. The emission factor for municipal vehicles is shown in 
Table 4-G-1. Data from reports by Medford, MA; Duluth, MN; Northampton, MA; and Santa 
Rosa, California154 show that the CO2 emissions from municipal vehicles would be 
approximately155 0.05 tonnes per capita per year.  Data from a wide variety of municipalities, 
both based on size and location, indicate that CO2 emissions from municipal vehicles are small.  
Using these studies and the expected Landmark Village population of 3,680156, emissions from 
municipal vehicles in Landmark Village were calculated as shown in Table 4-G-1.   

4.14 GHG Emissions Associated with Pools and Recreation Centers 
It is assumed that four recreation centers will be built in Landmark Village.157

F Recreation centers 
may include various pools, spas, and restroom buildings; ENVIRON assumed that pools are the 
main consumers of energy in recreation centers.  This section describes the methods used to 
estimate the GHGs associated with pools in recreation centers. 

The energy used to heat and maintain a swimming pool depends on several factors, including 
(but not limited to): whether the pool is indoors or outdoors, size of the pool (surface area and 
depth), water temperature, energy efficiency of pool pump and water heater, and whether solar 
heating is used.  By making assumptions for these parameters and using known or predicted 

                                                 
151 Duluth, while in a different environment, provides the best comparable data and represents conservative 

estimates. 
152 Skoog., C. 2001. This factor was calculated by summing the total electricity needs for municipal uses and dividing 

by the Duluth population. The Duluth population was calculated by dividing the city’s reported GHG emissions by 
its reported per capita emissions. 

153 Population estimate detailed in Landmark Village Draft EIR, Section 2: Environmental and Regulatory Setting, 
Page 2.0-19. 

154 City of Medford. 2001. Climate Action Plan.  October. http://www.massclimateaction.org/pdf/MedfordPlan2001.pdf  
City of Northampton. 2006. Greenhouse Gas Emissions Inventory. Cities for Climate Protection Campaign. June. 

http://www.northamptonma.gov/uploads/listWidget/3208/NorthamptonInventoryClimateProtection.pdf 
City of Santa Rosa. Cities for Climate Protection: Santa Rosa. http://ci.santa-

rosa.ca.us/City_Hall/City_Manager/CCPFinalReport.pdf 
Skoog., C. 2001. Greenhouse Gas Inventory and Forecast Report.  City of Duluth Facilities Management and The 

International Council for Local Environmental Initiatives. 
October.http://www.ci.duluth.mn.us/city/information/ccp/GHGEmissions.pdf 

155 In an effort to be conservative, the largest per capita number from these four reports was used. 
156 Population estimate detailed in Landmark Village Draft EIR, Section 2: Environmental and Regulatory Setting, 

Page 2.0-19. 
157 Landmark EIR, pg 1.0-38. 
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values for energy use, ENVIRON estimated the electricity and natural gas use of an outdoor 
pool. 

In this section of this report, the units CO2 and CO2e are used interchangeably for pools and 
recreation centers because methane and nitrous oxide are assumed to contribute a negligible 
amount of global warming potential when compared to the carbon dioxide emissions from pools 
and recreation centers.158 

4.14.1 Recreation Center Characterization 
ENVIRON assumed that the proposed pools will be outdoor pools with dimensions 50 meters by 
25 yards (a typical, competition-size pool). ENVIRON based electricity calculations on a pool 
that ran its standard (not high-efficiency) water filter for 24 hours per day, 365 days per year. 
The large pool size and standard operating equipment allow for a conservative (high) energy 
use estimate that would decrease with a smaller pool or more efficient equipment. 

As there is little data publicly available on the energy use of commercial swimming pools, 
ENVIRON extrapolated energy consumption from information obtained from two sources:  1) 
data on electricity and natural gas use for five pools in Oakland, California and 2) data from the 
US Department of Energy. 

4.14.2 Electricity Use of Recreation Centers 
To estimate the baseline electricity usage factors for Landmark Village pools, ENVIRON 
calculated the average annual electricity usage of five Oakland pools and scaled it to reflect the 
larger size of the Landmark Village proposed pools as shown in Tables 4-H-1 and 4-H-2. As the 
electricity use largely reflects pumps used to circulate the pool water, the climatic differences 
between Oakland and Landmark Village are not expected to impact this estimate.  

4.14.3 Natural Gas Use of Recreation Centers 
The public pools in Landmark Village will be heated by solar water heaters.  Solar water heaters 
can provide up to 100% of the heating needs for the pool.159 Tables 4-H-1 through 4-H-3 and 
the description below detail the natural gas calculations. 

ENVIRON calculated the average annual natural gas usage for five pools from the City of 
Oakland Preliminary Facility Reports160  and then scaled this usage to reflect the larger size of 
the Landmark Village proposed pools. ENVIRON also adjusted the natural gas usage to 
account for savings from high-efficiency heaters and for the difference in average ambient 
temperature between Newhall and Oakland.  

                                                 
158 Only CO2 emissions are estimated and are assumed to be equivalent to total GHG emissions since the 

contributions from methane (CH4) and nitrous oxide (N2O) are negligible compared to total GHG for emissions 
associated with electricity generation and natural gas combustion.  The emission factors in the California Climate 
Action Registry General Reporting Protocol show that CH4 and N2O emissions (in CO2e) are less than 1% of CO2 
emissions for these processes.  

159 http://www.rlmartin.com/rspec/factsheets/indoor.htm 
160 Energy Efficient Commercial Pool Program; Preliminary Facility Reports for DeFremery Pool, Fremont Pool, Live 

Oak Pool, Lyons Pool, and Temescal Pool. City of Oakland / Oakland Unified School District. October 2006. 
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4.14.4 Conversion of Electricity and Natural Gas Use to Greenhouse Gas 
Emissions 

Tables 4-H-2 and 4-H-3 show the results of these calculations for electricity and natural gas 
use.  ENVIRON used emission factors from Table 4-2 to calculate the total CO2 emissions for 
each pool. Based upon these assumptions, an outdoor competition-size pool emits 
approximately 632 tonnes of CO2 per year (97 tonnes from electricity used to pump water and 
535 tonnes from natural gas used to heat the pool).  However, each Landmark pool will have 
solar water heating, thereby reducing GHG emissions to only 97 tonnes per year per pool. 

Assuming that there will be four solar heated competition-sized pools in Landmark Village, the 
total yearly CO2 emissions from recreation centers in Landmark Village is 386 tonnes per year.   

4.15 Summary of Emissions from Landmark Village 
Emissions from the various aspects of Landmark Village are presented in Table 4-I-1.  One-time 
vegetation emissions are estimated to be 7,625 tonnes CO2. One-time construction emissions 
are estimated to be 36,309 tonnes CO2e.  Total annual emissions are estimated to be 20,193 
tonnes CO2e. Emissions from residential buildings are estimated to be 3,656 tonnes CO2e per 
year. Emissions from non-residential buildings are estimated to be 7,858 tonnes CO2e per year.  
Emissions from mobile sources are estimated to be 7,074 tonnes CO2e per year.  Emissions 
from municipal sources (water distribution, public lighting, and municipal vehicles) are estimated 
to be 1,040 tonnes CO2e per year.   Emissions from area sources are estimated to be 180 
tonnes CO2e per year.  Emissions from recreational centers are estimated to be 386 tonnes 
CO2e per year.    

Also noted in Table 4-I-1 is whether the emissions are attributable to a one-time action or are 
anticipated to occur on an annual basis, during each year after the full build-out of the 
development.  The only one-time emissions are associated with construction and land use 
change emissions.  There are 43,934 tonnes of CO2e one-time emissions.  The annual 
emissions from the use of the development amount to 20,193 tonnes of CO2e.  If the one-time 
emissions are annualized assuming a 40-year development life (which is likely low) then the 
one-time emissions account for approximately 1,098 tonnes of CO2e.   

As noted in Section 2.3.1 of this report, AB 32 requires that GHG emissions from California be 
reduced to 1990 levels by 2020.  This represents a reduction of approximately 28.5% from 
CARB 2020 NAT.  The goals of AB 32 are likely to be reached by increasing renewable or non-
carbon producing electricity production, and improving the fuel efficiency of vehicles.  As such, 
these measures were accounted for in calculating Landmark’s emissions for comparison to 
CARB 2020 NAT. 

4.16 Life Cycle Emissions of Building Materials 
An estimate of “life-cycle” GHG emissions (i.e., GHG emissions from the processes used to 
manufacture and transport materials used in the buildings and infrastructure) is presented in this 
section and attached as Appendix F. This estimate is to be used for comparison purposes only 
and is not included in the final inventory as these emissions would be attributable to other 
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industry sectors under AB 32.  For instance, the concrete industry is required by law to report 
emissions and undergo certain early action emission reduction measures under AB 32.  
Manufacturing of cement is specifically addressed in CARB’s climate change proposed scoping 
plan.161  Furthermore, for a life-cycle analysis for building materials, somewhat arbitrary 
boundaries must be drawn to define the processes considered in the life-cycle analysis.162 In 
support of this approach, the California Air Pollution Control Officers Association (CAPCOA) 
white paper, discussed earlier, states: “The full life-cycle of GHG emissions from construction 
activities is not accounted for in the modeling tools available, and the information needed to 
characterize GHG emissions from manufacture, transport, and end-of-life of construction 
materials would be speculative at the CEQA analysis level.” 

The calculations and results discussed here and presented more fully in Appendix F are 
estimates and should be used only for a general comparison to the overall GHG emissions 
estimated in the Climate Change Technical Report.  Life Cycle Assessment (LCA) emissions 
vary based on input assumptions and assessment boundaries (e.g., how far back to trace the 
origin of a material).  Assumptions made in this report are generally conservative.  However, 
due to the open-ended nature of LCAs, the analysis is highly uncertain.  

Appendix F is an ENVIRON report that evaluates the life cycle GHG emissions associated with 
the building materials for this project. The life cycle GHG emissions include the embodied 
energy from the materials manufacture and the energy used to transport those materials to the 
site.  The report then compares the life cycle GHG emissions to the overall annual operational 
emissions.  The materials analyzed in the report include materials for 1) residential and non-
residential buildings, 2) site infrastructure, and 3) the water reclamation plant. This report 
calculates the overall life cycle emissions from construction materials to be approximately 1.3-
7.7% of the overall emissions.     

The report estimated the life cycle GHG emissions for buildings by conducting an analysis of 
available literature on LCAs for buildings.  According to these studies, approximately 75 - 97% 
of GHG emissions from buildings are associated with energy usage during the operational 
phase; the other 3 - 25% of the GHG emissions are due to material manufacture and transport.  
Using an approximate163 GHG emissions from the operation of buildings, 3% to 25% of building 
emissions corresponds to approximately 0.9-7.3% of the project emissions.   

The report calculated the life cycle GHG emissions for certain components of infrastructure 
(roads, storm drains, utilities, gas, electricity, and cable).  This analysis considered the 
manufacture and transport of concrete and asphalt only, as ENVIRON assumed that other 
construction materials such as steel would be present in much smaller quantities.  Because the 
                                                 
161 Climate Change Proposed Scoping Plan: a Framework for Change.  October 2008.  ARB.  November. 
162 For instance, in the case of building materials, the boundary could include the energy to make the materials, the 

energy used to make the machine that made the materials, and the energy used to make the machine that made 
the machine that made the materials. 

163 The final value depends upon the emission factors assumed in the Landmark Village study as well as in the LCA 
studies of the cited literature.  Approximate values are presented here that are based upon an emission factor of 
0.666 lb CO2/kWh.  Changes from this value will change the results somewhat, but the general range of the results 
is still applicable. 
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manufacture of concrete has a higher CO2 emission factor and most construction estimates 
higher quantities of concrete than asphalt, the majority of the emissions for infrastructure result 
from the manufacture of concrete.  Because the asphalt and concrete are locally sourced,164 the 
transportation emissions are relatively small. If a 40 year lifespan of the infrastructure is 
assumed, the total annualized emissions from embodied energy in infrastructure materials are 
approximately 0.2% of the project emissions. 

The report calculated the life cycle GHG emissions for the water reclamation plant based upon 
the estimated amount of concrete used to construct the WRP.  Based on this analysis, the 
transport of the concrete for the WRP leads to a negligible amount of the Landmark Village 
project emissions.  Because the concrete is locally sourced, the transportation emissions are 
relatively small. The total annualized emissions from embodied energy in the water reclamation 
plant are approximately 0.2% of the project emissions. 

The overall life cycle emissions, annualized by 40 years, are 1.3 - 7.7% of the annualized GHG 
emissions from the Landmark Village project.  The bulk of these emissions, 0.9 – 7.3%, are from 
general life cycle analysis studies and do not reflect specific information from Landmark Village. 

Again, note that the calculations and results presented in this life cycle report are estimates and 
should be used only for a general comparison to the overall GHG emissions estimated in the 
Climate Change Technical Report.  LCA emissions vary based on input assumptions and 
assessment boundaries (e.g., how far back to trace the origin of a material).  Assumptions made 
in this report are generally conservative.  However, due to the open-ended nature of LCAs, and 
the fact that literature evaluation, not site specific studies were used to analyze the embodied 
energy, the analysis should be considered to yield highly uncertain results.  Additionally, these 
estimates likely double count emissions from other industry sectors. 

                                                 
164 ENVIRON assumed that half of the concrete and asphalt come from the Santa Clarita Valley source and the other 

half come from the San Fernando Valley source. The petroleum used in the asphalt comes from the Port of Los 
Angeles. Asphalt is roughly 92% by weight aggregate, so ENVIRON assumed that the remaining 8% is 
representative of the mass of petroleum transported from the Port of Los Angeles. 
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5 Inventory in Context 
5.1 Overview of GHG Reduction Goals and Development of Significance 

Thresholds 
There are currently no adopted GHG emission thresholds of significance for new residential or 
commercial developments in the SCAQMD or LA County.  The following sections summarize 
possible GHG emission significance thresholds that are being considered, and GHG reduction 
goals that have been set by various regulatory agencies.     

South Coast Air Quality Management District 

The SCAQMD has adopted interim significance thresholds for GHG emissions applicable to 
industrial projects, and is considering a five-tiered decision tree approach for 
residential/commercial projects that includes performance standards and screening thresholds 
or mitigation requirements. 165   Tier 1 would evaluate if a project is subject to exemption status 
under CEQA.  Tier 2 would determine non-significance if a project is subject to a local general 
GHG reduction plan.  Tier 3 would determine non-significance if a project’s emissions fall under 
the applicable screening threshold, and would mandate specific energy and water efficiency 
measures for projects that are below the applicable threshold.  Tier 4 would determine if a 
project is not significant based on three types of compliance options:  demonstration of a some 
as-yet-unspecified reduction over the CARB 2020 NAT scenario (referred to as BAU here by 
SCAQMD), early compliance with AB 32, or demonstration of compliance with sector-based 
performance standards.  At this time these standards and screening thresholds for 
residential/commercial projects are under active consideration.   

California Air Resources Board   

On October 24, 2008, the CARB released a “Preliminary Draft Staff Proposal” for the 
“Recommended Approaches for Setting Interim Significance Thresholds for Greenhouse Gases 
under the California Environmental Quality Act.”  On Monday, October 27, 2008, the CARB 
conducted a public workshop to discuss the Preliminary Draft Staff Proposal.   On December 
9th, 2008, CARB released a presentation that elaborated on the staff proposal.  The CARB 
reportedly received numerous comments on the preliminary draft staff proposal presented in 
December and has yet to respond.  The future of the CARB threshold development process is 
currently unclear.   

There are three main approaches that CARB presented in which a residential project could 
show less than significant impacts: 1) the project is exempt from further analysis under existing 
statutory or categorical exemptions, 2) the project complies with a regional plan for GHG 
reductions, or 3) the project meets yet-to-be-determined performance and threshold criteria.  
Approaches 2 and 3 are described more fully below. 

                                                 
165 Document dated October, 2008.  Significance threshold diagram (Figure 3-1) dated August 27, 2008.  Available 

online at: http://www.aqmd.gov/ceqa/handbook/GHG/oct22mtg/GHGguidance.pdf 
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Approach 2.  A project’s contribution to global climate change would not be significant on a 
cumulative basis if it complies with the requirements of a previously adopted GHG emission 
reduction plan or mitigation program that meets several criteria. Some of these include:  

• Meeting a community level GHG target consistent with the statewide emissions limit (i.e., 
AB 32),  

• Being consistent with a transportation- related GHG reduction target pursuant to SB 375, 

• Including GHG inventory and monitoring and specific, enforceable GHG requirements, 

• Allowing the plan to be revised, and  

• Having a certified final CEQA document. 

 
Approach 3.  Alternatively, a project could comply with performance standards for building 
energy efficiency, transportation, water, waste, and construction and total GHG emissions lower 
than a set threshold.  This threshold has not yet been set, but preliminary draft guidelines 
included performance standards for water, waste, and transportation. 

Assembly Bill 32   

As noted earlier, AB 32 requires that statewide GHG emissions by 2020 be reduced to 1990 
levels (427 million tonnes166).  To understand what percentage reduction in emissions would be 
required to achieve this goal, the CARB estimated the emissions that would be generated in 
2020, assuming forecasted population growth, current trends, and no changes in energy 
efficiency or regulation in GHG emissions beyond that already legislated.167  This forecast is 
termed CARB 2020 NAT.  CARB’s 2020 NAT prediction for 2020 emissions is 596 million 
tonnes.  A decrease from 596 to 427 tonnes is equivalent to a 28.5% emissions reduction.  
Thus, the AB32 goal is a 28.5% reduction in emissions relative to the CARB’s 2020 NAT 
scenario. 

AB 32 will be reducing emissions in a variety of ways, including increasing energy efficiency and 
introducing more renewable energy sources. It is difficult to compare the Project emissions 
intensity to the AB 32 goals as it is not clear how the reductions will be distributed among the 
different sectors, what portion of reductions will be achieved from energy efficiency, and what 
fraction will be achieved by renewable resources.  However, assuming that the emissions 
reductions are distributed evenly among the sectors, a reduction of 28.5% from a CARB 2020 
NAT scenario would satisfy AB 32 goals. 

                                                 
166 http://www.arb.ca.gov/cc/inventory/data/forecast.htm#summary_forescast 
167 “The 2020 business-as-usual forecast does not take any credit for reductions from measures… 
including the Pavley greenhouse gas emissions standards for vehicles, full implementation of the Renewables 

Portfolio Standard beyond current levels of renewable energy, or the solar measures.”  Climate Change Proposed 
Scoping Plan: a framework for change.  California Air Resources Board, October 2008.  Available at:  
http://www.arb.ca.gov/cc/scopingplan/scopingplan.htm 
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5.2 California Air Resources Board Scoping Plan projections for 2020 if no 
actions are taken Scenario   

As discussed in the introduction, because the SCAQMD has not yet established CEQA GHG 
significance thresholds, this section compares Project emissions with the requirements for 
emissions reductions for the State of California described in the CARB Scoping Plan.   

In order to evaluate the emissions reductions that would be required within California to meet the 
goals of AB 32, the CARB prepared a Scoping Plan.  This Scoping Plan contained an estimate of 
the GHG emissions that would result in 2020, considering population growth, if ‘no actions were 
taken’ to reduce GHG emissions (CARB 2020 NAT).168  The Scoping Plan noted that emissions 
must be reduced by 29% from the CARB 2020 NAT if the state were to meet the GHG emissions 
goals of AB 32. 

The CARB 2020 NAT relies on specific assumptions such as electricity generation, vehicle fuel 
efficiency, and building energy efficiency codes.  In particular, the CARB 2020 NAT assumes that 
all new electricity generation will be supplied by natural gas plants, building energy efficiency 
codes are held at 2005 Title 24, and vehicle fuel efficiency is not affected by any regulatory action.  

This section provides an estimate of the emissions from the project if it were consistent with the 
assumptions in the Proposed Project’s CARB 2020 NAT scenario.  

In this section, we compare the Landmark Village emissions to a CARB 2020 NAT scenario that 
is derived from the CARB 2020 NAT scenario used by CARB in the Scoping Plan.  For the 
CARB 2020 NAT scenario, we estimate emissions that would occur from a project similar in size 
and scope as Landmark Village but built under CARB 2020 NAT conditions, and then compare 
Landmark Village’s emissions with these CARB 2020 NAT estimates.   

We estimate the CARB 2020 NAT scenario in a manner similar to that used by CARB in its 
2020 projection provided in the Scoping Plan.169  Accordingly, the  CARB 2020 NAT scenario 
assumes that energy usage rates (on a per person, per household or per square foot basis) 
remain at current levels; no new emission reduction measures are enacted; and no project 
design features or commitments made by Newhall Land and Farming are included, beyond 
those required by regulation considered in constructing the CARB’s 2020 NAT inventory.  As 
described earlier, AB 32 goals can be expressed as a 28.5% reduction relative to the 2020 
CARB 2020 NAT scenario.  Therefore, our comparison can illustrate to what degree the project 
fulfills the AB 32 emissions reduction goal if it were applied on a project basis.   

                                                 
168 The term “CARB 2020 NAT” is used only in this report; the acronym did not exist when the February 2009 

Technical Report was published.  Many other reports refer to CARB 2020 NAT as the “business as usual scenario” 
or “BAU scenario”.  This report uses the new terminology to avoid confusion with the term BAU as it is used in 
other GHG regulatory context; e.g. the Kyoto Accords.  The CARB 2020 NAT relies on specific CARB assumptions 
for projecting the projects year 2020 emissions. 

169 AB 32 Scoping Plan. http://www.arb.ca.gov/cc/scopingplan/scopingplan.htm 
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All categories of the annual GHG emission inventory--residential and non-residential buildings, 
mobile sources, water sources, municipal vehicles, public lighting, pools, and area sources--are 
considered separately, and then combined for an overall comparison.   

The approach for the CARB 2020 NAT assessment varies from sector to sector and will be 
discussed in each section in turn. 

5.2.1 Residential CARB 2020 NAT Results 
The residential CARB 2020 NAT scenario presented in this report uses the SCE 2004 electricity 
emission factor, assumes no improvement over Title 24, and assumes no solar power 
installations on individual homes.  

Project design features and cleaner electricity required by the RPS reduce residential emissions 
29% below CARB 2020 NAT (Table 4-C-6). 

5.2.2 Non-Residential CARB 2020 NAT Results 
The non-residential CARB 2020 NAT scenario presented in this report uses the SCE 2004 
electricity emission factor, assumes no improvement over Title 24, and assumes no solar power 
installations on buildings.  

Project design features and cleaner electricity required by the RPS reduce non-residential 
emissions 22% below CARB 2020 NAT (Table 4-D-6 and Table 5-D-2). 

5.2.3 Mobile Source CARB 2020 NAT Results 
The CARB 2020 NAT scenario incorporates the assumption that development is at the density 
consistent with future development projected in the Santa Clarita Valley.  Because vehicle trip 
rates are a function of housing density, this results in an approximately 6.6% increase in vehicle 
trips for the CARB 2020 NAT scenario (Table 5-E-1) over the project estimation.   

Landmark’s denser development and the Pavley vehicle efficiency reduce mobile source 
emissions 26% below CARB 2020 NAT (Table 5-E-2).   

5.2.4 Area Source CARB 2020 NAT Results 
The area source CARB 2020 NAT scenario presented in this report is identical to the project 
scenario. 

5.2.5 Municipal CARB 2020 NAT Results  
The municipal CARB 2020 NAT scenario presented in this report uses the SCE 2004 electricity 
emission factor and assumes no recycled water.  Table 5-G-1 present the calculations, 
methodologies, and final results.   

Water recycling, local sourcing of water, and the RPS reduce municipal emissions 42% below 
CARB 2020 NAT (Table 4-G-1 and Table 5-G-1).  
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5.2.6 Recreational (Pools) CARB 2020 NAT Results  
The recreational (pools) CARB 2020 NAT scenario presented in this report uses the SCE 2004 
electricity emission factor and assumes no solar heating.  Cleaner electricity also reduces 
emissions from the CARB 2020 NAT scenario.     

Solar heating and cleaner electricity required by the RPS reduce recreational (pool) emissions 
85% below CARB 2020 NAT (Table 4-H-3 and Table 5-H-2).  

5.3 Summary of CARB 2020 NAT Results 
The sections above discuss the calculations and assumptions made in calculating the CARB 2020 
NAT scenario.  The CARB 2020 NAT analysis only includes annual emissions, and not the one-
time vegetation and construction emissions.  Table 4-I-1 adds the project emissions from all 
sources and compares to the sum of the CARB 2020 NAT emissions from these sources.  Table 
4-I-1 shows that, overall, the project is 31.2% better than the CARB 2020 NAT scenario and 
exceeds AB 32’s 28.5% reduction for all design alternatives. 

Even if the project emissions for vegetation and construction are included170 in the overall project 
CARB 2020 NAT scenario, Landmark is still over 30% better than the CARB 2020 NAT scenario.  

 

                                                 
170 Annualized by 40 years.  Note that this is highly conservative as Newhall is taking measures to reduce emissions 
from these sources.  Also, because vegetation is not included in the ARB scoping plan, vegetation should likely not 
be included here. 
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6 Executive Order S-3-05 (Statewide GHG Targets) 
Executive order S-03-05 mandates that California emit 80% less GHGs in 2050 than it emitted 
in 1990.  As of 2004, California was emitting 12% more GHG emissions than in 1990.  For 
California to emit 80% less than it emitted in 1990, the emissions would be only 18% of the 
2004 emissions.  Accounting for a population growth from 35,840,000 people in 2004 to 
approximately 55,000,000 people in 2050, the emissions per capita would have to be only 12% 
of what they were in 2004.  This means 88% reductions in per capita GHG emissions from 
today’s emissions intensities must be realized in order to achieve California’s 2050 GHG goals.  
Clearly, energy efficiency and reduced vehicle miles traveled will play important roles in 
achieving this aggressive goal, but the decarbonization of fuel will also be necessary.   

The extent to which GHG emissions from traffic at (Landmark Village) will change in the future 
depends on the quantity (e.g. number of vehicles, average daily mileage) and quality (i.e. 
carbon content) of fuel that will be available and required to meet both regulatory standards and 
residents’ needs.  As discussed above, renewable power requirements, the low carbon fuel 
standard, and vehicle emissions standards will all decrease GHG emissions per unit of energy 
delivered or per vehicle mile traveled.  In this section we discuss the impact that future regulated 
fuel decarbonization may have on vehicular emissions at Landmark Village. 

The California Energy Commission (CEC) published "State Alternative Fuels Plan"171 in which it 
noted the existence of “challenging but plausible ways to meet 2050 [transportation] goals.”  The 
main finding from this analysis is that reducing today’s average per capita driving miles by about 
5 percent (or back to 1990 levels), in addition to the decarbonization strategies listed below, 
would achieve S-03-05 goals of 80% below 1990 levels.  The approach described below is 
directly172 from the CEC report. 

An 80 percent reduction in GHG emissions associated with personal transportation can be 
achieved even though population grows to 55 million, an increase of 50 percent.  The following 
set of measures could be combined to produce this result: 

1. Lowering the energy needed for personal transportation by tripling the energy efficiency of 
on-road vehicles in 2050 with: 

a. Conventional gas, diesel, and flexible fuel vehicles (FFVs) averaging more than 40 
miles per gallon (mpg). 

b. Hybrid gas, diesel, and FFVs averaging almost 60 mpg. 

c. All electric and plug-in hybrid electric vehicles (PHEVs) averaging well over 100 mpg 
(on a greenhouse gas equivalents [GGE] basis) on the electricity cycle. 

d. Fuel cell vehicles (FCVs) averaging over 80 mpg (on a GGE basis). 

                                                 
171 State Alternative Fuels Plan.  December 2007  CEC-600-2007-011-CMF.  Available online at: 

http://www.energy.ca.gov/2007publications/CEC-600-2007-011/CEC-600-2007-011-CMF.PDF  
172 Ibid. Page 67 and 68. 
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2. Moderating growth in per capita driving, reducing today’s average per capita driving miles 
by about 5 percent or back to 1990 levels. 

3. Changing the energy sources for transportation fuels from the current 96 percent 
petroleum-based to approximately: 

a. 30 percent from gasoline and diesel from traditional petroleum sources or lower GHG 
emission fossil fuels such as natural gas. 

b. 30 percent from transportation biofuels. 

c. 40 percent from a mix of electricity and hydrogen. 

4. Producing transportation biofuels, electricity, and hydrogen from renewable or very low 
carbon-emitting technologies that result in, on average, at least 80 percent lower life cycle 
GHG emissions than conventional fuels. 

5. Encouraging more efficient land uses and greater use of mass transit, public 
transportation, and other means of moving goods and people. 

The measures described above are the types of measures that will yield required reductions.  
Although these types of measures are expected to occur and are consistent with the Landmark 
development plan, Landmark is not claiming any credit for these measures. 

Executive Order S-01-07173 (January 18, 2007) initiated the Low Carbon Fuel Standard (LCFS) 
as a Discrete Early Action under AB 32, which requires implementation by January 2010. The 
LCFS requires a 10 percent or greater reduction in the average fuel carbon intensity for 
transportation fuels in California regulated by the ARB.174  The LCFS requires a reduction in 
carbon intensity of transportation fuels by at least 10% by 2020.  The LCFS encompasses the 
life cycle emissions for fuels (i.e., “well-to-wheel”).  Thus, not only does it include the vehicle 
tailpipe emissions from the use of the fuel, it also includes all the energy used to produce, 
process, and transport the fuel.  By design, the implementation of the LCFS would decrease the 
overall GHG emissions for California.  However, its impact on vehicle tailpipe emissions is not 
obvious.  As the Landmark GHG inventory only considers the vehicle tailpipe emissions, and not 
the life cycle emissions for transportation, it is difficult to quantitatively assess the impacts of the 
LCFS on the inventory. 

The Scoping Plan States “Reducing our greenhouse gas emissions by 80 percent will require 
California to develop new technologies that dramatically reduce dependence on fossil fuels, and 
shift into a landscape of new ideas, clean energy, and green technology.” 

                                                 
173 The text of Executive Order S-01-07 can be found here: http://www.arb.ca.gov/fuels/lcfs/eos0107.pdf  

174 ARB’s Proposed Concept Outline for the California Low Carbon Fuel Standard Regulation (March 2008) is 
available here: http://www.arb.ca.gov/fuels/lcfs/032008lcfs_reg_outline.pdf 
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7 Conclusions 
ENVIRON prepared an emissions inventory for the Landmark Village development.  This 
emissions inventory was prepared consistent with the methodologies established by the CCAR 
where possible.  The Landmark Village emissions inventory considers eight categories of GHG 
emissions: emissions due to vegetation/land use changes, emissions from construction 
activities, residential emissions, commercial building emissions, mobile source emissions,  
municipal emissions, area source emissions, and recreation center emissions.  The emissions 
from construction and land use change would be one-time emissions events, while the other 
emissions would occur annually, throughout the life of the project.  A quantitative assessment of 
the impact of a few key laws, rules and regulations to reduce GHG intensity in electricity 
production and vehicle use was also included. 

A variety of methods were employed to develop the GHG emissions inventory. In addition to 
well established emission factors for certain activities and emission estimates based on similar 
activities in other representative communities, several different estimation software programs 
were used.  These included EMFAC, OFFROAD, BARBD, and URBEMIS.  For energy use in 
buildings, Micropas energy modeling software was used. 

Emissions from the various aspects of the Landmark Village development are presented in 
Table 4-I-1.  This table highlights the one-time emissions that would be attributable to project 
entitlement, and the annual emissions expected to occur each year after the full build out of the 
development.  There are approximately 43,934 tonnes of CO2e one-time emissions.  The annual 
emissions from the use of the development amount to approximately 20,193 tonnes.  Of this 
amount, 35% result from vehicular emissions associated with residential and commercial 
activities, and 57% result from the energy use associated with residential and non-residential 
buildings.   If the one-time emissions are annualized assuming a 40-year development life 
(which is likely low), then the one-time emissions account for approximately 5% of the overall 
emissions.    

This inventory was prepared assuming that all emissions from Landmark Village are “new,” in 
the sense that, absent the development of Landmark Village, these emissions would not occur.  
It is also important to note that these emissions are estimated assuming that the carbon 
intensity of the electricity supply system and transportation system change in the future due to 
state and federal laws in both areas – specifically the Pavley standards for vehicles and the 
RPS of 20% for electricity.   

Landmark Village residential GHG emissions per dwelling unit are calculated to be 29% lower 
than the emissions from a minimally 2005 Title 24 compliant home of the same size.  Landmark 
Village non-residential GHG emissions per square foot are calculated to be 22% lower than 
emissions from a minimally Title 24 compliant building, assuming the same mix of building uses 
and square footages. 

Landmark Village mobile sources emit 42% less GHG emissions when compared to a  CARB 
2020 NAT scenario where the development followed standard northern LA county development 
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practices (i.e. Palmdale Lancaster) and the GHG emissions from vehicles was as assumed for 
the 2030 scenario in the Scoping Plan.  Counting both the reduced VMT as compared to current 
northern Los Angeles County and the 20% decrease in GHG emissions per VMT of the vehicle 
fleet in 2030 indicate that Landmark Village would be 42% better than CARB 2020 NAT on a 
GHG basis when compared to buildout VMT in Santa Clarita. 

Landmark Village water use may be 51% better in GHG emissions than a comparative CARB 
2020 NAT for a similar Southern California development. The GHG savings are mainly from 
recycling water and obtaining water from local sources.  

Landmark Village pool use will be 85% better in GHG emissions than a comparative CARB 
2020 NAT for a similar Southern California development. The GHG savings are mainly from 
using solar heating.  

It is yet unclear as to how to compare construction and vegetation change emissions to AB 32 
mandated goals.  Overall, the reductions in emissions from the residential, non-residential, 
transportation, municipal, area, and recreational sectors of Landmark Village represent a 31.2% 
decrease from CARB 2020 NAT emissions; thus, Landmark Village exceeds the AB 32 
reduction standards of 28.5%. Even counting vegetation and construction, Landmark Village is 
still 30.1% below the level of CARB 2020 NAT. 

Anticipated state and federal regulatory developments will have various effects on Landmark 
Village’s GHG inventory.  Both the Pavley vehicle emissions standards and the increased CAFE 
standards under the Energy Independence and Security Act of 2007 (EISA) will result in a 
decrease in Landmark Village’s GHG inventory as tailpipe emissions would be lower.  
California’s Renewables Portfolio Standard (RPS) 20% target for 2010 and anticipated 33% 
target for 2020 will also decrease Landmark Village’s GHG inventory from electricity use.  
Reaching the 2010 target will decrease the indirect emissions from electricity use.  The Pavley 
Standards and the RPS 2020 20% target were both were quantitatively accounted for in this 
inventory. 

The Low Carbon Fuel Standard (LCFS) is unlikely to have a large effect on Landmark Village’s 
GHG inventory because the inventory only accounts for tailpipe emissions whereas the LCFS 
addresses the life cycle emissions for each fuel.  Tailpipe emissions would decrease as a result 
of LCFS only if there is a significant shift from gasoline to alternative fuels that have a 
combination of fuel efficiency and carbon content that result in lower CO2 emissions per mile 
driven.  While the LCFS may not lead to a significant change in the vehicle tailpipe emissions, it 
will lead to a decrease in California GHG emissions because it also accounts for emissions from 
production, processing, and the transport of fuels.  The LCFS was not quantitatively accounted 
for in this inventory. 

The CEC published175 a “challenging but plausible ways to meet 2050 [transportation] goals.”  
The main finding from this analysis is that reducing today’s average per capita driving miles by 
                                                 
175 STATE ALTERNATIVE FUELS PLAN.  December 2007  CEC-600-2007-011-CMF.  Available online at: 

http://www.energy.ca.gov/2007publications/CEC-600-2007-011/CEC-600-2007-011-CMF.PDF 
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about 5 percent (or back to 1990 levels), in addition to decarbonization strategies, would 
achieve S-03-05 goals of 80% below 1990 levels.  We would anticipate that similar 
decarbonization of the electricity supply would have a similar impact on the other sources major 
sources of GHGs from the development, such as the residential and commercial GHG 
emissions.   

 



Energy Delivered1
Percentage of Renewable 

Energy Delivered
Renewable Energy Source1 [million kWh] [%]

Wind 2,359 21%
Small hydro 449 4%
Biogas 0 0%
Solar 0 6%
Biomass 786 7%
Geothermal 6,965 62%
Total2 11,234 100%

% of Total Energy From Renewables1 13%
% of Total Energy From Non-Renewables 87%

Total Energy Delivery2 83,958,770 MWh
from renewables 11,234,288 MWh

from non-renewables 72,724,482 MWh

CO2 Emissions per 
Total Energy Delivered 630.89 lbs CO2/MWh delivered
Total CO2 Emissions3 24,026,108 metric tonnes CO2

CO2 Emissions per 
Total Non-Renewable Energy4 728.34 lbs CO2/MWh delivered

Estimated Emission Factors for Total Energy Delivered5

2010 RPS (20%) 582.7 lbs CO2/MWh delivered
2020 RPS (33%) 488.0 lbs CO2/MWh delivered

Notes:

Abbreviations:
CO2 = carbon dioxide
kWh = kilowatt-hour
lbs = pounds
MWh = Megawatt-hour
PUP = Power/Utility Protocol
RPS = Renewables Portfolio Standard
SCE = Southern California Edison

Table 4-1
GHG Emissions from Renewable Power Standards

Landmark Village

5. The emission factors for total energy delivered are estimated by multiplying the percentage of energy
delivered from non-renewable energy by the CO2 emissions per total non-renewable energy metric 
calculated above.  Two emission factors are presented here for the current 20% RPS goal for 2010 and 
the presumed 33% RPS for 2020.  The estimate provided here and the 2006 PUP report issued by 
Southern California Edison assume that renewable energy sources do not result in any CO2 emissions.  
This is not necessarily true for biogas- and biomass-sourced energy but some consider these sources to 
be "carbon neutral."

1. The renewable energy portfolio for Southern California Edison, the power utility that is most likely to 
provide power to the development.  The renewable energy distribution is based on 2007 data available 
from the SCE PUP report.
2. Total energy value reported for 2007 by Southern California Edison in California Climate Action 
Registry PUP report.
3. The amount of CO2 emissions is provided in Southern California Edison's Power/Utility Protocol 
(PUP) Report for 2007.
4. The emissions metric presented here is calculated based on the total CO2 emissions divided by the 
energy delivered from non-renewable sources.

Newhall Ranch, CA
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Energy Source Scenario Unit
Conversion Factor

[lb CO2/Unit]
Conversion Factor
[tonne CO2/Unit]

2004 emission factor1 0.679 3.08E-04
2007 emission factor1 0.631 2.86E-04
2010 RPS (20%)3 0.583 2.64E-04

Natural Gas2 - kBTU 0.117 5.31E-05

Notes:

Abbreviations:

RPS - Renewables Portfolio Standard

Sources:

3. Estimated emission factor for total energy delivered after implementation of the Renewables Portfolio Standard.   Emission 
factor has been adjusted to reflect 20% of power provided by renewables by multiplying the SCE 2007 emission factor by (1-
RPS renewable %) / (1-SCE 2007 renewable %).  RPS renewable % is 20% and the SCE 2007 renewable % is 13%.

California Climate Action Registry General Reporting Protocol, Version 3.1 (January 2009).  Available at: 
http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf

kBTU - 1000 British thermal units

Electricity kWh

California Climate Action Registry Database: Southern California Edison Company 2007 PUP Report. 2008.  Available at: 
https://www.climateregistry.org/CARROT/public/Reports.aspx

kWh - kilowatt-hour
lb - pound

Table 4-2
Emission Factors by Energy Source

Landmark Village
Newhall Ranch, CA

1. Emission factor for electricity provided by Southern California Edison for the year 2004 and 2007, obtained from the 
California Climate Action Registry Database.
2. Emission factor for natural gas obtained from California Climate Action Registry Reporting Protocol, Table C7.

CO2e - carbon dioxide equivalent

ENVIRON



Above Ground 
BiomassD Total BiomassE Notes

Tonnes Dry Matter 
Carbon/AcreF

Sequestered CO2 / 
AcreG

Total Developed 
Area

Change in CO2 

Sequestered

[tonne d.m./acre] [tonne d.m./acre] [tonne/acre] [tonne/acre] [acres] [tonne]

Agricultural Cropland -- -- 4.0 L 1.9 7 341 2,378
Non-native grassland Grassland -- -- 2.5 M 1.2 4 116 493
Cottonwood willow riparian forest Forest land 4.35 H 53 J 65 30 112 8.8 979
Live oak woodland Forest land 4.35 H 53 J 65 30 112 4.3 480
Coastal sage scrub Forest land 2.17 I 5.7 K 8 4 14 267.3 3,856
Coastal sage Chaparral scrub Forest land 2.17 I 5.7 K 8 4 14 11.9 172
Elderberry scrub Forest land 2.17 I 5.7 K 8 4 14 7.7 112
Arrow weed scrub Forest land 2.17 I 5.7 K 8 4 14 5.7 83
Mulefat scrub Forest land 2.17 I 5.7 K 8 4 14 10.9 157
Southern willow scrub Forest land 2.17 I 5.7 K 8 4 14 0.6 8
River wash -- -- -- 0 N 0 0 1.7 0
Freshwater marsh -- -- -- 0 N 0 0 0.1 0
Alluvial scrub Forest land 2.17 I 5.7 K 8 4 14 0.1 1
Great basin scrub Forest land 2.17 I 5.7 K 8 4 14 2.5 36
Scalebroom scrub Forest land 2.17 I 5.7 K 8 4 14 4.3 62
Other land -- -- -- 0 0 0 20.7 0
Ruderal vegetation Grassland -- -- 2.5 O 1.2 4.3 136.0 579
Total 940 9,396

Notes:

Abbreviations:
CO2 - carbon dioxide
d.m. - dry matter
DEIR - Draft Environmental Impact Report
IPCC - Intergovernmental Panel on Climate Change

Sources:
2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4 Agriculture, Forestry and Other Land Use.  Available online at http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.htm
Draft Environmental Impact Report of Landmark Village, Los Angeles County Department of Regional Planning.  Available online at http://planning.lacounty.gov/spLandmark.htm
Gray, J.T and  W.H. Schlesinger. 1981. Biomass, Production, and Litterfall in the Coastal Sage Scrub of Southern California. Amer. J. Bot.  68(1):24-33.

O. Ruderal vegetation is generally the first type to occupy disturbed land.  It is assumed here that ruderal vegetation will generally be different types of grass.

A. Land types shown here represent vegetation that will be potentially removed upon development.  Land designations from the Landmark Village Excecutive Summary of DEIR, page ES-43.

C. This value is used to calculate total biomass when data is only available for the above-ground biomass for a particular land type.
D. Numbers listed are used in conjunction with above ground/below ground ratios to calculate total biomass per acre.  Values from source converted to tonne/acre.

J. The value for above ground biomass for forest land corresponds to the IPCC value for temperate mountain/continental systems (North and South America > 20 years)(Table 4.7 of IPCC). 

E. Total biomass is either 1.) Listed directly in the IPCC protocol, or 2.) Calculated from above ground biomass and the Above Ground / Below Ground biomass ratios as follows: Total = Above + (Above / Ratio).  Values from source converted to tonne/acre as necessary.

N. There is limited data on biomass content of river wash and freshwater marsh.  For the purposes of this inventory, it will be assumed that these land types have negligible biomass associated with them.  Any changes in GHG emissions are expected to be de minimis because the 
amount of these land types is very low.

M. Total biomass for non-native grassland corrsponds to IPCC value for grassland in warm temperate-dry climates (Table 6.4 of IPCC).
L. Total biomass for agricultural land corresponds to IPCC value for cropland (Table 8.4 of IPCC).
K. The value for above ground biomass applied to various scrub types is based on a value of 1,417 g biomass/m  2 (or 5.7 tonne biomass/acre) for coastal sage scrub (Gray and Schlesinger).  It is assumed that all scrub types will have similar values.

I. The value for the ratio of above ground/below ground biomass for various scrub types corresponds to the IPCC value for temperate mountain/continental systems (other broadleaf above-ground biomass <75 tonnes/hectare)(Table 4.4 of IPCC).  This value is likely to be 
conservative since scrub is a type of shrub which is likely to have a smaller ratio than for trees.  

B. Landmark Village land types are mapped to generalized IPCC Land Designations (IPCC 2006).

F. Total biomass multiplied by carbon fraction in plant material (0.47) to calculate carbon content.  From IPCC (2006), default value for Forest Land (Table 4.3 of IPCC).  Here, it is assumed that agricultural vegetation has the same carbon fraction as other vegetation types.
G. It is conservatively assumed that all carbon is eventually converted into CO2. Multiply the mass of carbon by 3.67 to calculate the final mass of CO2 (the molecular mass of CO2 / the molecular mass of carbon is 44/12 or 3.67).
H. The value for the ratio of above ground/below ground biomass for forest land corresponds to the IPCC value for temperate mountain/continental systems (other broadleaf above-ground biomass 75-150 tonnes/hectare)(Table 4.4 of IPCC).  

Landmark Village
Change in CO2 Sequestration Due to Change in Land Use Type

Table 4-A-1

Mapped IPCC Land 
DesignationB

Landmark Village Land 
DesignationA

Ratio of Above 
Ground / Below 

Ground BiomassC
Notes Notes

Newhall Ranch, California
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Species Class
Annual CO2 Sequestered

Per Tree1

[tonne CO2/year]
Aspen 0.035
Soft Maple 0.043
Mixed Hardwood 0.037
Hardwood Maple 0.052
Juniper 0.012
Cedar/Larch 0.026
Douglas Fir 0.045
True Fir/Hemlock 0.038
Pine 0.032
Spruce 0.034
Average Default 0.035

Total CO2 Sequestered by All Trees Planted at 
Landmark Village2

[tonne CO2]
Average Default (2,500 trees) 1,771

Notes:

Abbreviations:
CO2 - carbon dioxide

Source:
2006 Intergovernmental Panel on Climate Change (IPCC) Guidelines for National Greenhouse Gas Inventories, Volume 4 
Agriculture, Forestry and Other Land Use. Available online at http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.htm

1. Annual mass of carbon accumulated is converted into mass of CO2 sequestered based on the assumption that all carbon 
accumulated in the tree represents an equivalent amount of CO2. Annual carbon accumulation rates provided in IPCC 
(2006) in Table 8.2 of the settlements section. When the Species Class is not provided, an Average Default value of 0.035 
for annual CO2 sequestered per tree is used.

Table 4-A-2
Average Annual CO2 Sequestration Per Tree

Landmark Village
Newhall Ranch, California

2. Total mass of CO2 sequestered = average default value of annual CO2 sequestered per tree (0.035 tonne CO2/year) x 
number of trees planted at Landmark Village (2,500 trees) x total CO2 sequestration time (20 years - age at which tree 
matures and CO2 sequestration reaches a saturation point).

Species Class
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Emission Factor1 CO2e Emission2,3

(g/bhp-hr)

Scrapers 56,517 313 0.72 568.3 7,238
Crawler Tractors (Dozers) 18,500 147 0.64 568.3 989
Rubber Tired Dozer 11,500 357 0.59 568.3 1,377
Off-Highway Water Trucks 24,500 189 0.5 568.3 1,316
Grader 8,674 174 0.61 568.3 523
Loader/Backhoe 3,736 108 0.55 568.3 126
Excavator 3,278 168 0.57 568.3 178
Off-Highway Trucks4 4,300 479 0.57 568.3 667
On-Highway Trucks5 10,500 N/A N/A N/A 1,793
Crushing/Processing Equipment 1,000 142 0.78 568.3 63
Rollers 2,347 95 0.56 568.3 71
Cranes 203 399 0.43 568.3 20
Drill/Bore Rigs 96 291 0.75 568.3 12
Pavers 26 100 0.62 568.3 1
On-Highway Water Trucks4 1,399 189 0.5 568.3 75
Total 146,576 14,449

Notes:

Abbreviations:
bhp - break horsepower
CH4 - methane
CO2 - carbon dioxide
CO2e - carbon dioxide equivalent  
GHG - greenhouse gas
hr - hour
N/A - see footnote 5
N2O -  nitrous oxide

Horsepower1 Load Factor1Equipment-Hours

5. The CO2 emission calculation of on-highway trucks is different from other offroad equipment.  See next table for detailed calculation methodology.  

(tonne)

4.  The horsepower, load factor, and emission factor of off-highway water trucks (from OFFROAD2007) are assumed to be the same as water trucks running under different road 
conditions. 

      CO2 Emission = Total Hours of Operation x HP x Load Factor x Emission Factor x Unit Conversion Factor
2.  The CO2 Emission calculation formula for each piece of equipment is: 
1.  The values of Horsepower, Load Factor, and Emission Factor of each type of equipment are from OFFROAD2007 defaults.  

3. Assume CO2 = CO2e because the contribution of CH4 and N2O to overall GHG emissions is likely small (< 1% of total CO2e) from diesel construction equipment. 

Table 4-B-1
Landmark Village Grading Equipment GHG Emissions

Landmark Village
Newhall Ranch, California
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Imported Earth1 VMTtotal
2 CO2e Emission3

(cubic yard) (tonne)

10,500 4,800,000 960,000 1,793

Notes:

3. GHG emissions are calculated as follows

Abbreviations:
CO2 - carbon dioxide
CO2e - carbon dioxide equivalent  
EF - Emission Factor
EMFAC - vehicle emission factor model
F - Fahrenheit
g - gram
GHG - Greenhouse Gas
HHD - Heavy-Heavy Duty Truck
mph - miles per hour
URBEMIS - Urban Emissions Model
VMT - Vehicle Miles Traveled

iii.  Relative Humidity:  56% - the mean annual relative humidity of Los Angeles City was used.  

ii.  Ambient Temperature: 75 F, estimated based on the available historical average maximum temperature (77.1F) of Newhall, CA (1989- 97)  
Http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca6165

                   Http://www.wrcc.dri.edu/htmlfiles/westcomp.rhaft.html

Table 4-B-2

Newhall Ranch, California

Landmark Village On-Highway Trucks GHG Emissions Calculation During Grading
Landmark Village

Equipment-Hours

1.  The quantity of imported earth for the project was provided by Impact Sciences.

(mile)

2.  The VMT associated with the project is calculated by assuming 20 cubic yards of imported earth per truck and that each truck has a roundtrip 
travel distance of 4 miles.  VMT includes vendor trips associated with infrastructure-related activities (e.g., bank stabilization) and activities directly 
associated with the project.

i.  Vehicle Speed: 30 mph - following the default speed of URBEMIS 9.2.4 in the worker commute section.   

        GHG Emissions (CO2) = VMT * EFHHD

The emission factor for on-highway trucks ( EFHHD  = 1867.8 g/mile) was given by EMFAC2007 under the following conditions:
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Running Startup Running Startup Running Startup Running Startup

(miles) (g/mile) (g/trip) (g/mile) (g/trip) (g/mile) (g/trip)
22,902 581,723 366 209 452 254 454 260 238 11 249 262

Notes:
1.  Worker trips were calculated as follows:
     a. Operation hours for each piece of machine = 8 hr per day
     b. Number of working days for each type of equipment = total hours of operation / 8hr per day
     c. Trips per working day = 1.25
     d. Worker Round Trips = Number of working days x 1.25
2. Vehicle Miles Traveled = Worker Round Trips x 12.7 miles per one-way trip x 2. 12.7 miles per one way trip is the default value from URBEMIS 9.2.4

4.  LDT1: up to 6000 GVW; LDT2: up to 8500 GVW
5.  GHG Running Emission calculation formula:  GHG Emission =  VMT x ( 0.5 x EFLDA + 0.25 x EFLDT1 + 0.25 x EFLDT2)Running

     GHG Startup Emission calculation formula:  GHG Emission = Worker Trips x ( 0.5 x EFLDA + 0.25 x EFLDT1 + 0.25 x EFLDT2)Startup

     URBEMIS 9.2.4 assumes that LDA and LDT have a 50:50 mixing ratio.  

7.  The emission factor values of 2010 were used for all calculations.

Abbreviations:
CH4 - methane
CO2 - carbon dioxide
CO2e - carbon dioxide equivalent
g - gram
GHG - Greenhouse Gas
EF - Emission Factor
GVW - Gross Vehicle Weight
HFC - hydrofluorocarbons
hr - hour
LDA - Light Duty Auto
LDT - Light Duty Truck 
URBEMIS - Urban Emissions Model
VMT - Vehicle Miles Traveled

6.  CO2e = CO2 / 0.95: The United States Environmental Protection Agency (USEPA) recommends assuming that CH4, N2O, and HFCs account for 5% of GHG emissions from on-road vehicles, 
taking into account their global warming potentials.  

VMT2            
EFLDT2

4                     GHG Emissions5              
Total CO2 

Emissions 
Total CO2e 
Emissions6,7 

3.  The running emission factor depends on the speed of the vehicle.  The emission factor used in this calculation refers to the URBEMIS 9.2.4 default vehicle speed: 30 MPH.
     The startup emission factor depends on the settling period before driving.  The startup emissions were conservatively calculated based on a 12 hour wait before each engine startup.

EFLDT1
4                     

(tonne)

Worker Trips1

EF3
LDA                          

Table 4-B-3
Landmark Village GHG Emissions from Worker Commutes During Grading

Landmark Village
Newhall Ranch, California
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Grading1 Building2 Total GHG Emissions

Landmark Village 14,711 21,598 36,309

Notes:
1.  See previous tables for detailed calculations.

Abbreviations:
CO2e - carbon dioxide equivalent  
GHG - Greenhouse Gas

2.  Impact Sciences provided ENVIRON with URBEMIS 9.2.2 runs for Landmark Village construction 
from 2008 - 2012.  URBEMIS calculates CO2 emissions from off-road construction equipment, worker 
commuting, and vendor trips based on the size and type of buildings specified by the user and 
URBEMIS defaults.

Table 4-B-4
Landmark Village Overall Construction GHG Emissions

Landmark Village

(tonnes CO2e)
Location

Newhall Ranch, California
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Apartment Attached Single Family

Climate Zone

Number of Dwelling Units per Building DU 16 8 1

Dwelling Unit Size2 SF 1,260 1,764 3,322

Notes:

Abbreviations:
DU - Dwelling Unit
SF - Square Feet

1.  Micropas 7.3  is a building energy efficiency modeling package approved by the California Energy Commission as a 
2005 Title 24 residential Alternative Compliance Method (ACM). The Micropas software calculates the site energy use per 
square foot per year and the Time Dependent Valuation (TDV) of the energy use per square foot per year to determine Title 
24 compliance. Micropas version 7.3 is available for purchase at http://www.micropas.com/

Table 4-C-1

UnitsSpecification
Micropas1

Landmark Village
Specifications for Homes Modeled using Micropas

Newhall Ranch, CA

California Climate Zone 9

c. The large-end single family home will be 3,300 square feet.
b. The large-end attached homes will be 1,750 feet.
a. The large-end apartments will be 1,250 square feet.

2.  The Micropas specifications are for the actual home modeled in Micropas whose square footage is closest to the average 
square footage per dwelling unit as specified by Newhall.  The following dwelling unit sizes are those specified by 
Newhall:
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Type Type
Square Footage / 

DU1 Bedrooms / DU2 Refrigerator Clothes 
Washer

Clothes Dryer 
(Electric)4 Dishwasher

Cooking Range 
(Electric)5

Total Major 
Appliances

Plug-in 
Lighting MELs Total

Cooking 
Range (Gas)6

Clothes 
Dryer (Gas)7 Total

Apartment 1,250 2.0 669 88 380 172 252 1,560 291 446 2,296 1.9 2.2 4.1

Attached 1,750 3.0 669 105 456 206 303 1,738 371 525 2,634 2.3 2.6 4.9

Single Family 3,300 4.0 669 123 531 240 353 1,916 619 679 3,214 2.6 3.1 5.7

Notes:

5.  Cooking ranges may be either electric or natural-gas fueled.  This value represents 1/2 the electricity required for electric stoves.
6.  This value represents 1/2 the natural gas required for natural gas stoves.
7.  This value represents 1/2 the natural gas required for natural gas dryers.

Abbreviations:
BARBD - Building America Research Benchmark Definition

kWh - kilowatt-hour
MMBTU - million british thermal units
MEL - Miscellaneous electric load

Source:

Table 4-C-2
Energy Use per Residential Dwelling Unit: Appliances and Plug-ins

Landmark Village
Newhall Ranch, CA

2. ENVIRON conservatively assumed a high number of bedrooms per dwelling unit, as a higher number of bedrooms results in higher energy usage.
3. Energy use per residential dwelling unit is based on information in BARBD Table 12.

Electricity Delivered (kWh/DU/year)3Dwelling Size

Standard 
Appliances

1. Square footage per dwelling unit as specified by Newhall.

Natural Gas Delivered (MMBTU/DU/yr)3

R.  Hendron.  Building America Research Benchmark Definition.  Technical Report NREL/TP-550-42662.  January 2008.

4. Dryers may be either electric or natural-gas fueled.  This value represents 1/2 the electricity required for electric dryers.

DU - Dwelling Unit
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Micropas2 Micropas2 BARBD3 BARBD3 BARBD3 Micropas2 Micropas2 BARBD3

Heating Cooling Hard Wired 
Lighting

Major 
Appliances4,5

Lighting and 
Plug-ins6 Total Heating Domestic Hot 

Water
Gas Dryers and 
Oven Ranges4,5 Total

Apartment 1,250 0 671 1,514 1,560 737 4,481 4 20 4 28

Attached 1,750 0 656 1,834 1,738 896 5,124 5 23 5 32

Single Family 3,300 0 1,867 2,826 1,916 1,298 7,907 21 25 6 52

Apartment 1,250 0 539 1,216 1,560 737 4,051 4 18 4 26

Attached 1,750 0 527 1,473 1,738 896 4,634 4 21 5 30

Single Family 3,300 0 1,443 2,184 1,916 1,298 6,841 19 23 6 47

Apartment 1,250 0 458 1,033 1,560 737 3,788 3 16 4 23

Attached 1,750 0 448 1,252 1,738 896 4,334 4 18 5 26

Single Family 3,300 0 1,227 1,857 1,916 1,298 6,297 16 19 6 41

Notes:

4.  Cooking may be performed on an electric range or a natural gas stove.  The values shown in these columns are 50% of the energy/heat used for each stove type.

8. Newhall has committed to a 15% improvement in energy use in the building envelope over 2008 Title 24 standards.

Abbreviations:
BARBD - Building America Research Benchmark Definition
DU - Dwelling Unit
kWh - kilowatt-hour
MMBTU - million British thermal units

Source:

15% better than 2008 Title 
248

Minimally 2008 Title 24 
Compliant7

6. "Lighting and Plug-ins" refers to electricity use associated with plug-in lighting, plug-in appliances, and miscellaneous electric loads. This energy use is calculated using guidance from BARBD.  Energy use for each dwelling type is based on the number of bedrooms, total 
finished floor area, and a California-specific plug load multiplier. Refer to the previous table for load-specific energy estimates.

R.  Hendron.  Building America Research Benchmark Definition.  Technical Report NREL/TP-550-42662.  January 2008.

7. Based on California Energy Commission report on estimated first-year electricity and gas savings due to 2008 standards for single-family and multi-family homes, relative to 2005 standards.  Reductions are taken with the assumption that the Micropas estimate reflects 
heating/cooling/hot water electricity use for homes that are minimally compliant with 2005 Title 24 standards.

California Energy Commission.  2007.  Impact Analysis:  2008 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-
07_IMPACT_ANALYSIS.PDF

2. The Minimally 2005 Title 24 Compliant scenario shows energy use from a 2005 Title 24 compliant house. Data obtained from Micropas 7.3 software.

Title 24 Compliance Type

3. Estimated using guidance provided by the US Department of Energy (Table 12 of "Building America Research Benchmark Definition, Updated December 20, 2007").

5.  Dryers and ovens may be electric or gas.  The values presented in this table represent 50% of the electricity and/or natural gas use for each equipment type.

1. Square footage per dwelling unit as specified by Newhall.

Minimally 2005 Title 24 
Compliant 

Table 4-C-3
Energy Use per Residential Dwelling Unit

Landmark Village

[kWh / DU / year]

Square Footage / DU1

(MMBTU natural gas / DU / year)

Natural Gas Delivered

Newhall Ranch, CA

Electricity DeliveredDwelling Sizes
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Title-24 Systems Title-24 Systems and 
Major Appliances

Title-24 Systems and 
All MELs

CO2 Electricity3 CO2 Natural Gas4 CO2 

Electricity3
CO2 Natural 

Gas4 CO2 Electricity3 CO2 Natural Gas4 CO2 Total CO2 Total CO2 Total

Apartment 1,250 1,483 2,786 2,542 3,263 3,042 3,263 1.9 2.6 2.9

Attached 1,750 1,690 3,184 2,870 3,757 3,479 3,757 2.2 3.0 3.3

Single Family 3,300 3,186 5,415 4,487 6,083 5,368 6,083 3.9 4.8 5.2

Apartment 1,250 1,022 2,591 1,931 3,068 2,360 3,068 1.6 2.3 2.5

Attached 1,750 1,165 2,961 2,178 3,534 2,700 3,534 1.9 2.6 2.8

Single Family 3,300 2,114 4,874 3,230 5,542 3,986 5,542 3.2 4.0 4.3

Apartment 1,250 869 2,202 1,778 2,680 2,207 2,680 1.4 2.0 2.2

Attached 1,750 990 2,517 2,003 3,090 2,525 3,090 1.6 2.3 2.5

Single Family 3,300 1,797 4,143 2,913 4,810 3,669 4,810 2.7 3.5 3.8

Notes:
1.  Title 24 - California Code of Regulations (CCR), Title 24, also known as the California Building Standards Code.

Abbreviations:
CO2 - carbon dioxide

kWh - kilowatt-hour
lb - pound
SF - Square Feet

Sources:

Minimally 2008 Title 
24 Compliant6

Minimally 2005 Title 
24 Compliant5

Newhall Ranch, CA

(tonnes / DU / year)

Square Footage 
/ DU2

(lbs / DU / year)

Title-24 Systems1 Title-24 Systems and Major 
Appliances Title-24 Systems and All MELs

Title 241 Compliance Type

Table 4-C-4
CO2 Emissions per Dwelling Unit

Landmark Village

15% better than 2008 
Title 246,7

California Climate Action Registry Database: Southern California Edison Company 2007 PUP Report. 2008.  Available at: Available at: https://www.climateregistry.org/CARROT/public/Reports.aspx

DU - Dwelling Unit

2. Square footage per dwelling unit as specified by Newhall.

California Climate Action Registry General Reporting Protocol, Version 3.1 (January 2009).  Available at: http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf

6. Emission factor for electricity provided by Southern California Edison, obtained from the California Climate Action Registry Database. This has been adjusted to account for the 20% Renewable Portfolio Standard required for utilities to meet by 2010. 
Emission factor for natural gas obtained from California Climate Action Registry Reporting Protocol, Table C7.
7. Newhall has committed to a 15% improvement in energy use in the building envelope over 2008 Title 24 standards.

3. Converted from kWh to lb CO2 using emission factor from the California Climate Action Registry Database: Southern California Edison Company PUP Report. 
4. Converted from MMBTU to lb CO2 using emission factor from California Climate Action Registry General Reporting Protocol (CCAR GRP). 
5. Emission factor for electricity provided by Southern California Edison for year 2004, obtained from the California Climate Action Registry Database. Emission factor for natural gas obtained from California Climate Action Registry Reporting Protocol, Table 
C7.
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CO2 Emission Factor CO2 Emission Factor CO2 Emission Factor CO2 Emission Factor

(tonne CO2 / DU / year) (tonne CO2 / DU / year) (tonne CO2 / DU / year) (tonne CO2 / DU / year)

Apartment 451 1.9 873 2.6 1,188 2.9 1,290 2.9 1,290

Attached 685 2.2 1,515 3.0 2,059 3.3 2,248 3.3 2,248

Single Family 308 3.9 1,202 4.8 1,477 5.2 1,600 4.2 1,281

Apartment 451 1.6 739 2.3 1,023 2.5 1,111 2.5 1,111

Attached 685 1.9 1,282 2.6 1,775 2.8 1,937 2.8 1,937

Single Family 308 3.2 976 4.0 1,225 4.3 1,331 3.4 1,058

Apartment 451 1.4 628 2.0 912 2.2 1,000 2.2 1,000

Attached 685 1.6 1,090 2.3 1,582 2.5 1,745 2.5 1,745

Single Family 308 2.7 830 3.5 1,079 3.8 1,185 3.0 912

Notes:
1.  Title 24 - California Code of Regulations (CCR), Title 24, also known as the California Building Standards Code.

Abbreviations:
CO2 - carbon dioxide

MEL - Miscellaneous electric loads

Source:

4,105Minimally 2008 
Title 24 Compliant 2,997 4,023

California Climate Action Registry Database: Southern California Edison Company 2007 PUP Report. 2008.  Available at: Available at: https://www.climateregistry.org/CARROT/public/Reports.aspx

DU - Dwelling Units

Title-24 Systems and All MELs
(Total Emissions)

15% better than 
2008 Title 24

Total CO2 Emissions

(tonne CO2 / year)

5,138

4,379

Title-24 Systems and Major Appliances

3,590

3,929

Total CO2 Emissions

(tonne CO2 / year) (tonne CO2 / year)

4,723

California Climate Action Registry General Reporting Protocol, Version 3.1 (January 2009).  Available at: http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf

3. Newhall has committed to using renewable electricity equivalent to putting photovoltaic systems on all Single Family detached residences. For this calculation, Single Family dwelling units are assumed to be provided with a 2.0 kW solar system from Sunpower company. The yearly 
electricity savings are estimated to be 3356 kWh for a 2 kW solar system with a 30 degree roof slope and a south roof direction as provided for the City of Santa Clarita, CA.

2. From Newhall Ranch Specific Plan. 

CO2 Emissions from Electricity and Natural Gas Usage in Residential Dwelling Units

Newhall Ranch, CA
Landmark Village

Total CO2 EmissionsTitle 241 

Compliance
Housing Type

# Dwelling 
Units2

Total Emissions With Renewable Source3

Total CO2 Emissions

Sunpower Solar Calculator, Sunpower Company.  Available at: http://www.sunpowercorp.com/For-Homes/How-To-Buy/Solar-Calculator.aspx

Table 4-C-5

3,656

4,820

(tonne CO2 / year)

2,548

Minimally 2005 
Title 24 Compliant

3,573

Title-24 Systems
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Final CO2

(Tonnes CO2 / year)
Minimally 2005 Title 24 Compliant 5,138
Minimally 2008 Title 24 Compliant 4,379 15%
15% better than Minimally 2008 Title 24 Compliant, no renewables 3,929 24%
15% better than Minimally 2008 Title 24 Compliant, with renewables 3,656 29%

Notes:

Abbreviations:
CO2 - carbon dioxide

Source:

Table 4-C-6
CO2 Emissions from Electricity and Natural Gas Usage in Residential Dwelling Units with Renewable Sources

Landmark Village
Newhall Ranch, CA

Title 24 and Renewable Scenario1,2 Total % Improvement 
over 2005 Title 24

1. Title 24 - California Code of Regulations (CCR), Title 24, also known as the California Building Standards Code.

Sunpower Solar Calculator, Sunpower Company.  Available at: http://www.sunpowercorp.com/For-Homes/How-To-Buy/Solar-
Calculator.aspx

2. Newhall has committed to using renewable electricity equivalent to putting photovoltaic systems on all Single Family detached 
residences. For this calculation, Single Family dwelling units are assumed to be provided with a 2.0 kW solar system from 
Sunpower company. The yearly electricity savings are estimated to be 3356 kWh for a 2 kW solar system with a 30 degree roof 
slope and a south roof direction as provided for the City of Santa Clarita, CA.
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Table 4-D-1
Land Use Categories Present in Landmark Village (Non-Residential)

Landmark Village
Newhall Ranch, California

Building Area 
(Landmark) Building Area

(SF) (SF)
Grocery 41,784 100% - 100% Grocery 41,784

50% Large Office 121,000

50% Small Office 121,000

20% Restaurant 100% Restaurant 193,600

55% Retail 100% Retail 532,401

Hotel 23,213 100% - 100% Lodging 23,213

Public Safety 31,500 100% - 100% Miscellaneous 31,500

Institutional (schools, library, etc.) 25,965 100% - 100% School 25,965

CO2 - carbon dioxide

Sources:
Land use breakdown provided by Newhall, presented as it maps to CEUS building types.

Abbreviations:
CEUS - California Commercial End-Use Survey

SF - Square Feet

3. The subcategories of General Building Type provided by Newhall.
4. The percentage of each Modeled Building Category present in the Refined Building Type.
5. The CEUS building type used in modeling that represents each Refined Building Type.

Notes:
1. Five main building types provided by Newhall.
2. The percentage of each Refined Building Type present in the General Building Type.

Modeled CEUS Building 
Category5

Misc Retail / Commercial / Office 968,002

25% Office

General Building Type1 %2 Refined 
Building Type3 %4
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Table 4-D-2
Non-Residential Electricity End-Use

Landmark Village
Newhall Ranch, California

End Use1 Title 24 System2 Restaurant Retail Small Office Grocery Large Office Lodging Miscellaneous School

Air Compressor No 0% 0% 1% 0% 1% 0% 4% 0%

Cooking No 29% 1% 1% 5% 1% 8% 2% 2%

Cooling Yes 14% 17% 21% 8% 20% 25% 14% 16%

Exterior Lighting No 9% 9% 11% 3% 5% 6% 11% 9%

Heating Yes 0% 0% 0% 0% 2% 6% 1% 2%

Interior Lighting No 12% 39% 25% 19% 23% 24% 21% 36%

Miscellaneous No 3% 6% 8% 2% 2% 7% 12% 4%

Motors No 1% 1% 6% 1% 4% 4% 14% 1%

Office Equipment No 2% 2% 12% 1% 17% 3% 2% 4%

Process No 0% 0% 0% 0% 0% 0% 0% 0%

Refrigeration No 22% 8% 4% 54% 3% 9% 10% 9%

Ventilation Yes 8% 15% 10% 6% 22% 9% 8% 13%

Water Heating Yes 0% 1% 1% 0% 0% 0% 1% 2%

Notes:
1. All end use percentages for each CEUS Building Type are taken directly from CEUS database. 

Abbreviations:
CEUS - California Commerical End-Use Survey

Source:

CEUS Building Type

2. Only end uses regulated by Title 24 are included in the Title 24 building envelope energy budget.  Hard-wired lighting (exterior lighting and some interior lighting) are part of Title 24, but are not considered part of 
the building envelope energy budget.

California Energy Commission. 2006. California Commercial End-Use Survey. Prepared by Itron Inc. Available at: Available at: http://www.energy.ca.gov/ceus/
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Table 4-D-3
Non-Residential Gas End-Use

Landmark Village
Newhall Ranch, California

End Use1 Title 24 System2 Restaurant Retail Small Office Grocery Large Office Lodging Miscellaneous School

Gas Cooking No 80% 18% 5% 52% 2% 14% 4% 8%

Gas Cooling Yes 0% 0% 0% 0% 3% 0% 12% 0%

Gas Heating Yes 4% 43% 62% 20% 87% 21% 25% 49%

Gas Water Heating Yes 16% 31% 33% 28% 8% 64% 41% 42%

Gas Miscellaneous No 0% 4% 0% 0% 0% 2% 2% 1%

Gas Process No 0% 5% 0% 0% 0% 0% 16% 0%

Notes:
1. All end use percentages for each CEUS Building Type are taken directly from CEUS database. 

Abbreviations:

Source:

2. Only end uses regulated by Title 24 are included in the Title 24 building envelope energy budget.

CEUS - California Commerical End-Use Survey

CEUS Building Type

California Energy Commission. 2006. California Commercial End-Use Survey. Prepared by Itron Inc. Available at: Available at: http://www.energy.ca.gov/ceus/
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Table 4-D-4
Title 24 Improvements by End Use

Landmark Village
Newhall Ranch, California

End Use Reduction from 2001 to 20052 Reduction from 2005 to 20082

Air Compressors 0.0% 0.0%
Cooking 0.0% 0.0%
Cooling 6.7% 8.3%

Exterior Lighting1 9.8% 11.7%
Gas Cooking 0.0% 0.0%
Gas Cooling 10.4% 9.3%
Gas Heating 3.1% 15.9%

Gas Hot Water 0.0% 0.0%
Gas Miscellaneous 0.0% 0.0%

Gas Process 0.0% 0.0%
Heating 4.9% 37.2%

Interior Lighting1 4.9% 5.9%
Miscellaneous 0.0% 0.0%

Motors 0.0% 0.0%
Office Equipment 0.0% 0.0%

Process 0.0% 0.0%
Refrigeration 0.0% 0.0%
Ventilation 5.0% 1.5%

Water Heating 0.0% 0.0%

Notes:

Abbreviations:
CEC - California Energy Commission
CEUS - California Commercial End-Use Survey

Sources:

California Energy Commission.  2007.  Impact Analysis:  2008 Update to the California Energy Efficiency Standards for Residential and 
Nonresidential Buildings.  Available at: http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-
07_IMPACT_ANALYSIS.PDF

1. Exterior lighting was assumed to be covered by Title 24 lighting and therefore has the reduction taken.  Interior lighting was assumed to be 
50% Title 24 and 50% non-Title 24 uses.  Therefore only half of the reduction for lighting was applied.
2. The percentage reductions for each end use category are taken directly from the CEC's "Impact Analysis for 2005 Energy Efficiency Standards" 
(2002 to 2005) as well as from the "Impact Analysis 2008 Update to the California Energy Efficiency Standards for Residential and 
Nonresidential Buildings" (2005 to 2008). This represents the percentage to adjust each end use to reflect improvements in Title 24 building 
codes since 2002. ENVIRON used the 2002 CEUS data to represent energy use for buildings that are minimally compliant with the 2001 Title 24 
standards.  CEUS did not collect information on the ages of the buildings surveyed.  Because older buildings tend to be less energy efficient, and 
the majority of the buildings in the survey were likely constructed before 2001, the 2002 CEUS data likely overestimates energy use for a 2001 
Title 24-compliant building.

California Energy Commission. 2006. California Commercial End-Use Survey. Prepared by Itron Inc. Available at: Available at: 
http://www.energy.ca.gov/ceus/
California Energy Commission.  2003.  Impact Analysis:  2005 Update to the California Energy Efficiency Standards for Residential and 
Nonresidential Buildings.  Available at: http://www.energy.ca.gov/title24/2005standards/archive/rulemaking/documents/2003-07-11_400-03-
014.PDF
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Table 4-D-5
Non-Residential Energy Use

Landmark Village
Newhall Ranch, California

T24 Energy Use Base1,2 T24 Energy Use 20082,3 15% Better than 2008 
T24 Energy Use 2,4

Non-Title 24 Energy 
Use1,5 Project Energy Use6

Electricity kWh 15.08 13.29 11.30 25.89 37.19
Gas kBTU 11.22 10.36 8.81 12.24 21.05

Electricity kWh 6.58 5.62 4.78 2.90 7.67
Gas kBTU 21.96 20.96 17.82 4.06 21.88

Electricity kWh 5.84 5.12 4.35 1.60 5.95
Gas kBTU 10.90 9.82 8.34 1.08 9.43

Electricity kWh 12.59 11.12 9.45 4.80 14.25
Gas kBTU 12.17 10.11 8.59 0.19 8.78

Electricity kWh 21.56 18.76 15.95 28.16 44.11
Gas kBTU 46.85 45.24 38.45 187.78 226.24

Electricity kWh 13.52 11.95 10.16 3.23 13.39
Gas kBTU 1.36 1.21 1.03 0.49 1.52

Electricity kWh 9.48 8.26 7.02 4.40 11.42
Gas kBTU 12.68 11.15 9.48 0.67 10.15

Electricity kWh 7.26 6.31 5.37 5.76 11.12
Gas kBTU 15.77 14.37 12.21 4.45 16.67

Notes:

Abbreviations:

kWh - kilowatt hour

T24 - Title 24

Sources:

SCE - Southern California Edison

kBTU - kilo (1000) British thermal units

CEC - California Energy Commission

Large Office

Restaurant

Misc Retail / Commercial / Office Small Office

Misc Retail / Commercial / Office

6. Project Energy Use sums the previous two columns (15% Better than 2008 T24 Energy Use and Non-Title 24 Energy Use). 

California Energy Commission.  2007.  Impact Analysis:  2008 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-07_IMPACT_ANALYSIS.PDF

California Energy Commission. 2006. California Commercial End-Use Survey. Prepared by Itron Inc. Available at: Available at: http://www.energy.ca.gov/ceus/

1. Baseline usage rates were taken from the 2006 California Commercial End-Use Survey (CEUS), performed by Itron under contract to the California Energy Commission (CEC). Energy use rates are based on 2002 
consumption data.  ENVIRON used data for Southern California Edison (SCE), Zone 9, which is the sector in which the Entrada would be located.

3. ENVIRON multiplied the T24 Energy Use Base for each T24 end use category by the reduction factors for 2001 to 2005 and 2005 to 2008 and summed all applicable end use categorie
2. Includes Title 24-regulated building envelope uses of electricity (heating, cooling, ventilation, water heating) and gas (heating, water heating) and all lighting.  

5. Includes all other uses of electricity (cooking, refrigeration office equipment, miscellaneous, process, motors, air compressors) and gas (cooling, cooking, miscellaneous, process) not included in the Title 24-regulated building 
envelope or lighting.

CEUS - California Commerical End-Use Survey

SF - square feet

California Energy Commission.  2003.  Impact Analysis:  2005 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2005standards/archive/rulemaking/documents/2003-07-11_400-03-014.PDF

yr - year

Grocery

Lodging

Grocery

Public Safety Miscellaneous

Misc Retail / Commercial / Office

School

[Unit/SF/yr]

4. Entrada has committed exceed the 2008 Title 24 building code by 15% for all building envelope uses.  This includes heating, cooling, ventilation, and water heating.  It does not include lighting.

UnitsBuilding Type Energy Type

Misc Retail / Commercial / Office Retail

CEUS Building Type

Hotel

Institutional (schools, library, etc.)
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Table 4-D-6
GHG Emissions from Non-Residential Buildings

Landmark Village
Newhall Ranch, California

Size
15% Better than 2008 T24 

Energy Use 1 CO2e Emissions2 Total CO2e 
Emissions3

[SF] [Unit/SF/yr] [tonnes CO2e/SF/yr] [tonnes CO2e/yr]

Electricity kWh 37.19 9.83E-03 411

Gas kBTU 21.05 1.12E-03 47

Electricity kWh 7.67 2.03E-03 47

Gas kBTU 21.88 1.16E-03 27

Electricity kWh 5.95 1.57E-03 41

Gas kBTU 9.43 5.00E-04 13

Electricity kWh 14.25 3.77E-03 456

Gas kBTU 8.78 4.66E-04 56

Electricity kWh 44.11 1.17E-02 2258

Gas kBTU 226.24 1.20E-02 2324

Electricity kWh 13.39 3.54E-03 1885

Gas kBTU 1.52 8.08E-05 43

Electricity kWh 11.42 3.02E-03 365

Gas kBTU 10.15 5.39E-04 65

Electricity kWh 11.12 2.94E-03 93

Gas kBTU 16.67 8.85E-04 28

8,160

302

7,858
Notes:

Abbreviations:

CO2 - carbon dioxide

kWh - kilowatt hour

T24 - Title 24

Sources:

1. Baseline usage rates were taken from the 2006 California Commercial End-Use Survey (CEUS), performed by Itron under contract to the California Energy Commission (CEC). Energy usage rates 
are based on 2002 consumption data.  ENVIRON used data for Southern California Edison (SCE), Zone 9, which is the sector in which the Landmark Village would be located.
ENVIRON used the 2002 CEUS data to represent energy use for buildings that are minimally compliant with the 2001 Title 24 standards. Title 24 usage rates have been adjusted to reflect 
improvements in Title 24 building codes from 2002 to 2005 according to CEC's "Impact Analysis for 2005 Energy Efficiency Standards", as well as from 2005 to 2008 according to the "Impact 
Analysis 2008 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings". 

3. GHG emission factors are calculated by multiplying the corresponding usage rates or usages by the conversion factors.
4. The total GHG emissions are calculated by multiplying the corresponding usage rates or usages by the conversion factors and the total square footage of the buildings.

Landmark Village has committed to exceed the 2008 Title 24 building code by 15% for all building envelope uses.  This includes heating, cooling, ventilation, and water heating and lighting.

California Energy Commission.  2003.  Impact Analysis:  2005 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2005standards/archive/rulemaking/documents/2003
California Energy Commission.  2007.  Impact Analysis:  2008 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-07_I

Building Type Energy TypeCEUS Building Type Unit

Total Savings from Solar Panels4

Final Emissions

Total Emissions

5. For this calculation, it is assumed that a 2.0 Kw photovoltaic unit from Sunpower company will be mounted on every 1,600 square feet of roof space (this would cover approximately 8% of the 
rooftop building space).  Here, we assume that the rooftop space available is approximately half of the total square footage.  The yearly electricity savings are estimated to be 3,356 Kwh for a 2 Kw 
solar system with a 30 degree roof slope and a south roof direction as provided for the City of Santa Clarita, CA in http://sunpower1.cleanpowerestimator.com/default.aspx  Number of systems = 
(commercial square footage) / (1,600 sqft per system) / 2 (sqft roof space per sqft building space).  

California Energy Commission. 2006. California Commercial End-Use Survey. Prepared by Itron Inc. Available at: Available at: http://www.energy.ca.gov/ceus/

CEUS - California Commerical End-Use Survey

SCE - Southern California Edison

CO2e - carbon dioxide equivalent

kBTU - kilo (1000) British thermal units
GHG - greenhouse gas

CEC - California Energy Commission

SF - square feet

yr - year
tonnes - metric tonnes

Misc Retail / Commercial / Office

Grocery

Lodging

School

Large Office

Restaurant

Grocery

Hotel

Institutional (schools, library, etc.)

Misc Retail / Commercial / Office

41784

23213

25965

121000

193600

Public Safety Miscellaneous 31500

Misc Retail / Commercial / Office Retail 532401

Misc Retail / Commercial / Office Small Office 121000
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ADT 
Rate/Unit3

% Home-Based 
Productions4

Effective Resident 
Productions5 Units

Single family housing 591 Dwelling Units 9.90 64% 6.34 trips/dwelling unit 3,745

Apartments low rise 455 Dwelling Units 6.90 71% 4.90 trips/dwelling unit 2,229

Condo/townhouse general 398 Dwelling Units 8.00 71% 5.68 trips/dwelling unit 2,261

Notes:
1. Land use types and amounts described in the Landmark Village DEIR. 

3. Unadjusted daily trips associated with a single dwelling unit of the specified type.

6. Amount of each dwelling unit type multiplied by the effective daily trip rate.

Abbreviations:
ADT - Average Daily Trip
DEIR - Draft Environmental Impact Report
GHG - Greenhouse Gas

Source:
Westside Santa Clarita Valley Roadway Phasing Analysis, November 2006, Austin Foust Associates.
Santa Clarita Valley Consolidated Traffic Model (SCVCTM) 2004 Validation Report, 2004, Austin Foust Associates.
Final Environmental Impact Report. Landmark Village. Prepared by Impact Sciences, Inc. Nov 2007.

Number of Daily 
Trips6

4. Percentage of home-based trips that are attributed to the residents of that particular home.  A trip made by a delivery truck or a friend visiting from out of town is not counted as 
a trip for that home.  Percentages from the Santa Clarita Valley Consolidated Traffic Model (SCVCTM) 2004 Validation Report table 2-3.
5. Number of trips made by residents of the dwelling unit.

Unit Category from DEIR1 Amount1
Daily Productions2

2. Productions for each unit type from the Santa Clarita Valley Consolidated Traffic Model (SCVCTM) 2004 Validation Report table 2-3.  These represent the number of vehicle 
trips associated with each type of land use.

Table 4-E-1
Unit Parameters for Calculating Mobile Source GHG Emissions

Landmark Village
Newhall Ranch, California
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Home-Work Home-Shop Home-Other Total6

Urban Trip Length1 (miles) 10.7 5.2 7 7.7

% Trips Landmark2 29% 24% 47% 100%

Landmark Resident Trips3 2,386 1,975 3,873 8,234

25,534 10,270 27,110 62,914

(VMT/year) 9,320,069 3,748,682 9,894,993 22,963,744

Notes:

Abbreviations:
DEIR - Draft Environmental Impact Report
VMT - Vehicle Miles Traveled

Source:
Westside Santa Clarita Valley Roadway Phasing Analysis, November 2006, Austin Foust Associates.

6. Landmark Village total trips may not sum exactly due to independent rounding.

3. Total Landmark trips calculated from the trip generation rates from each housing type.  For each category, the 
total trips multiplied by the percentage above.
4. Number of trips multiplied by average trip length.
5. Trips with a beginning or end at a home.  Home-other includes home-school.  Only home-based trips are counted 
in an effort to include only trips from Landmark Village residents.

(VMT/day)
VMT Landmark4

1. Urban Trip lengths from the Austin-Foust traffic study (2006).
2. % of trips is the percentage of that type of trip (residential, elementary school, etc.) that are home-work, home-
shop, commute, etc.  Based upon Austin-Foust traffic study (2006).

Units
Home Based5

(trips/day)

Table 4-E-2
Vehicle Miles Traveled for Landmark Village Residents

Landmark Village
Newhall Ranch, California
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Landmark Trips 8,234 22,963,744 353 106 8,108 319 8,427 8,870
Total Annual VMT 22,963,744 8,870

20%
7,074

Notes:

Abbreviations:
ADT - Average Daily Trip
ARB - California Air Resources Board
CH4 - Methane
CO2 - Carbon Dioxide
CO2e - Carbon Dioxide Equivalent
EMFAC - EMission FACtors model
GHG - Greenhouse Gas
HFC - Hydro fluorocarbon
LDA - Light Duty Automobile as defined in EMFAC
LDT1 - Light Duty Trucks Class I as defined in EMFAC
LDT2 - Light Duty Trucks Class II as defined in EMFAC
MDV - Medium Duty Trucks as defined in EMFAC
MCY - Motocycle
N2O - Nitrous oxide
URBEMIS - URBan EMISsions model
VMT - Vehicle Miles Traveled

Source:
Comparison of Greenhouse Gas Reductions for the United States and Canada under U.S. CAFÉ Standards and California Air Resources Board 
Greenhouse Gas Regulations, February 2008. California Air Resources Board.

1. Emission factors for vehicles based on weighted average of EMFAC estimates for all LDA, LT1, LT2, MDV and MCY classes in 2020 for Los 
Angeles County, evaluated at 35 mph.
2. Starting emission factors based on the weighted average distribution of time between trip starts from URBEMIS defaults and EMFAC emission 
estimates for each time period (i.e., 5 min, 10 min, and so on).
3. CO2e = CO2 / 0.95: The United States Environmental Protection Agency (USEPA) recommends assuming that CH4, N2O, and HFCs account for 
5% of GHG emissions from on-road vehicles, taking into account their global warming potentials
4. Estimated 2020 emissions reduction resulting from California fuel efficiency regulation adopted by Air Resources Board in their final form on 
August 4, 2005 pursuant to AB1493 (Pavley) signed into law in 2002. The percentage reduction calculated by dividing  100.5 tons/day of reduction 
by 496.4 tons/day of baseline emissions presented in Table 11 of ARB (2008).

Total CO2e 
Emissions (tonne)3

Subtotal
Pavley standard emissions reduction percentage4

Total Emissions

Emission 
Factor 
Starts 

(g/start)2

CO2 

Emissions 
Running 
(tonne)

CO2 

Emissions 
Starts 
(tonne)

Total CO2 

Emissions 
(tonne)

Trips Daily Trips  Annual VMT

Emission 
Factor 

Running 
(g/mile)1

Table 4-E-3
Mobile Source Greenhouse Gas Emissions

Landmark Village
Newhall Ranch, California
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Annual CO2 Emissions2

(Tonnes CO2/year)

180

Notes:

Abbreviations:
CH4 - methane
CO2 - carbon dioxide
CO2e - carbon dioxide equivalent
GHG - Greenhouse Gas
N2O - nitrous oxide

2. Assume CO2 = CO2e because the contribution of CH4 and N2O to overall GHG 
    emissions is likely small (< 1% of total CO2e) from diesel construction equipment. 

Table 4-F-1
Greenhouse Gas Emissions from Area Sources1 

Landmark Village
Newhall Ranch, California

1. Area Source includes hearth fuel combustion such as fireplaces, and landscape 
    fuel combustion such as mowing a lawn. 
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Total CO2e Emission
[Tonne CO2e per year]

Lighting

Public Lighting2 148.7 kWh/capita/year 0.039 tonne CO2e/capita/year 3680 residents (capita) 145
145

Municipal Vehicles
Municipal Vehicles3 -- -- 0.05 tonne CO2e/capita/year 3680 residents (capita) 184

Municipal Vehicles Total: 184

Water and Wastewater

Groundwater Supply and Conveyance (Potable)4 950 kWh/acre-foot 0.25 tonne CO2e/acre-foot 622 acre-feet/year 156

Average Southern California Supply And Conveyance5 3,170 kWh/acre-foot 0.84 tonne CO2e/acre-foot 0.0 acre-feet/year 0

Water Treatment (Potable)6 36 kWh/acre-foot 0.01 tonne CO2e/acre-foot 622 acre-feet/year 6

Water Distribution (Potable)7 414 kWh/acre-foot 0.11 tonne CO2e/acre-foot 622 acre-feet/year 68

Wastewater Treatment (Indirect Emissions)8 623 kWh/acre-foot 0.16 tonne CO2e/acre-foot 459 acre-feet/year 76

Wastewater Treament Plant (Direct Emissions)9 -- -- 0.084 tonne CO2e/capita/year 3,680 residents (capita) 310

Recycled Water Distribution (Non-Potable)10 978 kWh/acre-foot 0.26 tonne CO2e/acre-foot 367 acre-feet/year 95
711

1,040

Notes:

Abbreviations:
CEC - California Energy Commission
CO2e - carbon dioxide equivalent
GHG - Greenhouse Gas
kW-hr - kilowatt hour
MW-hr - megawatt hour
RPS - Renewables Portfoilo Standard
Tg - teragram
USEPA - United States Environmental Protection Agency

References:

USEPA. 2007. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2005. #430-R-07-002. April. http://epa.gov/climatechange/emissions/downloads06/07Waste.pdf

GHG Emissions for Municipal Sources
Table 4-G-1

10. Emission factor for recycled water distribution is based on an estimate of the energy necessary to redistrubute 1 million gallons of reclaimed water (i.e., treated wastewater) and the Southern-California 
specific electricity generation emission factor from Southern California Edison with adjustment to reflect 20% of power provided by renewables. This factor is applied to non-potable water demand.

9. Emission factor for the wastewater treatment plant accounts for direct methane and nitrous oxide emissions from wastewater.  The value used here is based on the 2005 US inventory of GHG emissions for 
domestic wastewater treatment plants (USEPA) divided by the 2005 US population.  (25 Tg CO 2e/year/296,410,404 people = 0.093 ton CO 2e/capita/year)

8. Emission factor for wastewater treatment is based on a Navigant Consulting refinement of a CEC study on the energy necessary to treat 1 million gallons of wastewater for indoor (i.e., potable or other 
household) use and the Southern California-specific electricity generation emission factor from Southern California Edison with adjustment to reflect 20% of power provided by renewables.

7. Emission factor for water distribution is based on a Navigant Consulting refinement of a CEC study on the energy necessary to distribute 1 million gallons of treated water and the Southern California-specific 
electricity generation emission factor from Southern California Edison with adjustment to reflect 20% of power provided by renewables. This factor is applied to potable water demand.

5. Emission factor accounts for the various ways water is supplied, the energy intensities of those methods and the amount each method is used. The CEC estimates that 50% of Southern California's water is 
supplied by importing water from Northern California and the Colorado River. This factor is provided only for purposes of comparison and was not used in the Landmark Village inventory.

Newhall Ranch, California
Landmark Village

1. Public Lighting includes streetlights, traffic signals, area lighting and lighting municipal buildings.  Emissions from the Water and Wastewater category are primarily due to the energy required for supply, 
treatment and distribution. GHG emissions attributed to electricity use are calculated using the Southern California Edison 2007 carbon-intensity factor with adjustment to reflect 20% of power provided by 
renewables (2010 RPS).

Skoog., C. 2001. Greenhouse Gas Inventory and Forecast Report.  City of Duluth Facilities Management and The International Council for Local Environmental Initiatives. 
October.http://www.ci.duluth.mn.us/city/information/ccp/GHGEmissions.pdf

6. Emission factor for water treatment is based on a Navigant Consulting refinement of a CEC study on the energy necessary to initially treat 1 million gallons of water and the Southern California-specific 
electricity generation emission factor from Southern California Edison with adjustment to reflect 20% of power provided by renewables. This factor is applied to potable water demand.

M/J Industrial Solutions. 2003. Municipal Wastewater Treatment Plant Energy Baseline Study. June. www.cee1.org/ind/mot-sys/ww/pge1.pdf

City of Santa Rosa. Cities for Climate Protection: Santa Rosa. http://ci.santa-rosa.ca.us/City_Hall/City_Manager/CCPFinalReport.pdf

City of Northampton. 2006. Greenhouse Gas Emissions Inventory. Cities for Climate Protection Campaign. June. 
http://www.northamptonma.gov/uploads/listWidget/3208/NorthamptonInventoryClimateProtection.pdf

California Climate Action Registry Database. Southern California Edison PUP. 2007. Available at: http://www.climateregistry.org/CarrotDocs/26/2007/SCEPUP07r3.xls. Accessed on July, 2, 2009.

California Energy Commission.  2005. California's Water-Energy Relationship . Final Staff Report. CEC-700-2005-011-SF.

California Energy Commission.  2006. Refining Estimates of Water-Related Energy Use in California. PIER Final Project Report. Prepared by Navigant Consulting, Inc. CEC-500-2006-118. December.

Units

All Municipal Total:

Source1 Energy Requirements

Water and Wastewater Total:

Emission FactorUnits

City of Medford. 2001. Climate Action Plan.  October. http://www.massclimateaction.org/pdf/MedfordPlan2001.pdf

Units

3. Emission factors for municipal vehicles are based on the most conservative number from studies of GHG emission for four cities of different sizes: Medford, MA; Duluth, MN; Northampton, MA; and Santa 
Rosa, CA.  Population data provided by the US Census (2000).

Source 
Quantity

4. Emission factor for groundwater supply and conveyance is based on the estimated energy necessary to pump and convey 1 million gallons of groundwater in Southern California's Chino Basin and the Southern 
California-specific electricity generation emission factor from Southern California Edison with adjustment to reflect 20% of power provided by renewables. This factor is applied to potable water demand.

2. Emission factor for public lighting is based on a study of energy usage and GHG emissions from Duluth, MN and the Southern California-specific electricity generation emission factor from Southern 
California Edison with adjustment to reflect 20% of power provided by renewables.

Lighting Total:
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Table 4-H-1
Energy Use from Recreation Centers

Landmark Village
Newhall Ranch, California

Facility Name1 Pool Volume1 Number of 
Heaters1

Heater Rating1 Operation Schedule1 Annual Natural Gas Usage2 Average Annual
Natural Gas Usage3 Annual Electricity Usage4 Average Annual

Electricity Usage5

(gal) (BTU/hr) (hrs / day) (days / yr) (MMBTU / yr) (MMBTU / gal / yr) (kWh / yr) (kWh / gal / yr)

Fremont Pool 215,000 4 350,000 12 243 4,088

0.023

106,872

0.496

DeFremery Pool 226,659 1 1,738,800 10 243 4,231 105,120

Live Oak Pool 260,000 4 350,000 12 365 6,132 95,309

Lyons Pool 240,000 4 350,000 12 365 6,132 110,376

Temescal Pool 227,605 4 350,000 12 365 6,132 162,060

Notes:

1. To estimate the baseline electricity and natural gas energy usage factors for Landmark Village pools, ENVIRON calculated the energy consumption of filter pumps and water heaters of 5 pools in Oakland, California and 
scaled them to present energy consumption per year per volume of the pool. Oakland pools data including pool volume, number of heaters, heater rating, operation schedule, and annual electricity usage are provided in the 
City of Oakland Energy Efficient Commercial Pool Program Preliminary Facility Reports.
2. Annual  Natural Gas Usage calculated by multiplying the following factors: (Number of hrs/day) x (Number of days/yr) x (Number of Heaters) x (Heater Rating). Each of these factors were taken from the City of Oakland 
Preliminary Facility Reports for DeFremery Pool, Fremont Pool, Live Oak Pool, Lyons Pool, and Temescal Pool.
3. Average Annual Natural Gas Usage calculated from the Annual Natural Gas Usage of all 5 pools divided by the total Pool Volume of all 5 pools.
4. Annual Electricity Usage for each pool is shown as reported in the City of Oakland Preliminary Facility Reports for DeFremery Pool, Fremont Pool, Live Oak Pool, Lyons Pool, and Temescal Pool.
5. Average Annual Electricity Usage calculated from the Annual Electricity Usage of all 5 pools divided by the total Pool Volume of all 5 pools.

Abbreviations:
kWh - kilowatt-hour
MMBTU - Million British Thermal Units
hr - hour
yr - year

Source:
Energy Efficient Commercial Pool Program; Preliminary Facility Reports for DeFremery Pool, Fremont Pool, Live Oak Pool, Lyons Pool, and Temescal Pool. City of Oakland / Oakland Unified School District. October 
2006.



Pool Volume5 Total Emissions per Pool7

Without Solar Heating
Total Emissions per Pool
Assuming Solar Heating8

(gal) (lb CO2 / source unit) Source Units (tonnes CO2 / yr) (tonnes CO2 / yr)
Electricity 0.496 (kWh / gal / yr) Electricity 0.496 (kWh / gal / yr) 365,049 (kWh / yr) 0.583 (kWh)
Natural Gas 0.023 (MMBTU / gal / yr) Natural Gas 0.014 (MMBTU / gal / yr) 10,090 (MMBTU / yr) 117 (MMBTU)

Notes:

lb - pound

Energy Efficiency Program for Certain Commercial and Industrial Equipment: Efficiency Standards for Commercial Heating, Air-Conditioning, and Water-Heating Equipment. U.S. Department of Energy, 10 CFR Part 431. Available at: 
http://www1.eere.energy.gov/buildings/appliance_standards/commercial/pdfs/ashrae_final_rule_030707.pdf

California Climate Action Registry Database: Southern California Edison Company 2007 PUP Report. 2008.  Available at: https://www.climateregistry.org/CARROT/public/Reports.aspx
California Climate Action Registry General Reporting Protocol, Version 3.1 (January 2009).  Available at: http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf

Energy Efficient Commercial Pool Program; Preliminary Facility Reports for DeFremery Pool, Fremont Pool, Live Oak Pool, Lyons Pool, and Temescal Pool. City of Oakland / Oakland Unified School District. October 2006.
Managing Swimming Pool Water Temperature for Energy Efficiency (September 2009). U.S. Department of Energy. Available at: http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13300

RPS - Renewables Portfolio Standard

4. ENVIRON adjusted the natural gas usage to account for the difference in average ambient temperature in Newhall and Oakland. The natural gas usage was multiplied by the following adjustment factor: (typical pool temperature - Newhall average 
ambient temperature) / (typical pool temperature - San Francisco-Richmond average ambient temperature) = (80 deg F - 63.3 deg F) / (80 deg F - 55.5 deg F). Typical pool temperature based on information from the Department of Energy, available at: 
http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13300. Average ambient temperatures for Newhall and San Francisco-Richmond were obtained from the Western Regional Climate Center: http://www.wrcc.dri.edu/.

Determining Gas Swimming Pool Heater Energy Efficiency (September 2009). U.S. Department of Energy. Available at: http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13170

Sources:

Abbreviations:

yr - year

kWh - kilowatt-hour

CH4 - methane

N2O - nitrous oxide

8. Emissions for a single competition-size pool, assuming solar heating replaces all natural gas heating.  This value now includes electricity from pumping only.

3. ENVIRON adjusted the natural gas usage to account for savings from high-efficiency heaters. ENVIRON conservatively assumed that the Oakland pools used 78% efficient heaters, which is the minimum efficiency legally required (see 10 CFR Part 
431). According to the U.S. Department of Energy, newer pools are likely to use heaters with 89-95% efficiency (see http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13170). ENVIRON conservatively assumed 90% efficiency 
for Landmark Village pool heaters, resulting in a 12% savings over the Oakland pools.

7. Emissions for a single competition-size pool, assuming no solar heating.

5. ENVIRON assumed an outdoor competition-size (50 m x 25 yd x 8 ft) swimming pool.

96

1. ENVIRON assumed an outdoor competition-size swimming pool as the main source of GHGs in an aquatic/recreation center. Only CO 2 emissions are estimated and are assumed to be equivalent to total GHG emissions since the contributions from 
methane (CH4) and nitrous oxide (N 2O) are negligible compared to total GHG for emissions associated with electricity generation and natural gas combustion.  The emission factors in the California Climate Action Registry General Reporting Protocol 
show that CH4 and N2O emissions (in CO2e) are less than 1% of CO2 emissions for these processes. 

736,263

6. Emission factor for electricity is provided by Southern California Edison, obtained from the California Climate Action Registry Database. The electricity generation emission factor was adjusted to reflect 20% of power provided by renewables (2010 
RPS). Emission factor for natural gas is obtained from California Climate Action Registry Reporting Protocol, Table C7.

ft - foot

CO2 - carbon dioxide

MMBTU - Million British Thermal Units

Energy Use Factors
(adjusted for Landmark Village pools)3,4 Annual Energy Use Emission Factors6Energy Use Factors

(Oakland pools)2

632

2. The weighted energy consumption of 5 Oakland pools is used to calculate the baseline energy use of an average sized pool within the project site.

Table 4-H-2
Greenhouse Gas (GHG) Emissions from Recreation Centers1

Newhall Ranch, California
Landmark Village
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Total Emissions 
Without Solar 

Heating2

Total Emissions 
Assuming Solar 

Heating3

(Tonnes CO2 / year) (Tonnes CO2 / year)

Notes:

yr - year

Sources:

California Climate Action Registry General Reporting Protocol, Version 3.1 (January 2009).  Available 
at: http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf

California Climate Action Registry Database: Southern California Edison Company 2007 PUP Report. 
2008.  Available at: https://www.climateregistry.org/CARROT/public/Reports.aspx

yd - yard
m - meter

386

1. ENVIRON assumed an outdoor competition-size (50 m x 25 yd x 8 ft) swimming pool as the main 
source of GHGs in an aquatic/recreation center.
2. Emissions for four recreation centers in Landmark Village, assuming no solar heating.
3. Emissions for four recreation centers in Landmark Village assuming solar heating replaces all natural 
gas heating.  This value now includes electricity from pumping only.

ft - foot
GHG - Greenhouse Gas

Energy Efficient Commercial Pool Program; Preliminary Facility Reports. Available at: 
http://www.oaklandpw.com/Page50.aspx

Table 4-H-3

Greenhouse Gas (GHG) Emissions from Recreation Centers1

Number of Pools

4

Landmark Village
Newhall Ranch, California

2,528

Abbreviations:
CO2 - carbon dioxide

ENVIRON



Improvement over CARB 
2020 NAT

Unit Project CARB 2020 NAT (%)
Vegetation 7,625 7,625 N/A

Construction 36,309 36,309 N/A
Total (one-time emissions) 43,934 43,934 N/A

Residential 3,656 5,138 29%
Non-Residential 7,858 10,130 22%

Mobile 7,074 9,500 26%
Municipal 1,040 1,803 42%

Recreational (Pools) 386 2,592 85%
Area 180 180 0%

Total (annual emissions) 20,193 29,341 31.2%
Annualized Total tonnes CO2e / year 21,291 30,439 N/A

Abbreviations:
CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken

GHG - Greenhouse Gas

Table 4-I-1
Summary of Greenhouse Gas Emissions for Landmark Village

Landmark Village
Newhall, California

CO2e  - carbon dioxide equivalent

GHG EmissionsSource

tonnes CO2e / year

tonnes CO2e / year
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Table 5-D-1
CARB 2020 NAT Non-Residential Energy Use

Landmark Village
Newhall Ranch, California

T24 Energy Use Base1,3 T24 Energy Use 20052,3 Non-Title 24 Energy 
Use1,4

Total CARB 2020 NAT 
Energy Use5

Electricity kWh 15.08 14.22 25.89 40.11
Gas kBTU 11.22 11.08 12.24 23.32

Electricity kWh 6.58 6.19 2.90 9.08
Gas kBTU 21.96 21.79 4.06 25.86

Electricity kWh 5.84 5.50 1.60 7.09
Gas kBTU 10.90 10.72 1.08 11.80

Electricity kWh 12.59 11.87 4.80 16.66
Gas kBTU 12.17 11.80 0.19 11.99

Electricity kWh 21.56 20.17 28.16 48.33
Gas kBTU 46.85 46.58 187.78 234.36

Electricity kWh 13.52 12.74 3.23 15.97
Gas kBTU 1.36 1.33 0.49 1.83

Electricity kWh 9.48 8.89 4.40 13.28
Gas kBTU 12.68 12.42 0.67 13.09

Electricity kWh 7.26 6.81 5.76 12.57
Gas kBTU 15.77 15.36 4.45 19.81

Notes:

5. Total CARB 2020 NAT Energy Use sums the previous two columns (T24 Energy Use 2005 and Non-Title 24 Energy Use). 

Abbreviations:
CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken.

kWh - kilowatt hour

T24 - Title 24

Sources:

Retail

Misc Retail / Commercial / Office Small Office

Large Office

Restaurant

California Energy Commission.  2003.  Impact Analysis:  2005 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2005standards/archive/rulemaking/documents/2003-07-11_400-03-014.PDF

SCE - Southern California Edison

California Energy Commission.  2007.  Impact Analysis:  2008 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-07_IMPACT_ANALYSIS.PDF

California Energy Commission. 2006. California Commercial End-Use Survey. Prepared by Itron Inc. Available at: Available at: http://www.energy.ca.gov/ceus/

CEUS - California Commerical End-Use Survey

yr - year

kBTU - kilo (1000) British thermal units

SF - square feet

[Unit/SF/yr]

Grocery

Hotel

Institutional (schools, library, 
etc.)

UnitsBuilding Type Energy TypeCEUS Building Type

Grocery

Lodging

CEC - California Energy Commission

Misc Retail / Commercial / Office

Misc Retail / Commercial / Office

Public Safety Miscellaneous

Misc Retail / Commercial / Office

1. Baseline usage rates were taken from the 2006 California Commercial End-Use Survey (CEUS), performed by Itron under contract to the California Energy Commission (CEC). Energy use 
rates are based on 2002 consumption data.  ENVIRON used data for Southern California Edison (SCE), Zone 9, which is the sector in which the Landmark Village would be located.
2. ENVIRON multiplied the T24 Energy Use Base for each T24 end use category by the reduction factors for 2001 to 2005 and summed all applicable end use categories.
3. Includes Title 24-regulated building envelope uses of electricity (heating, cooling, ventilation, water heating) and gas (heating, water heating) and all lighting.  
4. Includes all other uses of electricity (cooking, refrigeration office equipment, miscellaneous, process, motors, air compressors) and gas (cooling, cooking, miscellaneous, process) not included 
in the Title 24-regulated building envelope or lighting.

School
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Table 5-D-2
CARB 2020 NAT GHG Emissions from Non-Residential Buildings

Landmark Village
Newhall Ranch, California

Size
CARB 2020 NAT 

Energy Use1 CO2e Emissions2
Total CARB 2020 

NAT CO2e 
Emissions3

[SF] [Unit/SF/yr] [tonnes CO2e/SF/yr] [tonnes CO2e/yr]

Electricity kWh 40.11 1.24E-02 516

Gas kBTU 23.32 1.24E-03 52

Electricity kWh 9.08 2.80E-03 65

Gas kBTU 25.86 1.37E-03 32

Electricity kWh 7.09 2.19E-03 57

Gas kBTU 11.80 6.26E-04 16

Electricity kWh 16.66 5.13E-03 621

Gas kBTU 11.99 6.36E-04 77

Electricity kWh 48.33 1.49E-02 2882

Gas kBTU 234.36 1.24E-02 2408

Electricity kWh 15.97 4.92E-03 2619

Gas kBTU 1.83 9.69E-05 52

Electricity kWh 13.28 4.09E-03 495

Gas kBTU 13.09 6.95E-04 84

Electricity kWh 12.57 3.87E-03 122

Gas kBTU 19.81 1.05E-03 33

10,130

Notes:

Abbreviations:
CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken.

CO2 - carbon dioxide

kWh- kilowatt hour

Sources:

Public Safety Miscellaneous 31500

Misc Retail / Commercial / Office Retail 532401

Misc Retail / Commercial / Office Small Office 121000

SCE - Southern California Edison

California Energy Commission.  2003.  Impact Analysis:  2005 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2005standards/archive/rulemaking/documents/2003-07-11_400-03-014.PDF
California Energy Commission.  2007.  Impact Analysis:  2008 Update to the California Energy Efficiency Standards for Residential and Nonresidential Buildings.  Available at: 
http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-07_IMPACT_ANALYSIS.PDF

CO2e - carbon dioxide equivalent

kBTU - kilo (1000) British thermal units
GHG - greenhouse gas

Building Type Energy TypeCEUS Building Type Unit

1. Baseline usage rates were taken from the 2006 California Commercial End-Use Survey (CEUS), performed by Itron under contract to the California Energy Commission (CEC). 
Energy use rates are based on 2002 consumption data.  ENVIRON used data for Southern California Edison (SCE), Zone 9, which is the sector in which the Landmark Village would be 
located.
The CARB 2020 NAT scenario uses 2005 Title 24 building standards since this is what ARB used in their Scoping Plan. ENVIRON used the 2002 CEUS data to represent energy use 
for buildings that are minimally compliant with the 2001 Title 24 standards. Title 24 usage rates have been adjusted to reflect improvements in Title 24 building codes from 2002 to 
2005 according to CEC's "Impact Analysis for 2005 Energy Efficiency Standards" . 

California Energy Commission. 2006. California Commercial End-Use Survey. Prepared by Itron Inc. Available at: Available at: http://www.energy.ca.gov/ceus/

CEUS - California Commerical End-Use Survey
CEC - California Energy Commission

SF - square feet

yr - year
tonnes - metric tonnes

2. GHG emission factors are calculated by multiplying the corresponding usage rates or usages by the conversion factors.
3. The total GHG emissions are calculated by multiplying the corresponding usage rates or usages by the conversion factors and the total square footage of the buildings.

Total 

Grocery

Hotel

Institutional (schools, library, etc.)

Misc Retail / Commercial / Office

Misc Retail / Commercial / Office

Grocery

Lodging

School

Large Office

Restaurant

41784

23213

25965

121000

193600
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Land UseType Unit Type ADT Rate/Unit2 Units2 Trips2 Units3 Trips3

SF Residential DU 9.9 591 5,851 79117 775,575
MF Residential DU 7.4 853 6,324 46,276 356,606
Total 1,444 12,174 125,393 1,132,181
Trip per DU
Trip Reductions

Notes:

2. Number of DU and trip rate for each land use type for Landmark Village presented in previous tables.

Abreviations:
ADT - Average Daily Trip
CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken.
DU - Dwelling Unit
MF - MultiFamily
SF - Single Family

Source:
Newhall Ranch RMDP and SCP EIR/EIS, Traffic Analysis, November 2006, Austin Foust Associates.
Climate Change Technical Report, Resource Management and Development Plan, Spineflower Conservation Plan, January 2009, ENVIRON

Table 5-E-1
CARB 2020 NAT Mobile Source Housing Density Adjustment

Landmark Village

3. Number of DU and total trips for each land use type for Santa Clarita Valley obtained from the Austin Faust traffic study (2006) at full 
build-out, subtracting the contributions from Newhall Ranch development. Number of DU and total trips for each land use type for Newhall 
Ranch and Entrada from Climate Change Technical Report prepared by ENVIRON (2009).

Newhall Ranch, California

1. The area of Santa Clarita Valley at full build-out, excluding the Newhall Ranch development, represents the CARB 2020 NAT scenario. 
Landmark Village has a larger percentage of multifamily homes (59% MF) as compared to the rest of Santa Clarita (37% MF), which 
results in a lower trip rate.  

6.6%

LandmarkTrip Rates Santa Clarita Valley1

8.4 9.0
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Trips
Daily 
Trips1

 Annual 
VMT2

Emission 
Factor 

Running 
(g/mile)3

Emission 
Factor 
Starts 

(g/start)4

CO2 

Emissions 
Running 
(tonne)

CO2 

Emissions 
Starts 

(tonne)

Total CO2 

Emissions 
(tonne)

Total 
CO2e 

Emissions 
(tonne)3

Pavley 
Reduction 

(-)5

Final CO2e 
Emissions 

(tonne)

Landmark Trips 8,234 22,963,744 353 106 8,108 319 8,427 8,870 20% 7,074
CARB 2020 NAT Trips 8,818 24,592,620 353 106 8,683 341 9,025 9,500 -           9,500

26%

Notes:
1. Daily trips calculated by dividing Landmark trips presented in table 4-E-2 by (1- reduction% presented in table 5-E-1).
2. Annual VMT calculated by dividing Landmark VMT presented in table 4-E-2 by (1-reduction% presented in table 5-E-1).

Abbreviations:
ADT - Average Daily Trip
ARB - California Air Resources Board
CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken.
CH4 - Methane
CO2 - Carbon Dioxide
CO2e - Carbon Dioxide Equivalent
EMFAC - EMission FACtors model
GHG - Greenhouse Gas
HFC - Hydro fluorocarbon
LDA - Light Duty Automobile as defined in EMFAC
LDT1 - Light Duty Trucks Class I as defined in EMFAC
LDT2 - Light Duty Trucks Class II as defined in EMFAC
MDV - Medium Duty Trucks as defined in EMFAC
MCY - Motocycle
N2O - Nitrous oxide
URBEMIS - URBan EMISsions model
VMT - Vehicle Miles Traveled

Source:

Reduction over CARB 2020 NAT

Comparison of Greenhouse Gas Reductions for the United States and Canada under U.S. CAFÉ Standards and California Air Resources Board 
Greenhouse Gas Regulations, February 2008. California Air Resources Board.

Table 5-E-2
CARB 2020 NAT Mobile Source Greenhouse Gas Emissions

Landmark Village
Newhall Ranch, California

3. Emission factors for vehicles based on weighted average of EMFAC estimates for all LDA, LT1, LT2, MDV and MCY classes in 2020 for Los 
Angeles County, evaluated at 35 mph.
4. Starting emission factors based on the weighted average distribution of time between trip starts from URBEMIS defaults and EMFAC emission 
estimates for each time period (i.e., 5 min, 10 min, and so on).
5. Estimated 2020 emissions reduction resulting from California fuel efficiency regulation adopted by Air Resources Board in their final form on August 
4, 2005 pursuant to AB1493 (Pavley) signed into law in 2002. The percentage reduction calculated by dividing  100.5 tons/day of reduction by 496.4 
tons/day of baseline emissions presented in ARB (2008).
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Total CO2e Emission
[Tonne CO2e per year]

Lighting

Public Lighting2 148.7 kW-hr/capita/year 0.046 tonne CO2e/capita/year 3680 residents (capita) 168
168

Municipal Vehicles
Municipal Vehicles3 -- -- 0.05 tonne CO2e/capita/year 3680 residents (capita) 184

Municipal Vehicles Total: 184

Water and Wastewater

Groundwater Supply and Conveyance (Potable)4 950 kW-hr/acre-foot 0.29 tonne CO2e/acre-foot 0 acre-feet/year 0

Average Southern California Supply And Conveyance5 3,170 kW-hr/acre-foot 0.98 tonne CO2e/acre-foot 989 acre-feet/year 965

Water Treatment (Potable)6 36 kW-hr/acre-foot 0.01 tonne CO2e/acre-foot 622 acre-feet/year 7

Water Distribution (Potable)7 414 kW-hr/acre-foot 0.13 tonne CO2e/acre-foot 622 acre-feet/year 79

Wastewater Treatment (Indirect Emissions)8 623 kW-hr/acre-foot 0.19 tonne CO2e/acre-foot 459 acre-feet/year 88

Wastewater Treament Plant (Direct Emissions)9 -- -- 0.084 tonne CO2e/capita/year 3,680 residents (capita) 310

Recycled Water Distribution (Non-Potable)10 978 kW-hr/acre-foot 0.30 tonne CO2e/acre-foot 0 acre-feet/year 0
1450

1,803

Notes:

Abbreviations:
CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken
CEC - California Energy Commission
CO2e - carbon dioxide equivalent
GHG - Greenhouse Gas
kW-hr - kilowatt hour
MW-hr - megawatt hour
Tg - teragram
USEPA - United States Environmental Protection Agency

References:

USEPA. 2007. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2005. #430-R-07-002. April. http://epa.gov/climatechange/emissions/downloads06/07Waste.p

Source 
Quantity

4. Emission factor for groundwater supply and conveyance is based on the estimated energy necessary to pump and convey 1 million gallons of groundwater in Southern California's Chino Basin and the Southern California-
specific electricity generation emission factor from Southern California Edison. This factor is not applicable to the BAU scenario but was used in the Landmark Village inventory and is provided here for comparison. 

2. Emission factor for public lighting is based on a study of energy usage and GHG emissions from Duluth, MN and the Southern California-specific electricity generation emission factor from Southern California Edison.

Lighting Total:

Energy Requirements Units Units

3. Emission factors for municipal vehicles are based on the most conservative number from studies of GHG emission for four cities of different sizes: Medford, MA; Duluth, MN; Northampton, MA; and Santa Rosa, CA.  
Population data provided by the US Census (2000).

1. Public Lighting includes streetlights, traffic signals, area lighting and lighting municipal buildings.  Emissions from the Water and Wastewater category are primarily due to the energy required for supply, treatment and 
distribution. GHG emissions attributed to electricity use are calculated using the Southern California Edison carbon-intensity factor in 2004.

Units

All Municipal Total:

Source1

Water and Wastewater Total:

Emission Factor

GHG Emissions for Municipal Sources - CARB 2020 NAT
Table 5-G-1

10. Emission factor for recycled water distribution is based on an estimate of the energy necessary to redistrubute 1 million gallons of reclaimed water (i.e., treated wastewater) and the Southern-California specific electricity 
generation emission factor from Southern California Edison. For the BAU scenario, ENVIRON assumed that no water is recycled.

9. Emission factor for the wastewater treatment plant accounts for direct methane and nitrous oxide emissions from wastewater.  The value used here is based on the 2005 US inventory of GHG emissions for domestic wastewater 
treatment plants (USEPA) divided by the 2005 US population.  (25 Tg CO 2e/year/296,410,404 people = 0.093 ton CO2e/capita/year)

8. Emission factor for wastewater treatment is based on a Navigant Consulting refinement of a CEC study on the energy necessary to treat 1 million gallons of wastewater for indoor (i.e., potable or other household) use and the 
Southern California-specific electricity generation emission factor from Southern California Edison.

7. Emission factor for water distribution is based on a Navigant Consulting refinement of a CEC study on the energy necessary to distribute 1 million gallons of treated water and the Southern California-specific electricity 
generation emission factor from Southern California Edison. This factor is applied to potable water demand.

6. Emission factor for water treatment is based on a Navigant Consulting refinement of a CEC study on the energy necessary to initially treat 1 million gallons of water and the Southern California-specific electricity generation 
emission factor from Southern California Edison. This factor is applied to potable water demand.

5. Emission factor accounts for the various ways water is supplied, the energy intensities of those methods and the amount each method is used. The CEC estimates that 50% of Southern California's water from the State Water 
Project is supplied by importing water from Northern California and the Colorado River. For the BAU scenario, ENVIRON assumed that all water is sourced from the State Water Project. This factor is applied to total water 
demand.

Newhall Ranch, California
Landmark Village

Skoog., C. 2001. Greenhouse Gas Inventory and Forecast Report.  City of Duluth Facilities Management and The International Council for Local Environmental Initiatives. 
October.http://www.ci.duluth.mn.us/city/information/ccp/GHGEmissions.pdf

California Climate Action Registry Database. Southern California Edison PUP. 2007. Available at: http://www.climateregistry.org/CarrotDocs/26/2007/SCEPUP07r3.xls. Accessed on July, 2, 2009.
California Energy Commission.  2005. California's Water-Energy Relationship . Final Staff Report. CEC-700-2005-011-SF.
California Energy Commission.  2006. Refining Estimates of Water-Related Energy Use in California. PIER Final Project Report. Prepared by Navigant Consulting, Inc. CEC-500-2006-118. December.

M/J Industrial Solutions. 2003. Municipal Wastewater Treatment Plant Energy Baseline Study. June. www.cee1.org/ind/mot-sys/ww/pge1.pdf

City of Santa Rosa. Cities for Climate Protection: Santa Rosa. http://ci.santa-rosa.ca.us/City_Hall/City_Manager/CCPFinalReport.pdf

City of Northampton. 2006. Greenhouse Gas Emissions Inventory. Cities for Climate Protection Campaign. June. http://www.northamptonma.gov/uploads/listWidget/3208/NorthamptonInventoryClimateProtection.pdf

City of Medford. 2001. Climate Action Plan.  October. http://www.massclimateaction.org/pdf/MedfordPlan2001.pdf

E N V I R O N



Pool Volume5 Total Emissions per Pool7

(gal) (lb CO2 / source unit) Source Units (tonnes CO2 / yr)
Electricity 0.496 (kWh / gal / yr) Electricity 0.496 (kWh / gal / yr) 365,049 (kWh / yr) 0.679 (kWh)
Natural Gas 0.023 (MMBTU / gal / yr) Natural Gas 0.014 (MMBTU / gal / yr) 10,090 (MMBTU / yr) 117 (MMBTU)

Notes:

lb - pound

Energy Efficiency Program for Certain Commercial and Industrial Equipment: Efficiency Standards for Commercial Heating, Air-Conditioning, and Water-Heating Equipment. U.S. Department of Energy, 10 CFR Part 
431. Available at: http://www1.eere.energy.gov/buildings/appliance_standards/commercial/pdfs/ashrae_final_rule_030707.pdf

California Climate Action Registry Database: Southern California Edison Company 2007 PUP Report. 2008.  Available at: https://www.climateregistry.org/CARROT/public/Reports.aspx
California Climate Action Registry General Reporting Protocol, Version 3.1 (January 2009).  Available at: http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf

Energy Efficient Commercial Pool Program; Preliminary Facility Reports for DeFremery Pool, Fremont Pool, Live Oak Pool, Lyons Pool, and Temescal Pool. City of Oakland / Oakland Unified School District. October 
2006.

Managing Swimming Pool Water Temperature for Energy Efficiency (September 2009). U.S. Department of Energy. Available at: http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13300

Determining Gas Swimming Pool Heater Energy Efficiency (September 2009). U.S. Department of Energy. Available at: http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13170

CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken

Sources:

Abbreviations:

yr - year

kWh - kilowatt-hour

CH4 - methane

N2O - nitrous oxide

ft - foot

CO2 - carbon dioxide

MMBTU - Million British Thermal Units

3. ENVIRON adjusted the natural gas usage to account for savings from high-efficiency heaters. ENVIRON conservatively assumed that the Oakland pools used 78% efficient heaters, which is the minimum efficiency 
legally required (see 10 CFR Part 431). According to the U.S. Department of Energy, newer pools are likely to use heaters with 89-95% efficiency (see 
http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13170). ENVIRON conservatively assumed 90% efficiency for Landmark Village pool heaters, resulting in a 12% savings over the Oakland 
pools.

7. Emissions for a single competition-size pool, assuming no solar heating.

5. ENVIRON assumed an outdoor competition-size (50 m x 25 yd x 8 ft) swimming pool.

4. ENVIRON adjusted the natural gas usage to account for the difference in average ambient temperature in Newhall and Oakland. The natural gas usage was multiplied by the following adjustment factor: (typical pool 
temperature - Newhall average ambient temperature) / (typical pool temperature - San Francisco-Richmond average ambient temperature) = (80 deg F - 63.3 deg F) / (80 deg F - 55.5 deg F). Typical pool temperature 
based on information from the Department of Energy, available at: http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=13300. Average ambient temperatures for Newhall and San Francisco-
Richmond were obtained from the Western Regional Climate Center: http://www.wrcc.dri.edu/.

1. ENVIRON assumed an outdoor competition-size swimming pool as the main source of GHGs in an aquatic/recreation center. Only CO2 emissions are estimated and are assumed to be equivalent to total GHG 
emissions since the contributions from methane (CH4) and nitrous oxide (N2O) are negligible compared to total GHG for emissions associated with electricity generation and natural gas combustion.  The emission factors 
in the California Climate Action Registry General Reporting Protocol show that CH4 and N2O emissions (in CO2e) are less than 1% of CO2 emissions for these processes. 

736,263

6. Emission factor for electricity is provided by Southern California Edison, obtained from the California Climate Action Registry Database. Emission factor for natural gas is obtained from California Climate Action 
Registry Reporting Protocol, Table C7.

648

2. The weighted energy consumption of 5 Oakland pools is used to calculate the baseline energy use of an average sized pool within the project site.

Table 5-H-1
Greenhouse Gas (GHG) Emissions from Recreation Centers1 - CARB 2020 NAT

Newhall Ranch, California
Landmark Village

Energy Use Factors
(adjusted for Landmark Village pools)3,4 Annual Energy Use Emission Factors6Energy Use Factors

(Oakland pools)2

E N V I R O N



Total Emissions2

(Tonnes CO2 / year)

Notes:

yr - year

Sources:
California Climate Action Registry General Reporting Protocol, Version 3.1 (January 2009).  Available at: 
http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf

California Climate Action Registry Database: Southern California Edison Company 2007 PUP Report. 2008.  
Available at: https://www.climateregistry.org/CARROT/public/Reports.aspx

yd - yard
m - meter

1. ENVIRON assumed an outdoor competition-size (50 m x 25 yd x 8 ft) swimming pool as the main source of 
GHGs in an aquatic/recreation center.

2. Emissions for four recreation centers in Landmark Village, assuming no solar heating.

ft - foot
GHG - Greenhouse Gas

CARB 2020 NAT - California Air Resources Board Scoping Plan projections for 2020 if no actions are taken

Energy Efficient Commercial Pool Program; Preliminary Facility Reports. Available at: 
http://www.oaklandpw.com/Page50.aspx

Table 5-H-2
Greenhouse Gas (GHG) Emissions from Recreation Centers1 - CARB 2020 NAT

Number of Pools

4

Landmark Village
Newhall Ranch, California

2,592

Abbreviations:

CO2 - carbon dioxide

ENVIRON



APPENDIX A 
Building Construction URBEMIS Runs Received from Impact Sciences 



Architectural Coating 0.00

Coating Worker Trips 13.96

Building Worker Trips 4,378.02

Coating 02/02/2009-12/31/2012 13.96

Building Off Road Diesel 294.84

Building Vendor Trips 1,362.53

2009 6,049.35

Building 10/01/2008-08/31/2012 6,035.39

Building Vendor Trips 344.52

Building Worker Trips 1,107.64

Building 10/01/2008-08/31/2012 1,526.71

Building Off Road Diesel 74.56

Paving On Road Diesel 51.66

Paving Worker Trips 4.51

Paving Off-Gas 0.00

Paving Off Road Diesel 41.15

2008 1,624.03

Asphalt 10/01/2008-12/19/2008 97.32

Off-Road Vehicle Emissions Based on: OFFROAD2007

CONSTRUCTION EMISSION ESTIMATES (Annual Tons Per Year, Unmitigated)

CO2

File Name: U:\Newhall Ranch\From Impact Sciences\URBEMIS Building Construction\Landmark (1)\Landmark 2008-2012.urb9

Project Name: Landmark Village Construction 2008-2012

Project Location: Los Angeles County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Urbemis 2007 Version 9.2.2

Detail Report for Annual Construction Unmitigated Emissions (Tons/Year)

Appendix A
Building Construction URBEMIS Report



Appendix A
Building Construction URBEMIS Report

Architectural Coating 0.00

Coating Worker Trips 15.23

Building Worker Trips 2,933.32

Coating 02/02/2009-12/31/2012 15.23

Building Off Road Diesel 197.69

Building Vendor Trips 913.64

2012 4,059.87

Building 10/01/2008-08/31/2012 4,044.64

Architectural Coating 0.00

Coating Worker Trips 15.18

Building Worker Trips 4,358.85

Coating 02/02/2009-12/31/2012 15.18

Building Off Road Diesel 293.71

Building Vendor Trips 1,357.40

2011 6,025.13

Building 10/01/2008-08/31/2012 6,009.95

Architectural Coating 0.00

Coating Worker Trips 15.24

Building Worker Trips 4,376.55

Coating 02/02/2009-12/31/2012 15.24

Building Off Road Diesel 294.84

Building Vendor Trips 1,362.60

2010 6,049.22

Building 10/01/2008-08/31/2012 6,033.99



Appendix A
Building Construction URBEMIS Report

Rule: Residential Exterior Coatings begins 07/01/2008 ends 12/31/2040 specifies a VOC of 100
Rule: Nonresidential Interior Coatings begins 01/01/2005 ends 12/31/2040 specifies a VOC of 250
Rule: Nonresidential Exterior Coatings begins 01/01/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 02/02/2009 - 12/31/2012 - Default Architectural Coating Description
Rule: Residential Interior Coatings begins 01/01/2005 ends 06/30/2008 specifies a VOC of 100
Rule: Residential Interior Coatings begins 07/01/2008 ends 12/31/2040 specifies a VOC of 50
Rule: Residential Exterior Coatings begins 01/01/2005 ends 06/30/2008 specifies a VOC of 250

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day
3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day
1 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day

Phase: Building Construction 10/01/2008 - 08/31/2012 - Default Building Construction Description
Off-Road Equipment:
1 Cranes (399 hp) operating at a 0.43 load factor for 7 hours per day
3 Forklifts (145 hp) operating at a 0.3 load factor for 8 hours per day

1 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day
2 Paving Equipment (104 hp) operating at a 0.53 load factor for 8 hours per day
2 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

Phase Assumptions

Phase: Paving 10/01/2008 - 12/19/2008 - Default Paving Description
Acres to be Paved: 67.91
Off-Road Equipment:



APPENDIX B 
Schematic Drawings of Residential Buildings Modeled in Micropas 7.3 



16 Dwelling Unit Apartment:
25% of wall space is windows

8 Dwelling Unit Apartment:
25% of wall space is windows

Single Family with Attached 
Garage: 

20% of wall space is windows

Appendix B
Drawings of Buildings

(Not to Scale. All Dimensions are in Feet)
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APPENDIX C 
Micropas input Files for Residential Buildings 



  FORMATTED INPUT                                                FORMAT    Page 1
  ===============================================================================
  |      MICROPAS7 v7.30  File-TEDSF2  Wth-CTZ09S05  Program-FORMAT             |
  |                 Run-TedSFam  Project-TedSFam  Date-09/27/07                 |
  -------------------------------------------------------------------------------
  
  Input file 'TEDSF2' last edited on 09/27/07
  
  BUILDING
  ========
  
  RUN FEATURES
  
  RUN
   1> RUN TITLE (25 char) ............................. TedSFam
   2> PROJECT TITLE (25 char) ......................... TedSFam
   3> DOCUMENTATION AUTHOR (25 char) .................. Ted Bowie
  BUILDING
   4> TYPE (Single, SingleAttached, MultiFamily) ...... Single
   5> CONSTRUCTION (New, Existing+Add+Alter, etc) ..... New
   6> FRONT ORIENTATION (Compass deg or Cardinal) ..... Cardinal
   7> NUMBER OF STORIES (1 or more) ................... 2
   8> FUEL TYPE (NaturalGas, Propane) ................. NaturalGas
   9> COMPLIANCE RUN (Compliance, Research, C-HERS) ... Compliance
  
  SITE AND WEATHER DATA
  
   1> WEATHER DATA TYPE (FullYear) .................... FullYear
   2> CEC CLIMATE ZONE (01 thru 16) ................... 09
  
  HVAC SIZING
  
   1> SIZING LOCATION (25 char) ....................... NEWHALL SOLEDAD
  
  CALCULATIONS AND REPORTS
  
  CALCULATIONS
   1> COMPUTER PERFORMANCE TYPE (Both,Stand,Prop) ..... Both
   2> COMPUTER PERFORMANCE CALCULATION (Yes, No) ...... Yes
   3> WATER HEATING CALCULATION (Yes, No) ............. Yes
   4> HVAC SIZING CALCULATION (Yes, No) ............... Yes
  COMPLIANCE REPORTS
   5> PRINT CF-1R REPORT (Yes, No) .................... Yes
   6> PRINT MF-1R REPORT (Yes, No, Name) .............. Yes
   7> PRINT WS-5R LIGHTING WORKSHEET (Yes, No, Name) .. Yes
   9> PRINT HVAC SIZING REPORT (Yes, No, Detailed) .... Yes
  OTHER
   10> PRINT INPUT DATA (Yes, No, Unformatted) ........ Yes
   12> STANDARD DESIGN INPUT DATA (Save, NoSave) ...... Save
  
  ZONE
  ====
  
  ZONES
  
   #> NUMBER OF ZONES (15 maximum) .................... 1



  FORMATTED INPUT                                                FORMAT    Page 2
  ===============================================================================
  |      MICROPAS7 v7.30  File-TEDSF2  Wth-CTZ09S05  Program-FORMAT             |
  |                 Run-TedSFam  Project-TedSFam  Date-09/27/07                 |
  -------------------------------------------------------------------------------
  
  ZONE 'HOUSE'
   1> ZONE NAME ....................................... HOUSE
   2> CONDITIONED (Yes, No) ........................... Yes
   3> ZONE TYPE ....................................... Residence
   4> FLOOR AREA (sf) ................................. 3322
   5> VOLUME (cuft) ................................... 29898
   6> NUMBER OF DWELLING UNITS ........................ 1
  CREDITS
   7> HOUSEWRAP/VERIFIED AIR LEAKAGE (Yes,No,SLA) ..... No
   8> RADIANT BARRIER (Yes, No, CoolRoof) ............. Yes
   9> VERIFIED INSULATION QUALITY (Yes, No) ........... No
  HVAC SYSTEM
   10> NUMBER OF SYSTEMS SERVING ZONE ................. 1
   11> HEATING SYSTEM NAME ............................ FURN
   12> COOLING SYSTEM NAME ............................ AC
   13> DUCT SYSTEM NAME ............................... DUCT
   14> NATURAL VENTILATION SYSTEM NAME ................ VENT
   15> FAN VENTILATION SYSTEM NAME .................... None
   16> THERMOSTAT NAME ................................ Setback
  HVAC SIZING
   17> NUMBER OF PEOPLE/UNIT (occupants/unit) ......... 4
  
  OPAQUE
  ======
  
  OPAQUE SURFACES
  
   #> NUMBER OF SURFACES (100 maximum) ................ 11
        OPAQUE   AREA                 SOLAR OPAQUE        ZONE OR
        SURFACE  OR           PLAN    GAINS CHARAC-       OPAQUE   LOCATION/
        NAME     LENGTH TILT  AZIMUTH (Y/N) TERISTICS     NAME     COMMENTS
        ---1---- --2--- --3-- ---4--- --5-- ------6------ ---7---- ------8-------
   1>   RWALL    630    Vert  Right   Yes   WALL.R13      HOUSE    Right Wall
   2>   FWALL    792    Vert  Front   Yes   WALL.R13      HOUSE    Front Wall
   3>   LWALL    414    Vert  Left    Yes   WALL.R13      HOUSE    Left Wall
   4>   BWALL    990    Vert  Back    Yes   WALL.R13      HOUSE    Back Wall
   5>   RWALLI   216    Vert  Right   No    WALL.R13      HOUSE    Right Int Wall
   6>   BWALLI   198    Vert  Right   No    WALL.R13      HOUSE    Rear Int Wall
   7>   ACEIL    1925   Horz  n/a     Yes   ROOF.R30      HOUSE    Attic Ceiling
   8>   FDOOR    24.5   Vert  Front   Yes   DOOR          FWALL    Front Door
   9>   BDOOR    24.5   Vert  Back    Yes   DOOR          BWALL    Back Door
   10>  GFLOOR   528    Horz  n/a     No    FLOORX.R19    HOUSE    Garage Floor
   11>  EDGE     180    n/a   n/a     No    EDGE          HOUSE    Exposed Edge
  
  OPAQUE CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (50 maximum) .......... 11



  FORMATTED INPUT                                                FORMAT    Page 3
  ===============================================================================
  |      MICROPAS7 v7.30  File-TEDSF2  Wth-CTZ09S05  Program-FORMAT             |
  |                 Run-TedSFam  Project-TedSFam  Date-09/27/07                 |
  -------------------------------------------------------------------------------
  
        OPAQUE        OPAQUE           CAV-  SHEATH- U-FAC  APP    APPENDIX IV
        CHARAC-       SURFACE    FRAME ITY   ING     OR     IV     LOOKUP
        TERISTIC      TYPE       TYPE  R-VAL R-VAL   F-VAL  LOOKUP NAME
        ------1------ ----2----- --3-- --4-- ---5--- --6--- --7--- ------8-------
   1>   WALL.R13      Wall       Wood  13    n/a     0.102  Yes    W.13.2X4.16
   2>   WALL.R19      Wall       Wood  19    n/a     0.074  Yes    W.19.2X6.16
   3>   WALL.R21      Wall       Wood  21    n/a     0.069  Yes    W.21.2X6.16
   4>   ROOF.R19      Roof       Wood  19    n/a     0.049  Yes    R.19.16
   5>   ROOF.R30      Roof       Wood  30    n/a     0.032  Yes    R.30.16
   6>   ROOF.R38      Roof       Wood  38    n/a     0.026  Yes    R.38.16
   7>   DOOR          Door       n/a   0     n/a     0.50   Yes    DOOR
   8>   FLOORX.R13    FloorExt   Wood  13    n/a     0.046  Yes    FX.13.2X6.16
   9>   FLOORX.R19    FloorExt   Wood  19    n/a     0.037  Yes    FX.19.2X8.16
   10>  EDGE          SlabEdge   n/a   0     n/a     0.73   Yes    EDGE.EXT
   11>  EDGE.R7       SlabEdge   n/a   0     n/a     0.56   Yes    EDGE.EXT.R7
  
  GLAZING
  =======
  
  GLAZING SURFACES
  
   #> NUMBER OF SURFACES (100 maximum) ................ 4
        GLAZING                      GLAZING       OVERHANG  INT/EXT   ZONE OR
        SURFACE  AREA        PLAN    CHARAC-       SIDE FIN  SHADE     OPAQUE
        NAME     (sf)   TILT AZIMUTH TERISTICS     NAME      NAME      NAME
        ---1---- --2--- -3-- ---4--- ------5------ ----6---- ----7---- ---8----
   1>   RGLASS   126    Vert Right   WINDOW        None      None      RWALL
   2>   FGLASS   158.4  Vert Front   WINDOW        None      None      FWALL
   3>   LGLASS   82.8   Vert Left    WINDOW        None      None      LWALL
   4>   BGLASS   198    Vert Back    WINDOW        None      None      BWALL
  
  GLAZING CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (100 maximum) ......... 1
        GLAZING      GLAZING
        CHARAC-      SURFACE  U-
        TERISTICS    TYPE     FACTOR  SHGC    DESCRIPTION
        -----1------ ---2---- ---3--- ---4--- --------------5---------------
   1>   WINDOW       Window   0.67    0.40
  
  MASS
  ====
  
  MASS SURFACES
  
   #> NUMBER OF SURFACES (50 maximum) ................. 3



  FORMATTED INPUT                                                FORMAT    Page 4
  ===============================================================================
  |      MICROPAS7 v7.30  File-TEDSF2  Wth-CTZ09S05  Program-FORMAT             |
  |                 Run-TedSFam  Project-TedSFam  Date-09/27/07                 |
  -------------------------------------------------------------------------------
  
        MASS              MASS
        SURFACE   AREA    CHARAC-       ZONE
        NAME      (sf)    TERISTICS     NAME      LOCATION/COMMENTS
        ----1---- ---2--- ------3------ ----4---- ------------5------------
   1>   ESLAB     279     SLAB.EXP      HOUSE     Exposed Slab
   2>   CSLAB     1118    SLAB.CVR      HOUSE     Covered Slab
   3>   RMASS     0       RAISED.MASS   HOUSE     Raised Floor Mass
  
  MASS CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (25 maximum) .......... 3
        MASS                         THICK SURF- VOLUME CON-
        CHARAC-                      NESS  ACE   HEAT   DUCT-
        TERISTIC      MASS TYPE      (in)  R-VAL CAP    IVITY  UIMC
        ------1------ ------2------- --3-- --4-- --5--- --6--- --7--
   1>   SLAB.EXP      SlabOnGrade    3.5   0.0   28     0.98   4.6
   2>   SLAB.CVR      SlabOnGrade    3.5   2.0   28     0.98   1.8
   3>   RAISED.MASS   InteriorHorz   2.0   0.0   28     0.98   2.5
  
  HVAC
  ====
  
  HEATING SYSTEMS
  
   #> NUMBER OF HEATING SYSTEMS (25 maximum) .......... 1
        HEATING      HEATING          HEATPUMP   HYDRONIC
        SYSTEM       SYSTEM    GAS    ELECTRIC   WATER HEATING
        NAME         TYPE      AFUE   HSPF       SYSTEM NAME
        -----1------ ----2---- --3--- ----4----- ------5------
   1>   FURN         Furnace   0.78   n/a        None
  
  COOLING SYSTEMS
  
   #> NUMBER OF COOLING SYSTEMS (25 maximum) .......... 1
        COOLING      COOLING              VERIF  VERIF       VERIF
        SYSTEM       SYSTEM         VERIF REFRIG AIR   VERIF COOL
        NAME         TYPE      SEER EER   OR TXV FLOW  FAN   CAP
        -----1------ ----2---- -3-- --4-- --5--- --6-- --7-- --8--
   1>   AC           ACSplit   13   No    Yes    No    No    No
  
  DUCT SYSTEMS
  
   #> NUMBER OF DUCTS (25 maximum) .................... 1
        DUCT          DUCT    HEATING       COOLING                VERIF   VERIF
        SYSTEM        INSUL   DUCT          DUCT          VERIF    SURFACE BURIED
        NAME          R-VALUE LOCATION      LOCATION      LEAKAGE  AREA    DUCT
        ------1------ ---2--- ------3------ ------4------ ---5---- ---6--- --7---
   1>   DUCT          6       Attic         Attic         Yes      No      No
  
  NATURAL VENTILATION SYSTEMS
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  ===============================================================================
  |      MICROPAS7 v7.30  File-TEDSF2  Wth-CTZ09S05  Program-FORMAT             |
  |                 Run-TedSFam  Project-TedSFam  Date-09/27/07                 |
  -------------------------------------------------------------------------------
  
        NATURAL       NATURAL      INLET     HEIGHT
        VENTILATION   VENTILATION  AREA      DIFF
        SYSTEM NAME   TYPE         PER ZONE  (ft)
        ------1------ -----2------ ----3---- ---4---
   1>   VENT          Standard     0         8.0
  
  WATER HEATING
  =============
  
  WATER HEATING SYSTEMS
  
   #> NUMBER OF WATER HEATING SYSTEMS (25 maximum) .... 1
        WATER         WATER                       # OF            HYDRONIC/
        HEATING       HEATING       HEATER/BOILER HEATERS/BOILERS RECIRC
        NAME          TYPE          SYSTEM NAME   INSTALLED       SYSTEM NAME
        ------1------ ------2------ ------3------ -------4------- ------5------
   1>   WH1           DHW           GAS.STOR      1               None
  
  HEATER/BOILER SYSTEMS
  
   #> NUMBER OF HEATER/BOILER SYSTEMS (25 maximum) .... 1
  
  HEATER/BOILER SYSTEM 'GAS.STOR'
  
   1> HEATER/BOILER SYSTEM NAME ....................... GAS.STOR
   2> TANK TYPE (Storage, Instantaneous, etc.) ........ Storage
   3> HEATER ELEMENT TYPE (Electric, Gas, HeatPump) ... Gas
   4> DISTRIBUTION TYPE (Standard, PointOfUse, etc.) .. Standard
   5> ENERGY FACTOR ................................... 0.575
   6> TANK VOLUME (gallons) ........................... 50
   7> RATED INPUT (Btu/hr) ............................ n/a
   12> RECOVERY EFFICIENCY (fraction) ................. n/a
   13> STANDBY LOSS (fraction) ........................ n/a
  WATER HEATING CREDIT
   14> CREDIT TYPE (None, Solar, WoodStove) ........... None
  
  HYDRONIC/RECIRCULATION SYSTEMS
  
   #> NUMBER OF HYDRONIC/RECIRC SYSTEMS (25 maximum) .. 0
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/09/07  Program-MENU                |
  |         Run-09 MF 8DU QA  Project-8 Unit Apartment QA  Date-10/09/07        |
  -------------------------------------------------------------------------------
  
  Input file '09MF8DUQ' last edited on 10/09/07
  
  BUILDING
  ========
  
  RUN FEATURES
  
  RUN
   1> RUN TITLE (25 char) ............................. 09 MF 8DU QA
   2> PROJECT TITLE (25 char) ......................... 8 Unit Apartment QA
   3> DOCUMENTATION AUTHOR (25 char) .................. Loren Bentley
  BUILDING
   4> TYPE (Single, SingleAttached, MultiFamily) ...... MultiFamily
   5> CONSTRUCTION (New, Existing+Add+Alter, etc) ..... New
   6> FRONT ORIENTATION (Compass deg or Cardinal) ..... Cardinal
   7> NUMBER OF STORIES (1 or more) ................... 2
   8> FUEL TYPE (NaturalGas, Propane) ................. NaturalGas
   9> COMPLIANCE RUN (Compliance, Research, C-HERS) ... Compliance
  
  SITE AND WEATHER DATA
  
   1> WEATHER DATA TYPE (FullYear) .................... FullYear
   2> CEC CLIMATE ZONE (01 thru 16) ................... 09
  
  HVAC SIZING
  
   1> SIZING LOCATION (25 char) ....................... NEWHALL SOLEDAD
  
  CALCULATIONS AND REPORTS
  
  CALCULATIONS
   1> COMPUTER PERFORMANCE TYPE (Both,Stand,Prop) ..... Both
   2> COMPUTER PERFORMANCE CALCULATION (Yes, No) ...... Yes
   3> WATER HEATING CALCULATION (Yes, No) ............. Yes
   4> HVAC SIZING CALCULATION (Yes, No) ............... Yes
  COMPLIANCE REPORTS
   5> PRINT CF-1R REPORT (Yes, No) .................... Yes
   6> PRINT MF-1R REPORT (Yes, No, Name) .............. No
   7> PRINT WS-5R LIGHTING WORKSHEET (Yes, No, Name) .. Yes
   9> PRINT HVAC SIZING REPORT (Yes, No, Detailed) .... No
  OTHER
   10> PRINT INPUT DATA (Yes, No, Unformatted) ........ No
   12> STANDARD DESIGN INPUT DATA (Save, NoSave) ...... NoSave
  
  ZONE
  ====
  
  ZONES
  
   #> NUMBER OF ZONES (15 maximum) .................... 1



  FORMATTED INPUT                                                FORMAT    Page 2
  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/09/07  Program-MENU                |
  |         Run-09 MF 8DU QA  Project-8 Unit Apartment QA  Date-10/09/07        |
  -------------------------------------------------------------------------------
  
  ZONE 'HOUSE'
   1> ZONE NAME ....................................... HOUSE
   2> CONDITIONED (Yes, No) ........................... Yes
   3> ZONE TYPE ....................................... Residence
   4> FLOOR AREA (sf) ................................. 14112
   5> VOLUME (cuft) ................................... 127008
   6> NUMBER OF DWELLING UNITS ........................ 8
  CREDITS
   7> HOUSEWRAP/VERIFIED AIR LEAKAGE (Yes,No,SLA) ..... No
   8> RADIANT BARRIER (Yes, No, CoolRoof) ............. Yes
   9> VERIFIED INSULATION QUALITY (Yes, No) ........... No
  HVAC SYSTEM
   10> NUMBER OF SYSTEMS SERVING ZONE ................. 8
   11> HEATING SYSTEM NAME ............................ FURN
   12> COOLING SYSTEM NAME ............................ AC
   13> DUCT SYSTEM NAME ............................... DUCT
   14> NATURAL VENTILATION SYSTEM NAME ................ VENT
   15> FAN VENTILATION SYSTEM NAME .................... None
   16> THERMOSTAT NAME ................................ Setback
  HVAC SIZING
   17> NUMBER OF PEOPLE/UNIT (occupants/unit) ......... 3
  
  OPAQUE
  ======
  
  OPAQUE SURFACES
  
   #> NUMBER OF SURFACES (100 maximum) ................ 9
        OPAQUE   AREA                 SOLAR OPAQUE        ZONE OR
        SURFACE  OR           PLAN    GAINS CHARAC-       OPAQUE   LOCATION/
        NAME     LENGTH TILT  AZIMUTH (Y/N) TERISTICS     NAME     COMMENTS
        ---1---- --2--- --3-- ---4--- --5-- ------6------ ---7---- ------8-------
   1>   RWALL    756    Vert  Right   Yes   WALL.R13      HOUSE    Right Wall
   2>   FWALL    3024   Vert  Front   Yes   WALL.R13      HOUSE    Front Wall
   3>   LWALL    756    Vert  Left    Yes   WALL.R13      HOUSE    Left Wall
   4>   BWALL    3024   Vert  Back    Yes   WALL.R13      HOUSE    Back Wall
   5>   ACEIL    7056   Horz  n/a     Yes   ROOF.R30      HOUSE    Attic Ceiling
   6>   FDOOR    196    Vert  Front   Yes   DOOR          FWALL    Front Doors
   7>   FLOOR    0      Horz  n/a     No    FLOORX.R19    HOUSE    Floor
   8>   EDGE     420    n/a   n/a     No    EDGE          HOUSE    Exposed Edge
   9>   BDOOR    196    Vert  Back    Yes   DOOR          BWALL    Back Doors
  
  OPAQUE CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (50 maximum) .......... 11
        OPAQUE        OPAQUE           CAV-  SHEATH- U-FAC  APP    APPENDIX IV
        CHARAC-       SURFACE    FRAME ITY   ING     OR     IV     LOOKUP
        TERISTIC      TYPE       TYPE  R-VAL R-VAL   F-VAL  LOOKUP NAME
        ------1------ ----2----- --3-- --4-- ---5--- --6--- --7--- ------8-------
   1>   WALL.R13      Wall       Wood  13    n/a     0.102  Yes    W.13.2X4.16
   2>   WALL.R19      Wall       Wood  19    n/a     0.074  Yes    W.19.2X6.16
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/09/07  Program-MENU                |
  |         Run-09 MF 8DU QA  Project-8 Unit Apartment QA  Date-10/09/07        |
  -------------------------------------------------------------------------------
  
   3>   WALL.R21      Wall       Wood  21    n/a     0.069  Yes    W.21.2X6.16
   4>   ROOF.R19      Roof       Wood  19    n/a     0.049  Yes    R.19.16
   5>   ROOF.R30      Roof       Wood  30    n/a     0.032  Yes    R.30.16
   6>   ROOF.R38      Roof       Wood  38    n/a     0.026  Yes    R.38.16
   7>   DOOR          Door       n/a   0     n/a     0.50   Yes    DOOR
   8>   FLOORX.R13    FloorExt   Wood  13    n/a     0.046  Yes    FX.13.2X6.16
   9>   FLOORX.R19    FloorExt   Wood  19    n/a     0.037  Yes    FX.19.2X8.16
   10>  EDGE          SlabEdge   n/a   0     n/a     0.73   Yes    EDGE.EXT
   11>  EDGE.R7       SlabEdge   n/a   0     n/a     0.56   Yes    EDGE.EXT.R7
  
  GLAZING
  =======
  
  GLAZING SURFACES
  
   #> NUMBER OF SURFACES (100 maximum) ................ 4
        GLAZING                      GLAZING       OVERHANG  INT/EXT   ZONE OR
        SURFACE  AREA        PLAN    CHARAC-       SIDE FIN  SHADE     OPAQUE
        NAME     (sf)   TILT AZIMUTH TERISTICS     NAME      NAME      NAME
        ---1---- --2--- -3-- ---4--- ------5------ ----6---- ----7---- ---8----
   1>   RGLASS   189    Vert Right   WINDOW        None      None      RWALL
   2>   FGLASS   756    Vert Front   WINDOW        None      None      FWALL
   3>   LGLASS   189    Vert Left    WINDOW        None      None      LWALL
   4>   BGLASS   756    Vert Back    WINDOW        None      None      BWALL
  
  GLAZING CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (100 maximum) ......... 1
        GLAZING      GLAZING
        CHARAC-      SURFACE  U-
        TERISTICS    TYPE     FACTOR  SHGC    DESCRIPTION
        -----1------ ---2---- ---3--- ---4--- --------------5---------------
   1>   WINDOW       Window   0.67    0.40
  
  MASS
  ====
  
  MASS SURFACES
  
   #> NUMBER OF SURFACES (50 maximum) ................. 2
        MASS              MASS
        SURFACE   AREA    CHARAC-       ZONE
        NAME      (sf)    TERISTICS     NAME      LOCATION/COMMENTS
        ----1---- ---2--- ------3------ ----4---- ------------5------------
   1>   ESLAB     1411    SLAB.EXP      HOUSE     Exposed Slab
   2>   CSLAB     5645    SLAB.CVR      HOUSE     Covered Slab
  
  MASS CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (25 maximum) .......... 3
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/09/07  Program-MENU                |
  |         Run-09 MF 8DU QA  Project-8 Unit Apartment QA  Date-10/09/07        |
  -------------------------------------------------------------------------------
  
        MASS                         THICK SURF- VOLUME CON-
        CHARAC-                      NESS  ACE   HEAT   DUCT-
        TERISTIC      MASS TYPE      (in)  R-VAL CAP    IVITY  UIMC
        ------1------ ------2------- --3-- --4-- --5--- --6--- --7--
   1>   SLAB.EXP      SlabOnGrade    3.5   0.0   28     0.98   4.6
   2>   SLAB.CVR      SlabOnGrade    3.5   2.0   28     0.98   1.8
   3>   RAISED.MASS   InteriorHorz   2.0   0.0   28     0.98   2.5
  
  HVAC
  ====
  
  HEATING SYSTEMS
  
   #> NUMBER OF HEATING SYSTEMS (25 maximum) .......... 1
        HEATING      HEATING          HEATPUMP   HYDRONIC
        SYSTEM       SYSTEM    GAS    ELECTRIC   WATER HEATING
        NAME         TYPE      AFUE   HSPF       SYSTEM NAME
        -----1------ ----2---- --3--- ----4----- ------5------
   1>   FURN         Furnace   0.78   n/a        None
  
  COOLING SYSTEMS
  
   #> NUMBER OF COOLING SYSTEMS (25 maximum) .......... 1
        COOLING      COOLING              VERIF  VERIF       VERIF
        SYSTEM       SYSTEM         VERIF REFRIG AIR   VERIF COOL
        NAME         TYPE      SEER EER   OR TXV FLOW  FAN   CAP
        -----1------ ----2---- -3-- --4-- --5--- --6-- --7-- --8--
   1>   AC           ACSplit   13   No    Yes    No    No    No
  
  DUCT SYSTEMS
  
   #> NUMBER OF DUCTS (25 maximum) .................... 1
        DUCT          DUCT    HEATING       COOLING                VERIF   VERIF
        SYSTEM        INSUL   DUCT          DUCT          VERIF    SURFACE BURIED
        NAME          R-VALUE LOCATION      LOCATION      LEAKAGE  AREA    DUCT
        ------1------ ---2--- ------3------ ------4------ ---5---- ---6--- --7---
   1>   DUCT          6       Attic         Attic         Yes      No      No
  
  NATURAL VENTILATION SYSTEMS
  
        NATURAL       NATURAL      INLET     HEIGHT
        VENTILATION   VENTILATION  AREA      DIFF
        SYSTEM NAME   TYPE         PER ZONE  (ft)
        ------1------ -----2------ ----3---- ---4---
   1>   VENT          Standard     0         8.0
  
  WATER HEATING
  =============
  
  WATER HEATING SYSTEMS
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/09/07  Program-MENU                |
  |         Run-09 MF 8DU QA  Project-8 Unit Apartment QA  Date-10/09/07        |
  -------------------------------------------------------------------------------
  
   #> NUMBER OF WATER HEATING SYSTEMS (25 maximum) .... 1
        WATER         WATER                       # OF            HYDRONIC/
        HEATING       HEATING       HEATER/BOILER HEATERS/BOILERS RECIRC
        NAME          TYPE          SYSTEM NAME   INSTALLED       SYSTEM NAME
        ------1------ ------2------ ------3------ -------4------- ------5------
   1>   WH1           DHW           GAS.STOR      8               None
  
  HEATER/BOILER SYSTEMS
  
   #> NUMBER OF HEATER/BOILER SYSTEMS (25 maximum) .... 1
  
  HEATER/BOILER SYSTEM 'GAS.STOR'
  
   1> HEATER/BOILER SYSTEM NAME ....................... GAS.STOR
   2> TANK TYPE (Storage, Instantaneous, etc.) ........ Storage
   3> HEATER ELEMENT TYPE (Electric, Gas, HeatPump) ... Gas
   4> DISTRIBUTION TYPE (Standard, PointOfUse, etc.) .. Standard
   5> ENERGY FACTOR ................................... 0.575
   6> TANK VOLUME (gallons) ........................... 50
   7> RATED INPUT (Btu/hr) ............................ n/a
   12> RECOVERY EFFICIENCY (fraction) ................. n/a
   13> STANDBY LOSS (fraction) ........................ n/a
  WATER HEATING CREDIT
   14> CREDIT TYPE (None, Solar, WoodStove) ........... None
  
  HYDRONIC/RECIRCULATION SYSTEMS
  
   #> NUMBER OF HYDRONIC/RECIRC SYSTEMS (25 maximum) .. 0
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/10/07  Program-MENU                |
  |             Run-20KFinlA  Project-20160sft 16DU  Date-10/10/07              |
  -------------------------------------------------------------------------------
  
  Input file '20KFINLA' last edited on 10/10/07
  
  BUILDING
  ========
  
  RUN FEATURES
  
  RUN
   1> RUN TITLE (25 char) ............................. 20KFinlA
   2> PROJECT TITLE (25 char) ......................... 20160sft 16DU
   3> DOCUMENTATION AUTHOR (25 char) .................. David Weaver
  BUILDING
   4> TYPE (Single, SingleAttached, MultiFamily) ...... MultiFamily
   5> CONSTRUCTION (New, Existing+Add+Alter, etc) ..... New
   6> FRONT ORIENTATION (Compass deg or Cardinal) ..... Cardinal
   7> NUMBER OF STORIES (1 or more) ................... 3
   8> FUEL TYPE (NaturalGas, Propane) ................. NaturalGas
   9> COMPLIANCE RUN (Compliance, Research, C-HERS) ... Compliance
  
  SITE AND WEATHER DATA
  
   1> WEATHER DATA TYPE (FullYear) .................... FullYear
   2> CEC CLIMATE ZONE (01 thru 16) ................... 09
  
  HVAC SIZING
  
   1> SIZING LOCATION (25 char) ....................... NEWHALL SOLEDAD
  
  CALCULATIONS AND REPORTS
  
  CALCULATIONS
   1> COMPUTER PERFORMANCE TYPE (Both,Stand,Prop) ..... Both
   2> COMPUTER PERFORMANCE CALCULATION (Yes, No) ...... Yes
   3> WATER HEATING CALCULATION (Yes, No) ............. Yes
   4> HVAC SIZING CALCULATION (Yes, No) ............... Yes
  COMPLIANCE REPORTS
   5> PRINT CF-1R REPORT (Yes, No) .................... Yes
   6> PRINT MF-1R REPORT (Yes, No, Name) .............. Yes
   7> PRINT WS-5R LIGHTING WORKSHEET (Yes, No, Name) .. Yes
   9> PRINT HVAC SIZING REPORT (Yes, No, Detailed) .... Yes
  OTHER
   10> PRINT INPUT DATA (Yes, No, Unformatted) ........ Yes
   12> STANDARD DESIGN INPUT DATA (Save, NoSave) ...... NoSave
  
  ZONE
  ====
  
  ZONES
  
   #> NUMBER OF ZONES (15 maximum) .................... 1
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/10/07  Program-MENU                |
  |             Run-20KFinlA  Project-20160sft 16DU  Date-10/10/07              |
  -------------------------------------------------------------------------------
  
  ZONE 'HOUSE'
   1> ZONE NAME ....................................... HOUSE
   2> CONDITIONED (Yes, No) ........................... Yes
   3> ZONE TYPE ....................................... Residence
   4> FLOOR AREA (sf) ................................. 20160
   5> VOLUME (cuft) ................................... 181440
   6> NUMBER OF DWELLING UNITS ........................ 16
  CREDITS
   7> HOUSEWRAP/VERIFIED AIR LEAKAGE (Yes,No,SLA) ..... No
   8> RADIANT BARRIER (Yes, No, CoolRoof) ............. Yes
   9> VERIFIED INSULATION QUALITY (Yes, No) ........... No
  HVAC SYSTEM
   10> NUMBER OF SYSTEMS SERVING ZONE ................. 16
   11> HEATING SYSTEM NAME ............................ FURN
   12> COOLING SYSTEM NAME ............................ AC
   13> DUCT SYSTEM NAME ............................... DUCT
   14> NATURAL VENTILATION SYSTEM NAME ................ VENT
   15> FAN VENTILATION SYSTEM NAME .................... None
   16> THERMOSTAT NAME ................................ Setback
  HVAC SIZING
   17> NUMBER OF PEOPLE/UNIT (occupants/unit) ......... 3
  
  OPAQUE
  ======
  
  OPAQUE SURFACES
  
   #> NUMBER OF SURFACES (100 maximum) ................ 10
        OPAQUE   AREA                 SOLAR OPAQUE        ZONE OR
        SURFACE  OR           PLAN    GAINS CHARAC-       OPAQUE   LOCATION/
        NAME     LENGTH TILT  AZIMUTH (Y/N) TERISTICS     NAME     COMMENTS
        ---1---- --2--- --3-- ---4--- --5-- ------6------ ---7---- ------8-------
   1>   RWALL    1296   Vert  Right   Yes   WALL.R13      HOUSE    Right Wall
   2>   FWALL    5040   Vert  Front   Yes   WALL.R13      HOUSE    Front Wall
   3>   LWALL    1296   Vert  Left    Yes   WALL.R13      HOUSE    Left Wall
   4>   BWALL    5040   Vert  Back    Yes   WALL.R13      HOUSE    Back Wall
   5>   ACEIL    5040   Horz  n/a     Yes   ROOF.R30      HOUSE    Attic Ceiling
   6>   RDOOR    0      Vert  Right   Yes   DOOR          RWALL    North Door
   7>   LDOOR    0      Vert  Left    Yes   DOOR          LWALL    North Door
   8>   FDOOR    392    Vert  Front   Yes   DOOR          FWALL    North Door
   9>   BDOOR    392    Vert  Back    Yes   DOOR          BWALL    North Door
   10>  EDGE     352    n/a   n/a     No    EDGE          HOUSE    Exposed Edge
  
  OPAQUE CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (50 maximum) .......... 11
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/10/07  Program-MENU                |
  |             Run-20KFinlA  Project-20160sft 16DU  Date-10/10/07              |
  -------------------------------------------------------------------------------
  
        OPAQUE        OPAQUE           CAV-  SHEATH- U-FAC  APP    APPENDIX IV
        CHARAC-       SURFACE    FRAME ITY   ING     OR     IV     LOOKUP
        TERISTIC      TYPE       TYPE  R-VAL R-VAL   F-VAL  LOOKUP NAME
        ------1------ ----2----- --3-- --4-- ---5--- --6--- --7--- ------8-------
   1>   WALL.R13      Wall       Wood  13    n/a     0.102  Yes    W.13.2X4.16
   2>   WALL.R19      Wall       Wood  19    n/a     0.074  Yes    W.19.2X6.16
   3>   WALL.R21      Wall       Wood  21    n/a     0.069  Yes    W.21.2X6.16
   4>   ROOF.R19      Roof       Wood  19    n/a     0.049  Yes    R.19.16
   5>   ROOF.R30      Roof       Wood  30    n/a     0.032  Yes    R.30.16
   6>   ROOF.R38      Roof       Wood  38    n/a     0.026  Yes    R.38.16
   7>   DOOR          Door       n/a   0     n/a     0.50   Yes    DOOR
   8>   FLOORX.R13    FloorExt   Wood  13    n/a     0.046  Yes    FX.13.2X6.16
   9>   FLOORX.R19    FloorExt   Wood  19    n/a     0.037  Yes    FX.19.2X8.16
   10>  EDGE          SlabEdge   n/a   0     n/a     0.73   Yes    EDGE.EXT
   11>  EDGE.R7       SlabEdge   n/a   0     n/a     0.56   Yes    EDGE.EXT.R7
  
  GLAZING
  =======
  
  GLAZING SURFACES
  
   #> NUMBER OF SURFACES (100 maximum) ................ 4
        GLAZING                      GLAZING       OVERHANG  INT/EXT   ZONE OR
        SURFACE  AREA        PLAN    CHARAC-       SIDE FIN  SHADE     OPAQUE
        NAME     (sf)   TILT AZIMUTH TERISTICS     NAME      NAME      NAME
        ---1---- --2--- -3-- ---4--- ------5------ ----6---- ----7---- ---8----
   1>   RGLASS   324    Vert Right   WINDOW        None      None      RWALL
   2>   FGLASS   1260   Vert Front   WINDOW        None      None      FWALL
   3>   LGLASS   324    Vert Left    WINDOW        None      None      LWALL
   4>   BGLASS   1260   Vert Back    WINDOW        None      None      BWALL
  
  GLAZING CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (100 maximum) ......... 1
        GLAZING      GLAZING
        CHARAC-      SURFACE  U-
        TERISTICS    TYPE     FACTOR  SHGC    DESCRIPTION
        -----1------ ---2---- ---3--- ---4--- --------------5---------------
   1>   WINDOW       Window   0.67    0.40
  
  MASS
  ====
  
  MASS SURFACES
  
   #> NUMBER OF SURFACES (50 maximum) ................. 2
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  ===============================================================================
  |                 MICROPAS7 v7.30  Date-10/10/07  Program-MENU                |
  |             Run-20KFinlA  Project-20160sft 16DU  Date-10/10/07              |
  -------------------------------------------------------------------------------
  
        MASS              MASS
        SURFACE   AREA    CHARAC-       ZONE
        NAME      (sf)    TERISTICS     NAME      LOCATION/COMMENTS
        ----1---- ---2--- ------3------ ----4---- ------------5------------
   1>   CSLAB     4032    SLAB.CVR      HOUSE     Covered Slab
   2>   ESLAB     1008    SLAB.EXP      HOUSE     Covered Slab
  
  MASS CHARACTERISTICS
  
   #> NUMBER OF CHARACTERISTICS (25 maximum) .......... 3
        MASS                         THICK SURF- VOLUME CON-
        CHARAC-                      NESS  ACE   HEAT   DUCT-
        TERISTIC      MASS TYPE      (in)  R-VAL CAP    IVITY  UIMC
        ------1------ ------2------- --3-- --4-- --5--- --6--- --7--
   1>   SLAB.EXP      SlabOnGrade    3.5   0.0   28     0.98   4.6
   2>   SLAB.CVR      SlabOnGrade    3.5   2.0   28     0.98   1.8
   3>   RAISED.MASS   InteriorHorz   2.0   0.0   28     0.98   2.5
  
  HVAC
  ====
  
  HEATING SYSTEMS
  
   #> NUMBER OF HEATING SYSTEMS (25 maximum) .......... 1
        HEATING      HEATING          HEATPUMP   HYDRONIC
        SYSTEM       SYSTEM    GAS    ELECTRIC   WATER HEATING
        NAME         TYPE      AFUE   HSPF       SYSTEM NAME
        -----1------ ----2---- --3--- ----4----- ------5------
   1>   FURN         Furnace   0.78   n/a        None
  
  COOLING SYSTEMS
  
   #> NUMBER OF COOLING SYSTEMS (25 maximum) .......... 1
        COOLING      COOLING              VERIF  VERIF       VERIF
        SYSTEM       SYSTEM         VERIF REFRIG AIR   VERIF COOL
        NAME         TYPE      SEER EER   OR TXV FLOW  FAN   CAP
        -----1------ ----2---- -3-- --4-- --5--- --6-- --7-- --8--
   1>   AC           ACSplit   13   No    Yes    No    No    No
  
  DUCT SYSTEMS
  
   #> NUMBER OF DUCTS (25 maximum) .................... 1
        DUCT          DUCT    HEATING       COOLING                VERIF   VERIF
        SYSTEM        INSUL   DUCT          DUCT          VERIF    SURFACE BURIED
        NAME          R-VALUE LOCATION      LOCATION      LEAKAGE  AREA    DUCT
        ------1------ ---2--- ------3------ ------4------ ---5---- ---6--- --7---
   1>   DUCT          6       Attic         Attic         Yes      No      No
  
  NATURAL VENTILATION SYSTEMS
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  |                 MICROPAS7 v7.30  Date-10/10/07  Program-MENU                |
  |             Run-20KFinlA  Project-20160sft 16DU  Date-10/10/07              |
  -------------------------------------------------------------------------------
  
        NATURAL       NATURAL      INLET     HEIGHT
        VENTILATION   VENTILATION  AREA      DIFF
        SYSTEM NAME   TYPE         PER ZONE  (ft)
        ------1------ -----2------ ----3---- ---4---
   1>   VENT          Standard     0         8.0
  
  WATER HEATING
  =============
  
  WATER HEATING SYSTEMS
  
   #> NUMBER OF WATER HEATING SYSTEMS (25 maximum) .... 1
        WATER         WATER                       # OF            HYDRONIC/
        HEATING       HEATING       HEATER/BOILER HEATERS/BOILERS RECIRC
        NAME          TYPE          SYSTEM NAME   INSTALLED       SYSTEM NAME
        ------1------ ------2------ ------3------ -------4------- ------5------
   1>   WH1           DHW           GAS.STOR      16              None
  
  HEATER/BOILER SYSTEMS
  
   #> NUMBER OF HEATER/BOILER SYSTEMS (25 maximum) .... 1
  
  HEATER/BOILER SYSTEM 'GAS.STOR'
  
   1> HEATER/BOILER SYSTEM NAME ....................... GAS.STOR
   2> TANK TYPE (Storage, Instantaneous, etc.) ........ Storage
   3> HEATER ELEMENT TYPE (Electric, Gas, HeatPump) ... Gas
   4> DISTRIBUTION TYPE (Standard, PointOfUse, etc.) .. Standard
   5> ENERGY FACTOR ................................... 0.575
   6> TANK VOLUME (gallons) ........................... 50
   7> RATED INPUT (Btu/hr) ............................ n/a
   12> RECOVERY EFFICIENCY (fraction) ................. n/a
   13> STANDBY LOSS (fraction) ........................ n/a
  WATER HEATING CREDIT
   14> CREDIT TYPE (None, Solar, WoodStove) ........... None
  
  HYDRONIC/RECIRCULATION SYSTEMS
  
   #> NUMBER OF HYDRONIC/RECIRC SYSTEMS (25 maximum) .. 0



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
Trip Lengths from Traffic Studies 



Newhall Land & Lennar Westside Area
Purpose Total Trips Trip-Miles Ave. Trip Length (Miles)

Home-Based Work Productions 44,708 478,200 10.7

Home-Based Shopping Productions 37,002 191,640 5.2

Home-Based Other Productions 72,555 510,780 7.0

Total Home-Based Productions 154,265 1,180,620 7.7

Non-Westside Area (Remainder of Santa Clarita Valley)
Purpose Total Trips Trip-Miles Ave. Trip Length (Miles)

Home-Based Work Productions 281,950 4,672,380 16.6

Home-Based Shopping Productions 281,204 3,035,400 10.8

Home-Based Other Productions 488,749 5,411,700 11.1

Total Home-Based Productions 1,051,903 13,119,480 12.5

source: SCVCTM LRC 4.1.b

Home-Based Production Trip Length Averages by Purpose

Austin-Foust Associates, Inc.
105.363: 11/2/2007: AveTripLengthCalcs for Ps Only.xls



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
Area Source URBEMIS Run 



CO2

186.24
11.70

197.94

Consumer Products
Architectural Coatings
TOTALS (tons/year, unmitigated)

Area Source Changes to Defaults

Source
Natural Gas
Hearth
Landscape

Project Location: Los Angeles County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

AREA SOURCE EMISSION ESTIMATES (Annual Tons Per Year, Unmitigated)

Urbemis 2007 Version 9.2.2

Detail Report for Annual Area Source Unmitigated Emissions (Tons/Year)

File Name: U:\Landmark Village\Report 2 LV\Source Files 2 LV\URBEMIS files and outputs\Operational & Area Emissions.urb9

Project Name: Landmark Village Operational and Area Emissions



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
Life Cycle Greenhouse Gas Emissions from Building Materials 
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1.0 EXECUTIVE SUMMARY 

This report evaluates the life cycle greenhouse gas (GHG) emissions associated with the building 
materials used in the construction of Newhall Ranch.1 The life cycle GHG emissions include the 
embodied energy from the materials manufacture and the energy used to transport those materials 
to the site.  This report then compares the life cycle GHG emissions to the overall annual operational 
emissions of Newhall Ranch.2  Lastly, the report provides estimates for life cycle GHG emissions 
specific to Landmark Village based on the analyses performed for Newhall Ranch.  The materials 
analyzed in this report include materials for 1) residential and non-residential buildings, 2) site 
infrastructure and 3) the water reclamation plant.  This report calculates the overall life cycle 
emissions from construction materials to be 4,000 – 27,200 tonnes per year, or 1.3 – 8.9% of the 
overall Newhall Ranch project emissions.    

ENVIRON estimated the life cycle GHG emissions for buildings by conducting an analysis of 
available literature on life cycle analyses (LCA) for buildings.  According to these studies, 
approximately 75 - 97% of GHG emissions from buildings are associated with energy usage during 
the operational phase; the other 3 - 25% of the GHG emissions are due to material manufacture 
and transport.  Using the GHG emissions from the operation of Newhall buildings, 3% to 25% 
corresponds to 3,200 to 26,400 tonnes CO2 per year or 1.0 – 8.7% of the NRSP project 
emissions.   

ENVIRON calculated the life cycle GHG emissions for infrastructure (roads, storm drains, utilities, 
gas, electricity, cable) to be equal to a one time emission of 31,600 tonnes CO2.   This analysis 
considered the manufacture and transport of concrete and asphalt.   Based on this analysis, the 
transport of the materials leads to 2,100 tonnes of CO2 emissions and the manufacture of the 
materials leads to 29,500 tonnes of emissions.  Because the manufacture of concrete has a higher 
CO2 emission factor and Newhall estimates higher quantities of concrete than asphalt, the majority 
of the emissions for infrastructure result from the manufacture of concrete.  Because the asphalt and 
concrete are locally sourced, the transportation emissions are relatively small. If a 40 year lifespan 
of the infrastructure is assumed, the total annualized emissions are 800 tonnes per year or 0.3% of 
the Newhall Ranch project emissions. 

ENVIRON calculated the life cycle GHG emissions for the water reclamation plant (WRP) based 
upon the estimated amount of concrete used to construct the WRP.  Based on this analysis, the 
transport of the concrete for the WRP leads to 100 tonnes of CO2 emissions and the manufacture of 
the materials leads to 2,200 tonnes of CO2 emissions, the combination of which represent 0.02% of 
the NRSP project emissions.  Because the concrete is locally sourced, the transportation emissions 
are relatively small.  

                                                 
1 ENVIRON performed calculations specific to the NRSP and estimated emissions for Landmark Village based on 
total building area.  
2 ENVIRON estimated life cycle GHG emissions from materials in the NRSP and did not include estimates for 
Entrada and VCC because data was not readily available.  The percentages reflect the portion of life cycle GHG 
emissions compared to the total emissions for the NRSP area. 



 

 2   

The overall life cycle emissions from embodied energy in the Newhall Ranch building materials, 
annualized by 40 years, are 4,000 – 27,200 tonnes CO2 / year.  This represents 1.3 – 8.9% of 
the annualized GHG emissions from the NRSP area.  The bulk of these emissions (1.0% to 8.7%) 
are from general life cycle analysis studies and do not reflect the details of Newhall Ranch.   

ENVIRON estimated life cycle GHG emissions from embodied energy in Landmark Village based 
on the life cycle GHG emissions from the NRSP and the total building area of Landmark Village.  
The overall life cycle emissions from embodied energy in Landmark Village, annualized by 40 
years, are 400 – 2,100 tonnes CO2 / year.  This represents 1.3 – 7.7% of the annualized GHG 
emissions from Landmark Village.   
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2.0 INTRODUCTION 

This report evaluates the life cycle greenhouse gas (GHG) emissions associated with the building 
materials used in the construction of Newhall Ranch. The life cycle GHG emissions include the 
embodied energy from the materials manufacture and the energy used to transport those materials 
to the site.  This report then compares the life cycle GHG emissions to the overall annual operational 
emissions of Newhall Ranch.  Lastly, the report provides estimates for life cycle GHG emissions 
specific to Landmark Village based on the analyses performed for Newhall Ranch.  The materials 
analyzed in this report include materials for 1) residential and non-residential buildings, 2) site 
infrastructure and 3) the water reclamation plant.  

2.1 Background on Life Cycle Analysis 

LCA is a method developed to evaluate the mass balance of inputs and outputs of systems and to 
organize and convert those inputs and outputs into environmental themes or categories.  In this 
case, the LCA is related to GHG emissions associated with the different stages of a life cycle.  The 
LCA field is still relatively new, and while there are general standards for goals and general 
practices for LCAs3 the specific methodologies and, in particular, the boundaries chosen for the LCA 
makes inter-comparison of various studies difficult.  Simple choices such as the useful life of a 
building or road, for example, can change the LCA outcome substantially. Additionally, the 
geographic location, climatic zone and building type significantly influence patterns of energy 
consumption (and energy efficiency) and therefore determine life cycle GHG emissions, which 
makes comparisons among different studies difficult.  

The calculations and results presented in this report are estimates and should be used only for a 
general comparison to the overall GHG emissions estimated in the Climate Change Technical 
Report.  LCA emissions vary based on input assumptions and assessment boundaries (e.g., how far 
back to trace the origin of a material).  Assumptions made in this report are generally conservative.  
However, due to the open-ended nature of LCAs, the analysis is not exact and may be highly 
uncertain.   

3.0 EMISSIONS ESTIMATES 

3.1 Life Cycle GHG Emissions from Building Materials 

ENVIRON estimated the life cycle GHG emissions for building materials by conducting an analysis 
of available literature on life cycle analyses (LCA) for buildings.  According to these studies, 
approximately 75 - 97% of GHG emissions from buildings are associated with energy usage during 
the operational phase; the other 3 - 25% of the GHG emissions are due to building material 
manufacture and transport.  Based on the GHG emissions from the operation of Newhall buildings4, 

                                                 
3 ISO 14044 and ISO 14040 
4 Climate Change Technical Report: Newhall Ranch.  ENVIRON.  January 2008. 
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3% to 25% corresponds to 3,200 to 26,400 tonnes CO2 per year, as shown in Table 1.  The 
specific LCA studies used are discussed in the next section. 

With the current energy generation mix in the US which relies heavily on fossil fuel based sources, 
focusing on energy efficiency measures (which ultimately reduces lifetime GHG emissions) is more 
effective in reducing the overall GHG footprint than focusing on materials with low embodied 
energy. As the energy generation measures reduce their GHG intensity (shift away from fossil fuel to 
renewable fuels), material selection will be a more critical factor in a building’s GHG emissions 
over its life cycle. 

3.1.1 LCA Studies for Buildings 
The LCA literature studies tend to compare the energy used to make and transport building 
materials, or the embodied energy, with the operational energy use.  In this manner, the relative 
importance of the embodied energy can be assessed.  ENVIRON discusses several studies that 
compare the embodied energy and the operational energy. 

A life cycle assessment of a 66,000 ft2 sustainably-designed university building5 in the US Mid-west6 
estimated that the GHG emissions associated with its energy use over a 100-year time horizon to 
be 135,000 metric tones of carbon dioxide equivalent (CO2e), 96.5% of which result from 
operations phase activities, 3% from material production (of which ⅓ is cement production) and 
0.5% from transportation and decommissioning combined.  The study also notes that the GHG 
emissions closely matches the distribution of life cycle energy distributions, indicating that 
operational energy requirements are the key factor determining overall GHG emissions, especially 
when considering fossil fuel based energy generation.  This building has a longer estimated life 
than the Newhall Ranch buildings, which would lead to a lower comparison of embodied energy to 
operational energy.     

A study of single-family homes in the US Mid-west,7 one built using standard construction techniques 
and the second incorporating energy efficiency measures, reached similar conclusions.  Over the 
life cycle of the homes (assumed to be 50 years), the conventional home uses 15,000 MMBTU and 
the energy efficient configuration uses 6,000 MMBTU of energy, representing a 60% reduction in 
overall energy.  As GHG emissions closely match the distribution of life cycle energy distributions, 
the energy efficient variant resulted in 63% fewer emissions.  Of the total energy use over the 
structure’s life cycle, 91% of the conventional house total energy results from energy consumed in 
the use stage (e.g., operating energy).  This value drops to 74% in the energy efficient home as the 
energy embodied in the building materials stays the same or is slightly higher than that in the 
conventional home and operating energy is reduced. 

                                                 
5  Includes 4 floors of classroom and open-plan offices and 3 floors of hotel rooms, in this evaluation used as a 
surrogate for a generic commercial structure. 
6 Scheuer, C., G.A. Keoleian, and P. Reppe. (2003) Life cycle energy and environmental performance of a new 
university building: Modeling challenges and design implications. Energy and Buildings, 35(10): p. 1049. 
7 Keoleian, G.A., S. Blanchard, and P. Reppe. (2000) Life-cycle energy, costs, and strategies for improving a single-
family house. Journal of Industrial Ecology, 4(2): p. 135. 
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Similarly, a review of 60 case studies of homes from nine European countries in a variety of 
climates8 indicated that operating energy represents the largest part of energy demand by a 
building during its life cycle.  In one evaluation the operating energy is reported as between 92 - 
95% for conventional construction and 72 - 90% for low-energy buildings9 (which are also 
consistent with other literature references10).  Sartori and Hestnes26 also note that buildings 
constructed with energy efficiency measures may have a higher energy (and concomitant GHG 
emissions) embodied by the materials used in construction (e.g., more insulation, higher thermal 
mass), but over the lifespan of the building the overall energy use (operating and embodied energy) 
is dramatically lower due to the large reductions in operating energy.  As an example, the 
embodied energy was estimated to be 1171 kWh/m2 for a conventional house and 1391 kWh/m2 
for a passive, energy efficient home, an increase of 220 kWh/m2 or 19%.  Over the lifetime of the 
building, however, the total energy (operating and embodied) of the conventional house was 
approximately 22,500 kWh/m2, while the passive house was roughly 5,500 kWh/m2, a four-fold 
decrease in the total energy over an assumed 80 year life cycle. 

3.1.2 Energy Efficiency vs. Embodied Energy in Buildings 
From our analysis of these assessments, we note the following major conclusions: 

• To minimize GHG lifetime emissions, optimization of energy efficiency (both thermal 
and electrical) for the operational phase of a building should be the primary emphasis 
for design, especially when the energy supplied is generated from fossil fuel sources.  

• Passive design measures such as the orientation of structure to maximize solar heating 
and daylighting as well as natural ventilation; heavy construction to increase the 
thermal mass of the structure with materials that have a high capacity for absorbing 
heat and change temperature slowly; and solar control like window shading11 should 
be emphasized12,13,14 as they have a negligible increase in embodied energy (GHG 
emissions from material production) and can reduce total energy substantially.15 

• Active energy efficiency measures (e.g., mechanical ventilation, artificial cooling, free 
cooling) may as much as double the embodied energy of the structure, but can halve 
overall energy usage.   

                                                 
8 Sartori, I. and A.G. Hestnes. (2007) Energy use in the life cycle of conventional and low-energy buildings: A review 
article. Energy and Buildings, 39(3): p. 249. 
9 Winther, B.N. and A.G. Hestnes. (1999) Solar versus green: The analysis of a Norwegian row house. Solar Energy, 
66(6): p. 387. 
10 Adalberth, K., A. Almgren, and E.H. Petersen. (2001) Life Cycle Assessment of Four Multi-Family Buildings. 
International Journal of Low Energy and Sustainable Buildings, 2. 
11 United Nations Environment Program 2007 Buildings and Climate Change report whole-house system measures 
are recommended for the Mediterranean and desert climate zones 
12 Browning, W.D. and J.J. Romm. (1998) Greening the Building and the Bottom Line. Snowmass, Colorado: Rocky 
Mountain Institute. 
13 United Nations Environment Program. (2007) Buildings and Climate Change: Status, Challenges and 
Opportunities. 
14 US Department of Energy Building Technologies Program. (2007) www.eere.energy.gov/buildings/. October. 
15 Sartori, I. and A.G. Hestnes. (2007) Energy use in the life cycle of conventional and low-energy buildings: A review 
article. Energy and Buildings, 39(3): p. 249. 
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• With the current energy generation mix in the US which relies heavily on fossil fuel 
based sources, focusing on energy efficiency measures (which ultimately reduces 
lifetime GHG emissions) is more effective in reducing the overall GHG footprint than 
focusing on materials with low embodied energy.   As the energy generation measures 
reduce their GHG intensity (shift away from fossil fuel to renewable), material selection 
will be a more critical factor in a building’s GHG emissions over its life cycle. 

One can not evaluate the life cycle emissions of a building product independent of the impact that 
the building product has on energy use.  For example, studies that evaluate the relative embodied 
energy and GHG emissions associated with the production of structural materials such as steel, 
concrete or wood generally indicate that the wood products have the lowest GHG emissions as it is 
produced from a renewable resource that may actually remove CO2 during its production phase 
and sequester it during its use phase.16,17  However, these studies do not account for the effect of the 
material on overall building energy efficiency, which is often heavily dependent on the climate in 
which the building is located.  In desert climates, the thermal mass of the structure is important for 
energy savings, as the thermal mass cools at night and keep the house cool during the day during 
hot weather and conversely heats during the day keeps the house warm during the evening during 
cool weather.  To increase thermal mass, concrete is much more effective than wood.  In other types 
of climates (cooler with less solar heating), wood with insulation has a greater impact at improving 
overall building efficiency.    

For some building products or systems, the net energy savings during the operational portion of the 
building’s life cycle are comparable.  If this is the case, then the alternative with the lowest 
embodied GHG emissions will result in the lowest life cycle GHG emissions.   

Building materials with high replacement rates, like carpeting and wiring, can often have a high 
contribution to the overall GHG emissions as their impact is dependent on renovation schedules.  
For example, if two building materials have the same embodied energy but one is replaced every 5 
years and the second is replaced every 25 years then the first will have five times the embodied 
energy over the lifetime of the building.  As such Scheuer et al.18 indicate that “[d]esign strategies 
that maximize the service life of building materials should be maximized.”  These strategies include 
designing the structure for minimal material use and choosing materials with low embodied energy, 
high recycled content, and long life spans. 

From our analysis of these product or system specific assessments, we note the following major 
conclusions: 

• Products or systems which have the greatest impact in improving overall building 
energy efficiency over the building’s life cycle should be selected to minimize life cycle 

                                                 
16 Borjesson, P. and L. Gustavsson. (2000) Greenhouse gas balances in building construction: Wood versus concrete 
from life-cycle and forest land-use perspectives. Energy Policy, 28(9): p. 575. 
17 Lenzen, M. and G. Treloar. (2002) Embodied energy in buildings: Wood versus concrete - Reply to Borjesson and 
Gustavsson. Energy Policy, 30(3): p. 249. 
18 Scheuer, C., G.A. Keoleian, and P. Reppe. (2003) Life cycle energy and environmental performance of a new 
university building: Modeling challenges and design implications. Energy and Buildings, 35(10): p. 1049. 
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GHG emissions.  These alternatives may not necessarily have the lowest embodied 
GHG emissions. 

• When evaluating products or systems that have similar impacts on overall building 
energy efficiency, alternatives with the lowest embodied GHG emissions should be 
selected to minimize GHG emissions. 

• Materials with high replacement rates (e.g., carpeting, wiring) tend to have higher 
embodied energy due to their short life cycle, therefore minimizing embodied GHG 
emissions is most critical for these types of products or systems to minimize overall 
GHG emissions.  Materials with low replacement rates (e.g., piping, air ducts) tend to 
have lower embodied energy over the life cycle of the building, therefore differences 
in overall GHG emissions between several alternative are likely to be small. 

3.2 GHG Emissions from Manufacture of Infrastructure Materials 

ENVIRON evaluated the embodied energies of materials likely to be found in the 
infrastructure (roads, storm drains, utilities, gas, electricity, cable) of the Newhall 
development.  The embodied energies of different materials vary based upon the 
transportation distance and manufacturing processes.  A material that is locally-sourced 
may require a large amount of energy to be produced and, on the contrary, a material 
with a relatively low energy intensity may be sourced from farther away.  ENVIRON 
assumed that concrete and asphalt will be among the dominant materials used in the 
infrastructure and estimated the embodied energies of these two materials. The 
manufacture of these materials results in overall CO2 emissions of 29,500 tonnes.  89% of 
these emissions (26,200 tonnes) result from the manufacture of concrete because concrete 
has a higher CO2 emission factor and is predicted to be used in higher quantities than 
asphalt.   

3.2.1 Embodied Energy in Concrete Production 
Concrete is composed primarily of cement, water, and aggregate such as sand and 
gravel, with small amounts of chemical admixtures.  A typical concrete mix contains 
approximately 15% cement by volume.19  Because the remaining 85% of concrete is 
composed of water and aggregate, ENVIRON assumed that all of the manufacture-related 
embodied energy in concrete stems from the production of cement.  

There are two main sources of CO2 emissions from the production of cement: “calcining” 
emissions and fossil fuel combustion emissions.  Calcining emissions result from the 
chemical conversion of limestone (CaCO3) to calcium oxide (CaO) and carbon dioxide 
(CO2).  CaO is a precursor to cement and CO2 is released to the atmosphere. The 
emissions from fossil fuel combustion vary based on fuel type, but in general slightly more 

                                                 
19 Portland Cement Association. Cement and Concrete Basics. 
http://www.cement.org/basics/concretebasics_concretebasics.asp 
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than half of the emissions associated with cement production are attributed to calcining 
emissions and the remainder result from fossil fuel combustion. 20   

ENVIRON used three sources to estimate CO2 emission factors for the production of 
cement.  The Energy Information Administration (EIA)21 and AP-4222 estimate that 0.5 
tonnes of CO2 are emitted from the calcining process for every 1 tonne of cement 
produced.  AP-42 also provides a range (0.75 – 1.19 tonnes CO2 / tonne cement) of 
total CO2 emission factors (including calcining emissions and fossil fuel combustion 
emissions).  The consulting group Battelle23 estimates a total CO2 emission factor for 
cement production in North America of 0.99 tonnes CO2 / tonne cement.  These emission 
factors are presented in Table 2. 

3.2.2 Embodied Energy in Asphalt Production 
The manufacture of asphalt is less energy intensive than the manufacture of cement.  
Asphalt is composed of asphalt cement and aggregate; the aggregate typically constitutes 
92% by weight of the asphalt mixture.24  AP-42 estimates CO2 emission factors for batch 
mix (37 pounds CO2 / short ton asphalt) and drum mix (33 pounds CO2 / short ton 
asphalt) hot mix asphalt plants based on fuel usage within the plants.25  ENVIRON used 
the average of these two values to represent the embodied energy of asphalt for the 
Newhall Ranch infrastructure.  

3.2.3 Embodied Energy in Infrastructure 
ENVIRON used the CO2 emission factors from cement and asphalt to estimate the 
embodied energy of the infrastructure materials in Newhall Ranch.  Predicted amounts of 
concrete and asphalt for the infrastructure were provided by Newhall and are shown in 
Table 3.  The estimated emissions from the manufacture of the infrastructure materials are 
presented in Table 4.  Because concrete is 15% cement by volume,26 the total volume of 
concrete in Table 3 is multiplied by 15% to yield the volume of cement presented in Table 
4.  The emissions from the cement manufacture are assumed to be equal to the emissions 
from concrete manufacture.  One-time emissions from concrete and asphalt manufacture 
for infrastructure materials are estimated to be 26,200 and 3,300 tonnes CO2, 
respectively.  

                                                 
20 USGS 2005 Minerals Yearbook: Cement. February 2007. pg 16.1-16.2.  
http://minerals.usgs.gov/minerals/pubs/commodity/cement/cemenmyb05.pdf  
21 EIA Energy Market and Economic Impacts of S.280, the Climate Stewardship and Innovation Act of 2007. August 
2007. http://www.eia.doe.gov/oiaf/servicerpt/csia/special_topics.html 
22 EPA AP42 Section 11.6: Portland Cement Manufacturing. http://www.epa.gov/ttn/chief/ap42/ch11/final/c11s06.pdf 
23 Battelle. Humphreys, K. and Mahasenan, M. Climate Change: Toward a Sustainable Cement Industry. March 
2002. 
24 EPA AP42 section 11.1: Hot Mix Asphalt Plants. pg 11.1-1. http://www.epa.gov/ttn/chief/ap42/ch11/final/c11s01.pdf 
25 EPA AP42 section 11.1: Hot Mix Asphalt Plants. Tables 11.1-5 and 11.1-7. 
http://www.epa.gov/ttn/chief/ap42/ch11/final/c11s01.pdf 
26 Portland Cement Association. Cement and Concrete Basics. 
http://www.cement.org/basics/concretebasics_concretebasics.asp 
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3.3 Embodied Energy in Water Reclamation Plant Construction Materials 

The Water Reclamation Plant (WRP) will require building materials that are not accounted 
for in the estimates presented in section 3.1 or in the estimated amounts of concrete and 
asphalt used to determine the embodied energy of the infrastructure.  Thus, a separate 
analysis of the embodied energy in the WRP is presented here.  For simplicity, ENVIRON 
considered only concrete in this first-order approximation; additional building materials 
such as steel will contribute to the embodied energy.  

In order to estimate the embodied energy of the WRP, ENVIRON used the CO2 emission 
factor for cement (explained in section 3.2.1) and Newhall’s estimate of the amount of 
concrete required (12,895 cubic yards or 23,400 tonnes) for a 6.8 MGD WRP.  As with 
the infrastructure calculations described previously, the volume of concrete is multiplied by 
15% to yield the volume of cement required.  The manufacture of this cement will emit 
approximately 2,200 tonnes of CO2, as shown in Table 4.  These emissions are assumed 
to be equal to the emissions from the concrete manufacture. 

The emissions associated with transport of these materials will be addressed in a later 
section of this report. 

3.4 Transportation of Materials for Infrastructure and Water Reclamation Plant 

ENVIRON estimated the emissions from the transportation of the infrastructure and WRP.  
Newhall provided approximate distances between the materials’ source locations and the 
development site.  Using the infrastructure material quantities specified in Table 3 and the 
quantity of concrete required for the WRP provided by Newhall, ENVIRON estimated 
emissions of 2,200 tonnes CO2 from the transportation of the concrete and asphalt in the 
infrastructure and WRP.27  Details of the calculations are outlined in Table 5.  

3.4.1 Calculation of Emissions from Transportation of Materials for Buildings 
Although each particular shipper operates with greater or lesser efficiencies, ENVIRON 
assumed an average GHG emission rate per tonne-mile28 for each mode of transportation.  
Although it is likely that more dense material has a slightly lower GHG shipping intensity 
than does less dense material, this analysis developed a single emission factor per tonne-
mile of material moved, regardless of density, for each mode of transportation. 

3.4.1.1 Emissions associated with transporting the material 

Emission factors were calculated from DOE EERE energy intensity indicators.29 EERE data 
is presented in terms of energy per mile traveled.  These were converted using AP-42 
conversion factors30 for energy in different types of fuel, and California Climate Action 

                                                 
27 For the estimates of emissions from material transportation, ENVIRON conservatively assumed that the entire 
concrete mix, not just cement, is transported from the source locations to the development site.  
28 A tonne-mile refers to the amount of material (in tonnes) moved a distance of one mile. 
29 Grams CO2 / tonne mile. See http://intensityindicators.pnl.gov/trend_data.stm   Transportation sector data. 
30 AP42 conversions available at http://www.epa.gov/ttn/chief/ap42/appendix/appa.pdf 
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Registry (CCAR) General Reporting Protocol (GRP)31 emission factors for mass of CO2 

emitted per gallon of fuel.  Trains and trucks are assumed to run on diesel. These emission 
factors are listed in Table 5.  The emission factors developed above were multiplied by the 
distances traveled by each type of transportation.   

3.5 Summary of Emissions from Buildings, Infrastructure, and Water 
Reclamation Plant 

Table 6 presents the summary of the life cycle greenhouse gas (GHG) emissions 
associated with the building materials used in the construction of Newhall Ranch. The life 
cycle GHG emissions include the embodied energy from the materials manufacture and 
the energy used to transport those materials to the site.  The materials analyzed include 
materials for 1) residential and non-residential buildings, 2) site infrastructure and 3) the 
water reclamation plant.  This report calculates the overall life cycle emissions from 
construction materials to be 4,000 – 27,200 tonnes per year, or 1 – 9% of the overall 
Newhall Ranch project emissions. 

3.6 Summary of Life Cycle GHG Emissions from Landmark Village 

ENVIRON used the analyses of the life cycle GHG emissions from the NRSP and a scaling 
factor based on total building area to estimate the life cycle GHG emissions from 
Landmark Village.  Table 7 shows the buildings areas used to develop the scaling factor.  
ENVIRON assumed that the amount of infrastructure materials for Landmark Village would 
scale approximately according to the total residential and non-residential building area.  
Table 8 summarizes the life cycle GHG emissions from Landmark Village based on this 
scaling factor.  Emissions from buildings and infrastructure materials are scaled from the 
NRSP emissions.  Because the WRP is located within Landmark Village, the emissions from 
the WRP are equal to the WRP emissions specified for the NRSP.  This report calculates 
the overall life cycle emissions from construction materials to be 400 – 2,100 tonnes CO2 
per year, or 1.3 – 7.7% of the overall Landmark Village project emissions.  

                                                 
31 The GRP is available online at http://www.climateregistry.org/docs/PROTOCOLS/GRP%20V2-March2007_web.pdf 



3% 25%

105,485 3,165 26,371

Notes:

Abbreviations:
CO2 = Carbon Dioxide
GHG = Greenhouse Gas
LCA = Life Cycle Analysis

Sources:

Table 1

Newhall Land
Newhall California

Adalberth, K., A. Almgren, and E.H. Petersen. (2001) Life Cycle Assessment of Four Multi-Family Buildings. International 
Journal of Low Energy and Sustainable Buildings , 2.

Winther, B.N. and A.G. Hestnes. (1999) Solar versus green: The analysis of a Norwegian row house. Solar Energy , 66(6): p. 387.

Sartori, I. and A.G. Hestnes. (2007) Energy use in the life cycle of conventional and low-energy buildings: A review article. Energy 
and Buildings , 39(3): p. 249.

Keoleian, G.A., S. Blanchard, and P. Reppe. (2000) Life-cycle energy, costs, and strategies for improving a single-family house. 
Journal of Industrial Ecology , 4(2): p. 135.

Scheuer, C., G.A. Keoleian, and P. Reppe. (2003) Life cycle energy and environmental performance of a new university building: 
Modeling challenges and design implications. Energy and Buildings , 35(10): p. 1049.

2. Represents CO2 emissions from electricity and natural gas use.  From the Newhall Ranch Climate Change Technical 
Report for Design Alternative 2.

Life Cycle Greenhouse Gas (GHG) Emissions From Materials1 Used for Buildings

3. Percentages are based upon LCA studies below.  The studies compared energy used in the manufacture and transport 
of materials to energy use from electricity and natural gas.  Varying lifetimes of homes were assumed in each study.  As 
homes become more energy efficient, the portion of GHGs from embodied energy increases.

1. All materials were analyzed.  See references below for more details.

(tonnes CO2 / year)

Residential and Non-Residential Buildings2
Embodied Energy as Percentage of Overall Energy3
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Calcining Emissions4 Fossil Fuel Emissions5

EIA1 0.5 NA
0.5 NA

Battelle3

Notes:

Abbreviations:
AP-42 = Compilation of Air Pollutant Emission Factors
CO2 = carbon dioxide
EIA = Energy Information Administration
EPA = Environmental Protection Agency
kg = kilogram
NA = Not Available
Mg = megagram = 1,000 kg

Sources:

Data Source
(tonnes CO2/tonne cement)

1. From the Energy Market and Economic Impacts of S.280, the Climate Stewardship and Innovation Act 
of 2007. Calculations are detailed in the Documentation for Emissions of Greenhouse Gases in the United 
States 2004, pg 35 - 38.
2. From AP-42 section 11.6: Portland Cement Manufacturing. Approximately 500 kg of CO2 are released 
per Mg of cement produced during the calcining process; total manufacturing emissions depend on 
energy consumption (pg 11.6-6). Table 11.6-8 specifies 2,100 lbs CO2 per ton of clinker produced 
(ENVIRON used the higher value instead of 1,800 lbs / ton to be conservative). Clinker is a precursor to 
cement. Using a clinker factor of 0.88 lb clinker/lb cement (from the Battelle report) yields an emission 
factor of 0.92 tonnes CO2/tonne cement.

0.75 - 1.19

0.99

EPA AP-422

0.92

Newhall Ranch, California
Newhall Land

Greenhouse Gas (GHG) Emission Factors for the Manufacture of Cement
Table 2

3. From Table 1-2 of the Battelle report. The North American average emission factor is 0.99 kg CO2/kg 
cement; the global average is 0.87 kg CO2/kg cement.
4. There are two main sources of CO2 emissions from the manufacture of cement: the calcining process 
and fossil fuel combustion. Calcining emissions result from the chemical reaction of converting limestone 
(CaCO3) to calcium oxide (CaO) and carbon dioxide (CO2). CaO is a precursor to concrete and CO2 is 
released to the atmosphere. 
5. Fossil fuel combustion usually provides the energy necessary to manufacture cement. The emissions 
from the fossil fuel combustion vary depending on the type of fuel used; in general the combustion 
accounts for slightly less than half of the CO2 emissions from the manufacture of cement.

Battelle. Humphreys, K. and Mahasenan, M. Climate Change: Toward a Sustainable Cement Industry. 
March 2002.

EPA AP42 Section 11.6: Portland Cement Manufacturing. 
http://www.epa.gov/ttn/chief/ap42/ch11/final/c11s06.pdf

EIA Energy Market and Economic Impacts of S.280, the Climate Stewardship and Innovation Act of 
2007. August 2007. http://www.eia.doe.gov/oiaf/servicerpt/csia/special_topics.html
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CONCRETE

Length1 Pipe Diameter1 Approximate Weight2 Total Weight4

(ft/acre) (in) (lb/ft) (tonnes/acre)
125 8 32 1.79
75 12 100 3.40
25 18 180 2.04
40 30 405 7.35
40 24 300 5.44
40 42 672 12.20
20 48 854 7.74
20 54 1047 9.50
20 60 1277 11.59

Size1 Base1 Density2 Total Weight4

 (sq ft/acre) (ft) (lb/ft3) (tonnes/acre)
Concrete Block 2,400 0.29 150 47.63

108.67
282,551
155,730

Size1 Base1 Density3 Total Weight4

 (sq ft/acre) (ft) (lb/ft3) (tonnes/acre)
Asphalt Block 10,000 0.25 64.11 72.70 

72.70 
189,013
240,741

Notes:

Abbreviations:
ft = foot
in = inch
lb = pound
sq ft = square foot

Sources:

AP-42 conversions available at http://www.epa.gov/ttn/chief/ap42/appendix/appa.pdf

TOTAL Asphalt (yd3)6

Total Asphalt (tonnes/acre)
TOTAL Asphalt (tonnes)5

Material1

TOTAL Concrete (yd3)6

Material1

ASPHALT

Material1

Total Concrete (tonnes/acre)
TOTAL Concrete (tonnes)5

Newhall Ranch, California

Concrete Sewer

Concrete Storm 
Drain

Table 3
Quantities of Infrastructure Materials

Newhall Land

American Concrete Pipe Association. Concrete Design Manual. Illustration 5.2, pgs 84-86. 
http://www.concrete-pipe.org/pdf/cp-manual.pdf

1. Materials and sizes are provided by Newhall.
2. Weights and density of concrete provided by the American Concrete Pipe Association Concrete Pipe 
Design Manual. 
3. Density of asphalt and conversion factors provided by AP-42 Appendix A.
4. Total weight (tonnes/acre) calculated by multiplying approximate weight by material length/size.

6. Total material quantities (yd3) are calculated using densities provided by AP-42.

5. Total material quantities (tonnes) are calculated assuming a total development size of 2,600 acres (data 
provided by Newhall).
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Emission Factor Volume of 
Material Mass of Material

Emissions from 
Manufacture of 

Material5

(tonnes CO2/tonne material) (yd3) (tonnes) (tonnes CO2)

Cement (in 
concrete)2 0.990 23,359 26,489 26,224

Asphalt3 0.018 240,741 189,013 3,308

Cement (in 
concrete)2 0.990 1,934 2,193 2,171

TOTAL 31,703

Notes:

Abbreviations:
CO2 = carbon dioxide
yd3 = cubic yard
MGD = million gallons per day

Sources:

Table 4

2. Concrete is composed of cement, water, aggregate, and chemical admixtures; concrete mixtures are approximately 
15% cement by volume (Portland Cement Association). Cement accounts for almost all of the CO2 emissions 
associated with the manufacture of conrete. The cement emission factors provided by AP-42 cover a wide range of 
processing technologies and emission factors, so ENVIRON used the cement emission factor provided by the Battelle 
report.
3. From AP-42 section 11.1: Hot Mix Asphalt Plants. Tables 11.1-5 and 11.1-7. ENVIRON assumed an average 
emission factor from batch mix hot asphalt plants and drum mix hot asphalt plants.
4. Mass of material for the Water Reclamation Plant (WRP) is provided by Newhall.

Material

Newhall Ranch, California
Newhall Land

Greenhouse Gas (GHG) Emissions from Manufacture of Materials

EPA AP42 section 11.1: Hot Mix Asphalt Plants. Tables 11.1-5 and 11.1-7. 
http://www.epa.gov/ttn/chief/ap42/ch11/final/c11s01.pdf

Battelle. Humphreys, K. and Mahasenan, M. Climate Change: Toward a Sustainable Cement Industry. March 2002.

Infrastructure1

Water Reclamation Plant4

1. Quantity of material for infrastructure is provided by Newhall.

5. Because the manufacture of cement is the main contributor to CO2 emissions in the production of concrete, 
ENVIRON assumed that the emissions from the manufacture of cement are equal to the emissions from the overall 
manufacture of concrete.

CH2MHill. Conceptual Design Report: Newhall Ranch Water Reclamation Facility, Los Angeles County, California. 
July 31, 2006.

Zhang, Z. and Wilson, F. Life-Cycle Assessment of a Sewage-Treatment Plant in South-East Asia. J.CIWEM, 2000, 
14, February.

AP-42 conversions available at http://www.epa.gov/ttn/chief/ap42/appendix/appa.pdf
Kiewit. South Bay Water Reclamation Plant. http://www.kiewit.com/markets/pro_2098031.html

Portland Cement Association. Cement and Concrete Basics. 
http://www.cement.org/basics/concretebasics_concretebasics.asp
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Santa Clarita 
Valley3

San 
Fernando 

Valley3

Port of Los 
Angeles4

Santa Clarita 
Valley

San 
Fernando 

Valley

Port of Los 
Angeles Rail Trucks Santa Clarita 

Valley

San 
Fernando 

Valley

Port of Los 
Angeles Total

(tonnes material)

Concrete1 282,551 12 20 50 1,695,307 2,825,512 -- 430 716 -- 1,146

Asphalt 189,013 12 20 50 1,134,078 1,890,130 756,052 287 479 192 958

Concrete1 23,396 12 20 50 140,378 233,963 -- 26 253 36 59 -- 95

TOTAL 2,199

Notes:

Sources:
DOE EERE energy intensity indicators. http://intensityindicators.pnl.gov/trend_data.stm   Transportation sector data.

6. Emission factors for rail and truck calculated from DOE EERE energy intensity indicators.  EERE data is presented in Btu / ton mile.  These were converted using AP-42 conversion factors for energy in different 
types of fuel, and CCAR GRP emission factors for mass CO2 emitted per gallon of fuel.  Rail and Trucks are assumed to run on diesel. 
7. Emissions calculated by multiplying the mass-distance by the emission factor. Because of the close proximity of the source locations to Newhall, ENVIRON conservatively assumed that all materials will be 
transported by truck. The emission factor for rail transportation is significantly lower; transporting materials by rail instead of truck will result in lower emissions.

AP42 conversions available at http://www.epa.gov/ttn/chief/ap42/appendix/appa.pdf

253

5. Mass distance is the mass of material multipled by the distance traveled. Newhall estimates that half of the concrete and asphalt come from the Santa Clarita Valley source and the other half come from the San 
Fernando Valley Source. The petroleum used in the asphalt comes from the Port of Los Angeles. Asphalt is roughly 92% by weight aggregate, so ENVIRON assumed that the remaining 8% is representative of the 
mass of petroleum transported from the Port of Los Angeles.

1. For manufacturing emissions, only the amount of cement is considered; however, for transportation emissions, the entire mass of concrete is considered because the concrete mix is transported from the source 
locations.

 (grams CO2/tonne-mile)

4. Distance from the Port of Los Angeles is estimated using Google Earth.

Infrastructure

Water Reclamation Plant

Material

Mass-Distance5

(miles)

2. Mass of material is provided by Newhall for infrastructure quantities. Moving a tonne of asphalt is assumed to be as energy intensive as moving a tonne of concrete.  

Total Mass 
Transported2

26

Table 5

3. Distances from the Santa Clarita Valley and San Fernando locations are provided by Newhall.

Newhall Ranch, CA
Newhall Land

Greenhouse Gas (GHG) Emissions from Transportation of Infrastructure and Water Reclamation Plant Construction Raw Materials

Emissions to Transport to Construction Site7

(tonnes CO2)

Distance from Source Location

(tonne-miles)

Emission Factor6
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Emissions from 
Manufacture of 

Materials3

Emissions from 
Transportation of 

Materials4
Total Emissions

Assumed Lifetime 
of Emissions 

Source5

Total Annualized 
Emissions6

Total Annual Emissions 
from NRSP7

LCA Fraction 
of Total 

Emissions8

(years) (tonnes CO2 / year) (tonnes CO2 / year) (%)
Low Estimate 126,582 3,165 1.0%
High Estimate 1,054,849 26,371 8.7%

29,532 2,104 31,636 791 0.3%
2,171 95 2,266 57 0.0%

160,484 - 1,088,752 4,012 - 27,219 1.3% - 8.9%

Notes:

Newhall Land
Summary of Life Cycle Greenhouse Gas (GHG) Emissions from Buildings, Infrastructure, and the Water Reclamation Plant

Table 6

304,459

Buildings2

Water Reclamation Plant
Infrastructure

1,054,849
126,582

40

6. Total emissions are divided by the assumed lifetime of emissions sources to yield the total annualized emissions.

Newhall Ranch, California

1. ENVIRON estimated LCA emissions from three sources: buildings, infrastructure, and the water reclamation plant (WRP). 

TOTAL

3. Emissions from the manufacture of materials for infrastructure and the WRP are from Table 4. 

2. Emissions from buildings are shown as a range from a low to a high estimate based on the range presented in Table 1. The values in Table 1 are multiplied by the assumed lifetime of of 
40 years to yield total emissions in tonnes CO2.

4. Emissions from the transportation of materials for infrastructure and the WRP are from Table 5. 
5. The assumed lifetime of emissions source may be adjusted; here ENVIRON has assumed a conservatively short lifetime of 40 years.

Emissions Source1

160,484 - 1,088,752

NRSP = Newhall Ranch Specific Plan
VCC = Valencia Commerce Center

LCA = Life Cycle Assessment

(tonnes CO2)

7. From the Climate Change Technical Report. This total includes emissions from NRSP only. 
8. The LCA fraction of total emissions is calculated by dividing the total annualized emissions by the total emissions from NRSP.

Abbreviations:

Sources:
Values are calculated using Tables 1 through 5 and the emissions presented in the Climate Change Technical Report. 

CO2 = carbon dioxide

E N V I R O N



Size of Dwelling Unit3 Total Building Area4

(SF) (SF)
NRSP1 All -- -- 51,486,335

Non-Residential -- -- 1,090,465
Residential - Single Family 308 3300 1,016,400

Residential - Attached 685 1750 1,198,750
Residential - Apartment 451 1250 563,750

All 3,869,365 0.075

Notes:
1. Total building area for the NRSP includes residential and non-residential buildings and is provided by Newhall.
2. From Newhall Ranch Specific Plan.
3. Provided by Newhall.

5. The scaling factor is calculated by dividing the total building area of Landmark Village by the total building area of the NRSP.

Abbreviations:
NRSP - Newhall Ranch Specific Plan
SF - Square Feet

4. Total non-residential building area for Landmark is provided by Newhall. Total residential building area is calculated by multiplying the number fo 
dwelling units by the average size of a dwelling unit for each residential building type. 

Landmark 
Village

Table 7
Calculation of Scaling Factor for Landmark Village

Newhall Land
Newhall Ranch, California

Scaling Factor5Number of Dwelling Units2Building TypeProject
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Total Emissions
Assumed Lifetime of 

Emissions Source4
Total Annualized 

Emissions5
Total Annual Emissions 

from Landmark6
LCA Fraction of 
Total Emissions7

(years) (tonnes CO2 / year) (tonnes CO2 / year) (%)
Low Estimate 9,513 238 0.9%
High Estimate 79,275 1,982 7.3%

2,378 59 0.2%
2,266 57 0.2%

14,157 - 83,919 354 - 2,098 1.3% - 7.7%

Notes:

Emissions Source1

Buildings2

Table 8
Summary of Life Cycle Greenhouse Gas (GHG) Emissions from Buildings, Infrastructure, and the Water Reclamation Plant for Landmark Village

Newhall Land
Newhall Ranch, California

1. ENVIRON estimated LCA emissions from three sources: buildings, infrastructure, and the water reclamation plant (WRP). 
2. Emissions from buildings and infrastructure are scaled from NRSP emissions based on total residential and non-residential building square footage.
3. The WRP is located in Landmark Village, so the total life cycle GHG emissions are shown here (emissions are not scaled down from NRSP emissions).

40 27,214Infrastructure2

Water Reclamation Plant3

TOTAL

4. The assumed lifetime of emissions source may be adjusted; here ENVIRON has assumed a conservatively short lifetime of 40 years.
5. Total emissions are divided by the assumed lifetime of emissions sources to yield the total annualized emissions.
6. From the Climate Change Technical Report for Landmark Village. 
7. The LCA fraction of total emissions is calculated by dividing the total annualized emissions by the total emissions from Landmark Village.

Abbreviations:
CO2 = carbon dioxide
LCA = Life Cycle Assessment

Values are calculated using emissions from NRSP and the emissions presented in the Climate Change Technical Report for Landmark Village. 

NRSP = Newhall Ranch Specific Plan
VCC = Valencia Commerce Center

Sources:
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Global Climate Change and its Effects on California Water Supplies
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GLOBAL CLIMATE CHANGE AND ITS EFFECTS 

ON CALIFORNIA WATER SUPPLIES 

 

Future  global  climatic  conditions  may  affect  Californiaʹs  water  supplies  through  potential,  though 

uncertain,  changes  related  to  air  temperatures  and  precipitation  and  their  resulting  effects  on water 

temperatures, water project operations, reservoir operations, stream runoff, and rise in sea levels affecting 

Delta water quality.  Accordingly, in order to better understand the impacts to Californiaʹs water supply 

associated with global climate change, a literature survey, as set forth below, was undertaken.1     

First, however, before turning to the literature survey it is important to emphasize that the water sources 

expected to serve the development that would be enabled on the Newhall Ranch Specific Plan site are the 

project applicantʹs agricultural water  from  the  local Alluvial groundwater basin, which will be  treated 

and used to meet the projectʹs potable demand, and recycled water from local water reclamation plants, 

which will be used to meet the projectʹs non‐potable demand.  The Specific Plan build‐out would not rely 

on  imported State Water Project  (SWP)  supplies.   Nonetheless,  for other portions of  the Santa Clarita 

Valley  that  rely,  in whole or  in part, on SWP  supplies,  the  reliability of SWP water  supplies  can vary 

significantly and be reduced in dry years depending upon several factors.   

Second,  this  discussion  relies  primarily  upon  information  provided  by  the  California Department  of 

Water Resources (DWR).  The focus is on DWRʹs assessment of such global climate change issues because 

DWR  operates  the  SWP water  storage  and  conveyance  system,  one  of  two major water  projects  that 

convey potable water to Californiaʹs population.   The other water storage and conveyance project is the 

federal Central Valley Project (CVP), which is operated by the U.S. Bureau of Reclamation (Reclamation).  

These  two water systems are operated by DWR and Reclamation  for water supply, flood management, 

environmental protection, and recreation.   

DWR and Reclamation have formed a work team to address water resources related to  issues of global 

climate change.   The mission of the work team  is to coordinate with other state and federal agencies to 

incorporate  climate  change  science  into Californiaʹs water  resources  planning  and management.    The 

team will provide and regularly update information for decision makers on potential impacts and risks of 

global  climate  change,  flexibility  of  existing  facilities  to  accommodate  climate  change,  and  available 

mitigation measures.   

                                                           

1   Please note  that all  reports  referenced  in  this discussion are available  for public  inspection and  review at  the 

County of Los Angeles, Department of Regional Planning, 320 West Temple Street, Los Angeles, California, and are 

incorporated by this reference.   
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The first product of the work teamʹs efforts  is DWRʹs technical report titled, ʺProgress on Incorporating 

Climate Change  into Management of Californiaʹs Water Resources,ʺ dated  July 2006  (Progress Report).  

The report responds to the Governorʹs Executive Order S‐3‐05, which requires biennial reports on climate 

change impacts to various areas, including water resources.  It provides information on potential impacts 

of  selected  climate  change  scenarios  to  operations  of  the  SWP  and  CVP,  Delta water  quality,  flood 

management, and evapotranspiration.  The technical chapters of the report underwent peer review.   

DWRʹs reporting and assessment on global climate changes and its effects on Californiaʹs water supplies 

are  important,  because  Californiaʹs  water  supplies  depend  heavily  on  the  accumulation  of  winter 

mountain snow melting  into spring and summer runoff.   As stated by DWR,  ʺ[a] warming planet may 

reduce this natural water storage mechanism . . . [and] [p]rojected increases in air temperature may lead 

to changes in the timing, amount and form of precipitation ‐‐ rain or snow, changes in runoff timing and 

volume,  sea  level  rise  effects  on  [Sacramento‐San  Joaquin]  Delta  water  quality,  and  changes  in  the 

amount of irrigation water needed due to modified evapotranspiration rates.ʺ  (Progress Report, p. 1‐2.)   

In summary, DWR’s planning documents, discussed below, address the uncertainties surrounding global 

climate  change  and  its  effects  on  Californiaʹs  water  supplies.    According  to  information  currently 

available, DWR has reported that California’s future hydrologic conditions will  likely be different from 

patterns observed over the past century ‐‐ although the precise causes, extent, and timing of the changes 

remain uncertain.  And while DWR has acknowledged that better quantification will be possible as more 

sophisticated tools are developed and additional studies are completed, DWR currently is incorporating 

the  potential  effects  of  global  climate  change  on  water  resources  into  its  modeling  projections  and 

reliability forecasts.   

The following discussion primarily summarizes DWRʹs plans and reports related to potential impacts of 

global climate change on Californiaʹs future water supplies.  The discussion also lists and describes other 

selected  reports  and  studies  concerning  global  climate  change  and  its  effects  on water  supplies.    In 

addition, the discussion identifies the previously adopted mitigation measures relative to water supplies, 

which  conserve water  supplies  and  lessen  greenhouse  gas  emissions  that  contribute  to  global  climate 

change.   

DWR Plans and Reports  

DWRʹs SWP Delivery Reliability Report (2005) 

DWRʹs 2005 SWP Delivery Reliability Report, April 2006 (Reliability Report), presents information from 

computer simulation studies of the operation of the SWP. Using the CalSim‐II model, DWR has simulated 

SWP operations, using historical rainfall and runoff data, which is then adjusted for changes in water and 



     3

land use that have occurred or may occur in the future. The computer simulations were conducted over a 

73‐year  period  (1922‐1994)  of  the  adjusted  historical  rainfall/runoff  data.  This  modeling  approach 

incorporates  the  assumption  that  the  next  73  years will  have  the  same  or  similar  rainfall/snowmelt 

amount and pattern, both within‐year and from year‐to‐year, as the historical 1922‐1994 period.  

Based  on  this modeling  assumption, DWR  has  noted  that,  currently,  the  CalSim‐II model  does  “not 

incorporate any modifications to account for changes related to climate change” that could disrupt SWP 

deliveries.    (Reliability  Report,  Chap.  3,  p.  7.)    Earlier  in  the  Reliability  Report,  DWR  also  has 

acknowledged that that CalSim modeling and study approach includes the assumption that past rainfall‐

runoff  patterns will  be  repeated  in  the  future  and  that  this  assumption  has  an  ʺinherent  uncertainty, 

especially given the evolving information on the potential effects of global climate change.ʺ  (Id. at p. 4.)  

Relying upon  the 2005 update  to  the California Water Plan, DWR  summarized  the potential effects of 

global climate change on future water supplies, as follows:   

California’s  water  systems  have  been  designed  and  operated  based  on  data  from  a 

relatively short hydrologic record. Mounting scientific evidence suggests that forecasted 

climate changes could significantly change California’s precipitation pattern and amount 

from that shown by the record. Less snowpack would mean  less natural water storage. 

More variability in rainfall, wetter at times and drier at times, would place more stress on 

the  reliability  of  existing  flood  management  and  water  systems.  California’s  high 

dependence on reservoir storage and snowpack for water supply and flood management 

makes us particularly vulnerable to these types of projected hydrologic changes.  

(California Water Plan Update, December 2005, Vol. 1, page 3‐15.)  DWR also stated in its Reliability Report 

that: 

Potential  changes  in  climate  patterns  are  becoming  better  defined  and  attempts  to 

quantify  the  resulting  impacts  to  SWP  water  supply  are  underway.  Broad  brush 

estimates are being developed of the potential impact upon the SWP in 50 to 100 years if 

no additional conveyance facilities or upstream reservoirs are built. As this information 

becomes  more  refined,  it  will  be  helpful  in  guiding  the  development  of  statewide 

strategies  for  the  future management  and  development  of  water  resources  facilities, 

including the SWP. 

(Reliability Report, Chap. 2, p. 4.)    In  the meantime, however, DWR has  confirmed  that  the  results of 

CalSim‐II model studies conducted for the Reliability Report “represent the best available assessment of 

the delivery capability of the SWP.”  (Reliability Report, Chap. 3, p. 7.)  

In response to concerns about future climate conditions that may affect water supplies, DWR has stated 

that  information pertinent  to climate change and  its effects on water supplies “is evolving rapidly, but 

has not  reached  a  level  at which  it  can be quantitatively  incorporated  into delivery projections of  the 
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SWP.”2   Nonetheless, DWR has  acknowledged  that  the published  literature  and other  information are 

“helpful  in  developing  strategies  for  the  future  management  and  development  of  the  State’s  water 

resources, including improvements to the SWP.” (Ibid.)  

DWRʹs California Water Plan Update (2005) 

DWRʹs California Water Plan Update of 2005  (2005 Water Plan) also addresses uncertainties associated 

with global climate change and its potential effect on water supplies.  In Chapter 4 of the 2005 Water Plan, 

DWR  summarizes  the  “predictions”  surrounding  global  climate  change,  and  they  “include  increased 

temperatures, reductions to the Sierra snowpack, earlier snowmelt, and a rise  in sea  level, although the 

extent and timing of the changes remain uncertain.” (Id. at p. 32.) DWR further states that these predicted 

changes “could have major implications for water supply, flood management, and ecosystem health. The 

prospect of significant climate change warrants examination of how California’s water infrastructure and 

natural systems can be managed to accommodate or adapt to these changes, and whether more needs to 

be  done.”  (Ibid.)  DWR  also  acknowledges  that,  for  over  the  past  ten  years,  “scientists  have  been 

publishing formal, peer‐reviewed recommendations for integrating the results of climate change research 

into policy.” (Ibid.) 

For example,  in  conjunction with affected  state agencies,  the Public  Interest Energy Research Program 

(PIER) administered by the California Energy Commission has developed and is implementing a climate 

change  research plan  for California. The PIER program established a  regional  climate  change  research 

center with the goals of: (1) improving the understanding of the possible physical and economic impacts 

of  climate  change;  and  (2) developing  robust  adaptation  and mitigation  strategies  for California.  (See, 

2005 Water  Plan,  p.  32,  Box  4‐9,  PIER  Program  and Climate Change Research.)  In  support  of  future 

updates  of  the  2005 Water  Plan,  the  newly‐created  research  center  is  funding:  (1)  development  and 

maintenance of a comprehensive climatic database for California and the analysis of meteorological and 

hydrological  trends;  (2) monitoring of meteorological and hydrological parameters  in some key remote 

locations using  innovative  remote  sensing devices;  (3) development of climate projections  for  the  state 

using regional climate models at levels of resolution appropriate for water resources impact analyses; and 

(4)  study of water  resources  impacts under different  climatic projections. DWR  is  a key  co‐sponsor of 

these research activities, and DWR staff is participating in the modeling efforts. (Ibid.) 

                                                           

2   See, DWR letter to Mindy McIntyre, Water Program Manager, Planning and Conservation League, dated April 

20, 2006 (DWRʹs April 20, 2006 letter), which is found in Appendix G to DWR’s 2005 SWP Delivery Reliability Report 

(April 2006).   
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Climate Change Report 

DWRʹs  2005 Water  Plan  also  referenced  the  work  performed  by  the  Pacific  Institute  for  Studies  in 

Development, Environment  and  Security  (Pacific  Institute). The Pacific  Institute,  in  a  literature  search 

report for DWR, summarized recommendations for coping with and adapting to climate change from key 

peer‐reviewed publications.  The Pacific Institute’s report is titled, ʺClimate Change and California Water 

Resources: A Survey and Summary of the Literature,ʺ by Michael Diparsky and Peter H. Gleick, Pacific 

Institute, July 2003 (Climate Change Report).  This report is included in the Volume 4 Reference Guide to 

the 2005 Water Plan. 

In the Climate Change Report, the Pacific Institute surveyed existing literature on climate change and its 

impacts on water resources in California. This report reviewed projected effects of climate change on the 

state’s  water  supply,  delivery,  and  quality,  and  explored  the  economics  involved  in  meeting  the 

challenges  that  those  effects  could bring about.  (Climate Change Report, p. vii.)  In general,  the  report 

confirmed  temperature  increases and  their  effects  include a  snowpack higher  in  elevation, with  either 

lower or higher precipitation depending upon the  information source (id. at pp. 6, 10); either greater or 

lesser  amounts  of  runoff  depending  upon  the  information  source  (id.  at  p.  14);  a  greater  number  of 

extreme  flood and drought events  (id. at p. 13); and  reductions or  increases  in projected water use by 

plants  (id.  at  p.  10),  again,  depending  upon  the  information  source.  Thus,  depending  upon  the 

information  presented,  California  could  have  more  water  available  due  to  increased  humidity  and 

rainfall, or  less water available due  to  reductions  in  snowpack, greater evaporation, and no  change or 

slightly less rainfall. 

The Climate Change Report concluded that managing water resources to address climate changes could 

prove  different  than  managing  for  historical  climate  variability  because:  (1)  climate  changes  could 

produce hydrologic conditions and extremes of a different nature than current systems were designed to 

manage;  (2)  they may produce  similar kinds of variability but outside of  the  range  for which  current 

infrastructure was designed; (3) traditional water resource management assumes that sufficient time and 

information will be available before the onset of large or irreversible climate impacts to permit managers 

to  respond appropriately; and  (4)  traditional management assumes  that no  special efforts or plans are 

required to protect against such uncertainties. 

The Climate Change Reportʹs  literature  survey  resulted  in  specific  recommendations  for  the  following 

areas: 

 Water planning and management 

 Sea level concerns 

 Modifying operation of existing systems 

 New supply options 
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 Demand management, conservation, and efficiency 

 Economics, pricing, and markets 

 State water law 

 Hydrologic and environmental monitoring. 

The Climate Change Report further recommended that a more comprehensive assessment of all of these 

areas,  supported  by  multiple  state  agencies  and  including  the  participation  of  a  wide  range  of 

stakeholders, would be a valuable  tool  for policymakers and planners, and  it was urged  that  such an 

assessment to be undertaken in the near future. (Ibid.) 

The subject of groundwater also was addressed in the Climate Change Report.  The report concedes that 

the  impacts of global climate change on groundwater basins, and groundwater recharge characteristics 

are  largely unknown.   For example,  the  report notes  that changes  in groundwater  recharge will  result 

from changes in effective rainfall as well as a change in the timing of the recharge season.  (Id. at p. 20.)  

Increased winter rainfall may be expected  in some regions,  leading to  increased groundwater recharge.  

Conversely, higher evaporation or shorter rainfall seasons  in other regions could mean that soil deficits 

persist  for  longer periods of  time,  shortening  recharge  seasons,  citing Leonard,  et  al.,  1999.   However, 

warmer, wetter winters would  increase the amount of runoff available for groundwater recharge.   This 

additional runoff in the winter would be occurring at a time when some basins are either being recharged 

at their maximum capacity or are already “full.”   (Ibid.)   On the other hand, reductions in spring runoff 

and  higher  evapotranspiration  because  of  higher  temperatures,  could  reduce  the  amount  of  water 

available for recharge.   

However, “[t]he extent to which climate will change and the impact of that change are both unknown.”  

(Ibid.)   Overall,  the  recommendation  is  that  possible  climate  changes may  require more  sophisticated 

conjunctive management programs in which “the aquifers are more effectively used as storage facilities.”  

(Ibid.)   

Although the data is still developing, the Climate Change Report has confirmed that a consensus in the 

literature is emerging to suggest that temperatures globally are increasing.  Given that climate change is a 

complex topic, and that the worldʹs climate has changed in cycles for hundreds of thousands, if not yet 

millions,  of  years,  according  to DWR,  the  cause  of  these  climate  changes  and  their  effects  have  not 

reached a level at which such information can be quantitatively incorporated into the delivery projections 

of the SWP.3  

                                                           

3   DWR’s April 20, 2006 letter, p. 2 (supra footnote 2). 
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Accounting for Climate Change Report 

In addition, a DWR report on climate change impacts and the recommendations for further research has 

been  prepared  and  included  in  the Volume  4 Reference Guide  to  the  2005 Water  Plan. The  report  is 

entitled,  ʺAccounting  for  Climate  Change,ʺ  by Maurice  Roos,  Chief  Hydrologist,  DWR  (Accounting 

Report). 

The Accounting Report  noted  that  evidence  of  global  climate  changes  continues  to develop,  and  this 

developing information has suggested that global climate change can affect the amount, timing, and form 

of precipitation  (whether  rain or  snow)  that California  receives,  as well  as  the  sea  level of  the Pacific 

Ocean.  This  report  disclosed  that  changes  in  weather,  especially  temperature  and  atmospheric 

composition,  can  affect  water  use  and  consumption.  (Accounting  Report,  p.  1.)  In  addition,  the 

Accounting Report  indicated  that most  scientists  feel  that  changes during  the  last  several decades  are 

likely mostly due to human activities, but natural causes and variability cannot be ruled out as significant 

components. The Accounting Report also  stated  that projections of  the  amount of warming  and other 

climate changes during the 21st century are wide‐ranging, depending on assumptions and models. The 

findings summarized in the Accounting Report provide that: 

Whatever  the causes,  the prospects of  significant changes warrant examination of how 

the State’s water infrastructure and natural systems can accommodate or adapt to climate 

changes and whether more needs  to be done  to detect, evaluate and  respond  to water 

resource system effects. Many uncertainties remain, primarily on the degree of change to 

be  expected.  Responsible  planning  requires  that  the  California  water  planning 

community work with climate scientists and others to reduce these uncertainties and to 

begin to prepare for those impacts that are well understood, already appearing as trends, 

or likely to appear. 

(Ibid.) 

Modeling Efforts 

DWR’s 2005 Water Plan also has referenced modeling efforts undertaken by the University of California, 

Davis (with funding from the Resource Agency, CALFED, and the California Energy Commission). The 

University used  the “CALVIN” model  to evaluate how California’s water system might adapt  to  long‐

term  climate warming. This preliminary  analytical  tool was used  to  integrate  “existing  surface water, 

groundwater, and water demand data in an integrated economic‐engineering framework for California’s 

inter‐tied water  system  (covering  92 percent  of California’s population  and  88 percent  of  its  irrigated 

area).” (2005 Water Plan, p. 33.) Although a useful analytical tool, DWR noted that: 

In developing the computer model [CALVIN], significant weaknesses and gaps in water 

data  were  identified  and  documented.  The  model  and  its  results  have  been  peer  

reviewed  and  show  preliminary  insights  into  economically  promising  possibilities  for 
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California  water  management. More  importantly,  the  tool  demonstrated  concepts  in 

advanced data management, documentation, and analysis that may be useful for future 

statewide and regional water policy and planning analysis. The CALVIN model has been 

applied preliminarily  to  examine  statewide potential  for  regional  and  statewide water 

markets and how California’s water system might adapt  to  long‐term climate warming 

(through the [PIER] Program).  

(Ibid.) 

In  addition,  DWR’s  2005  Water  Plan  has  referenced  computer  modeling  of  global  climate  change 

scenarios, which  predict  significant  future  reductions  in  the  Sierra  snowpack.4  (Id.  at  pp.  33‐34.)  The 

model’s  simulation  of  potential  changes  in  snowpack  during  the  21st  century  predicts  a  52  percent 

reduction in the annual April through July runoff for a 2.1 degree C (3.8 F) of warming, which, according 

to DWR, is “well within the 1.4 to 5.8 degrees C (2.5 ‐ 10.4 F) range predicted by global climate models for 

this century.” (Id. at p. 34.) According to DWR, “[c]hanges in the timing of snowfall and snowmelt, as a 

result of climate change, may make it more difficult to fill reservoir flood control space during late spring 

and early summer, potentially reducing the amount of surface water available during the dry season. . . . 

Reductions  in  snowpack  may  require  changes  in  the  operation  of  California’s  water  systems  and 

infrastructure, and increase the value of additional flood control space in reservoirs.” (Ibid.) 

DWRʹs Progress Report (2006) 

As stated above,  in July 2006, DWR  issued  its report titled,  ʺProgress on Incorporating Climate Change 

into Management  of Californiaʹs Water  Resourcesʺ  (Progress  Report).    In  this  report, DWR  describes 

progress made on incorporating climate change into existing water resources planning and management 

techniques and methodologies.  The report was prepared in response to the Governorʹs Executive Order 

S‐3‐05,  and  as  an opportunity  to begin  addressing  limitations  identified  in DWRʹs  2005 Update  to  the 

California Water Plan.   

Chapter  2 provides  a  statewide  overview  of Californiaʹs water  resources,  and  includes  a  summary  of 

potential  causes  of  global  climate  change with  an  emphasis  on  aspects  of  climate  change  that  pose  a 

potential  threat  to  Californiaʹs  water  supplies,  including:  (i)  observed  and  projected  changes  in  air 

temperature, precipitation and runoff, and sea level rise, including potential effects on groundwater and 

Delta water  quality;  (ii) potential  effects  of  climate  change  on  future water demands, Colorado River 

basin, and sensitive fish species;  (iii) sudden climate change; and  (iv) climate change and water supply 

                                                           

4   The source of this modeling is cited in the 2005 Water Plan References as: Knowles Noah, and Cayan D., 2002, 

Global Climate Change: Potential Effects on the Sacramento/San Joaquin Watershed and the San Francisco Estuary, Geophysical 

Research Letters 29.  
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planning challenges.  Chapter 3 provides an overview of global climate change studies being conducted 

by DWR.   DWRʹs  study  efforts, whenever  appropriate,  focused  on  the  four  climate  change  scenarios 

selected by the ʺClimate Action Teamʺ (CAT), which was formed in response to Executive Order S‐3‐05.  

Specifically,  DWRʹs  initial  studies  focused  on  the  potential  effects  of  climate  change  to  four  main 

California water resources areas: (i) SWP and CVP operations; (ii) Delta water quality, including possible 

increases  in  sea  level;  (iii)  flood  management  and  water  supply  forecasting;  and  (iv)  changes  in 

evapotranspiration rates and the consumptive use of irrigation water.  

Chapters 4 and 5 are of particular importance because they focus on climate change impacts on SWP and 

CVP operations and on  the Delta.   The results of  the analysis undertaken  in Chapter 4 suggest several 

potential climate change  impacts on overall SWP and CVP operations and deliveries.   For example,  in 

three of the four climate scenarios simulated, CVP north‐of‐Delta reservoirs experienced shortages during 

droughts.   DWR  recommends  that  future  studies  examine operational  changes  that  could  avoid  these 

shortages.    At  present,  DWR  concludes  it  is  not  clear  whether  such  operational  changes  ʺwill  be 

insignificant or substantial.ʺ  (Progress Report, p. III.)   

The report also found that changes in annual average SWP south‐of‐Delta Table A deliveries ranged from 

a slight increase of about 1% for a wetter scenario to about a 10% reduction for one of the drier climate 

change  scenarios.    In  three drier  climate  change  scenarios,  increased winter  runoff and  lower Table A 

allocations resulted in somewhat higher annual average Article 21 deliveries (Article 21 of the SWP long‐

term water supply contracts permits delivery of water excess to the delivery of Table A water and some 

other water types to those SWP contractors requesting  it).   The  increase  in Article 21 deliveries did not 

fully offset losses to Table A.   In contrast, the wetter scenario with higher Table A allocations results in 

fewer Article 21 delivery opportunities and decreased annual average Article 21 deliveries.   Changes in 

annual average CVP south‐of‐Delta deliveries ranged from increases of about 2.5% for the wetter scenario 

and decreases of up to 10% for drier climate change scenarios.  Future studies will have to address how 

north‐of‐Delta  shortages  could  impact  south‐of‐Delta  CVP  deliveries.    For  both  the  SWP  and  CVP, 

carryover  storage  (i.e., water  stored  from one year over  the next) was negatively  affected  in  the drier 

climate change scenarios and slightly increased in the wetter scenario.   

DWR also pointed out  that sea  level rise effects on water project operations were not examined due  to 

lack of existing tools for that type of analysis.  DWR noted that future work in this area will include the 

development of the necessary tools to quantify the impacts of sea level rise on saltwater intrusion and the 

incremental water supply impacts to repulse greater saltwater intrusion forces into the Delta.  Chapter 5 

focuses on potential impacts of climate change on Delta water quality and water levels.  DWR concluded 

that while  tools  are  being  developed  to  quantify  the  incremental  impacts  of  sea  level  rise  on water 

supplies  to  counteract  increased  saltwater  intrusion,  until  such  tools  become  available,  DWRʹs 
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preliminary analysis provided an indication of the water project operational challenges due to sea level 

rise.   

DWR’s  Progress  Report  (2006)  is  not  without  its  critics.    However,  DWR  is  making  progress  on 

incorporating global climate change issues into its management of California’s water supplies and DWR’s 

efforts are responsive to the directives of both the Governor and the Legislature to make progress toward 

assessing the impacts to California on global warming, including impacts to water supplies.   

In short, the  literature cited by DWR, and the most recent report prepared by DWR, confirm that, over 

time, California water supply managers will need to modify the methods used to manage water supplies 

in order to build‐in the flexibility needed to address a dynamic water supply environment.  However, it 

appears  that  more  information  is  needed  in  order  to  draw  definitive  conclusions  regarding  the 

implications of climate change on water supplies.   DWR has also committed to continue  to  incorporate 

new  information  in  successive updates  to  the California Water Plan.   At  the  same  time,  though, DWR 

itself concedes that  its  latest reporting effort  is preliminary,  incorporates several assumptions, reflects a 

limited number of climate change scenarios, and does not address  the  likelihood of occurrence of each 

scenario.   For  those  reasons, DWR has  concluded  that  the  literature  and  study  results  to date  are not 

sufficient by themselves to make ʺpolicy decisions.ʺ  (Progress Report, p. II.)   

  Monterey Plus Draft EIR (October 2007) 

In October 2007, DWR  issued  the Draft EIR  for  the Monterey Amendments  to  the State Water Project 

Contracts  (including  Kern  Water  Bank  Transfer)  and  associated  actions  as  part  of  the  Monterey 

Settlement Agreement  (Monterey Plus Draft EIR; SCH No. 2003011118).    In Section 12 of  the Monterey 

Plus Draft EIR, DWR considered the impacts of climate change on the proposed project and the impacts 

of the proposed project on climate change.   

When  evaluating  the  potential  impacts  to water  resources  in California  resulting  from  global  climate 

change, DWR noted the lack of cohesive results among the various water modeling programs:  

Although  current  models  are  broadly  consistent  in  predicting  probable  increases  in 

global  air  temperatures  and  levels of GHGs  resulting  from human  activities,  there  are 

considerable  uncertainties  about  precipitation  estimates.    For  example, many  regional 

modeling  analyses  conducted  for  the  western  United  States  indicate  that  overall 

precipitation will  increase,  but  uncertainties  remain  due  to  differences  among  larger‐

scale  General  Circulation  Models  (GCMs).    Some  researchers  believe  that  climate 

warming might  push  the  storm  track  on  the West Coast  further  north, which would 

result  in  drier  conditions  in  California.    At  the  same  time,  relatively  newer  GCMs, 
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including  those used  in  the National Water Assessment, predict  increases  in California 

precipitation.   

(Monterey Plus Draft EIR, pp. 12‐3 through 12‐4.)  DWR further noted that while GCMs and hydrologic 

models (i.e., CALSIM) have been utilized in a number of California climate change studies, many of the 

studies have failed to ʺaddress inter‐annual variability or scaling issues inherent in mapping GCM model 

output to more detailed watershed hydrologic models.  As a result, such studies do little more than make 

qualitative  statements  about  the  implications  of  these  changes  to  environmental  impacts  (e.g., water 

quality, agriculture, fisheries.)ʺ  (Id. at. p. 12‐4.) 

In light of the lack of uniformity between the modeling programs, and the inconsistent results produced 

by  various modeling  program,  DWR  concluded  that  ʺ[o]ne  of  the most  important  areas  of  research 

associated with  the  potential  impacts  of  climate  change  on Californiaʹs water  resources  is  the  further 

development of tools to predict changes in the timing or amount of future water availability.ʺ  (Monterey 

Plus Draft EIR, p. 12‐9.)  According to DWR: 

To effectively assess the potential impacts of climate change on Californiaʹs water system, 

a model  is  needed  that  represents  the  operation  of  the  system  and  has  the  ability  to 

accept  input  from  climate  change  impact  studies  related  to  the  Central  Valley.    The 

model requires a descriptive, rather than prescriptive approach.  A descriptive approach 

would  use  observed  data  in  the  model  without  regulatory  limits  on  operations  to 

represent a more realistic view of the operation of Californiaʹs water system.  

(Id.  at  p.  12‐10.)    DWR  further  stated  that  the  ʺmajor  faultʺ with  CALSIM  is  its  ʺinability  to  utilize 

hydrologic data not  related  to  the 73 years of historical data  for which  the model has been validated.ʺ  

(Ibid.)   

Accordingly, as no model currently exists to accurately forecast the impacts to water resources resulting 

from climate change, and because the ʺdegree to which these [climate change] effects will be felt between 

now  and  2020  has  not  been  studied  and  remains  unknown,ʺ  the Monterey  Plus  Draft  EIR  did  not 

incorporate  climate  change  into  the  CALSIM  II  modeling.    (Monterey  Plus  Draft  EIR,  p.  12‐12.)  

Nonetheless,  citing  its Progress Report, DWR  concluded  that  it  is  likely  that SWP water  supplies will 

become less reliable ʺunder the trends that have been identified with climate change.ʺ  (Id. at p. 12‐14.) 

The Monterey Plus Draft EIR also briefly considered its carbon footprint, noting that the proposed project 

ʺcould result in some added GHG emissions as a result of post‐Monterey Amendment SWP operations.ʺ  

(Monterey Plus Draft EIR, p.  12‐14.)   DWR underscored  it  commitment  to  reduce  its  carbon  intensity 

reliance, noting that: (i) it does not intend to renew its contract for power from a coal‐fired power plant; 
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(ii)  it  recently  filed  an  intent  to  register  with  the  California  Climate  Action  Registry;  and  (iii)  it  is 

evaluating  alternative  power  sources.    (Ibid.)   However,  after  concluding  that  there  is  no  applicable 

significance threshold, DWR did not prepare an emissions inventory for the proposed project.  DWR did 

conclude in the Monterey Plus Draft EIR, though, that while the proposed project is not significant on a 

project‐specific  basis,  the  proposed  project  may  be  cumulatively  significant  due  to  ʺa  lack  of  clear 

scientific and  regulatory  criteria  for determining  the  level of  significance of  the projectʹs  contribution.ʺ  

(Id. at p. 12‐15.) 

Citing a recently published California Energy Commission report, titled Climate Change and California 

Water  Resources:  A  Survey  and  Summary  of  the  Literature,  DWR  concluded  that  managing  water 

resources  in  light of  the  changing  climate will  likely prove  to be different  than managing  for historic 

variability, particularly due to the  lack of  ʺaccurate and consistent  information about how precipitation 

patterns,  timing,  and  intensity will  changeʺ  and  the  lack  of  ʺmethodologies  and  tools  to  incorporate 

future climate change scenarios into current hydrologic models.ʺ  (Monterey Plus Draft EIR, p. 12‐16.)   

  DWRʹs SWP Delivery Reliability Report (2007) 

DWR  issued  ʺThe State Water Project Delivery Reliability Report 2007ʺ  (August 2008)  (2007 Reliability 

Report).   The  2007 Reliability Report updates  the 2005 Reliability Report, and describes  three  areas of 

significant  uncertainty  to  SWP  delivery  reliability:  (a)  the  recent  and  significant  decline  in  pelagic 

organisms in the Delta (open‐water fish such as striped bass, Delta smelt, and longfin smelt); (b) climate 

change and sea level rise; and (c) the vulnerability and potential failure of Delta levees. The inclusion of 

new  areas  of  uncertainty  distinguishes  the  2007  Reliability  Report  from  earlier  reports  by  including 

estimates of the potential reductions to SWP delivery reliability due to the pelagic organism decline and 

future climate changes.   

As described in the 2007 Reliability Report, simulations to evaluate future (2027) SWP delivery reliability 

incorporate  the  current  interim  court‐ordered  operating  rules  related  to  Delta  smelt  and  a  range  of 

possible climate change impacts to hydrology in the Central Valley. Therefore, for 2027, ten simulations 

were used to reflect the four assumed scenarios for climate change and the two levels of operating rules.   

The 2007 Reliability Report observes that ʺclimate change can potentially affect SWP delivery by altering 

the  timing  and  amount of  source water.ʺ    (2007 Reliability Report, p.  31.)    In order  to  evaluate water 

availability,  the  report  ʺestimates  climate  change  impact  to  SWP  deliveries  by  interpolating  between 

future studies that assume no climate change and studies that assume 2050 emissions.ʺ  (Id. at p. 32; see 

also 2007 Reliability Report, Appendix B.) 

 



     13

    Progress Report Update (2008) 

In 2008, DWR, in connection with Reclamation and the Department of Land, Air and Water Resources at 

the  University  of  California,  Davis,  published  an  article  in  Climatic  Change  titled  ʺProgress  on 

Incorporating  Climate  Change  into  Management  of  Californiaʹs  Water  Resourcesʺ  (Progress  Report 

Update).   The Progress Report Update presents  ʺpreliminary efforts by agencies managing Californiaʹs 

water  resources  to  incorporate  climate  change  research  into  their  planning  and management  tools.ʺ  

(Progress Report Update, p. 1.)   The Progress Report Update also provides an ʺoverviewʺ of the efforts 

documented in the original Progress Report (2006), and presents an impact analysis that focuses on five 

(5) issues: (1) snowpack; (2) runoff; (3) operations of the SWP and CVP; (4) water quality and water levels 

in  the  Sacramento‐San  Joaquin  Delta  for  both  present  and  future  sea  level  rise  conditions;  and  (5) 

evapotranspiration rates.  (Ibid.) 

The  preliminary  impact  assessments  were  conducted  using  four  (4)  climate  change  scenarios  that 

represent two (2) greenhouse gas emission scenarios identified by the Intergovermental Panel on Climate 

Change that were simulated by two (2) global climate models.  (Progress Report Update, p. 5.)  In order to 

examine potential impacts, the authors relied on a sequence of four models ‐‐ a global climate model (i.e., 

GFDL  or  PCM);  a  regional  downscaling  model  (i.e.,  VIC);  a  SWP‐CVP‐specific  impacts  model  (i.e., 

CalSim‐II);  and  a  Delta‐specific  impacts model  (i.e.,  DSM2).    (Ibid.;  see  also  Figure  6:  Approach  for 

Analyzing Potential Water Resources Impacts on Climate Change.)   

Anticipated  impacts  include  greater  amounts  of  winter‐season  runoff,  which  could  lead  to  greater 

uncontrolled releases from the SWP and CVP reservoirs (should flood protection rules remain static), and 

reduced spring‐season  runoff, which could  lead  to decreased water supplies and deliveries.    (Progress 

Report Update,  p.  16.)    The  analysis  concludes  that while  there  is  ʺgeneral  consensusʺ  regarding  the 

expected  impacts,  ʺthe  magnitudes  and  onset‐timing  of  impacts  .  .  .  are  uncertain  and  scenario 

dependent.ʺ  (Ibid.)  Accordingly, the authors recommend that the analytical mindset be expanded from 

assessing potential  impacts  to assessing  the  risk potential associated with  individual climate scenarios, 

and,  in  that  regard, note  that DWR, Reclamation,  and  climate  researchers  currently are undertaking a 

project  that evaluates how  to apply  risk assessment principles  to  the  study of climate change  impacts.  

(Ibid.) 

Managing An Uncertain Future (2008) 

In October 2008, DWR issued a new white paper, titled ʺManaging An Uncertain Future: Climate Change 

Adaptation Strategies for Californiaʹs Waterʺ (Managing An Uncertain Future), as part of its update to the 
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California Water Plan and in connection with the California Resources Agencyʹs preparation of the draft 

statewide Climate Adaptation Plan.5  This white paper is not focused on forecasting specific quantities of 

future water supply or demands, but instead ʺrecommends a series of adaptation strategies for state and 

local water managers to improve their capacity to handle change.ʺ  (Managing An Uncertain Future, p. 1.)     

The white paper begins with a bulleted list of ʺ[w]hat we know,ʺ which includes findings that: ʺ[h]istoric 

hydrologic patterns can no  longer be solely relied upon  to  forecast  the water  future;ʺ precipitation and 

runoff  patterns  are  changing,  increasing  uncertainty  in  water  supply;  additional  monitoring  and 

researching is required to understand the connection between the changing climate, water resources, and 

the environment; ʺ[e]xtreme climatic events will become more frequent;ʺ ʺ[i]mpacts and vulnerability will 

vary by region;ʺ and, an ʺarrayʺ of adaptation strategies is necessary to ensure that the state responds to 

climate  change  as  best  as  possible.    (Managing An  Uncertain  Future,  p.  2.)    In  contrast  to  findings 

regarding ʺ[w]hat we know,ʺ is the white paperʹs observation that ʺthe exact conditions of future climate 

change remain uncertain,ʺ further evidencing the general conclusion that the exact implications of climate 

change on water resources  is unknown at  this  time  ‐‐  the white paper observes  that change  is coming; 

however,  the  parameters  of  that  change  are  unknown.    (Id.  at  p.  3.)   Nonetheless,  the white  paper 

highlights some anticipated ʺchallenges ahead,ʺ which include: the loss of natural snowpack storage; an 

increase in the frequency and intensity of drought in some regions; an increase in high frequency flood 

events  in  some  regions;  changes  in water quality; an  increase  in  the  sea  level;  and, a  reduction  in  the 

reliability of Californiaʹs hydroelectricity operations.  (Id. at p. 4‐7.) 

The white paper then proceeds to present 10 climate change adaptation strategies, as summarized below:  

1. Provide sustainable funding for statewide and integrated regional water management.  

2. Fully  develop  the  potential  of  integrated  regional  water  management,  which  provides  a 

ʺcomprehensive  approach  for  determining  the  appropriate mix  of water  demand  and  supply 

management options and water quality actions.  (Managing An Uncertain Future, p. 11.)  

3. Aggressively  increase water use efficiency  in order to meet Governor Schwarzeneggerʹs goal  to 

achieve a statewide 20 percent reduction in per capita water use by 2020.  (Id. at p. 13.) 

4. Practice and promote integrated flood management.  

5. Enhance and sustain ecosystems because  ʺintegrated systems  .  .  . suffer  less damage  from, and 

recover more quickly after, severe natural disruptions.ʺ  (Id. at p. 21.) 

                                                           

5   The  purpose  of  the  Climate Adaptation  Plan  is  not  to  develop  strategies  to  reduce GHG  emissions,  but  to 

develop  mechanisms  that  ensure  California  is  able  to  efficiently  adapt  to  the  changing  climate.    (See 

www.climatechange.ca.gov/adaptation.)    
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6. Expand water storage and conjunctive management of surface and groundwater resources.  

7. Fix Delta water supply, quality and ecosystem issues.   

8. Preserve, upgrade and  increase monitoring, data analysis and management  in order  to remedy 

the ʺlarge gaps in the hydrologic observational network (e.g., rain and snow gauges) in the areas 

of California most vulnerable to climate change.ʺ  (Id. at p. 27.)  

9. Plan for and adapt to sea level rise.  

10. Identify and fund focused climate change impacts and adaptation research and analysis.   

As noted  in  the white paper,  ʺ[s]everal of  the recommendations  .  .  . are ready  for  immediate adoption, 

while others need  additional public deliberation  and development.    Some  can be  implemented under 

existing  resources  and  authority,  while  the  majority  will  require  new  resources,  sustained  financial 

investment and significant collaborative investment.ʺ  (Managing An Uncertain Future, p. 1.) 

Using Future Climate Change Projections (2009)  

In April  2009, DWR  issued  a  draft  paper,  titled  ʺUsing  Future Climate  Projections  to  Support Water 

Resources Decision Making in Californiaʺ (Using Future Climate Change Projections).6 The key findings 

of that report, which are based on 12 modeled climate change scenarios, follow:  

Since  the 2006 climate change assessment  (DWR 2006), several advances have 

been made  in using  future  climate projection  information  in water  resources 

planning in California, including improved understanding of how well selected 

climate  models  represent  historical  climate  conditions  and  refined 

methodologies  for  representing  streamflows,  outdoor  urban  and  agricultural 

water  demands,  and  sea  level  rise  in  planning  tools.  The  range  of  impacts 

presented in this paper indicates the need for adaptation measures to improve 

the reliability of future water supplies in California (DWR 2008). 

Possible  climate  change  impacts  to  SWP  and CVP  operations were  assessed 

using 12 future climate projections (Section 2.2). . . . Uncertainties in the results 

increase as the projections move further into the future. . . . The reliability of the 

SWP and CVP water supply systems is expected to be reduced for the range of 

future climate projections studied (Section 5.2.3).7  

The report also found, however, that the following additional work is needed to better improve the use of 

future climate change projection information in water resources planning:  

 Improve understanding of the uncertainties associated with future climate projections including 

relative likelihoods of future greenhouse gas emissions scenarios and sea level rise estimates. 

                                                           

6   See http://baydeltaoffice.water.ca.gov/climatechange/ClimateChangeApr09.pdf.   

7   Id. at pp. 2‐3. 
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 Improve understanding about how uncertainties and unknowns  in each step of developing  the 

simulations, scaling the data, and representing system operations affect the final information provided to 

decision makers. 

 Develop and apply enhanced downscaling techniques that can account for the physical processes 

as well as statistical properties. 

 Develop a dynamical downscaling technique for the state. 

 Develop  and  apply  a meso‐scale model  (such  as MM5)  or Weather Research  and  Forecasting 

(WRF) Model for California, and archive the data for public dissemination. 

 Explore  methods  for  incorporating  possible  changes  in  variability  in  future  climate  and 

hydrologic conditions (non‐stationarity) into impact analyses. 

 Further enhance existing management decision support tools or develop new tools for assessing 

risks  of  climate  change  on California’s water  systems  and  for  exploring  adaptation measures  such  as 

possible  re‐operation of  existing or projected  future water  resources  systems  to  reduce  the  impacts of 

climate change. 

 Develop guidelines for climate change analysis for selection of future climate projections, proper 

length of planning horizon, etc. 

 Improve cross‐sector coordination and integration of climate change related analyses.8 

As  such, DWRʹs Using  Future Climate Change  Projections  report  supports  the  conclusion  that while 

regional modeling  efforts have  improved  over  the  years, uncertainty  still  remains  regarding potential 

climate change effects on water supply reliability.  

DWRʹs SWP Delivery Reliability Report (2009) 

In  January  2010, DWR  released  the  ʺDraft State Water Project Delivery Reliability Reportʺ  (2009 Draft 

Reliability  Report).9    As  in  previous  reports,  estimates  of  SWP  deliveries  are  based  on  operation 

simulations  run with  the CalSim  II model using an  extended  record of  runoff patterns;  these patterns 

have been adjusted  to  reflect  the  levels of development  in  the  source areas and,  for  future  conditions, 

possible impact due to climate change accompanying sea level rise.  The 2009 Draft Reliability Report also 

incorporates regulatory requirements for SWP and CVP operations in accordance with recent biological 

opinions from federal agencies.   

Per  the 2009 Draft Reliability Report,  there are  ʺthree significant  factors contributing  to uncertaintyʺ  in 

SWP delivery  reliability, one of which  includes  the  ʺpossible effects  from climate change and sea  level 

                                                           

8   Id. at p. 46. 

9   See http://baydeltaoffice.water.ca.gov/swpreliability/DRAFT‐DelRelRep2009.pdf.   
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rise.ʺ10  In order to better understand the potential effects, the 2009 Draft Reliability Report utilized in its 

modeling  a  climate  change  scenario  that  represents  the median  effects  of  12  scenarios  addressed  in 

DWRʹs Using  Future Climate Change  Projections  report,  summarized  immediately  above.    The  draft 

report found that  ʺclimate changes have  the potential to simultaneously affect the availability of source 

water, the ability to convey water, and usersʹ demands for water.ʺ11  

Other Selected Reports and Studies 

Urban Water Management Plan (December 2005) 

The 2005 Urban Water Management Plan  (UWMP)  for  the CLWA  service area addresses  the potential 

effects of global warming on California’s future water supplies.   Relying upon DWR’s California Water 

Plan Update (2005), the UWMP identifies some potential impacts of global warming, based on more than 

a decade of scientific studies on the subject.  The potential impacts include the production of hydrologic 

conditions, variability, and extremes that are different than what current water systems are designed to 

manage.    Other  potential  impacts  consist  of  questions  on  how  rapidly  impacts may  occur  to water 

supplies, and whether water planners and managers can protect against sudden changes.   

Like other water purveyors, CLWA is relying upon DWR’s commitment to continue to update and refine 

modeling efforts based on on‐going scientific data, and to incorporate that information into future plans, 

reports, and  studies  issued by DWR.    In  the  interim, however, CLWA and  the  retail purveyors  in  the 

Santa Clarita Valley have  thoroughly described  the  available water  resources  in  the Valley,  including 

available local groundwater supplies, for the 25‐year period covered by the UWMP.  By law, the UWMP 

must  be  updated  every  five  years, with  the  next  update  to  occur  no  later  than December  2010.   The 

update also may be amended at any time, based on the discretion of CLWA and the retail purveyors in 

the Santa Clarita Valley.  This five‐year updating requirement ensures that global climate change and its 

effects on local and imported supplies will be taken into account and regularly reported.   

As to local groundwater supplies, the UWMP summarizes well‐established findings from recent studies 

and  groundwater  modeling,  which  confirm  that  the  local  groundwater  basin  (Alluvial  aquifer  and 

Saugus  Formation)  is  operating  within  sustainable  yields  and,  as  such,  the  basin  remains  in  good 

operating condition and can continue  to support pumping  in the operating ranges reflected  in the 2005 

UWMP, or  slightly higher, without adverse  results  (e.g.,  long‐term water  level decline, “overdraft,” or 

degradation of groundwater quality).  The primary studies that support these findings are as follows:  

                                                           

10   Id. at p. 17. 

11   Id. at p. 18. 
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(a)  Richard  C.  Slade & Associates,  LLC,  “2001 Update  Report, Hydrogeologic Conditions  in  the 

Alluvial  and  Saugus  Formation  Aquifer  Systems,”  prepared  for  Santa  Clarita  Valley Water 

Purveyors (July 2002);  

(b)  CH2MHill “Regional Groundwater Flow Model for the Santa Clarita Valley, Model Development 

and Calibration” (April 2004);  

(c)  CH2MHill,  Technical Memorandum  “Calibration Update  of  the  Regional  Groundwater  Flow 

Model for the Santa Clarita Valley, Santa Clarita, California” (August 2005);  

(d)  CH2MHill and Luhdorff & Scalmanini, Consulting Engineers, “Analysis of Groundwater Basin 

Yield,  Upper  Santa  Clara  River  Groundwater  Basin,  East  Subbasin,  Los  Angeles  County, 

California” (August 2005);  

(e)  UWMP, including Appendix C, “Groundwater Resources and Yield in the Santa Clarita Valley” 

(December 2005); and 

(f)  2006 Santa Clarita Valley Water Report (May 2007).   

The August  2005 Basin Yield Report described  and modeled  the  groundwater  operating  plan  for  the 

Valley.  The model simulated a 78‐year period of groundwater pumping, natural groundwater recharge 

(from  rainfall  and  river  storm  flows),  and natural groundwater  flow  and discharge  that occurs  in  the 

basin.  This 78‐year rainfall record was derived from historical rainfall records dating back to the 1920s.  

Based  on  a  review  of  those  historical  records,  the  simulated  rainfall  pattern  was  derived  with  two 

objectives in mind.  First, the record was designed to capture historic cycles in rainfall, alternating periods 

of below‐normal  rainfall,  then periods of  above‐normal  rainfall,  followed by periods of below‐normal 

rainfall,  etc.    The  78‐year  rainfall  record  contained  four  periods  of  generally  below‐normal  rainfall 

(ranging in length from seven to 15 years) and five periods of generally above‐normal rainfall (ranging in 

length from six to eight years).  Second, the record was designed to have a long‐term volume of rainfall 

equal to the historic long‐term average rainfall over the past several decades.  

In  summary,  the  rainfall pattern  that was used  in  the modeling  analysis was based on  actual historic 

long‐term rainfall and historic dry cycles and wet cycles.   Thus, changes in climatic conditions over the 

past 78‐year period were taken into account.  If future climate change studies are published by DWR that 

predict changes  in  the strengths of  future droughts and  future wet periods,  these effects could  then be 

incorporated  into  the  groundwater  model  to  test  the  potential  influence  of  climate  change  on  the 

groundwater system; of course, any future studies that attempt to predict climate change effects on future 

local  rainfall patterns  are  likely  to have  significant uncertainties.   Nonetheless, when  such  studies  are 

completed  and  available, CLWA  and  the  local  purveyors will  consider  them  in  local water  planning 

efforts.    Until  then,  however,  CLWA  and  the  local  purveyors  are  relying  upon  the  best  available 

information presented in the reports and studies referenced above.   
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Emissions Pathway Report  (August 2004) 

ʺEmissions Pathways, Climate Change, Impacts on California,ʺ by Katharine Hayhoe, et al., dated August 

24,  2004  (Hayhoe  2004),  has  discussed  the  magnitude  of  future  climate  changes  based  on  climate 

projections  from  the modeling of greenhouse gas emissions scenarios out  to  the year 2100.   This report 

shows  that,  by  the  end  of  the  century,  due  to  increased  temperatures,  the  Sierra  snowpack  could  be 

reduced  by  30‐70  percent  under  one  emissions  scenario,  and  as  high  as  73‐90  percent  under  another 

emissions  scenario.    The  increased  temperatures,  along  with  impacts  on  runoff  and  stream  flow, 

combined with modest declines  in winter precipitation, could  fundamentally disrupt Californiaʹs water 

resources.  (Emissions Pathway Report, p. 1.) 

Pondering a Climate Conundrum 

Other literature calls attention to the ongoing debate over global warming and its effects. For example, in 

an article presented in Nature (Online Version) entitled, ʺPondering a Climate Conundrum in Antarctic,ʺ 

it has been suggested  that  there are cooling  trends, not necessarily global warming.  In  that article,  the 

authors  noted  a  “[u]nique,  distinct  cooling  trend  discovered  on  the  Earthʹs  southernmost  continent 

Antarctica overall has cooled measurably during the last 35 years ‐ despite a global average increase in air 

temperature  of  0.06  degrees  Celsius  during  the  20th  century  ‐ making  it  unique  among  the  Earthʹs 

continental landmasses.” 

Water Management Strategies  (July 2007)  

The Natural Resources Defense Council has prepared a report summarizing  the  ʺbroad potential water 

management  impacts of climate change,  the many existing climate‐related activities of water managers 

around the West, and a full range of recommendations for water managers and staff to consider as they 

incorporate  global warming  into  the  planning  and management  of  their  agencies.ʺ12   After  generally 

surveying  the  potential  impacts  of  global  climate  change  to water  supply,  flood management, water 

quality,  aquatic  ecosystems,  and  hydropower,  and  the  effectiveness  of  presently  utilized  water 

management  strategies  to  combat  climate  change  impacts,  the  report  proposes  a  four‐part  water 

management  strategy  for  use  by water managers  that  consists  of:  (i)  evaluation  of  a water  systemʹs 

potential vulnerabilities at both a local and regional level; (ii) development of responsive strategies; (iii) 

commitment to global climate change prevention and the endorsement of GHG emissions reductions; and 

(iv) increased public outreach to improve awareness of global warming and climate change.   As part of 

this strategy, and in order to better understand and prepare for the potential impacts to water resources 

                                                           

12   See, Nelson, Barry,  et  al.,  July  2007,  ʺIn Hot Water: Water Management  Strategies  to Weather  the Effects  of 

Global Warming.ʺ   
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as  a  result  of  global  climate  change,  the  report  calls  on  various  entities  and  individuals  to  provide 

additional funding for research.      

Climate Warming and Water Management Adaptation for California  (June 2006) 

Tanaka et al. (2006) explore the ability of Californiaʹs water supply system to adapt to long‐term climatic 

and  demographic  changes  using  the  California  Value  Integrated  Network  (CALVIN),  a  statewide 

economic‐engineering optimization model of water supply management.13 The results show agricultural 

water users  in the Central Valley are the most sensitive to climate change, particularly under the driest 

and warmest scenario (i.e., PCM 2100), and predict a 37% reduction of Valley agricultural water deliveries 

and  a  rise  in  Valley  water  scarcity  costs  by  $1.7  billion.  Though  the  results  of  the  study  are  only 

preliminary, they suggest that Californiaʹs water supply system appears ʺphysically capable of adapting 

to significant changes in climate and population, albeit at a significant cost.ʺ Such adaptation would entail 

changes in Californiaʹs groundwater storage capacity, water transfers, and adoption of new technology. 

Trends in Snowfall versus Rainfall in the Western United States  (2006) 

To better understand the nature of the observed changes in snowpack and streamflow timing in the west, 

Knowles  et al.  (2006) address historical changes  in  the  relative contributions of  rainfall and snowfall.14 

The study documents a regional trend toward smaller ratios of winter‐total snowfall water to winter‐total 

precipitation during  the period of  1949‐2006. The  trends  toward decreased winter‐total  snowfall  are  a 

response to warming across the region, with the most significant decreases occurring where winter wet‐

day minimum temperatures were on average warmer than ‐5° over the study period. The authors suggest 

that,  if warming  trends  continue,  the  snowfall  fraction of precipitation  is  likely  to  continue  to decline, 

which  combined with  earlier melting of  the  remaining  accumulations  of  snowpack, will diminish  the 

Westʹs natural freshwater storage capacity. This trend could, in turn, exacerbate tensions between flood 

control and storage priorities that many western reservoir managers face. 

                                                           

13   See, Tanaka, S.K., et al., 2006, “Climate Warming and Water Management Adaptation for California,ʺ in Climatic 

Change,” Vol. 76, No. 3‐4, June 10, 2006.   

14   Knowles, N.,  and D.  R.  Cayan,  2002,  “Potential  Effects  of Global Warming  on  the  Sacramento/San  Joaquin 

Watershed and the San Francisco Estuary” in Geophysical Research Letters 29(18):1891, doi:10.1029/2001GL014339.  
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Climate Change Impacts on Water for Agriculture in California:  

A Case Study in the Sacramento Valley  (March 2006) 

Joyce et al.  (2006) employ the Water Evaluation and Planning  (WEAP) system, a hydrologic model  that 

was developed for the Sacramento River Basin.15 The study found that increasing temperatures could put 

a strain on  the basinʹs water resources. Assuming an  increasing urban demand  for water,  the effects of 

climate change could be mitigated if the agricultural sector adapts to the new environment. The authors 

considered the effect of increased irrigation efficiency and shifts in cropping and found that groundwater 

pumping between 2070 and 2100 was reduced when these practices were adopted. 

Climate Scenarios for California  (March 2006) 

Cayan et al. (2006) consider two GHG emissions scenarios, a medium‐high and a low.16 The study found 

that California will experience a warming trend from 2000 to 2100, with temperatures rising between 1.7 

and  5.8E  C,  depending  on  the  model  and  the  scenario  chosen.  This  increase  in  temperature  could 

potentially  impact  snowpack  levels  as  the  state  experiences  less  snow and more  rain. The  results also 

indicate  that  snowpack  in  the  Sierra Nevada  could be  reduced  32‐79%, depending  on  the model  and 

scenario chosen. The study does not consider the ability of Californiaʹs water supply system to adapt to 

these potential changes.  

  Global Climate Change Impacts in the United States  (2009) 

This report summarizes the science of climate change, and the current and projected impacts of climate 

change on the United States.17  With respect to water resources, the report concludes that ʺ[t]he impacts 

of climate change include too little water in some places, too much water in other places, and degraded 

water quality.ʺ18  With respect to the southwest regional analysis, the report found that ʺ[w]ater supplies 

are  projected  to  become  increasingly  scarce,  calling  from  trade‐offs  among  competing  uses,  and 

potentially leaded to conflict.ʺ19  With that said, the report underscores: 

                                                           

15   Joyce, B.,  et  al.,  2006,  “Climate Change  Impacts on Water  for Agriculture  in California: A Case  Study  in  the 

Sacramento Valley”  in California Climate Change Center, State of California. White Paper, CEC‐5500‐2005‐194‐SF, 

March 2006.  

16   Cayan, D., et al., 2006, “Climate Scenarios for California. California Climate Change Center, State of California. 

White Paper,” CEC‐500‐2005‐203‐SF, March 2006.  

17   U.S. Global Climate Research Program, 2009, Global Climate Change Impacts in the United States. 

18   Id. at p. 41. 

19   Id. at p. 129. 
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One  of  the main messages  to  emerge  from  the past decade of  synthesis  and 

assessments is that while climate change is a global issue, it has a great deal of 

regional variability.   There  is an  indisputable need  to  improve understanding 

of  climate  system  effects  at  these  smaller  scales,  because  these  are  often  the 

scales of decision making in society.  Understanding impacts at local scales will 

also help to target finite resources for adaptation measures. . . Further work is 

needed on how  to quantify cumulative uncertainties across spatial scales and 

the  uncertainties  associated  with  complex,  intertwined  natural  and  social 

systems.20     

  Analysis of Groundwater Supplies in the Santa Clarita Valley  (August 2009) 

The  Santa  Clarita  Valley  Purveyors  (comprised  of  the  Los  Angeles  County Waterworks  District  36, 

Newhall County Water District,  Santa Clarita Water Division  of  the Castaic Lake Water Agency  and 

Valencia  Water  Company)  recently  analyzed  the  groundwater  development  potential  and  possible 

augmentation of the groundwater operating plan for Santa Clarita Valley.  This analysis was undertaken 

in part for preparation of the next UWMP (anticipated in 2010) and in part because of recent events that 

are expected to impact the future reliability of the principal supplemental water supply for Santa Clarita 

Valley  (i.e.,  the  State  Water  Project).  The  analysis,  entitled  Analysis  of  Groundwater  Supplies  and 

Groundwater Basin Yield Upper Santa Clara River Groundwater Basin, East Subbasin, was published in August 

2009. 

The primary objective of the updated analysis of groundwater basin yield in the Santa Clarita Valley was 

to evaluate the planned utilization of groundwater by the Purveyors, after their consideration of potential 

impacts  on  traditional  supplemental  water  supplies  from  the  SWP,  and  with  recognition  of  (i)  the 

ongoing pumping by others for agricultural and other private water supply, (ii) the sustainability of the 

groundwater resource, and (iii) the physical ability to extract groundwater at desired rates.  

A  second  objective  of  the  updated  groundwater  basin  yield  analysis was  to  investigate  and  describe 

potential  impacts of expected climate change on  the groundwater basin and  its yield. A  third objective 

was to consider potential augmentation of basin yield via potential artificial groundwater recharge using 

storm water  runoff  in  selected  areas of  the basin  as being planned by  the Los Angeles County Flood 

Control District.  

With  respect  to  the  second  objective,  and  as  stated  in  Section  5.4, Climate Change  Summary,  of  the 

analysis:  

                                                           

20   Id. at p. 154. 
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Examination of the three simulated climate change scenarios was undertaken to 

provide  a  level of quantification  to  the possible  impact of  climate  change on 

local groundwater basin yield and availability of groundwater as part of overall 

water supply to the Valley. In light of the range of global climate model output 

that was considered for development of the local scenarios analyzed herein, it 

is obvious that there is neither a unique result that can be expected to become a 

representative hydrologic condition  in  the Valley, nor  is  there a unique result 

that  can  be  expected  in  terms  of  basin  yield  and  associated  sustainable 

groundwater  supply as an outcome of  climate  change. Obviously,  the Valley 

does  not  get  to  “choose”  a  future  climate  scenario,  but  rather will  have  to 

manage within whatever  future patterns of  rainfall  actually occur over  time, 

whether the future rainfall exhibit wet‐dry cycles that are similar to or different 

from historically recorded conditions. Perhaps most useful in the consideration 

of  climate  change  effects  analyzed  herein  is with  respect  to  results  over  the 

UWMP planning horizon of 20  to 25 years. For  the  range of  relatively wet  to 

relatively dry  conditions analyzed herein, all  three  scenarios  suggest  that  the 

2008 Operating Plan  can  be  considered  sustainable  and, with  the  same  local 

exceptions  as  simulated  through  a  repetition  of  historical  hydrology  (e.g. 

mainly  at  and  above  Mint  Canyon),  achievable  over  the  UWMP  planning 

horizon.  Beyond  that  horizon,  greater  uncertainty  exists  because  the  global 

climate models use different emissions scenarios and also become increasingly 

uncertain  over  time  because  of  predictive  uncertainty  pertaining  to  the 

forward‐looking  representation  of  the  many  physical  processes  that  affect 

climate  into  the  future.  As  a  result,  for  time  periods  beyond  the  UWMP 

planning  horizon,  some  models  predict  long‐term  drying  and  subsequent 

sustained declines in groundwater levels, which would result in a smaller local 

groundwater  supply  over  time,  while  other  models  predict  hydrologic 

conditions similar to or wetter than those that have been historically observed, 

in which  case  the  2008 Operating  Plan  can  be  considered  sustainable,  albeit 

with  some  local  issues  relative  to  actual pumping  capability  at  certain  times 

(mainly in the Alluvium at the eastern end of the Valley). 

Conclusions Reached From Literature Survey 

In summary, DWR has not yet fully incorporated parameters to account for the impact of climate change 

on water supplies and regional impacts remain uncertain.  However, as the literature and modeling tools 

continue to develop in order to assess such risks, DWR will incorporate such information into successive 

updates to the California Water Plan.  In addition, DWR is committed to the preparation of the biennial 

assessment  reports  of  SWP  delivery  reliability.  In  the meantime, DWR  advises  that  the  results  of  its 

updated reports represent the best available information at this time.  

Based on the above data, DWR should continue to utilize on‐going studies, as they become available, in 

developing strategies  for  the  future management and development of California’s water  resources.   At 

this time, however, it is appropriate to terminate any further analysis of potential future global climatic 
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changes  and  their  effects  on  Californiaʹs water  supplies,  consistent with  Section  15145  of  the  CEQA 

Guidelines. 

Summary of Selected, Previously Adopted  

Mitigation Measures Relative to Water Supplies 

Despite  the  present  uncertainty  regarding  the  quantification  of  global  climate  changeʹs  effect  on 

California’s water supplies, the approved Newhall Ranch Specific Plan already requires implementation 

of the following mitigation measures relative to water resources that would conserve water supplies and 

lessen greenhouse gas emissions within the Specific Plan area that contribute to global climate change:  

Previously Adopted Mitigation Measures Relevant 

to Water Supplies and Reductions in Greenhouse Gas Emissions 

Water Service 

SP 4.11‐1  The proposed Specific Plan shall implement a water reclamation system in order to reduce 

the  Specific Plan’s demand  for  imported  potable water.   The  Specific Plan  shall  install  a 

distribution system to deliver non‐potable reclaimed water to  irrigate  land uses suitable to 

accept reclaimed water, pursuant to Los Angeles County Department of Health Standards.  

SP 4.11‐2  Landscape concept plans shall include a palette rich in drought‐tolerant and native plants.  

SP 4.11‐3  Major  manufactured  slopes  shall  be  landscaped  with  materials  that  will  eventually 

naturalize, requiring minimal irrigation.  

SP 4.11‐4  Water  conservation measures  as  required by  the State of California  shall be  incorporated 

into all irrigation systems.   

Wastewater Disposal 

SP 4.12‐1  The Specific Plan shall reserve a site of sufficient size to accommodate a water reclamation 

plant  to  serve  the Newhall Ranch  Specific Plan.  (This measure  has  been  implemented  by  the 

Board of Supervisors’ approval, in May 2003, of the Newhall Ranch WRP within the boundary of the 

Specific Plan.) 
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GLOBAL CLIMATE CHANGE AND ITS EFFECTS  

ON SENSITIVE BIOLOGICAL RESOURCES 

 

Global climate change may affect sensitive biological resources (e.g., endangered, threatened, rare, and/or 

special‐status  species)  through  potential,  though  uncertain,  changes  related  to  future  air  and  water 

temperatures; such effects may impact the timing of seasons, affect a species’ range, and a species’ ability 

to  adapt  to  changing  temperatures.   At  the  same  time,  the ways  in which global  climate  change may 

impact sensitive species and biological resources are varied and often complicated due to the intersection 

of numerous causal forces. 

In order  to better understand and  evaluate  the potential  impacts  to  sensitive biological  resources as a 

result of global climate change, a  literature survey was undertaken, as set  forth below.1   The results of 

this survey confirm that, at this time, impacts to sensitive biological resources are speculative and cannot 

be assessed with much certainty.  Accordingly, the analysis of sensitive biological resources is terminated 

under CEQA.    

Articles Addressing Global Climate Change And Its  

Effects On Sensitive Biological Resources  

(a)  Rising to the Challenge: Strategic Plan for Responding to Accelerating Climate Change 

(Draft) (September 21, 2009) – U.S. Fish and Wildlife Service (ʺDraft Strategic Planʺ) 

The  September  2009  Draft  Strategic  Plan  sets  forth  the  U.S.  Fish  and Wildlife  Serviceʹs  (ʺUSFWSʺ) 

programmatic three‐part strategy with respect to climate change, which turns on adaptation, mitigation, 

and engagement.  Within each component of the strategy, the following goals are identified:  

Adaptation 

1. Develop  long‐term  capacity  for  biological  planning  and  conservation  design  and  apply  it  to 

drive conservation at broad, landscape scales.  

2. Plan and deliver near‐term and  long‐term  landscape conservation actions  that support climate 

change adaptations by fish, plants, wildlife, and habitats of ecological and societal significance.  

                                                           

1   Please note  that all  reports  referenced  in  this discussion are available  for public  inspection and  review at  the 

County of Los Angeles, Department of Regional Planning, 320 West Temple Street, Los Angeles, California, and are 

incorporated by this reference.   
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3. Develop  monitoring  and  research  partnerships  that  make  available  complete  and  objective 

information  to  plan,  deliver,  evaluate,  and  improve  actions  that  facilitate  fish  and  wildlife 

adaptations to accelerating climate change.  

Mitigation 

4. Change agency business practices to achieve carbon neutrality by the Year 2020. 

5. To conserve and restore fish and wildlife habitats at  landscape scales, build agency capacity to 

understand, apply, and share biological carbon sequestration science; and work with partners to 

sequester atmospheric greenhouse gases in strategic locations.  

Engagement 

6. Engage  agency  employees;  local,  state,  national,  and  international  partners  in  the  public  and 

private  sectors;  key  constituencies  and  stakeholders;  and  everyday  citizens  in  a  new  era  of 

collaborative conservation in which, together, we seek solutions to the impacts of climate change 

and other 21st century stressors of fish, wildlife and habitats.  

In  the Draft  Strategic Plan,  the USFWS underscores  that  ʺ[o]ne  of  the major  challenges  of  addressing 

climate  change  effects on  fish  and wildlife will be  identifying  and  accounting  for  the uncertainty  that 

remains  in  our  understanding  of  future  climate  change  and  how  that  change  will  affect  ecological 

systems.ʺ  (Draft Strategic Plan, p. 8.)  Currently, impacts are assessed from global climate change models; 

however, the USFWS notes the import of ʺdownscalingʺ such models to better account for regional and 

local impacts.2    

(b)  Global Climate Change Impacts in the United States (2009) – U.S. Global Climate 

Research Program (ʺImpacts in the United Statesʺ)  

This report summarizes the science of climate change, and the current and projected impacts of climate 

change  on  the United  States.    The  report  observed  that  ʺ[m]any  factors  affect  biodiversity  including: 

climatic conditions; the influences of competitors, predators, parasites, and diseases; disturbances such as 

fire; and other physical  factors.   Human‐induced climate change,  in conjunction with other  stresses,  is 

                                                           

2 The import of this finding recently was confirmed in the 5‐Year Review: Summary and Evaluation for the Unarmored 

Threespine Stickleback,  issued by  the Ventura Fish  and Wildlife Office on May 29, 2009.   On page 25 of  the  5‐Year 

Review, the USFWS noted that ʺpredictions of climatic conditions for smaller sub‐regions, such as California, remain 

uncertain.ʺ    Therefore,  USFWS  concluded  that  it  lacked  ʺadequate  information  to  make  accurate  predictionsʺ 

regarding the effects of climate change on this particular species. 
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exerting major  influences on natural environments and biodiversity, and  these  influences are generally 

expected  to grow with  increased warming.ʺ    (Impacts  in  the United States, p.  79.)   The  report  further 

noted that the distribution of species is modulating in response to the timing of the seasons.  (Id. at pp. 80‐

82.)   

With  that  said,  the  report  ʺidentifies  a  number  of  areas  in  which  inadequate  information  or 

understanding hampers our ability to estimate future climate change and its impacts.ʺ  (Id. at p. 11.)  The 

potential impact to sensitive biological resources is one of those areas, as the report found that ʺ[r]esearch 

on ecological responses to climate change is also limited.ʺ  (Ibid.)   The report recommends that additional 

research focus on improving the models used to project impacts to ecosystems:  

[Ecosystem  simulation]  models,  when  rigorously  developed  and  tested, 

provide powerful tools for exploring the ecosystem consequences of alternative 

future  climates.    The  incorporation  of  ecosystem models  into  an  integrated 

assessment  framework  that  includes  socioeconomic,  atmospheric  and  ocean 

chemistry, and atmosphere‐ocean general circulation models should be a major 

goal  of  impacts  research.    This  knowledge  can  provide  a  base  for  research 

studies  into  ways  to manage  critical  ecosystems  in  an  environment  that  is 

continually changing. 

(Id.  at p.  153.)    In  that  regard,  the  report underscored  the  ʺindisputable needʺ  for  the development of 

regional, small scale modeling to enable local decision makers to render informed choices.  (Id. at p. 154.)   

(c)  The Effects of Climate Change on Agriculture, Land Resources, Water Resources,                             

and Biodiversity in the United States (May 2008) ‐‐ Synthesis and Assessment                

Product 4.3 Report by the U.S. Climate Change Science Program                                       

and the Subcommittee on Global Change Research (ʺCCSP 2008 Reportʺ) 

This  report  assesses,  among other  issues,  the  effect of  climate  change on biodiversity,  and  is one of  a 

series of 21 synthesis and assessment products being produced under  the auspices of  the U.S. Climate 

Change Service Program  (ʺCCSPʺ).   The  lead sponsor of  the CCSP 2008 Report summarized here  is  the 

U.S. Department of Agriculture.   

The CCSP 2008 Report was prepared following the extensive review of scientific literature, measurements 

and data collected and published by U.S. government agencies in more than 1,000 separate publications.  

(CCSP 2008 Report, p. 1.)  The overarching conclusions reached as a result of the CCSPʹs literature survey 

include findings that:  

 Climate change already is affecting biodiversity in the United States;  

 Climate change will continue to have significant effects on biodiversity over the next few decades 

and beyond;  
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 Many other stresses and disturbances, not related to climate change, also affect biodiversity;  

 Climate  change  impacts on  ecosystems will  affect  the  services  (e.g.,  carbon  sequestration)  that 

ecosystems provide, but we do not yet possess  sufficient understanding  to project  the  timing, 

magnitude, and consequences of these effects ‐‐ ʺthere is not yet adequate integrated analysis of 

how climate change could affect ecosystem services;ʺ ʺthere is no analysis specifically devoted to 

understanding  changes  in  ecosystem  services  in  the  United  States  from  climate  change  and 

associated stresses,ʺ which constitutes a ʺsignificant gap in our knowledge base;ʺ and  

 Existing monitoring  systems, while useful  for many purposes,  are not optimized  for detecting 

impacts to ecosystems resulting from global climate change.   

(Id. at pp. 3‐4.) 

With  respect  to biodiversity,  the  report  addresses  impacts on  species diversity  and  rare  and  sensitive 

ecosystems.    (CCSP 2008 Report, p. 1.)   The basic  findings reached with respect  to biodiversity  include 

conclusions that:  

 There  has  been  a  significant  lengthening  in  the  growing  season  and  increase  in  net  primary 

productivity in the high latitudes of North America;  

 Many species studied have exhibited shifts in their distributions;  

 Coral reefs are suffering major bleaching due to increases in sea surface temperatures and oceanic 

acidity;  

 The rate of warming projected for the next century in the Arctic will reduce snow and ice cover, 

impacting polar bears;  

 There are other possible impacts for which there is not yet a substantial observational database; 

 It  is difficult to pinpoint changes  in ecosystem services  that are related  to changes  in biological 

diversity, particularly as a specific assessment of changes resulting  from climate shifts or other 

drivers of change has not been done; and 

 Current modeling  systems  have  not  been  developed with  climate  variability  in mind,  so  the 

information derived from their results (with respect to climate change) is somewhat limited.   

(Id. at pp. 9‐10.) 

(d)  Climate Change 2007: Climate Change Impacts, Adaptation, and Vulnerability  

(April 6, 2007) ‐‐ Working Group II Contribution to the Intergovernmental  

Panel on Climate Change, Fourth Assessment Report (“IPCC WGII 2007 Report”) 

This report addresses the ʺrelationship between observed climate change and recent observed changes in 

the natural and human environment.ʺ  (IPCC WGII 2007 Report, p. 2.)  Based upon global assessment of 

data since 1970,  the  report concludes  that “anthropogenic warming has had a discernable  influence on 

many physical and biological systems.”    (Id. at p. 3.)   The  report notes  that  recent warming  ʺstronglyʺ 
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affects  terrestrial  biological  systems,  such  that  there  is  an  earlier  timing  of  spring  events,  and 

poleward/upward shifts in the ranges in plant and animal species.  (Id. at p. 3.)  Similarly, with regard to 

marine and freshwater biological systems, there is evidence that impacts are occurring due to rising water 

temperatures, which impact ice cover, salinity, oxygen levels, and circulation.  (Ibid.)  The specific impacts 

to marine and  freshwater biological systems  include range shifts, the earlier migration of  fish  in rivers, 

and  changing  abundance  levels  of  algal,  plankton,  and  fish  in  high‐latitude  oceans  and  high‐altitude 

lakes.    (Ibid.)    If  temperature  increases  exceed  1.5‐2.5°C, major  changes  are  projected  for  ecosystem 

structure and  function, speciesʹ ecological  interactions, and speciesʹ geographic  ranges  ‐ all  resulting  in 

predominantly negative consequences for biodiversity.  (Id. at p. 8.) 

The IPCC WGII 2007 Report also summarizes, however, the considerable scientific uncertainty associated 

with global climate change and its causes and effects on sensitive biological resources: 

Limitations and gaps prevent more complete attribution of the causes of observed system 

responses  to  anthropogenic warming.    First,  the  available  analyses  are  limited  in  the 

number of systems and locations considered.  Second, natural temperature variability is 

larger at the regional than the global scale, thus affecting identification of changes due to 

external  forcing.    Finally,  at  the  regional  scale  other  factors  (such  as  land‐use  change, 

pollution, and invasive species) are influential.     

(Id. at p. 4.) Similarly,  the  report notes  that while climate change  is beginning  to have effects on many 

natural and human environments,  ʺbased on  the published  literature,  the  impacts have not yet become 

established trends.ʺ  (Ibid.) 

(e)  Observed Impacts of Global Climate Change in the U.S. (November 2004),  

prepared for the PEW Center on Global Climate Change, Camille  

Parmesan, Hector Galbraith (“Parmesan and Galbraith 2004”)  

Camille Parmesan and Hector Galbraith undertook a  literature review  to assess  ʺthe scientific evidence 

compiled  to  date  on  the  observed  ecological  effects  of  climate  change  in  the United  States  and  their 

consequencesʺ and  the strength of  that evidence.    (Parmesan and Galbraith 2004 at p.  iii.)   The  review 

included more than 40 studies showing a possible tie between global warming and ecological changes in 

the United States.  In twenty of the studies, the authors found “strong evidence of a direct link” between 

climate change and observed ecological impacts in the United States.  (Ibid.)  

While  the  report  identified general  trends, such as shifts  in  the  timing of ecological events and habitat 

ranges, it also noted that ʺmany species and ecological systems of  interest have yet to be studied (often 

due  to  inherent  limitations  of  available data)  and  the  attribution of  ecological  changes  to  a particular 

cause remains challenging.ʺ  (Id. at pp. iii; see also p. 13 [there are ʺenormous difficulties biologists have 

encountered  in  tackling  the question of climate change  impactsʺ].)   Further,  ʺ[m]any  if not most of  the 
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ecosystems and organisms in the United States are already suffering from other anthropogenic stressors . 

.  . [and] [a]s yet, scientists do not have a clear idea how climate change might affect this already fragile 

situation.ʺ    (Id.  at  p.  v.)    Accordingly,  the  report  recommends  that  scientists  achieve  a  ʺbetter 

understanding of which systems or species are most or least susceptible to projected climate changeʺ in 

order to better evaluate and mitigate potential impacts.  (Id. at p. 41.) 

In  response  to Parmesan and Galbraith 2004, other  scientists have noted  that plants and animals have 

adapted  to climate change  for millions of years and  that  it  is not  surprising  to  see plants and animals 

respond to present‐day temperature changes.3  Such responses to climate change do not necessarily show 

the changes are linked to fossil fuel emissions and human‐caused climate change.  (Ibid.)   

Some concern has been articulated that the Edithʹs, Quino, Bay, and Taylorʹs checkerspot butterfly species 

may be adversely impacted by global climate change.  However, in a related context, USFWS has rejected 

similar claims that butterfly species may be endangered or threatened due to global climate change.4  In 

the context of the Thorne’s Hairstreak Butterfly, USFWS recognized recent evaluations by Parmesan and 

Galbraith 2004  that whole ecosystems are seemingly being shifted northward; however, USFWS  found 

that the type, magnitude, or temporal effects of ecosystem changes that may be brought about by global 

climate change are speculative and stated it was not aware of any available documentation that directly 

links global warming as a threat to the butterfly.  (Ibid.)   

In addition, it should be noted that the butterfly species of concern are not believed to be present on the 

Project  site.   For  example,  the Quino  checkerspot butterfly has been  identified  as  a  species  that  is not 

expected to be found on the Project site, because its presence was last documented in Los Angeles County 

in 1954.   

(f)  Status and Trends of the Nation’s Biological Resources (1998), U.S. Department of  

the Interior, U.S. Geological Survey, Biological Resources Division (“USGS 1998 

Status/Trends Report”) 

A  chapter  of  this  report  addresses  the  impacts  of  climate  change  on  the nationʹs  biological  resources.  

(USGS  1998  Status/Trends,  at pp.  89‐116.)   The  report  closely  considers  impacts  to  avian  species,  and 

notes  that  ʺthe  ranges  of most  species moved  north,  up mountain  slopes,  or  both.ʺ    (Id.  at  p.  101.)  

Accordingly, such range shifts ʺcould cause local extinctions in the more southern portions of the birdsʹ 

ranges, and, if movement to the north is impossible, extinctions of entire species could occur.ʺ  (Ibid.)  The 

                                                           

3   Tom Stohlgren, a U.S. Geological Survey ecologist, Fort Collins, Colorado.   

4   See, USFWS  90‐day  finding on petition  to  list  the Thorne’s Hairstreak Butterfly  as  threatened or  endangered 

(2006 Federal Register, 71 FR 44980‐44988).   
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report also considers  impacts  to reptiles and amphibians, and notes  that  they are  likely  to be  impacted 

because they are especially susceptible to extreme temperature, must remain close to water sources, and 

are not able to disperse at a rapid rate.  (Ibid.)  In addition, ʺ[i]n general, animals most likely to be affected 

earliest  by  climatic  change  are  those  in  which  populations  are  fairly  small  and  limited  to  isolated 

habitats.ʺ  (Id. at p. 102.) 

Significantly,  this  report  notes  that  ʺ[w]hat  is most  needed  to  evaluate  potential  biological  effects  of 

temperature change  is a  regional projection of climatic changes  that can be applied  to ecosystems at a 

regional or local scaleʺ and ʺestimates of climatic variability during the transition to a new equilibrium, 

particularly at  the regional scale.ʺ    (Id. at pp. 94‐95.)    In addition,  ʺ[a]  focus of climate research  toward 

changing climatic variability [citations] might be more useful for ecological impact assessments than the 

current  focus among climatic modelers on climatic means.ʺ  (Id. at p. 112.)   Finally,  these projections,  in 

order to be ʺmore realistic and useful . . . [require a] multiscale, multispecies, multitaxa analysis driven by 

regionally specific, transient climatic change forecasts.ʺ  (Ibid.) 

The report also states that ʺat present [transient regional changes] are very difficult to predict credibly.ʺ  

(Id.  at p.  95;  see  also p.  110  [As  contrasted with  regional  assessments,  ʺ[t]he most  reliable projects  for 

climatic models are  for global‐scale  temperature  changes.ʺ].)   This point  is  further underscored by  the 

conclusion  that  climate  forecast  models  are  ʺfraught  with  uncertainties,ʺ  leading  to  ʺthe  perplexing 

questionʺ of  ʺwhether  they  can be  trusted  as  a  reliable basis  for  altering  social policies,  such  as  those 

governing CO2 emissions or the shape and location of wildlife reserves.ʺ  (Ibid.)  

After disclosing the inadequacies of the projection models, this report assesses the policy implications: 

Climatic  change  as  now  envisioned  is  not  necessarily  a  threat  to  the well‐being  of  all 

climate‐sensitive  species.    However,  the  transient  nature  of  most  projected  human‐

induced  climatic  change  scenarios  suggests  that  significant  alterations  are  likely  on  a 

scale of decades, whereas the adaptability of many species ‐ especially those upon which 

faster responding species depend  ‐  is on a scale of centuries.  .  .  . The only  forecast  that 

seems unassailable is that the more rapidly the climate changes and the more extensively 

other human disturbances are forced on nature, the higher the probability of substantial 

disruption and surprise within natural systems.   

To forecast possible consequences of the projected climate changes, single‐species studies 

should be guided by  the overall  effects  that  climate may have at  the  large  scale or on 

range limits and abundance patterns, and on the  interactions among species.   Coupling 

such  results  with  information  from  climatologists,  geologists,  and  others  will  allow 

interdisciplinary teams to more reliably forecast the possible biological consequences of 

scenarios of global warming and other global changes.  These forecasts can then be used 

by policy makers  and  the general public  to determine what  types of  actions might be 

effective to mitigate potential impacts of forecasted climate changes.   Research can help 
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put such policy making of a firmer factual basis, but any plausible  level of effort  is not 

likely  to  reduce  all  important  uncertainties  before  the  global  change  experiment  now 

under way on Earth is played out [citation]. 

(Id. at p. 113.) 

(g)  The Regional Impacts of Climate Change: An Assessment of Vulnerability (1997), 

Intergovernmental Panel on Climate Change, Special Report (“IPCC 1997 Report”) 

This report evaluates the regional impacts of climate change across the globe.  With regard to impacts to 

North America, this report concludes that the  ʺcharacteristics of the subregions and sectors  .  .  . suggest 

that neither the impacts of climate change nor the response options will be uniform.ʺ  (IPCC 1997 Report, 

Chapter 8 Executive Summary.)  Nonetheless, the report concludes that reductions in terrestrial biological 

diversity  are  likely due  to  loss  of habitat.    (Ibid.)   The  same  conclusion  is  reached  as  to  fisheries  and 

aquatic  systems because of  expected  increases  to water  temperature,  changes  in  freshwater  flows  and 

mixing regimes, and alterations  to water quality.    (Ibid.)    In spite of  the anticipated  impacts,  the report 

discloses significant scientific uncertainties:  

Our  current  understanding  of  the  potential  impacts  of  climate  change  is  limited  by 

critical uncertainties.   One  important uncertainty  relates  to  the  inadequacy of  regional‐

scale  climate projections  relative  to  the  spatial  scales of variability  in North American 

natural  and  human  systems.    This  uncertainty  is  compounded  further  by  the 

uncertainties inherent in ecological, economic, and social models ‐ which thereby further 

limit our ability to identify the full extent of impacts or prescriptive adaptation measures.  

Given these uncertainties, particularly the inability to forecast futures, conclusions about regional 

impacts are not yet reliable and are limited to the sensitivity and vulnerability of physical, 

biological, and socioeconomic systems to climate change and climate variability.   

(Ibid.,  italics  added.) More  simply,  the  report  concludes  ʺ[u]ncertainty  exists  in  our  ability  to  predict 

ecosystem or individual species responses to elevated CO2 and global warming at either the regional or 

global scale.ʺ  (Ibid.) 

Conclusions Reached From Literature Survey 

In  light of  the  information provided above, evidence exists  linking global climate  change  to ecological 

effects; however, the precise causes, extent, magnitude, and timing of such effects remain uncertain and 

preclude reliable forecasts of possible ecological effects resulting from global climate change.  Therefore, 

and  again based on  the  information presented herein,  the  effect of global  climate  change on  sensitive 

species  and  other  biological  resources  is  too  speculative  at  this  time  for  any  further  evaluation.  

Accordingly,  it  is appropriate  to  terminate any  further analysis of  such effects, consistent with Section 

15145 of the CEQA Guidelines.   
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Green Building Program
=15% percent better than existing Title 24 
requirements

1.  All Residential Buildings
•  Improved insulation and ducting
•  Low E glass
•  High efficiency A/C 
•  Radiant barrier in attic – as needed 
    to achieve standard

2.  All Commercial and Public Buildings
•  Improved insulation and ducting
•  Low E glass
•  High efficiency HVAC equipment
•  Energy efficient lighting design with 

occupancy sensors 

SuStAInABLE CommunIty dESIgn

L                    andmark Village’s balance of new homes, jobs, environmental preservation and transportation solutions showcase the 
sustainable community design attributes found throughout newhall Ranch.

As proposed, Landmark Village’s 300 acres would include a diverse range of 1,444 new homes for all socio-economic 
levels.  to minimize and shorten car trips, most homes will be within walking distance to the community’s commercial and 
mixed-use areas, elementary school site, community park, trails and natural open space.

Walkability
Landmark Village’s design connects jobs, 
shops, schools, parks and recreation 
facilities with the community’s trail system 
to promote walking and biking while 
minimizing car trips.

Reduce Impermeable 
Surfaces / Water Re-use
to curtail urban runoff and maximize groundwater 
recharge, Landmark will utilize open/soft bottom 
channels, smaller street sections and natural water 
quality treatment basins.  these water quality 
features will aid percolation of the groundwater 
recharging process.

Water Conservation 
(Community Wide)
• Water efficient fixtures in homes, 

commercial, and public buildings
• drought tolerant landscaping
• use of recycled water for irrigation
•  use of local ground water for potable supply
• Evapo-transpiration irrigation systems (smart 

sprinklers)

Renewable Energy
Explore and identify renewable energy 
sources for newhall Ranch (including 
Landmark Village).  Renewable energy 
sources could include solar, wind, 
cogeneration and other feasible sources.



Protection of Natural 
Resources 
As it passes by Landmark Village, the long-term health of 
the Santa Clara River will be protected with environmentally 
sensitive bank stabilization and development buffers to 
preserve the river’s natural beauty, its native species, 
wildlife corridor and water quality.

Economy
A number of newhall Ranch’s projected 
19,000 new jobs will be offered through 
Landmark’s 37 acres (approximately 
1 million sq ft) of mixed-use and commercial 
areas.  A strong local job base is a critical 
component of sustainable communities 
because it offers the quality of life and 
environmental benefits of allowing people 
to work close to home, while generating tax 
revenue.

Recreation
Landmark’s sustainable design includes 
parks for people to play, a neighborhood 
recreation center to exercise and a two-
mile extension of the popular Santa Clara 
River trail.  the variety of recreational 
options will allow residents to enjoy an 
environmentally sustainable way of life.

Transportation 
Solutions
Landmark’s circulation plan can be a model for 
how to minimize car trips and reduce carbon-
dioxide emissions.
•  Convenient mass transit would be 

offered through a new transit station, a 
park-and-ride lot and bus stops.  A five-
mile right-of-way for a potential metrolink 
extension is also included in the plan.

•  trails and bike paths leading to close-to-
home jobs, neighborhood serving retail 
and the school will encourage residents to 
leave their cars behind.

•  newhall Land’s commitment to fund $300 
million in roadway improvements in the 
Santa Clarita Valley (in conjunction with 
newhall Ranch) will keep traffic moving.     



Environmentally Sustainable Living
L                   andmark is the first of four planned villages, which will combine to form 

newhall Ranch, with its 19,000 new jobs and 21,000 new-home choices, 
and environmentally sensitive design which permanently preserves 50 percent 
of the 12,000-acre property.

much like newhall Land’s renowned community of Valencia, newhall Ranch 
will be a sustainable new town thanks to its focus on all aspects of life – from 
social to economic to the natural environment.

  the newhall Ranch nature Preserve protects high quality habitat
  An ideal location near existing jobs and infrastructure 
  A broad range of homes for every stage of life
  A mix of land uses including commercial, office and public facilities
  the creation of 19,000 jobs
  Recycled water to meet 51 percent of all water needs:  Independent (non 

State Water Project water) supplies to meet potable water needs
  drought tolerant native landscaping and evapotranspiration controllers 

(smart sprinklers) substantially reducing irrigation needs
  Car trips minimized by convenient mass transit and by placing homes 

near jobs and neighborhood retail centers
  Significant improvements to SR-126, I-5 and other local roadways to 
reduce traffic congestion and improve mobility

Over 50% 
of Newhall 
Ranch will be 
preserved as 
open space:
High Country preserve

Santa Clara River 
Corridor

Open space areas  
within villages

Salt Creek Corridor 
on the western edge of 
Newhall Ranch

Total open space set 
aside as a result of 
Newhall Ranch

4,200 acres

1,000 acres

1,100 acres

1,500 acres

7,800 acres

A WALKABLE COMMUNITY: Newhall Ranch’s 
sustainable design connects jobs, shops, schools, 
parks and recreation facilities with the community’s 
trail system to encourage residents to leave their 
cars behind.

IDEAL LOCATION: Newhall Ranch is the logical, close-in location for a new master-
planned community because it is adjacent to major job centers, existing infrastructure 
and development.

The information depicted and written about in this document is subject to change and modification.  

Photograph by Ted Dayton
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GSI Technical Memorandum on Potential Effects of Climate Change
on Groundwater Supplies for Newhall Ranch; March 18, 2008



 

 

 

Technical Memorandum 

To: Susan Tebo – Impact Sciences, Inc. 
 
From:   John Porcello – GSI Water Solutions, Inc. 
 
Date: March 18, 2008 

Re: Potential Effects of Climate Change on Groundwater Supplies for the Newhall Ranch Specific Plan, 
Santa Clarita Valley, California 

 

 
Introduction 
 
This technical memorandum (TM) evaluates the potential effects of future climate change on the 
groundwater supplies for the Newhall Ranch Specific Plan (Specific Plan) development. As 
discussed in the Newhall Ranch Draft Additional Analysis (Impact Sciences, 2001), Alluvial 
Aquifer groundwater wells along the Santa Clara River west of Interstate 5 (I-5) (see Figure 1) 
will provide 7,038 acre-feet (AF) of water to the Specific Plan development on an annual basis. 
This water will be provided by converting historical and present-day Alluvial Aquifer 
groundwater pumping (by The Newhall Land and Farming Company) from agricultural uses to 
urban uses. Notably, no additional groundwater pumping over historical and present amounts 
will occur; instead, water currently used to irrigate crops on Newhall Land’s property will be 
treated and used to meet most of the potable water needs of the Specific Plan development's 
urban uses (e.g., residential; nonresidential; etc.).  
 
GSI Water Solutions, Inc. (GSI) prepared this TM at the request of Impact Sciences, Inc., to 
specifically address whether future climate change may preclude the Alluvial Aquifer from 
providing sufficient yield to accommodate the future water demand of the Specific Plan 
development. The remainder of this TM discusses the following: 
 

• The climate of the Santa Clarita Valley; 
 

• An overview of the current understanding of future potential changes in temperature, 
annual rainfall, and rainfall timing and intensity (statewide and in southern California); 
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• The corresponding influence of rainfall and temperature changes on groundwater 

recharge to the Alluvial Aquifer in the Santa Clarita Valley as understood to date, 
including ongoing work by the local water purveyors to study this further; and 

 
• A summary of historical data that indicate how the Alluvial Aquifer west of I-5 may be 

affected in the future (as gathered from records of historical fluctuations in local 
hydrologic and groundwater conditions). 

 
 
Local Climate 
 
The climate of the Santa Clarita Valley is discussed by CH2M HILL (2004). The valley has a 
semi-arid Mediterranean-type climate, characterized by long, dry summers and relatively short, 
wet winters. Temperatures in the valley range from a minimum of 20 to 30 degrees Fahrenheit 
(°F) in the winter to a maximum of approximately 100 to 110°F during the summer. Mean 
monthly temperatures range between approximately 48°F in the winter and 77°F in the summer.  
 
The average rainfall since the 1880s, and also since 1950, has been approximately 18 inches per 
year, but varies considerably from year to year (ranging from less than 5 inches to nearly 50 
inches). Additionally, rainfall is not only variable on an annual basis, but is also highly seasonal. 
Approximately 80 percent of the annual precipitation in the valley falls between November and 
March. Most of the precipitation comes from winter storms that last only a few days and are 
separated by relatively long periods of clear weather. Additionally, as shown in Figure 2, rainfall 
patterns vary considerably across the watershed because of the considerable variation in 
topography and the watershed’s location between the coastal climates in Ventura County and the 
inland deserts to the east. 
 
The major sources of natural recharge to Alluvial Aquifer groundwater include deep percolation 
(infiltration) of direct precipitation within the valley, and percolation of stream runoff flowing 
into the valley along the Santa Clara River and its tributaries. Recharge occurs primarily in the 
eastern portion of the valley, as conceptually shown in Figure 3. Natural groundwater discharge 
occurs primarily in the western portion of the valley (west of Interstate 5 [I-5]), occurring as 
discharge to the Santa Clara River and evapotranspiration by the riparian vegetation growing 
along the river corridor. 
 
 
Global-Scale and Regional-Scale Predictions of Future Rainfall and Temperature Trends 
 
Considerable research and predictive modeling work have been performed by climatologists and 
other scientists to understand the nature of historic and future global-scale climate changes. The 
largest body of this work has been conducted under the auspices of the Intergovernmental Panel 
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on Climate Change (IPCC), which has published four comprehensive assessment reports since 
1990, with the most recent reports issued in 2007 (IPCC, 2007a and 2007b).  
 
Additionally, in 2006, the California Department of Water Resources (DWR), the California 
Climate Change Center (CCCC), and the California Climate Action Team (CAT; an inter-agency 
team managed by the California Environmental Protection Agency) published several studies 
evaluating the potential effects of climate change on the water resources of the State of 
California. These California-specific studies focus primarily on the central and northern parts of 
the state, where rainfall and snowfall provide water to two statewide water delivery systems (the 
State Water Project [SWP] and the Central Valley Project [CVP]). However, the state studies and 
other literature do provide some insight as to the nature of potential future climate changes in 
southern California. The discussion below focuses on the low-elevation mountains and valleys 
that are characteristic of much of the South Coast Hydrologic Region (as defined by DWR), 
which includes the Santa Clara River watershed.  
 
As discussed by CCCC (2006a) and Milly (2007), global climate models (GCMs) have not been 
designed to support hydrologic analysis.  The GCMs describe continental water fluxes and 
processes at very large scales. For example, two GCMs evaluated by Cayan et al. (2008) rely on 
a grid containing rectangular cells that are 137 to 186 miles long. The use of a discrete global 
grid renders the GCMs too coarse to adequately depict the complex structure of temperature and 
precipitation that characterizes and distinguishes each of the DWR Hydrologic Regions. 
Additionally, the various GCMs that have been developed by the research community and 
incorporated into the IPCC assessments vary in design and incorporate varied assumptions, 
thereby providing different results regarding the potential magnitude of future changes in rainfall 
and temperature in various parts of the world (including southern California).  
 
In general, the GCMs agree that temperatures will continue to rise globally for the next several 
decades and that longer-term temperature trends will depend on the magnitude of future 
greenhouse gas emissions. As noted by the IPCC (2007a), the GCMs also predict that 
precipitation increases are very likely in high latitudes, while decreases are likely in most 
subtropical regions. However, there is somewhat less agreement among the GCMs regarding 
future precipitation changes. As explained by CCCC (2006b), the variability and uncertainty in 
the GCMs arises in part because of uncertainties about the “feedbacks” that might amplify or 
lessen global warming. For example, as heat-trapping emissions cause temperatures to rise, the 
atmosphere can hold more water vapor, which traps heat and raises temperatures further—a 
positive feedback. Clouds created by this water vapor could absorb and re-radiate outgoing 
infrared radiation from Earth’s surface (another positive feedback) or reflect more incoming 
shortwave radiation from the sun before it reaches Earth’s surface (a negative feedback). 
Because many of these processes and their feedbacks are not yet fully understood, they are 
represented somewhat differently in each GCM. 
 
The GCMs also do not account for elevation-related differences in rainfall and recharge patterns, 
which are important at the local scale (e.g., DWR-designated hydrologic regions and individual 
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watersheds). To account for the importance of elevation at the local scale, researchers have taken 
the GCMs and “down-scaled” them to create regional models that estimate the spatial variability 
in future rainfall and temperature trends in California (CCCC, 2006c; DWR, 2006). The down-
scaling process consists of using statistical techniques and local, physically based hydrologic 
models to “downscale” the GCMs to a finer spatial resolution. This procedure “distributes” the 
GCM predictions over the complex landscape of California. Because the distribution procedure 
required to acquire local-scale projections is dependent upon the simulation results from the 
GCMs, the individual regional models (like their GCM counterparts) also create different 
projections of future climate trends. Nevertheless, taken together, the GCMs and regional-scale 
models are useful for understanding the general magnitudes of changes in temperature and 
rainfall patterns that could occur in the future as a result of global warming. 
 
In summary, the regional-scale climatologic modeling work conducted by DWR, CAT, and 
CCCC indicates the following: 
 

1. On a statewide basis, the various models indicate that there will be relatively little change 
in annual precipitation, with a tendency toward slightly greater winter precipitation and 
lower spring precipitation (CAT, 2006). Dettinger (2005) summarized the primary 
finding from these same models as follows: “The distribution of precipitation changes 
includes both positive and negative changes that cluster with little change around present-
day averages.” CCCC (2006a) notes that the models project that (a) variability in 
precipitation on a year-to-year and decade-to-decade time-scale will continue, as in the 
past; and (b) the frequency of warm tropical events (El Niños) will remain about the 
same, creating anomalous precipitation patterns in California. The models, as a group, 
also project that summer precipitation will change only incrementally, and may even 
decrease, indicating that there is little evidence for a stronger summer-time monsoon 
influence (CCCC, 2006a). 

 
2. For southern California, average annual precipitation during the period 2035 through 

2064 is projected to decrease only slightly, probably by less than ¼-inch per year, even 
under the scenario involving the highest IPCC estimate of future greenhouse gas 
emissions (DWR, 2006). During this period, average temperatures in southern California 
are projected to be 1.6 to 4.2°F (0.9 to 2.3°C) higher than present-day temperatures. 
Although these projections were published in 2006 (DWR, 2006), they are based on 
GCMs (and subsequent down-scaled regional models) that were developed in support of 
the IPCC’s most recent (fourth) assessment of global climate change (IPCC, 2007a and 
2007b). 

 
There is evidence that these projected changes are similar to trends in the recent historical record. 
Specifically: 
 

1. DWR (2006) discusses an analysis of rainfall records across the state from 1890 through 
2002, using data compiled by former state climatologist James Goodridge. The analysis 
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indicates that average annual precipitation on a statewide basis appears to be relatively 
flat (no increase or decrease) over the entire record. However, the report notes that an 
upward trend in statewide precipitation may have occurred toward the latter portion of 
this period. The analysis also identified a very slight decrease in annual precipitation 
from 1890 through 2002 for both central California and southern California (amounting 
to about 0.77 inch during a 100-year period). 

 
2. A statistical analysis of water-year (October through September) and April-July flows of 

four rivers in central-coast and south-coast watersheds found no statistical changes in 
flow in any of these rivers (DWR, 2006). This analysis included two river systems in 
metropolitan Los Angeles – the Santa Ana River (based on data from 1901 through 2005) 
and the Arroyo Seco near Pasadena (based on data from 1911 through 2005). The lack of 
statistically identifiable changes in the flows of these rivers is consistent with the slight 
decrease, if any, in southern California annual rainfall that has occurred since 1890. 

 
While the historical data and the projections from GCMs and regional-scale climate models 
together suggest that a slight decrease in annual rainfall could occur, the possibility that rainfall 
could increase slightly also cannot be ruled out completely. DWR (2006) notes that the National 
Weather Service’s Climate Prediction Center found evidence that annual precipitation has 
increased in much of California, the Colorado River Basin, and the West since the mid-1960s. 
Additionally, some GCMs have suggested that annual average rainfall could increase slightly in 
southern California (Bachelet et al., 2007, using analyses by Price et al., 2004). 
 
 
Rainfall Timing and Intensity 
 
Of equal, if not greater, importance to the question of how global climate change potentially 
could affect aquifer recharge is the timing and intensity of precipitation. As described by CH2M 
HILL (2004) and CH2M HILL and LSCE (2005), rainfall in the Santa Clarita Valley and 
southern California occurs predominantly during the winter months, and most groundwater 
recharge, therefore, occurs during that time of year. Most of the recharge to the Alluvial Aquifer 
occurs along the Santa Clara River corridor in the eastern part of the valley below the Lang 
stream gage – several miles east of the Specific Plan development (see Figures 1 and 3). During 
low flow events, recharge and river flow may occur only a short distance below the Lang gage, 
whereas during high flow events the river can recharge the groundwater as far downstream as the 
area between the Saugus water reclamation plant (WRP) and I-5. This recharge occurs mainly in 
response to heavy rainfall events that are sufficiently strong to create flow in the ephemeral 
reaches of the Santa Clara River (in the eastern part of the valley). This periodic river flow is an 
important source of recharge to the Alluvial Aquifer and occurs in some, but not all, years. The 
historical record shows several multi-year periods of little to no river flow (for example, 1984 
through 1991 and 1999 through 2004), followed by brief periods of very high river flows and 
rapidly rising groundwater elevations in the eastern part of the valley where most of the recharge 
takes place (as occurred in 1992, 1993, 1998, and late December 2004 through January 2005).  
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On a global scale, the IPCC’s most recent assessment (2007a) concluded that the frequency of 
heavy precipitation events and/or the proportion of total rainfall from heavy events has “likely” 
increased over most areas since 1960 and is “a very likely” trend for the 21st century. As 
discussed previously, CCCC (2006a) concluded that there will continue to be variability in 
California’s precipitation on a year-to-year and decade-to-decade time-scale, as has been 
observed in the past. DWR (2006) concluded from a statistical analysis of the 1890-2002 
historical statewide precipitation data that an increase in the variability of annual precipitation 
has occurred in the historical record and is a possible continued outcome of global climate 
change in the future. This finding by DWR was based on a 10-year moving average of mean and 
standard deviation values for statewide annual average precipitation, which showed end-of-
period variability values about 75 percent larger than beginning-of-period values. This indicates 
that there tended to be more extreme wet and dry years at the end of the 20th century than 
occurred at the beginning of that century. DWR concluded that this trend may continue with on-
going climate change.  
 
DWR (2006) also noted that river flow records show evidence of a change in variability, as 
manifested by changes in flood flows (which are related to rainfall intensity). Specifically, from 
examination of streamflow records in another South Coast Basin watershed (the Santa Margarita 
River near Temecula), DWR found that the 10-year, 50-year, and 100-year flood flows have 
increased about 22 percent since 1955. Because this river and its watershed are in the same DWR 
hydrologic region as the Santa Clara River, this may be an indicator that the increasing 
variability and intensity of rainfall have begun creating larger high-flow events in rivers in 
southern California, and that this trend may continue in the future (including in the reach of the 
Santa Clara River that passes through the Santa Clarita Valley). The importance of river flows on 
groundwater recharge is discussed below. 
 
 
Potential Effects on Groundwater Recharge (Current Knowledge and Ongoing Studies) 
 
On a watershed scale, the amount of surface water runoff and groundwater recharge generated by 
individual storm event is controlled primarily by soil infiltration capacity, soil moisture levels, 
and evapotranspiration (ET) demands. ET consists of evaporation (vaporization) of water from 
soil and wet plant surfaces, and water uptake and subsequent transpiration by plants. DWR 
(2006) states that there are two reasons it is difficult to accurately estimate the effect of changes 
in global temperature on ET. First, no net change in ET will occur as long as the minimum 
temperature and dew point temperature continue to increase faster than the maximum 
temperature, as has occurred during the past five decades of global temperature rise. Second, the 
effect of increased air temperature on plant transpiration is at least partially offset by the 
increasing CO2 concentrations that arise from increasing greenhouse gas emissions. Although 
these observations would suggest that ET demands could be small, it is also possible that ET 
demands could increase over time because of lengthening of the dry season and the 
corresponding decrease in the length of the rainy season. 
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Dettinger and Earman (2007) and Milly (2007) indicate that in general, a reduction in 
precipitation in the western United States would be expected to reduce runoff, which in turn 
potentially would decrease groundwater recharge as well. Milly (2007), citing a report by Milly 
et al. (2005) that discusses global-scale patterns of trends in streamflow and water availability, 
provides a map of the United States indicating that 90 percent of the GCMs predict decreases in 
annual runoff of 10 to 20 percent in California, Nevada, Utah, and western Colorado during the 
period 2041 to 2060, compared with runoff during the period 1900 through 1970.  
 
Christensen and Lettenmaier (2007) down-scaled 11 GCMs to create corresponding regional-
scale models for the Colorado River Basin, then used these models to project runoff trends in the 
basin for two future greenhouse gas emissions scenarios. They projected that on a basin-wide 
basis: (1) a 10 percent decrease or increase in winter-time rainfall would result in a 13 percent 
decrease and a 15 percent increase, respectively, in winter-time runoff; and (2) a 10 percent 
decrease or increase in summer-time rainfall would result in a 7 percent decrease and an 8.5 
percent increase, respectively, in summer-time runoff. However, these researchers, as well as 
Dettinger and Earman (2007), point out that future changes in runoff could differ considerably 
for mountain ranges versus the alluvial fans and groundwater basins that lie below. This is 
because global warming would create more rain than snow, thereby reducing the amount of high-
elevation snowpack available to recharge mountain groundwater supplies and instead creating 
unrecharged water that may run off into the fans and basins below. This potentially could 
increase recharge on fans and basin floors. Alternatively, if the unrecharged water is instead 
mostly evapotranspired from the mountain soils, then the overall recharge (mountain plus basin) 
may decline.  
 
Because the boundaries of the Santa Clara River watershed lie in low-elevation mountains, 
rainfall is a far more significant contributor to the flow of this river than snowfall. Consequently, 
rainfall runoff from these mountains and from within the Santa Clarita Valley and other valleys 
can be expected to continue to be the predominant source of flow to the river, and therefore the 
predominant source of groundwater recharge. Additionally, future groundwater recharge 
potentially may increase because most recharge occurs during high-rainfall storm events, and 
climate change may intensify these events. However, the magnitude of potential increases or 
decreases in recharge is difficult to project. 
 
Dettinger and Earman (2007) conclude that, in general, it is unknown whether groundwater 
recharge will increase, decrease, or stay the same “at any scale” in the western United States; 
and, while groundwater supplies may fare well, they also may fare poorly. They conclude that, in 
general, the tools and data are currently unavailable to allow for confident detection or prediction 
of groundwater responses to changes in climate. While this may be true in some locations, the 
water purveyors in the Santa Clarita Valley have a considerable “head start” on this process. 
Specifically: 
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• The agricultural and urban water purveyors in the valley have monitored groundwater 
levels and pumping volumes for many years. This monitoring began in the1940s, when 
groundwater was pumped exclusively for agricultural purposes, mainly in the western 
portion of the valley, and mainly from the Alluvial Aquifer. The historical record 
illustrates how the aquifer systems in the valley have responded over time as groundwater 
pumping has expanded to include urban uses, with the urban pumping extending into 
other portions of the valley, as well as into a deeper aquifer system (in the Saugus 
Formation).  

 
• Rainfall and streamflow records are available in the valley, dating back to the early 

1900s. These records have provided important information that the local water purveyors 
have used to understand the relationship between rainfall, streamflow, and groundwater 
recharge. 

 
• In 2004, the local water purveyors completed the calibration of a detailed numerical 

model of the valley’s groundwater systems, using the historical data for 1980 through 
1999 to calibrate the model. The calibration process, described by CH2M HILL (2004), 
consisted of adjusting model parameters until the model was able to replicate the time-
varying nature of groundwater elevations and streamflows across the valley. A later 
update (check) of the model’s calibration identified that the model also was capable of 
simulating the hydrologic conditions that were observed from 2000 through 2004 (CH2M 
HILL, 2005). 

 
The process of calibrating the groundwater model resulted in the derivation of a rainfall-runoff 
relationship for the Santa Clarita Valley. This relationship, shown in Figure 4, was developed for 
annual rainfall and runoff, and is based on a relationship derived by Turner (1986) for a large 
number of watersheds in California. Through the model calibration process, the empirical 
parameters contained in this relationship were adjusted to improve the model’s simulation of 
recharge patterns and historic groundwater elevations and river flows. As shown in Figure 4, 
according to the final relationship that was established from this model calibration process, little 
recharge occurs when annual rainfall is less than 15 inches per year; recharge for the average 
rainfall of 18 inches per year is only about 2 inches per year; and years with rainfall of 32 inches 
or more can produce 10 inches per year or more of recharge (for example, as much as 20 inches 
per year of recharge can occur when rainfall is 45 inches).  
 
During 2008, the local water purveyors will use this model to further evaluate how to manage 
pumping from the local groundwater system while maintaining its sustainability and will address 
in more detail the effect of global climate change on rainfall and recharge in the Santa Clarita 
Valley. Meanwhile, the historical record of rainfall, streamflows, and groundwater elevations in 
the Santa Clarita Valley provides evidence of how the Alluvial Aquifer has responded to other 
changes in the hydrologic system in the past. This evidence, which is discussed below, provides 
insight as to how the portion of the Alluvial Aquifer along the Santa Clara River corridor west of 
I-5 may respond to future changes in rainfall and recharge. 
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Evidence from Historical Fluctuations in Local Hydrology and Groundwater Conditions 
 
Before 1970, agriculture was the predominant land use in the Santa Clarita Valley. Agricultural 
water was supplied by production wells, most of which were completed in the Alluvial Aquifer. 
Pumping from the Alluvial Aquifer during the 1950s and early 1960s ranged from 35,000 to 
44,000 AF per year (AF/yr). Pumping from the Alluvial Aquifer dropped gradually from 
40,000 AF/yr in 1967 to less than 30,000 AF/yr by 1983, and did not rise above 30,000 AF/yr 
again until 1993. Since then, pumping has ranged between about 33,000 and 43,000 AF/yr, and 
has averaged slightly less than 38,000 AF/yr.   
 
Figure 5 shows trends in groundwater elevations since 1950 in two Alluvial Aquifer wells (NLF-
C5 and NLF-C7) located near the western end of the basin (just west of I-5) and two Alluvial 
Aquifer wells (VWC-N and NLF-S) located 2 to 3 miles east of I-5. The charts in Figure 5 show 
how Alluvial Aquifer groundwater levels have varied in comparison with fluctuations in Alluvial 
Aquifer pumping, rainfall, municipal WRP discharges to the Santa Clara River, and seasonal low 
flows in the river. The charts show the following: 
 

• In the area west of I-5, including the locations of Alluvial Aquifer wells that will provide 
water to the Specific Plan development, groundwater in the Alluvial Aquifer discharges 
to the river and is consumed by riparian vegetation located along the river corridor. 
Additionally, deeper Saugus Formation groundwater discharges to the overlying Alluvial 
Aquifer. Because this area is a regional groundwater discharge zone for the Saugus 
Formation (as illustrated in Figure 3), Alluvial Aquifer groundwater levels in this area 
have been relatively stable over time with only modest seasonal fluctuations, as shown by 
the hydrographs for wells NLF-C5 and NLF-C7. This stability has occurred despite 
annual variations in rainfall, increased WRP discharges to the river, and the 
corresponding increases in the river baseflow (which is displayed in Figure 5 as the flow 
during the lowest-flow month of each year). 

 
• In the area just east of I-5, Alluvial Aquifer groundwater levels are more variable on a 

seasonal basis as shown in Figure 5 by the hydrographs for two Alluvial Aquifer wells 
(VWC-N and NLF-S) that are located in this area. Additionally, groundwater elevations 
in these wells rose as pumping decreased from the mid-1960s through the 1980s, then 
were relatively stable during the 1990s despite increased pumping from the Alluvial 
Aquifer.  

 
The historical hydrographs for these four wells provide insight as to the potential future effects 
on the aquifer system of climate change-induced variations in groundwater recharge. 
Specifically, the figures show the historical effect on the Alluvial Aquifer of marked changes in 
groundwater pumping and surface water flows that began during the 1960s and continue to this 



MARCH 18, 2008                         PAGE 10 
 

 

day. The hydrographs show that Alluvial Aquifer groundwater levels west of I-5 have shown 
little variation over time despite the following changes to the hydrologic system in the valley: 
 

1. Decreased pumping upstream east of I-5 in the 1970s and 1980s, followed by increased 
pumping in this reach during the 1990s; 

 
2. Fluctuations in annual rainfall; 

 
3. Introduction of treated water discharges to the Santa Clara River during the 1960s and the 

steady increase in these flows since that time; and 
 

4. Resulting increases in river flows, including summer-time (seasonal low) flows, since the 
1960s. 

 
In summary, Alluvial Aquifer groundwater levels along the Santa Clara River corridor west of I-
5 are controlled less by pumping than by the discharge of Saugus Formation groundwater into 
the Alluvial Aquifer. This, in turn, indicates that groundwater levels in this portion of the 
groundwater system are relatively insensitive to changes in recharge compared with other 
portions of the valley. As discussed by CH2M HILL (2004), even the remainder of the valley 
historically has not shown long-term water level declines. Specifically, hydrographs in these 
areas indicate that after an extended drought and high rates of pumping, Alluvial Aquifer 
groundwater elevations recover very quickly when normal or above normal rainfall patterns 
return. Because the western part of the Alluvial Aquifer system (where some of the historical 
pumping would be converted from agricultural to urban water supplies for the Specific Plan 
development) occupies the regional groundwater discharge zone in the valley, it is unlikely that 
significant changes will occur to the aquifer system in this area, especially given that the climate 
projections indicate a continuance of the periodic large storm events that recharge the 
groundwater system in the valley. 
 
 
Conclusions 
 
The historical hydrograph records indicate that the groundwater resources in the western portion 
of the Santa Clarita Valley are relatively unaffected by local fluctuations in rainfall. Instead, as 
discussed in detail by CH2M HILL (2004) and CH2M HILL and LSCE (2005), the available 
data and groundwater modeling simulations indicate that rainfall fluctuations primarily affect 
groundwater levels and groundwater availability in the easternmost portion of the valley, where 
most of the recharge occurs to the Alluvial Aquifer. Consequently, if rainfall and groundwater 
recharge rates were to decline in the future because of climate change, these changes are likely to 
be fairly small as indicated by the various climatologic studies (discussed previously in this TM) 
that have been conducted by the various California state agencies involved in water resources 
management and planning. For this reason, and also because of the well-developed 
understanding to date of the valley’s hydrology and its shallow and deep aquifer systems, it is 
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anticipated that only minor fluctuations in groundwater levels will occur in the Alluvial Aquifer 
west of I-5, and that these fluctuations will not reduce the availability or sustainability of 
Alluvial Aquifer groundwater in this area.  
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Figure 5
Alluvial Groundwater Elevations
versus Groundwater Recharge
and Discharge Mechanisms (1950-2000)
Prepared from figures by CH2M HILL (2004).
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