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Memorandum 
 

 

Date:  March 12, 2020                                                            

 

Subject: Addendum to the Energy Technical Report for East San Fernando Valley Transit Corridor  

 

Project Description: 

The Federal Transit Administration (FTA) and Los Angeles County Metropolitan Transportation Authority 

(Metro) have initiated a Final Environmental Impact Statement (FEIS)/Environmental Impact Report (FEIR) for 

the East San Fernando Valley Transit Corridor Project (Project). The FEIS/FEIR is being prepared with the FTA 

as the Lead Agency under the National Environmental Policy Act (NEPA) and Metro as the Lead Agency under 

the California Environmental Quality Act (CEQA). 

In response to comments received on the Draft EIR/EIS, on June 28, 2018 the Metro Board of Directors 

formally identified a modified version of Alternative 4 (identified as “Alternative 4 Modified: At-Grade LRT” in 

the FEIS/FEIR) as the Locally Preferred Alternative (LPA). Factors that were considered by Metro in identifying 

Alternative 4 Modified: At-Grade LRT as the LPA include: the greater capacity of LRT compared to the BRT 

alternatives, the LPA could be constructed in less time and at reduced cost compared to the DEIS/DEIR 

Alternative 4, fewer construction impacts compared to DEIS/DEIR Alternative 4, and strong community 

support for a rail alternative. Additionally, Metro determined the LPA best fulfilled the project’s purpose and 

need. 

The LPA consists of a 9.2-mile median running, at- grade LRT with 14 stations. Under the LPA, the LRT would 

be powered by electrified overhead lines and would travel 2.5 miles along the Metro-owned right-of-way 

used by the Antelope Valley Metrolink line and Union Pacific Railroad from the Sylmar/San Fernando 

Metrolink Station south to Van Nuys Boulevard. As the LPA approaches Van Nuys Boulevard it would 

transition to and operate in a median dedicated guideway along Van Nuys Boulevard for approximately 6.7 

miles south to the Van Nuys Metro Orange Line Station. The 9.2-mile route of the LPA is illustrated in Figure 

2-1 of the FEIS/FIER. Similar to Alternative 4 described in the DEIS/DEIR, the LPA would include 14 stations. 

Additional details regarding the LPA characteristics, components, and facilities are discussed within Section 

2.2 of the Final EIS/EIR. 

In order to ensure the objectives of the project are met in a timely manner and avoid delays due to the 

timing of funding availability, Metro is considering constructing the LPA in two phases. The first phase, or 

Initial Operating Segment (IOS), would run along the same alignment and have the same LRT design 

features, MSF, and operating and service characteristics as those described for the LPA; however, the IOS 

would terminate at the Van Nuys/San Fernando Station on the north, rather than continuing 2.5 miles 

within the existing railroad right-of-way to the Sylmar/San Fernando Metrolink station, as would occur 

under the LPA. Therefore, the 6-7-mile alignment of the IOS would have a smaller project footprint than 

the LPA and would include 11 stations and 11 TPSS units instead of the 14 stations and 14 TPSS units 

proposed under the LPA.  
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Methodology: 

A review of the above-referenced project has been conducted in order to identify any additional potential 

impacts related to energy consumption as a result of identification of Alternative 4 Modified: At-Grade LRT as 

the LPA. Given that the long-term operations of the LPA would differ from the operations of the build 

alternatives identified in the DEIS/DEIR (e.g., the LPA would not have an underground segment), analysis 

specific to the LPA’s effects on energy use was conducted. Energy use related to changes in vehicle miles 

traveled (VMT) and roadway network travel speeds were calculated using traffic data (VMT apportioned into 

5-mile-per-hour speed bins) that were derived from a micro-simulation model that captures project effects 

and use of Caltrans’ CT-EMFAC2017 emissions factors tool. The LPA was compared to the existing (2012) and 

future (2040) baseline conditions. It should be noted that discrepancies in energy use estimated in the 

DEIS/DEIR and the FEIS/FEIR are attributable to updated versions of the regional travel demand model and 

the CT-EMFAC model. The models were re-run subsequent to the circulation of the DEIS/DEIR to account for 

the modified version of Alternative 4 identified as the LPA and to provide a consistent basis of comparison 

between the LPA and No-Build Alternative. Analysis of the energy impacts of the IOS have been addressed 

qualitatively.  

 

With the exception that the LPA would not require the construction of an underground segment north of the 

Van Nuys Civic Center, construction methods and schedules would be similar to those identified in the 

DEIS/DEIR. As such, revisions to the analysis of construction-period effects related to energy use are limited 

to energy associated with the underground segment, which have been removed. 

Result: 

The following revisions were made in Section 4.11 of the FEIS/FEIR to account for the LPA: 

No-Build Alternative 

• Operational energy consumption associated with the No-Build Alternative conditions was estimated 

using updated versions of the regional travel demand model and the CT-EMFAC model to provide a 

consistent basis of comparison. Revised energy consumption estimates for the No-Build Alternative 

are included in Table 4.11-1 of the FEIS/FEIR and Attachment 1 to this memorandum. 

Locally Preferred Alternative (Alternative 4 Modified: At-Grade LRT) 

• Construction-period energy consumption associated with the LPA was updated to reflect that the 

LPA would be entirely at-grade and would not require construction of an underground segment. 

Revised energy consumption estimates are shown in Table 4.11-2. 

• Operational energy consumption associated with the LPA conditions was estimated using VMT data 

specific to the LPA and the updated CT-EMFAC2017 model. Revised emissions estimates are included 

in Tables 4.11-3 for the 2012 LPA scenario and Table 4.11-4 for the 2040 LPA scenario.  

Initial Operating Segment (IOS) 

An assessment of energy impacts related to the IOS has been included in Section 4.11.3.3 of the FEIS/FEIR.  

ICF has reviewed the Energy Technical Report prepared for the DEIS/DEIR, and has not identified new 

significant impacts. Please refer to Section 4.11, Energy of the FEIS/FEIR for the updated impacts discussion 

associated with the LPA and IOS. Please also see Attachment 1 for documentation of the revised analysis.   



Attachment 1 
Energy Revised Analysis 





East San Fernando Valley Transit Corridor
Energy Consumption Estimates

Operations: Propulsion Energy Estimates

Light Rail Energy Consumption (kWh) for FY 2014 (Systemwide) 139,376,756 Source: Metro 2014

Increase to Account for 24-Hour Operation* 153,314,432                                        kWh

Assumptions: Depending on the line and current timetables, Metro 
would need to operate from 5 to 12% more trains to operate 24 hours 
per day with 20-minute headways during late-night hours. A 10% 
increase in energy is assumed to be conservative. Actual energy 
consumption required for 24-hour operation may be less. 

LRT Lines Distance
Blue Line 22.17 miles
Expo Line 8.83 miles
Green Line 19.64 miles
Gold Line 19.51 miles

Total 70.15 miles
LRT Energy Consumption/Mile/Year (24-Hour Operation) 2,185,522.90                                      kWh/mile of LRT

BTU per kWh MMBTU/Year

LPA Linear Distance 9.2 miles
Source: Transportation Energy Data 
Book, Edition 37.2, Table B.6

Projected Annual Energy Consumption for ESFV Propulsion and 
Stations for LPA 20,106,811                                          kWh 3412 68,604                                     

IOS Linear Distance 6.7 miles

Projected Annual Energy Consumption for ESFV Propulsion and 
Stations for IOS 14,643,003                                          kWh 3412 49,962                                     

Operations: Maintenance and Storage Facility Energy Consumption Estimate
Source: CalEEMod outputs
Inputs
Land Use: General Light Industry
Building Square Footage: 70,000 sf BTU per kWh MMBTU/Year

Lot Acreage: 26 ac
Source: Transportation Energy Data 
Book, Edition 37.2, Table B.6

843,500                                                kWh/yr 3412 2,878                                       

Operations: Project Area Traffic Energy Estimates

Source: CT-EMFAC2017 Outputs Daily Fuel Consumption Annual Fuel Consumption
Energy Content by Fuel Type 
(Btu/gallon)

MMBTU/Year

No-Build Alternative (2012) Source: CT-EMFAC2017 Outputs ARB annualization factor: 347
Source: Transportation Energy Data 
Book, Edition 37.2, Table B.4

Gasoline (gallons) 18,457,990.51 6,404,922,706                                   125,000 800,615,338                          
Diesel (gallons) 2,471,991.00 857,780,875                                       138,700 118,974,207                          

919,589,546                          
LPA (2012)
Gasoline (gallons) 18,455,631.00 6,404,103,957                                   125,000 800,512,995                          
Diesel (gallons) 2,471,655.02 857,664,291                                       138,700 118,958,037                          

919,471,032                          (118,514)        -0.013%
IOS (2012)
Gasoline (gallons) 18,455,944.38 6,404,212,699                                   125,000 800,526,587                          
Diesel (gallons) 2,471,696.99 857,678,854                                       138,700 118,960,057                          

919,486,644                          (102,901)        -0.011%
No-Build Alternative (2040)
Gasoline (gallons) 13,325,743.04 4,624,032,835                                   125,000 578,004,104                          
Diesel (gallons) 3,030,773.02 1,051,678,237                                   138,700 145,867,771                          

723,871,876                          
LPA (2040)
Gasoline (gallons) 13,320,060.29 4,622,060,921                                   125,000 577,757,615                          
Diesel (gallons) 3,028,591.62 1,050,921,291                                   138,700 145,762,783                          

723,520,398                          (351,478)        -0.049%
IOS (2040)
Gasoline (gallons) 13,321,264.89 4,622,478,918                                   125,000 577,809,865                          
Diesel (gallons) 3,028,865.51 1,051,016,332                                   138,700 145,775,965                          

723,585,830                          (286,046)        -0.0395%
Bus: Energy Savings Relative to No-Build Alternative

1 2 3                                                             4 5
Total Average Vehicle Miles per Day BTU per Vehicle-Mile Daily Energy Use (MMBTU) Annual Energy Use (MMBTU) Annual Energy Use (cf)

4,346.00 37,105 161                                                        58,859.29                                 57,256,119                            
=(83*22+105*24) =Col 1 * Col 2/1,000,000 =Col 3*365 =Col 4 *1 mill/1028

To achieve the desired headways, 16 additional round trips on 233 line (22 miles) and 
12 additional round trips on 761S line (24 miles) would be required

2012 Transit Bus Energy Intensity, Table 2-
13, Transportation Energy Data Book, Oak 
Ridge National Laboratory

6
Gasoline Gallon Equivalent

463,350
=Col 5 /123.57
Alternative Fuels Data Center: 
http://www.afdc.energy.gov/fuels/fuel_c
omparison_chart.pdf

Annual MMBTU Change from No-Build (1,625)                                                   -2.69%

Construction: Energy Estimates
Source: CalEEMod outputs

Roadway/Track, Sidewalks/Aboveground Stations
1 2 3 4 5 6 7

C02e (MT) pounds CO2 per metric ton pounds CO2
pounds of CO2 per gallon 

diesel
gallons diesel  Btu/gal (gross) MMBTU

3,618.35 2204.62262 7,977,096                                            22.4                          356,120.37 138,700 49,393.90              

=Col 1* Col 2
Source: Energy Information 
Administration 2016 
(https://www.eia.gov/environment/em
issions/co2_vol_mass.php)

=Col 3 / Col 4

Source: 
Transportation 
Energy Data Book, 
Edition 37.2, Table 
B.4 =Col 5*Col6/1 mill

Maintenance Facility
1 2 3 4 5 6 7

C02e (MT) pounds CO2 per metric ton pounds CO2
pounds of CO2 per gallon 

diesel
gallons diesel  Btu/gal (gross) MMBTU

562.47 2204.62262 1,240,034                                            22.4                            55,358.66 138,700 7,678.25                 

=Col 1* Col 2
Source: Energy Information 
Administration 2016 
(https://www.eia.gov/environment/em
issions/co2_vol_mass.php)

=Col 3 / Col 4

Source: 
Transportation 
Energy Data Book, 
Edition 37.2, Table 
B.4

=Col 5*Col6/1 mill

TPSS/Bridges/Misc.
1 2 3 4 5 6 7

C02e (MT) pounds CO2 per metric ton pounds CO2
pounds of CO2 per gallon 

diesel
gallons diesel  Btu/gal (gross) MMBTU

347.01 2204.62262 765,026                                               22.4                            34,152.95 138,700 4,737.01                 

=Col 1* Col 2
Source: Energy Information 
Administration 2016 
(https://www.eia.gov/environment/em
issions/co2_vol_mass.php)

=Col 3 / Col 4

Source: 
Transportation 
Energy Data Book, 
Edition 37.2, Table 
B.4

=Col 5*Col6/1 mill

 Total Construction - LPA 61,809                                                  MMBTU

IOS 48,387                                                  

MMBTU (accounts for 6.7-mile 
alignment, total construction 
energy assumed to be 
proportional to linear alignment 
distance). The MSF would be the 
same under the LPA and IOS. 

1,028 BTU = 1 cf based on US Energy Information 
Administration (2014) 

http://www.eia.gov/tools/faqs/faq.cfm?id=45&t=8



East San Fernando Valley Transit Corridor 
2012 and 2040 Daily VMT Data for No-Build and Locally Preferred Alternative (LPA)

VMT VMT 
Bin Name Speed Bins VMT % VHT % VMT % VHT % VMT % Bin Name Speed Bins VMT % VHT % VMT % VHT % VMT %

5 0.0 - 4.99 1,687,986 0.40% 707,605 5.78% 1,688,677 0.40% 707,578 5.78% 1,688,706 0.40% 5 0.0 - 4.99 9,717,687 1.81% 3,564,628 16.97% 9,385,923 1.75% 3,694,547 17.60% 9,386,771 1.75%
10 5.0 - 9.99 2,866,596 0.69% 372,052 3.04% 2,861,093 0.68% 371,164 3.03% 2,861,142 0.68% 10 5.0 - 9.99 15,508,210 2.89% 2,091,901 9.96% 15,642,359 2.92% 1,993,931 9.50% 15,643,772 2.92%
15 10.0 - 14.99 5,680,722 1.36% 451,848 3.69% 5,682,903 1.36% 452,245 3.69% 5,682,998 1.36% 15 10.0 - 14.99 19,688,363 3.67% 1,583,859 7.54% 20,816,740 3.88% 1,444,520 6.88% 20,818,620 3.88%
20 15.0 - 19.99 10,826,589 2.59% 612,275 5.00% 10,803,374 2.58% 611,049 4.99% 10,803,556 2.58% 20 15.0 - 19.99 30,819,588 5.75% 1,754,008 8.35% 29,321,888 5.47% 1,892,477 9.01% 29,324,536 5.47%
25 20.0 - 24.99 31,752,690 7.59% 1,377,462 11.25% 31,779,671 7.60% 1,378,763 11.26% 31,780,206 7.60% 25 20.0 - 24.99 42,305,493 7.89% 1,866,911 8.89% 43,053,389 8.03% 1,820,294 8.67% 43,057,278 8.03%
30 25.0 - 29.99 58,980,974 14.10% 2,160,564 17.65% 58,970,299 14.10% 2,160,376 17.65% 58,971,293 14.10% 30 25.0 - 29.99 64,888,571 12.10% 2,322,711 11.06% 63,008,424 11.75% 2,380,294 11.34% 63,014,116 11.75%
35 30.0 - 34.99 67,960,989 16.24% 2,037,790 16.64% 67,951,104 16.24% 2,037,289 16.64% 67,952,249 16.24% 35 30.0 - 34.99 83,736,221 15.62% 2,526,274 12.03% 85,106,524 15.88% 2,433,975 11.59% 85,114,213 15.88%
40 35.0 - 39.99 43,840,075 10.48% 1,170,700 9.56% 43,841,335 10.48% 1,170,792 9.56% 43,842,074 10.48% 40 35.0 - 39.99 56,537,971 10.55% 1,502,086 7.15% 55,797,034 10.41% 1,540,988 7.34% 55,802,075 10.41%
45 40.0 - 44.99 18,312,802 4.38% 431,183 3.52% 18,319,548 4.38% 431,214 3.52% 18,319,857 4.38% 45 40.0 - 44.99 28,492,580 5.31% 669,889 3.19% 27,634,283 5.15% 658,834 3.14% 27,636,780 5.15%
50 45.0 - 49.99 27,912,837 6.67% 581,275 4.75% 27,926,256 6.67% 581,559 4.75% 27,926,726 6.67% 50 45.0 - 49.99 35,586,801 6.64% 743,132 3.54% 37,624,539 7.02% 759,564 3.62% 37,627,938 7.02%
55 50.0 - 54.99 23,120,728 5.53% 444,302 3.63% 23,094,916 5.52% 443,887 3.63% 23,095,306 5.52% 55 50.0 - 54.99 23,549,885 4.39% 449,768 2.14% 23,656,418 4.41% 458,368 2.18% 23,658,555 4.41%
60 55.0 - 59.99 20,195,581 4.83% 351,439 2.87% 20,154,051 4.82% 350,908 2.87% 20,154,391 4.82% 60 55.0 - 59.99 21,425,400 4.00% 372,334 1.77% 20,453,192 3.82% 362,478 1.73% 20,455,040 3.82%
65 60.0 - 64.99 21,472,363 5.13% 342,943 2.80% 21,520,170 5.14% 343,621 2.81% 21,520,532 5.14% 65 60.0 - 64.99 35,357,149 6.59% 564,010 2.69% 36,009,698 6.72% 566,711 2.70% 36,012,951 6.72%
70 65.0 - 69.99 38,047,528 9.09% 561,236 4.58% 38,057,926 9.10% 561,332 4.59% 38,058,567 9.10% 70 65.0 - 69.99 37,661,592 7.02% 556,898 2.65% 37,393,179 6.98% 555,995 2.65% 37,396,557 6.98%
75 70.0 - 74.99 45,711,365 10.93% 640,436 5.23% 45,707,114 10.93% 640,381 5.23% 45,707,884 10.93% 75 70.0 - 74.99 30,867,337 5.76% 432,980 2.06% 31,161,242 5.81% 433,619 2.07% 31,164,057 5.81%
80 75.0 - 80.00 12,656 0.00% 164 0.00% 12,668 0.00% 164 0.00% 12,668 0.00% 80 75.0 - 80.00 8,912 0.00% 115 0.00% 8,795 0.00% 115 0.00% 8,796 0.00%

TOTAL 418,382,480 100.00% 12,243,273 100.00% 418,371,107 100.00% 12,242,323 100.00% 418,378,157 100.00% TOTAL 536,151,760 100.00% 21,001,501 100.00% 536,073,629 100.00% 20,996,710 100.00% 536,122,055 100.00%
VMT PER HR 17,432,603 VMT PER HR 17,432,129 VMT PER HR 17,432,423 VMT PER HR 22,339,657 VMT PER HR 22,336,401 VMT PER HR 22,338,419

Daily Reduction -11,373 -0.0027% Daily Reduction -4,324 -0.0010% Daily Reduction -78,131 -0.01457% Daily Reduction -29,705 -0.0055%
Annual 
Reduction 
(annualization 
factor of 347 per 
CARB (3,946,431)          

Annual 
Reduction 
(annualization 
factor of 347 per 
CARB (1,500,413)          

Annual 
Reduction 
(annualization 
factor of 347 per 
CARB (27,111,457)        

Annual 
Reduction 
(annualization 
factor of 347 per 
CARB (10,307,635)              

Daily Ridership 32,938 Daily Ridership 24,474
Notes and Assumptions
Total 2040 VMT provided by KOA. Regional speed profile under the IOS assumed to be the same as under the LPA.  

Total 2012 VMT data for the IOS estimated by scaling the 2012 LPA-to-IOS VMT reductions based on the 2040 LPA-to-IOS VMT reduction ratio (2.63:1). Regional speed profile under the IOS assumed to be the same as under the LPA. 2.63                          VMT Reduction Scalar (LPA Reduction/IOS Reduction)

2012 VMT/VHT Summary 2040 VMT/VHT Summary

Y12 Build_IOS (Alt4_AG) Y40 Build_IOS (Alt4_AG)Y12 No Build Y12 Build (Alt4_AG) Y40 No Build Y40 Build (Alt4_AG)



East San Fernando Valley Transit Corridor 
Operational Mobile Source Emissions Summary

Pounds per Day

Pollutant No Build LPA IOS No Build LPA IOS g/lb
PM2.5 39,631                  39,627                  39,628                  (4)                           (3)                           35,736                  35,731                  35,734                  (5)                           (2)                           453.592
PM10 109,240               109,234               109,236               (6)                           (4)                           130,420               130,401               130,413               (19)                         (7)                           
NOx 671,262               671,190               671,201               (72)                         (61)                         174,018               173,677               173,693               (340)                      (325)                      
CO 2,543,910            2,543,576            2,543,619            (333)                      (290)                      648,715               648,163               648,222               (552)                      (493)                      
HC 207,107               207,020               207,024               (86)                         (83)                         66,366                  66,146                  66,152                  (219)                      (213)                      
TOG 229,930               229,832               229,836               (98)                         (94)                         71,220                  70,985                  70,991                  (235)                      (229)                      
ROG 190,615               190,532               190,535               (83)                         (79)                         53,827                  53,614                  53,619                  (213)                      (208)                      
1,3-Butadiene 744                        744                        744                        (0)                           (0)                           152                        152                        152                        (0)                           (0)                           
Acetaldehyde 2,641                    2,639                    2,639                    (2)                           (2)                           371                        370                        370                        (1)                           (0)                           
Acrolein 157                        157                        157                        (0)                           (0)                           33                          33                          33                          (0)                           (0)                           
Benzene 4,360                    4,358                    4,358                    (2)                           (2)                           1,012                    1,009                    1,009                    (3)                           (3)                           
Diesel PM 12,783                  12,780                  12,781                  (3)                           (2)                           903                        904                        904                        1                             1                             
Ethylbenzene 2,675                    2,674                    2,674                    (1)                           (1)                           810                        807                        807                        (3)                           (3)                           
Formaldehyde 6,415                    6,412                    6,412                    (4)                           (4)                           967                        966                        966                        (1)                           (1)                           
Naphthalene 215                        215                        215                        (0)                           (0)                           75                          74                          74                          (0)                           (0)                           
POM 173                        173                        173                        (0)                           (0)                           24                          24                          24                          (0)                           (0)                           
DEOG 28,866                  28,845                  28,846                  (21)                         (21)                         3,323                    3,319                    3,319                    (4)                           (4)                           
CO2 395,605,676       395,556,030       395,562,746       (49,646)                (42,930)                320,111,760       319,955,662       319,984,597       (156,098)              (127,163)              
N2O 26,195                  26,193                  26,193                  (2)                           (2)                           15,717                  15,706                  15,708                  (10)                         (9)                           
CH4 35,611                  35,597                  35,598                  (14)                         (13)                         20,498                  20,450                  20,452                  (48)                         (46)                         
BC 7,209                    7,208                    7,208                    (2)                           (1)                           349                        349                        349                        (0)                           (0)                           
HFC 795                        794                        794                        (0)                           (0)                           95                          95                          95                          (1)                           (1)                           

Tons per Year

Pollutant No Build LPA IOS No Build LPA IOS 347 annualization factor from CARB
PM2.5 6,876                    6,875                    6,875                    (1)                           (1)                           6,200.22              6,199.31              6,199.87              (1)                           (0)                           2000 lbs/ton
PM10 18,953                  18,952                  18,952                  (1)                           (1)                           22,628                  22,624.53            22,626.58            (3)                           (1)                           2204.62 lbs/metric ton
NOx 116,464               116,451               116,453               (13)                         (11)                         30,192                  30,133                  30,136                  (59)                         (56)                         
CO 441,368               441,310               441,318               (58)                         (50)                         112,552               112,456               112,467               (96)                         (86)                         
HC 35,933                  35,918                  35,919                  (15)                         (14)                         11,514                  11,476                  11,477                  (38)                         (37)                         
TOG 39,893                  39,876                  39,877                  (17)                         (16)                         12,357                  12,316                  12,317                  (41)                         (40)                         
ROG 33,072                  33,057                  33,058                  (14)                         (14)                         9,339                    9,302                    9,303                    (37)                         (36)                         
1,3-Butadiene 129                        129                        129                        (0)                           (0)                           26                          26                          26                          (0)                           (0)                           
Acetaldehyde 458                        458                        458                        (0)                           (0)                           64                          64                          64                          (0)                           (0)                           
Acrolein 27                          27                          27                          (0)                           (0)                           6                             6                             6                             (0)                           (0)                           
Benzene 756                        756                        756                        (0)                           (0)                           176                        175                        175                        (0)                           (0)                           
Diesel PM 2,218                    2,217                    2,217                    (0)                           (0)                           157                        157                        157                        0                             0                             
Ethylbenzene 464                        464                        464                        (0)                           (0)                           141                        140                        140                        (1)                           (1)                           
Formaldehyde 1,113                    1,112                    1,112                    (1)                           (1)                           168                        168                        168                        (0)                           (0)                           
Naphthalene 37                          37                          37                          (0)                           (0)                           13                          13                          13                          (0)                           (0)                           
POM 30                          30                          30                          (0)                           (0)                           4                             4                             4                             (0)                           (0)                           
DEOG 5,008                    5,005                    5,005                    (4)                           (4)                           577                        576                        576                        (1)                           (1)                           
CO2 62,267,043.60   62,259,229         62,260,286.60   (7,814)                   (6,757)                   metric tons 50,384,547.35   50,359,978         50,364,532.35   (24,569)                (20,015)                metric tons 1
N2O 4,123.03              4,123                    4,123                    (0)                           (0)                           metric tons 2,473.79              2,472                    2,472                    (2)                           (1)                           metric tons 265 GWP per IPCC 2014
CH4 5,605                    5,603                    5,603                    (2)                           (2)                           metric tons 3,226                    3,219                    3,219                    (8)                           (7)                           metric tons 28 GWP per IPCC 2014
BC 1,251                    1,251                    1,251                    (0)                           (0)                           metric tons 61                          61                          61                          (0)                           (0)                           metric tons 900 GWP per CARB 2016
HFC 138                        138                        138                        (0)                           (0)                           metric tons 16                          16                          16                          (0)                           (0)                           metric tons 1430 GWP per CARB 2019
CO2e 64,839,458.62   64,831,144.17   64,832,244.98   (8,314)                   (7,214)                   metric tons 51,208,512.53   51,183,132.95   51,187,761.71   (25,380)                (20,751)                metric tons

-0.01% -0.01% -0.05% -0.04%
TOTAL GHG EMISSIONS

No Build LPA IOS No Build LPA IOS
Maintenance Facility 
(Operations) - 1,416                    1,416                    1,416                    1,416                    - 1,416                    1,416                    1,416                    1,416                    
Vehicle Propulsion and 
Stations (Operations) - 12,904                  9,397                    12,904                  9,397                    - 12,904                  9,397                    12,904                  9,397                    
Mobile Source Emissions 
(Operations) 64,839,459         64,831,144         64,832,245         (8,314)                   (7,214)                   51,208,513         51,183,133         51,187,762         (25,380)                (20,751)                
Roadway/Track, Sidewalks, 
Aboveground Stations 
(Construction) - 4,528                    3,298                    4,528                    3,298                    - 4,528                    3,298                    4,528                    3,298                    
Maintenance Facility 
(Construction) - 562                        562                        562                        562                        - 562                        562                        562                        562                        
TPSS, Bridges, and Other 
(Construction) - 347                        347                        347                        347                        - 347                        347                        347                        347                        
30-Year Amortization of 
Construction Emissions - 181                        140.22                  181                        140.22                  - 181.23                  140.22                  181.23                  140.22                  
CO2e (including vehicle 
propulsion, stations, amortized 
construction, and vehicle 
traffic) 64,839,459         64,845,645         64,843,199         6,187                    3,740                    51,208,513         51,197,634         51,198,715         (10,878)                (9,797)                   

0.01% 0.01% -0.02% -0.02%
Sources:

California Air Resources Board [CARB]. 2016. California’s Black Carbon Emission Inventory Technical Support Document. Available: <https://ww3.arb.ca.gov/cc/inventory/slcp/doc/bc_inventory_tsd_20160411.pdf>. Accessed: November 22, 2019. 
California Air Resources Board [CARB]. 2019. GHG Global Warming Potentials. Available: <https://ww2.arb.ca.gov/ghg-gwps>. Accessed: November 22, 2019. 
Intergovernmental Panel on Climate Change. 2014. Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. Available: <https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf>. Accessed: November 22, 2019. 
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East San Fernando Valley Transit Corridor
Emission Factors (Los Angeles County, 2012)

           File Name: Los Angeles (SC) - 2012 - Annual.EF
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 11/22/2019 13:25
                Area: Los Angeles (SC)
       Analysis Year: 2012
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.026 0.289 0.711
         Truck 2 0.037 0.907 0.089
       Non-Truck 0.937 0.005 0.993

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:            CARB 0.013 g/m2
Precipitation Correction:            None P = NA N = NA

=======================================================================

Fleet Average Running Exhaust Emission Factors (grams/veh-mile)

       Pollutant Name    <= 5 mph      10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph      45 mph      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
                PM2.5 0.056853 0.044916 0.031107 0.021777 0.01758 0.015153 0.013569 0.012738 0.012614 0.013178 0.014432 0.015402 0.015708 0.015913 0.015913
                 PM10 0.059963 0.047293 0.032748 0.022929 0.0185 0.015936 0.014264 0.013385 0.01325 0.013837 0.015148 0.016166 0.016494 0.016714 0.016714
                  NOx 1.546545 1.308092 1.01888 0.85117 0.781967 0.737512 0.705198 0.683755 0.672425 0.670839 0.678973 0.694027 0.714273 0.72568 0.72568
                   CO 5.973251 5.063136 4.333706 3.790782 3.393241 3.082407 2.833227 2.635391 2.483294 2.375298 2.313934 2.305631 2.364441 2.427569 2.427571
                   HC 0.88335 0.606462 0.388801 0.258771 0.195997 0.15762 0.132058 0.11552 0.105841 0.101877 0.103208 0.109652 0.121278 0.129641 0.129641
                  TOG 1.029377 0.712264 0.45027 0.294121 0.222269 0.178822 0.149668 0.130687 0.119519 0.114907 0.116382 0.123533 0.136144 0.145209 0.145209
                  ROG 0.761916 0.528282 0.332443 0.215469 0.16267 0.131017 0.109826 0.096138 0.08827 0.085335 0.087021 0.092847 0.10261 0.109611 0.109612
        1,3-Butadiene 0.004571 0.00305 0.002032 0.001418 0.001077 0.000864 0.000725 0.000639 0.00059 0.000573 0.000586 0.000627 0.000703 0.000758 0.000758
         Acetaldehyde 0.024809 0.018584 0.010213 0.005306 0.003901 0.003173 0.00263 0.002247 0.002007 0.001902 0.001923 0.002012 0.002086 0.002138 0.002138
             Acrolein 0.000917 0.000599 0.000412 0.000299 0.000228 0.000182 0.000153 0.000135 0.000126 0.000122 0.000125 0.000134 0.000151 0.000164 0.000164
              Benzene 0.023394 0.015935 0.010263 0.006866 0.005192 0.00417 0.003496 0.003067 0.002824 0.002734 0.002788 0.002978 0.003309 0.003548 0.003548
            Diesel PM 0.045188 0.037775 0.026339 0.018402 0.015132 0.013301 0.012095 0.011505 0.011529 0.012173 0.013446 0.014336 0.014423 0.014472 0.014472
         Ethylbenzene 0.008476 0.005641 0.003773 0.002646 0.00201 0.001611 0.001353 0.001192 0.001103 0.001071 0.001094 0.001172 0.001314 0.001417 0.001417
         Formaldehyde 0.056252 0.041505 0.023406 0.012768 0.009443 0.00766 0.006364 0.005469 0.004919 0.004682 0.004745 0.004987 0.005258 0.005451 0.005451
          Naphthalene 0.000742 0.00052 0.000323 0.000206 0.000155 0.000125 0.000105 0.000091 0.000083 0.00008 0.000081 0.000086 0.000094 0.0001 0.000097
                  POM 0.001285 0.000927 0.000554 0.000332 0.000249 0.000203 0.00017 0.000149 0.000137 0.000132 0.000136 0.000144 0.000154 0.000161 0.000161
                 DEOG 0.296844 0.226198 0.120595 0.058871 0.042911 0.035024 0.028923 0.024502 0.02168 0.020384 0.020551 0.021324 0.021554 0.021695 0.021695
                  CO2 996.65274 819.089581 668.918011 556.8177 479.1612 427.878 397.5149 383.6213 382.4362 390.7495 404.0998 418.5361 430.4422 433.9067 433.9067
                  N2O 0.0531 0.046164 0.039332 0.034496 0.031269 0.029103 0.02759 0.026357 0.025551 0.025381 0.025692 0.026791 0.027961 0.028783 0.028783
                  CH4 0.146974 0.106564 0.070126 0.048225 0.03775 0.03107 0.026392 0.02317 0.021073 0.019909 0.019592 0.020235 0.021793 0.022894 0.022894
                   BC 0.026862 0.021897 0.015218 0.010639 0.008681 0.00757 0.006841 0.006472 0.006453 0.006781 0.007459 0.007949 0.00803 0.00808 0.008073

Fleet Average Fuel Consumption (gallons/veh-mile)

            Fuel Type    <= 5 mph      10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph      45 mph      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
             Gasoline 0.104299 0.084747 0.069274 0.057624 0.049288 0.043712 0.040449 0.039224 0.039453 0.04053 0.042073 0.043304 0.044521 0.044795 0.044795
               Diesel 0.012605 0.011177 0.009036 0.007636 0.006834 0.006321 0.005945 0.005644 0.005424 0.00531 0.005277 0.005309 0.00538 0.005384 0.005384

=======================================================================

Fleet Average Running Loss Emission Factors (grams/veh-hour)

       Pollutant Name Emission Factor
                   HC 2.708371
                  TOG 2.895599
                  ROG 2.895599
        1,3-Butadiene 0
              Benzene 0.028956
         Ethylbenzene 0.047488
          Naphthalene 0.004054
                  CH4 0.378157
                  HFC 0.029321

=======================================================================

Fleet Average Tire Wear Factors (grams/veh-mile)

       Pollutant Name Emission Factor
                PM2.5 0.002184
                 PM10 0.008735

=======================================================================

Fleet Average Brake Wear Factors (grams/veh-mile)

       Pollutant Name Emission Factor
                PM2.5 0.017343
                 PM10 0.040466

=======================================================================

Fleet Average Road Dust Factors (grams/veh-mile)

       Pollutant Name Emission Factor
                PM2.5 0.007942
                 PM10 0.052944

=============================END=======================================



East San Fernando Valley Transit Corridor
Emission Factors (Los Angeles County, 2040)

           File Name: Los Angeles (SC) - 2040 - Annual.EF
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 11/22/2019 13:34
                Area: Los Angeles (SC)
       Analysis Year: 2040
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT FractionGas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.034 0.572 0.428
         Truck 2 0.051 0.907 0.057
       Non-Truck 0.915 0.014 0.935

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:            CARB 0.013 g/m2
Precipitation Correction:            None P = NA N = NA

=======================================================================

Fleet Average Running Exhaust Emission Factors (grams/veh-mile)

       Pollutant Name    <= 5 mph      10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph      45 mph      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
                PM2.5 0.004208 0.002869 0.002024 0.001507 0.001197 0.001028 0.000958 0.000964 0.001032 0.001156 0.001333 0.001567 0.001862 0.001903 0.001903
                 PM10 0.004541 0.003088 0.002176 0.001617 0.001282 0.001099 0.001021 0.001025 0.001094 0.001223 0.001409 0.001655 0.001965 0.002009 0.002009
                  NOx 0.590718 0.450974 0.322392 0.257974 0.205132 0.158391 0.121209 0.093452 0.075041 0.065928 0.066093 0.075562 0.094336 0.094887 0.094887
                   CO 1.147029 0.97205 0.817759 0.712613 0.642425 0.587041 0.541031 0.502689 0.471014 0.445513 0.426165 0.413836 0.409796 0.411764 0.413868
                   HC 0.131532 0.090327 0.062013 0.045015 0.035357 0.029206 0.025088 0.022345 0.020605 0.019667 0.019453 0.020053 0.021574 0.022665 0.022829
                  TOG 0.14598 0.100191 0.067769 0.048433 0.03782 0.031147 0.026692 0.023736 0.021874 0.020889 0.020695 0.021391 0.023095 0.024344 0.02458
                  ROG 0.096695 0.06395 0.04079 0.027237 0.020256 0.016077 0.013417 0.011772 0.010864 0.010553 0.010793 0.011641 0.013217 0.014424 0.014632
        1,3-Butadiene 0.000629 0.000408 0.000271 0.00019 0.000143 0.000114 0.000095 0.000084 0.000077 0.000075 0.000078 0.000085 0.000096 0.000105 0.000105
         Acetaldehyde 0.002244 0.001582 0.000853 0.000445 0.00031 0.000243 0.0002 0.000171 0.000154 0.000146 0.000147 0.000158 0.000177 0.000195 0.000195
             Acrolein 0.000133 0.000086 0.000058 0.000042 0.000031 0.000025 0.000021 0.000018 0.000017 0.000017 0.000017 0.000019 0.000021 0.000023 0.000023
              Benzene 0.002985 0.001958 0.001269 0.000864 0.000644 0.000512 0.000428 0.000375 0.000347 0.000337 0.000347 0.000377 0.000429 0.000467 0.000467
            Diesel PM 0.000822 0.00074 0.000613 0.00052 0.000469 0.000462 0.000494 0.000563 0.000666 0.000804 0.000975 0.001183 0.001375 0.001376 0.001376
         Ethylbenzene 0.001179 0.000765 0.00051 0.000358 0.000269 0.000214 0.000179 0.000157 0.000146 0.000142 0.000147 0.00016 0.000182 0.000198 0.000198
         Formaldehyde 0.005396 0.003747 0.002102 0.001174 0.000833 0.000656 0.000542 0.000467 0.000424 0.000405 0.00041 0.000443 0.000498 0.000547 0.000547
          Naphthalene 0.000113 0.000078 0.000053 0.000038 0.000029 0.000024 0.000021 0.000018 0.000017 0.000016 0.000016 0.000016 0.000018 0.000018 0.000014
                  POM 0.000108 0.000072 0.000045 0.00003 0.000022 0.000017 0.000015 0.000013 0.000012 0.000012 0.000012 0.000013 0.000015 0.000016 0.000016
                 DEOG 0.023678 0.0171 0.008602 0.003903 0.002585 0.00201 0.001626 0.001367 0.001202 0.001116 0.001097 0.001166 0.001285 0.001435 0.001435
                  CO2 605.304321 494.5056 399.4216 334.2314 287.43 254.9414 235.3566 225.5703 223.7602 228.5734 237.2502 247.4993 257.7759 259.6725 259.6725
                  N2O 0.028351 0.023831 0.019013 0.016532 0.014637 0.01314 0.012098 0.01131 0.010835 0.01075 0.01101 0.011553 0.012249 0.012317 0.012317
                  CH4 0.036954 0.028605 0.022324 0.018227 0.015471 0.013488 0.012007 0.010886 0.010036 0.009398 0.008939 0.008693 0.008644 0.008548 0.008557
                   BC 0.001018 0.000687 0.000482 0.000356 0.00028 0.000235 0.000212 0.000204 0.000209 0.000225 0.000251 0.000288 0.000329 0.000339 0.000338

Fleet Average Fuel Consumption (gallons/veh-mile)

            Fuel Type    <= 5 mph      10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph      45 mph      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
             Gasoline 0.055291 0.044907 0.03674 0.030546 0.026111 0.023157 0.021442 0.0208 0.020899 0.021518 0.02228 0.022988 0.023617 0.023844 0.023844
               Diesel 0.013075 0.010878 0.008377 0.007185 0.006281 0.005545 0.005043 0.004671 0.004453 0.004437 0.004575 0.004839 0.005193 0.005205 0.005205

=======================================================================

Fleet Average Running Loss Emission Factors (grams/veh-hour)

       Pollutant Name Emission Factor
                   HC 0.63316
                  TOG 0.67693
                  ROG 0.67693
        1,3-Butadiene 0
              Benzene 0.006769
         Ethylbenzene 0.011102
          Naphthalene 0.000948
                  CH4 0.113614
                  HFC 0.002013

=======================================================================

Fleet Average Tire Wear Factors (grams/veh-mile)

       Pollutant Name Emission Factor
                PM2.5 0.002261
                 PM10 0.009043

=======================================================================

Fleet Average Brake Wear Factors (grams/veh-mile)

       Pollutant Name Emission Factor
                PM2.5 0.017837
                 PM10 0.04162

=======================================================================

Fleet Average Road Dust Factors (grams/veh-mile)

       Pollutant Name Emission Factor
                PM2.5 0.008726
                 PM10 0.058174

=============================END=======================================



East San Fernando Valley Transit Corridor
Daily Emissions - 2012 No-Build Conditions

           File Name: Los Angeles (SC) - 2012 - Annual.EM
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 11/22/2019 13:28
                Area: Los Angeles (SC)
       Analysis Year: 2012
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.026 0.289 0.711
         Truck 2 0.037 0.907 0.089
       Non-Truck 0.937 0.005 0.993

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:         CARB 0.013 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 1 miles
          Volume: 17,432,600 vehicles per hour
 Number of Hours: 24 hours

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.40%
  10 mph 0.69%
  15 mph 1.36%
  20 mph 2.59%
  25 mph 7.59%
  30 mph 14.10%
  35 mph 16.24%
  40 mph 10.48%
  45 mph 4.38%
  50 mph 6.67%
  55 mph 5.53%
  60 mph 4.83%
  65 mph 5.13%
  70 mph 9.09%
  75 mph 10.92%

=======================================================================================================================================

Summary of Emissions and Consumption

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)       (US tons)
                PM2.5 6,483,815.30               - 913,747.40 7,256,007.50 3,322,794.00 17,976,364.10 19.816
                 PM10 6,814,676.30               - 3,654,571.20 16,930,265.80 22,150,843.20 49,550,356.50 54.62
                  NOx 304,479,076.90               -               -               -               - 304,479,076.90 335.631
                   CO 1,153,897,029.40               -               -               -               - 1,153,897,029.40 1,271.95
                   HC 60,648,102.10 33,293,770.80               -               -               - 93,941,873.00 103.553
                  TOG 68,699,259.00 35,595,348.10               -               -               - 104,294,607.10 114.965
                  ROG 50,865,999.00 35,595,348.10               -               -               - 86,461,347.10 95.307
        1,3-Butadiene 337,407.30 0               -               -               - 337,407.30 0.372
         Acetaldehyde 1,197,821.30               -               -               -               - 1,197,821.30 1.32
             Acrolein 71,423.90               -               -               -               - 71,423.90 0.079
              Benzene 1,621,616.20 355,953.60               -               -               - 1,977,569.80 2.18
            Diesel PM 5,798,272.00               -               -               -               - 5,798,272.00 6.392
         Ethylbenzene 629,595.70 583,765.90               -               -               - 1,213,361.60 1.338
         Formaldehyde 2,909,995.20               -               -               -               - 2,909,995.20 3.208
          Naphthalene 47,851.10 49,835.50               -               -               - 97,686.60 0.108
                  POM 78,577.30               -               -               -               - 78,577.30 0.087
                 DEOG 13,093,586.60               -               -               -               - 13,093,586.60 14.433
                  CO2 1.79E+11               -               -               -               - 1.79E+11 197,802.68
                  N2O 11,881,920.50               -               -               -               - 11,881,920.50 13.098
                  CH4 11,504,299.70 4,648,651.40               -               -               - 16,152,951.00 17.806
                   BC 3,270,031.70               -               -               -               - 3,270,031.70 3.605
                  HFC               - 360,440.50               -               -               - 360,440.50 0.397

                       Fuel Consumption
            Fuel Type       (gallons)
             Gasoline 18,457,990.51
               Diesel 2,471,991.00
==========================================================END==========================================================================



East San Fernando Valley Transit Corridor
Daily Emissions - 2012 Locally Preferred Alternative Conditions

           File Name: Los Angeles (SC) - 2012 - Annual.EM
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 11/22/2019 13:32
                Area: Los Angeles (SC)
       Analysis Year: 2012
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.026 0.289 0.711
         Truck 2 0.037 0.907 0.089
       Non-Truck 0.937 0.005 0.993

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:         CARB 0.013 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 1 miles
          Volume: 17,432,130 vehicles per hour
 Number of Hours: 24 hours

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.40%
  10 mph 0.68%
  15 mph 1.36%
  20 mph 2.58%
  25 mph 7.60%
  30 mph 14.10%
  35 mph 16.24%
  40 mph 10.48%
  45 mph 4.38%
  50 mph 6.67%
  55 mph 5.52%
  60 mph 4.82%
  65 mph 5.14%
  70 mph 9.10%
  75 mph 10.93%

=======================================================================================================================================

Summary of Emissions and Consumption

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)       (US tons)
                PM2.5 6,482,324.00               - 913,722.50 7,255,809.30 3,322,703.20 17,974,559.00 19.814
                 PM10 6,813,104.80               - 3,654,471.40 16,929,803.50 22,150,238.40 49,547,618.10 54.617
                  NOx 304,446,301.30               -               -               -               - 304,446,301.30 335.595
                   CO 1,153,745,834.50               -               -               -               - 1,153,745,834.50 1,271.79
                   HC 60,625,463.00 33,277,247.10               -               -               - 93,902,710.10 103.51
                  TOG 68,672,386.40 35,577,682.10               -               -               - 104,250,068.50 114.916
                  ROG 50,846,238.50 35,577,682.10               -               -               - 86,423,920.60 95.266
        1,3-Butadiene 337,298.30 0               -               -               - 337,298.30 0.372
         Acetaldehyde 1,197,053.80               -               -               -               - 1,197,053.80 1.32
             Acrolein 71,403.10               -               -               -               - 71,403.10 0.079
              Benzene 1,621,029.30 355,777.00               -               -               - 1,976,806.20 2.179
            Diesel PM 5,797,048.50               -               -               -               - 5,797,048.50 6.39
         Ethylbenzene 629,394.60 583,476.20               -               -               - 1,212,870.80 1.337
         Formaldehyde 2,908,309.10               -               -               -               - 2,908,309.10 3.206
          Naphthalene 47,831.10 49,810.70               -               -               - 97,641.80 0.108
                  POM 78,541.10               -               -               -               - 78,541.10 0.087
                 DEOG 13,084,063.00               -               -               -               - 13,084,063.00 14.423
                  CO2 1.79E+11               -               -               -               - 1.79E+11 197,777.85
                  N2O 11,880,912.10               -               -               -               - 11,880,912.10 13.096
                  CH4 11,500,250.10 4,646,344.20               -               -               - 16,146,594.30 17.799
                   BC 3,269,311.50               -               -               -               - 3,269,311.50 3.604
                  HFC               - 360,261.60               -               -               - 360,261.60 0.397

                       Fuel Consumption
            Fuel Type       (gallons)
             Gasoline 18,455,631.00
               Diesel 2,471,655.02
==========================================================END==========================================================================



East San Fernando Valley Transit Corridor
Daily Emissions - 2012 Initial Operating Segment Conditions

           File Name: Los Angeles (SC) - 2012 - Annual.EM
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 6/4/2020 10:09
                Area: Los Angeles (SC)
       Analysis Year: 2012
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT FractionGas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.026 0.289 0.711
         Truck 2 0.037 0.907 0.089
       Non-Truck 0.937 0.005 0.993

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:         CARB 0.013 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 1 miles
          Volume: 17,432,420 vehicles per hour
 Number of Hours: 24 hours

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.40%
  10 mph 0.68%
  15 mph 1.36%
  20 mph 2.58%
  25 mph 7.60%
  30 mph 14.10%
  35 mph 16.24%
  40 mph 10.48%
  45 mph 4.38%
  50 mph 6.67%
  55 mph 5.52%
  60 mph 4.82%
  65 mph 5.14%
  70 mph 9.10%
  75 mph 10.93%

=======================================================================================================================================

Summary of Emissions and Consumption

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)       (US tons)
                PM2.5 6,482,434.00               - 913,738.00 7,255,932.50 3,322,759.60 17,974,864.20 19.814
                 PM10 6,813,220.50               - 3,654,533.40 16,930,091.00 22,150,614.50 49,548,459.40 54.618
                  NOx 304,451,470.80               -               -               -               - 304,451,470.80 335.6
                   CO 1,153,765,425.30               -               -               -               - 1,153,765,425.30 1,271.81
                   HC 60,626,492.40 33,277,802.30               -               -               - 93,904,294.70 103.512
                  TOG 68,673,552.50 35,578,275.70               -               -               - 104,251,828.10 114.918
                  ROG 50,847,101.90 35,578,275.70               -               -               - 86,425,377.50 95.268
        1,3-Butadiene 337,304.10 0               -               -               - 337,304.10 0.372
         Acetaldehyde 1,197,074.20               -               -               -               - 1,197,074.20 1.32
             Acrolein 71,404.40               -               -               -               - 71,404.40 0.079
              Benzene 1,621,056.80 355,782.90               -               -               - 1,976,839.70 2.179
            Diesel PM 5,797,146.90               -               -               -               - 5,797,146.90 6.39
         Ethylbenzene 629,405.30 583,485.90               -               -               - 1,212,891.20 1.337
         Formaldehyde 2,908,358.50               -               -               -               - 2,908,358.50 3.206
          Naphthalene 47,831.90 49,811.60               -               -               - 97,643.50 0.108
                  POM 78,542.40               -               -               -               - 78,542.40 0.087
                 DEOG 13,084,285.20               -               -               -               - 13,084,285.20 14.423
                  CO2 1.79E+11               -               -               -               - 1.79E+11 197,781.21
                  N2O 11,881,113.80               -               -               -               - 11,881,113.80 13.097
                  CH4 11,500,445.40 4,646,421.70               -               -               - 16,146,867.10 17.799
                   BC 3,269,367.00               -               -               -               - 3,269,367.00 3.604
                  HFC               - 360,267.70               -               -               - 360,267.70 0.397

                       Fuel Consumption
            Fuel Type       (gallons)
             Gasoline 18,455,944.38
               Diesel 2,471,696.99
==========================================================END==========================================================================



East San Fernando Valley Transit Corridor
Daily Emissions - 2040 No-Build Conditions

           File Name: Los Angeles (SC) - 2040 - Annual.EM
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 11/22/2019 13:38
                Area: Los Angeles (SC)
       Analysis Year: 2040
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.034 0.572 0.428
         Truck 2 0.051 0.907 0.057
       Non-Truck 0.915 0.014 0.935

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:         CARB 0.013 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 1 miles
          Volume: 22,339,660 vehicles per hour
 Number of Hours: 24 hours

VMT Distribution by Speed Bin (mph):
<= 5 mph 1.82%
  10 mph 2.89%
  15 mph 3.67%
  20 mph 5.75%
  25 mph 7.89%
  30 mph 12.10%
  35 mph 15.62%
  40 mph 10.55%
  45 mph 5.31%
  50 mph 6.64%
  55 mph 4.39%
  60 mph 4.00%
  65 mph 6.59%
  70 mph 7.02%
  75 mph 5.76%

=======================================================================================================================================

Summary of Emissions and Consumption

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)       (US tons)
                PM2.5 755,583.30               - 1,212,239.10 9,563,338.20 4,678,460.00 16,209,620.70 17.868
                 PM10 804,265.10               - 4,848,420.10 22,314,636.20 31,190,091.10 59,157,412.60 65.21
                  NOx 78,932,970.40               -               -               -               - 78,932,970.40 87.009
                   CO 294,252,078.40               -               -               -               - 294,252,078.40 324.357
                   HC 16,541,455.30 13,561,560.20               -               -               - 30,103,015.60 33.183
                  TOG 17,805,602.50 14,499,063.70               -               -               - 32,304,666.20 35.61
                  ROG 9,916,523.30 14,499,063.70               -               -               - 24,415,587.00 26.914
        1,3-Butadiene 68,909.30 0               -               -               - 68,909.30 0.076
         Acetaldehyde 168,258.40               -               -               -               - 168,258.40 0.185
             Acrolein 14,991.20               -               -               -               - 14,991.20 0.017
              Benzene 313,871.10 144,984.20               -               -               - 458,855.30 0.506
            Diesel PM 409,377.00               -               -               -               - 409,377.00 0.451
         Ethylbenzene 129,664.30 237,792.10               -               -               - 367,456.40 0.405
         Formaldehyde 438,584.30               -               -               -               - 438,584.30 0.483
          Naphthalene 13,605.30 20,305.10               -               -               - 33,910.40 0.037
                  POM 10,961.20               -               -               -               - 10,961.20 0.012
                 DEOG 1,507,344.10               -               -               -               - 1,507,344.10 1.662
                  CO2 1.45E+11               -               -               -               - 1.45E+11 160,055.75
                  N2O 7,129,050.20               -               -               -               - 7,129,050.20 7.858
                  CH4 6,864,318.70 2,433,481.50               -               -               - 9,297,800.20 10.249
                   BC 158,287.70               -               -               -               - 158,287.70 0.174
                  HFC               - 43,116.10               -               -               - 43,116.10 0.048

                       Fuel Consumption
            Fuel Type       (gallons)
             Gasoline 13,325,743.04
               Diesel 3,030,773.02
==========================================================END==========================================================================



East San Fernando Valley Transit Corridor
Daily Emissions - 2040 Locally Preferred Alternative Conditions

           File Name: Los Angeles (SC) - 2040 - Annual.EM
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 11/22/2019 13:40
                Area: Los Angeles (SC)
       Analysis Year: 2040
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.034 0.572 0.428
         Truck 2 0.051 0.907 0.057
       Non-Truck 0.915 0.014 0.935

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:         CARB 0.013 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 1 miles
          Volume: 22,336,400 vehicles per hour
 Number of Hours: 24 hours

VMT Distribution by Speed Bin (mph):
<= 5 mph 1.75%
  10 mph 2.92%
  15 mph 3.88%
  20 mph 5.47%
  25 mph 8.03%
  30 mph 11.75%
  35 mph 15.88%
  40 mph 10.41%
  45 mph 5.15%
  50 mph 7.02%
  55 mph 4.41%
  60 mph 3.82%
  65 mph 6.72%
  70 mph 6.98%
  75 mph 5.81%

=======================================================================================================================================

Summary of Emissions and Consumption

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)       (US tons)
                PM2.5 755,453.60               - 1,212,062.40 9,561,944.30 4,677,778.20 16,207,238.50 17.865
                 PM10 804,101.20               - 4,847,713.40 22,311,383.90 31,185,545.20 59,148,743.60 65.2
                  NOx 78,778,550.30               -               -               -               - 78,778,550.30 86.838
                   CO 294,001,703.20               -               -               -               - 294,001,703.20 324.081
                   HC 16,517,811.40 13,485,673.50               -               -               - 30,003,484.90 33.073
                  TOG 17,780,099.00 14,417,930.90               -               -               - 32,198,029.90 35.492
                  ROG 9,901,160.50 14,417,930.90               -               -               - 24,319,091.50 26.807
        1,3-Butadiene 68,797.10 0               -               -               - 68,797.10 0.076
         Acetaldehyde 168,028.10               -               -               -               - 168,028.10 0.185
             Acrolein 14,966.70               -               -               -               - 14,966.70 0.016
              Benzene 313,375.90 144,172.90               -               -               - 457,548.80 0.504
            Diesel PM 409,850.20               -               -               -               - 409,850.20 0.452
         Ethylbenzene 129,457.70 236,461.50               -               -               - 365,919.20 0.403
         Formaldehyde 437,955.80               -               -               -               - 437,955.80 0.483
          Naphthalene 13,585.30 20,191.50               -               -               - 33,776.80 0.037
                  POM 10,946.30               -               -               -               - 10,946.30 0.012
                 DEOG 1,505,431.00               -               -               -               - 1,505,431.00 1.659
                  CO2 1.45E+11               -               -               -               - 1.45E+11 159,977.70
                  N2O 7,124,333.60               -               -               -               - 7,124,333.60 7.853
                  CH4 6,856,284.50 2,419,864.40               -               -               - 9,276,148.90 10.225
                   BC 158,188.20               -               -               -               - 158,188.20 0.174
                  HFC               - 42,874.90               -               -               - 42,874.90 0.047

                       Fuel Consumption
            Fuel Type       (gallons)
             Gasoline 13,320,060.29
               Diesel 3,028,591.62
==========================================================END==========================================================================



East San Fernando Valley Transit Corridor
Daily Emissions - 2040 Initial Operating Segment Conditions

           File Name: Los Angeles (SC) - 2040 - Annual.EM
CT-EMFAC2017 Version: 1.0.2.27401
            Run Date: 6/4/2020 11:30
                Area: Los Angeles (SC)
       Analysis Year: 2040
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT FractionGas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.034 0.572 0.428
         Truck 2 0.051 0.907 0.057
       Non-Truck 0.915 0.014 0.935

=======================================================================

               Road Type: Major/Collector
     Silt Loading Factor:         CARB 0.013 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 1 miles
          Volume: 22,338,420 vehicles per hour
 Number of Hours: 24 hours

VMT Distribution by Speed Bin (mph):
<= 5 mph 1.75%
  10 mph 2.92%
  15 mph 3.88%
  20 mph 5.47%
  25 mph 8.03%
  30 mph 11.75%
  35 mph 15.88%
  40 mph 10.41%
  45 mph 5.15%
  50 mph 7.02%
  55 mph 4.41%
  60 mph 3.82%
  65 mph 6.72%
  70 mph 6.98%
  75 mph 5.81%

=======================================================================================================================================

Summary of Emissions and Consumption

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)       (US tons)
                PM2.5 755,521.90               - 1,212,172.00 9,562,809.10 4,678,201.20 16,208,704.20 17.867
                 PM10 804,173.90               - 4,848,151.80 22,313,401.60 31,188,365.40 59,154,092.80 65.206
                  NOx 78,785,674.70               -               -               -               - 78,785,674.70 86.846
                   CO 294,028,291.30               -               -               -               - 294,028,291.30 324.111
                   HC 16,519,305.20 13,486,892.90               -               -               - 30,006,198.10 33.076
                  TOG 17,781,706.90 14,419,234.70               -               -               - 32,200,941.60 35.495
                  ROG 9,902,056.00 14,419,234.70               -               -               - 24,321,290.70 26.81
        1,3-Butadiene 68,803.30 0               -               -               - 68,803.30 0.076
         Acetaldehyde 168,043.30               -               -               -               - 168,043.30 0.185
             Acrolein 14,968.10               -               -               -               - 14,968.10 0.016
              Benzene 313,404.30 144,186.00               -               -               - 457,590.20 0.504
            Diesel PM 409,887.20               -               -               -               - 409,887.20 0.452
         Ethylbenzene 129,469.40 236,482.90               -               -               - 365,952.30 0.403
         Formaldehyde 437,995.40               -               -               -               - 437,995.40 0.483
          Naphthalene 13,586.60 20,193.30               -               -               - 33,779.80 0.037
                  POM 10,947.30               -               -               -               - 10,947.30 0.012
                 DEOG 1,505,567.10               -               -               -               - 1,505,567.10 1.66
                  CO2 1.45E+11               -               -               -               - 1.45E+11 159,992.17
                  N2O 7,124,977.80               -               -               -               - 7,124,977.80 7.854
                  CH4 6,856,904.60 2,420,083.20               -               -               - 9,276,987.80 10.226
                   BC 158,202.50               -               -               -               - 158,202.50 0.174
                  HFC               - 42,878.80               -               -               - 42,878.80 0.047

                       Fuel Consumption
            Fuel Type       (gallons)
             Gasoline 13,321,264.89
               Diesel 3,028,865.51
==========================================================END==========================================================================



Los Angeles-South Coast County, Annual

ESFV Alt 4 Roadway/Tracks, Sidewalks, and At-Grade Stations

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 2,250.00 1000sqft 51.65 2,250,000.00 0

Other Non-Asphalt Surfaces 2,069.00 1000sqft 47.50 2,069,000.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

12

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Los Angeles Department of Water & Power

2021Operational Year

CO2 Intensity 
(lb/MWhr)

1227.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - 36-month construction period beginning in June 2017

Land Use - 2.25 million square feet of road to be repaved
Sidewalks/Stations: Removal of curbs and gutters, addition of curbs and gutters, additions of sidewalks, ramps, direct fixation/ballasted track, at-grade stations ~ 
2,069,051sf = 47.5 ac

Construction Phase - 36-month construction starting in June 2017, construction to occur 6 days/week ~ 640 days of construction
Approximately 2/3 of construction apportioned to site preparation and the remaining 1/3 apportioned to paving/striping

Grading - Material Imported: 32,778 cy paving + 11,913 cy SW/curbs/barriers + 15,709 plaforms + 273,588 cy track work = 333,988 cy
Material Exported: 27,778 cy for paving + 7,854 cy platform + 10,320 cy for SW/curb/Misc removal + 237,024 cy track work = 282,975 cy

Architectural Coating - Striping for roadway ~ 2 square feet of striping for every linear foot (9.2 miles) = 97,152 sf

Energy Use - 

Construction Off-road Equipment Mitigation - Water exposed areas three times daily
Clean paved roads
Tier 4 Final equipment

Table Name Column Name Default Value New Value

tblArchitecturalCoating ConstArea_Nonresidential_Exterior 2,159,500.00 97,152.00

tblArchitecturalCoating ConstArea_Nonresidential_Interior 6,478,500.00 0.00

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintResidentialExteriorValu
e

100 0

tblAreaMitigation UseLowVOCPaintResidentialInteriorValu
e

50 0

tblConstDustMitigation CleanPavedRoadPercentReduction 0 50

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final
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2.0 Emissions Summary

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstructionPhase NumDays 110.00 40.00

tblConstructionPhase NumDays 110.00 200.00

tblConstructionPhase NumDays 60.00 400.00

tblConstructionPhase NumDaysWeek 5.00 6.00

tblConstructionPhase NumDaysWeek 5.00 6.00

tblConstructionPhase NumDaysWeek 5.00 6.00

tblGrading AcresOfGrading 0.00 100.00

tblGrading MaterialExported 0.00 282,975.00

tblGrading MaterialImported 0.00 333,988.00

tblGrading MaterialSiltContent 6.90 4.30

tblGrading MeanVehicleSpeed 7.10 40.00

tblProjectCharacteristics OperationalYear 2014 2021
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.7537 9.5301 7.5075 0.0170 4.0858 0.3191 4.4050 1.7166 0.2936 2.0102 0.0000 1,533.090
9

1,533.090
9

0.1115 0.0000 1,535.432
8

2018 0.9388 11.0583 9.1979 0.0213 4.1109 0.3813 4.4922 1.7246 0.3508 2.0754 0.0000 1,892.809
0

1,892.809
0

0.1631 0.0000 1,896.234
3

2019 0.7034 0.8520 1.1846 2.3400e-
003

0.0881 0.0454 0.1335 0.0234 0.0420 0.0654 0.0000 185.9004 185.9004 0.0373 0.0000 186.6841

Total 2.3958 21.4403 17.8900 0.0406 8.2848 0.7459 9.0307 3.4647 0.6864 4.1511 0.0000 3,611.800
4

3,611.800
4

0.3120 0.0000 3,618.351
2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.3545 4.9832 5.8463 0.0170 1.6966 0.0729 1.7696 0.7004 0.0676 0.7679 0.0000 1,533.090
5

1,533.090
5

0.1115 0.0000 1,535.432
4

2018 0.4605 5.5667 7.6879 0.0213 1.7168 0.0882 1.8051 0.7072 0.0819 0.7890 0.0000 1,892.808
4

1,892.808
4

0.1631 0.0000 1,896.233
7

2019 0.6388 0.1031 1.3177 2.3400e-
003

0.0499 2.7500e-
003

0.0527 0.0140 2.7000e-
003

0.0167 0.0000 185.9003 185.9003 0.0373 0.0000 186.6839

Total 1.4538 10.6530 14.8519 0.0406 3.4634 0.1639 3.6273 1.4215 0.1521 1.5736 0.0000 3,611.799
2

3,611.799
2

0.3120 0.0000 3,618.350
0

Mitigated Construction
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 20.6165 5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 20.6165 5.1000e-
004

0.0553 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

39.32 50.31 16.98 0.00 58.20 78.02 59.83 58.97 77.84 62.09 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/15/2015 7:24 PMPage 5 of 26



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 20.6165 5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 20.6165 5.1000e-
004

0.0553 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 6/1/2017 9/10/2018 6 400

2 Paving Paving 9/11/2018 5/1/2019 6 200

3 Architectural Coating Architectural Coating 5/2/2019 6/17/2019 6 40

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3.1 Mitigation Measures Construction

Use Cleaner Engines for Construction Equipment

Water Exposed Area

Clean Paved Roads

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Pavers 2 8.00 125 0.42

Paving Rollers 2 8.00 80 0.38

Paving Paving Equipment 2 8.00 130 0.36

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 77,120.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 363.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 97,152 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 100

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 3.4955 0.0000 3.4955 1.5627 0.0000 1.5627 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4427 4.7354 3.6048 3.5800e-
003

0.2520 0.2520 0.2319 0.2319 0.0000 332.2858 332.2858 0.1018 0.0000 334.4238

Total 0.4427 4.7354 3.6048 3.5800e-
003

3.4955 0.2520 3.7475 1.5627 0.2319 1.7945 0.0000 332.2858 332.2858 0.1018 0.0000 334.4238

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.3045 4.7851 3.8037 0.0132 0.5723 0.0670 0.6393 0.1492 0.0616 0.2108 0.0000 1,183.854
1

1,183.854
1

8.7800e-
003

0.0000 1,184.038
5

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.4400e-
003

9.5100e-
003

0.0990 2.3000e-
004

0.0181 1.7000e-
004

0.0182 4.7900e-
003

1.5000e-
004

4.9500e-
003

0.0000 16.9511 16.9511 9.2000e-
004

0.0000 16.9705

Total 0.3110 4.7946 3.9027 0.0134 0.5904 0.0671 0.6575 0.1540 0.0617 0.2157 0.0000 1,200.805
1

1,200.805
1

9.7000e-
003

0.0000 1,201.009
0

Unmitigated Construction Off-Site
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3.2 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 1.3632 0.0000 1.3632 0.6094 0.0000 0.6094 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0435 0.1886 1.9436 3.5800e-
003

5.8000e-
003

5.8000e-
003

5.8000e-
003

5.8000e-
003

0.0000 332.2854 332.2854 0.1018 0.0000 334.4234

Total 0.0435 0.1886 1.9436 3.5800e-
003

1.3632 5.8000e-
003

1.3690 0.6094 5.8000e-
003

0.6152 0.0000 332.2854 332.2854 0.1018 0.0000 334.4234

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.3045 4.7851 3.8037 0.0132 0.3232 0.0670 0.3901 0.0880 0.0616 0.1496 0.0000 1,183.854
1

1,183.854
1

8.7800e-
003

0.0000 1,184.038
5

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.4400e-
003

9.5100e-
003

0.0990 2.3000e-
004

0.0102 1.7000e-
004

0.0104 2.8700e-
003

1.5000e-
004

3.0300e-
003

0.0000 16.9511 16.9511 9.2000e-
004

0.0000 16.9705

Total 0.3110 4.7946 3.9027 0.0134 0.3334 0.0671 0.4005 0.0909 0.0617 0.1527 0.0000 1,200.805
1

1,200.805
1

9.7000e-
003

0.0000 1,201.009
0

Mitigated Construction Off-Site
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3.2 Site Preparation - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 3.4955 0.0000 3.4955 1.5627 0.0000 1.5627 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4657 4.9486 3.9315 4.2400e-
003

0.2567 0.2567 0.2361 0.2361 0.0000 387.7901 387.7901 0.1207 0.0000 390.3253

Total 0.4657 4.9486 3.9315 4.2400e-
003

3.4955 0.2567 3.7521 1.5627 0.2361 1.7988 0.0000 387.7901 387.7901 0.1207 0.0000 390.3253

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.3539 5.2719 4.4253 0.0156 0.5861 0.0793 0.6655 0.1542 0.0730 0.2272 0.0000 1,380.746
5

1,380.746
5

0.0106 0.0000 1,380.968
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.8500e-
003

0.0102 0.1063 2.7000e-
004

0.0214 1.9000e-
004

0.0216 5.6800e-
003

1.8000e-
004

5.8600e-
003

0.0000 19.3638 19.3638 1.0200e-
003

0.0000 19.3852

Total 0.3607 5.2821 4.5315 0.0159 0.6075 0.0795 0.6871 0.1599 0.0732 0.2331 0.0000 1,400.110
3

1,400.110
3

0.0116 0.0000 1,400.353
3

Unmitigated Construction Off-Site
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3.2 Site Preparation - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 1.3632 0.0000 1.3632 0.6094 0.0000 0.6094 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0516 0.2237 2.3047 4.2400e-
003

6.8800e-
003

6.8800e-
003

6.8800e-
003

6.8800e-
003

0.0000 387.7896 387.7896 0.1207 0.0000 390.3248

Total 0.0516 0.2237 2.3047 4.2400e-
003

1.3632 6.8800e-
003

1.3701 0.6094 6.8800e-
003

0.6163 0.0000 387.7896 387.7896 0.1207 0.0000 390.3248

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.3539 5.2719 4.4253 0.0156 0.3370 0.0793 0.4163 0.0931 0.0730 0.1660 0.0000 1,380.746
5

1,380.746
5

0.0106 0.0000 1,380.968
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.8500e-
003

0.0102 0.1063 2.7000e-
004

0.0121 1.9000e-
004

0.0123 3.4100e-
003

1.8000e-
004

3.5800e-
003

0.0000 19.3638 19.3638 1.0200e-
003

0.0000 19.3852

Total 0.3607 5.2821 4.5315 0.0159 0.3491 0.0795 0.4286 0.0965 0.0732 0.1696 0.0000 1,400.110
3

1,400.110
3

0.0116 0.0000 1,400.353
3

Mitigated Construction Off-Site
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3.3 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0774 0.8238 0.6957 1.0700e-
003

0.0451 0.0451 0.0415 0.0415 0.0000 97.7700 97.7700 0.0304 0.0000 98.4091

Paving 0.0325 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1098 0.8238 0.6957 1.0700e-
003

0.0451 0.0451 0.0415 0.0415 0.0000 97.7700 97.7700 0.0304 0.0000 98.4091

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.5300e-
003

3.7700e-
003

0.0392 1.0000e-
004

7.8900e-
003

7.0000e-
005

7.9600e-
003

2.1000e-
003

7.0000e-
005

2.1600e-
003

0.0000 7.1387 7.1387 3.8000e-
004

0.0000 7.1466

Total 2.5300e-
003

3.7700e-
003

0.0392 1.0000e-
004

7.8900e-
003

7.0000e-
005

7.9600e-
003

2.1000e-
003

7.0000e-
005

2.1600e-
003

0.0000 7.1387 7.1387 3.8000e-
004

0.0000 7.1466

Unmitigated Construction Off-Site
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3.3 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0132 0.0571 0.8125 1.0700e-
003

1.7600e-
003

1.7600e-
003

1.7600e-
003

1.7600e-
003

0.0000 97.7699 97.7699 0.0304 0.0000 98.4090

Paving 0.0325 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0457 0.0571 0.8125 1.0700e-
003

1.7600e-
003

1.7600e-
003

1.7600e-
003

1.7600e-
003

0.0000 97.7699 97.7699 0.0304 0.0000 98.4090

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.5300e-
003

3.7700e-
003

0.0392 1.0000e-
004

4.4700e-
003

7.0000e-
005

4.5400e-
003

1.2600e-
003

7.0000e-
005

1.3200e-
003

0.0000 7.1387 7.1387 3.8000e-
004

0.0000 7.1466

Total 2.5300e-
003

3.7700e-
003

0.0392 1.0000e-
004

4.4700e-
003

7.0000e-
005

4.5400e-
003

1.2600e-
003

7.0000e-
005

1.3200e-
003

0.0000 7.1387 7.1387 3.8000e-
004

0.0000 7.1466

Mitigated Construction Off-Site
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3.3 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0741 0.7766 0.7470 1.1600e-
003

0.0421 0.0421 0.0387 0.0387 0.0000 104.2052 104.2052 0.0330 0.0000 104.8976

Paving 0.0352 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1093 0.7766 0.7470 1.1600e-
003

0.0421 0.0421 0.0387 0.0387 0.0000 104.2052 104.2052 0.0330 0.0000 104.8976

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.5100e-
003

3.7500e-
003

0.0389 1.1000e-
004

8.5500e-
003

7.0000e-
005

8.6200e-
003

2.2700e-
003

7.0000e-
005

2.3400e-
003

0.0000 7.4303 7.4303 3.8000e-
004

0.0000 7.4382

Total 2.5100e-
003

3.7500e-
003

0.0389 1.1000e-
004

8.5500e-
003

7.0000e-
005

8.6200e-
003

2.2700e-
003

7.0000e-
005

2.3400e-
003

0.0000 7.4303 7.4303 3.8000e-
004

0.0000 7.4382

Unmitigated Construction Off-Site
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3.3 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0143 0.0619 0.8802 1.1600e-
003

1.9000e-
003

1.9000e-
003

1.9000e-
003

1.9000e-
003

0.0000 104.2051 104.2051 0.0330 0.0000 104.8975

Paving 0.0352 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0495 0.0619 0.8802 1.1600e-
003

1.9000e-
003

1.9000e-
003

1.9000e-
003

1.9000e-
003

0.0000 104.2051 104.2051 0.0330 0.0000 104.8975

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.5100e-
003

3.7500e-
003

0.0389 1.1000e-
004

4.8400e-
003

7.0000e-
005

4.9200e-
003

1.3600e-
003

7.0000e-
005

1.4300e-
003

0.0000 7.4303 7.4303 3.8000e-
004

0.0000 7.4382

Total 2.5100e-
003

3.7500e-
003

0.0389 1.1000e-
004

4.8400e-
003

7.0000e-
005

4.9200e-
003

1.3600e-
003

7.0000e-
005

1.4300e-
003

0.0000 7.4303 7.4303 3.8000e-
004

0.0000 7.4382

Mitigated Construction Off-Site
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3.4 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.5629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 5.3300e-
003

0.0367 0.0368 6.0000e-
005

2.5800e-
003

2.5800e-
003

2.5800e-
003

2.5800e-
003

0.0000 5.1065 5.1065 4.3000e-
004

0.0000 5.1156

Total 0.5682 0.0367 0.0368 6.0000e-
005

2.5800e-
003

2.5800e-
003

2.5800e-
003

2.5800e-
003

0.0000 5.1065 5.1065 4.3000e-
004

0.0000 5.1156

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0234 0.0349 0.3619 1.0100e-
003

0.0796 6.9000e-
004

0.0803 0.0211 6.4000e-
004

0.0218 0.0000 69.1584 69.1584 3.5400e-
003

0.0000 69.2327

Total 0.0234 0.0349 0.3619 1.0100e-
003

0.0796 6.9000e-
004

0.0803 0.0211 6.4000e-
004

0.0218 0.0000 69.1584 69.1584 3.5400e-
003

0.0000 69.2327

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.4 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.5629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 5.9000e-
004

2.5800e-
003

0.0367 6.0000e-
005

8.0000e-
005

8.0000e-
005

8.0000e-
005

8.0000e-
005

0.0000 5.1065 5.1065 4.3000e-
004

0.0000 5.1156

Total 0.5635 2.5800e-
003

0.0367 6.0000e-
005

8.0000e-
005

8.0000e-
005

8.0000e-
005

8.0000e-
005

0.0000 5.1065 5.1065 4.3000e-
004

0.0000 5.1156

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0234 0.0349 0.3619 1.0100e-
003

0.0451 6.9000e-
004

0.0458 0.0127 6.4000e-
004

0.0133 0.0000 69.1584 69.1584 3.5400e-
003

0.0000 69.2327

Total 0.0234 0.0349 0.3619 1.0100e-
003

0.0451 6.9000e-
004

0.0458 0.0127 6.4000e-
004

0.0133 0.0000 69.1584 69.1584 3.5400e-
003

0.0000 69.2327

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Other Asphalt Surfaces 0.00 0.00 0.00

Other Non-Asphalt Surfaces 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Other Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Other Non-Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.527271 0.057774 0.179409 0.125521 0.039563 0.006393 0.017164 0.035220 0.002536 0.003167 0.003715 0.000530 0.001736
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.1 Mitigation Measures Energy

4.4 Fleet Mix

Historical Energy Use: N

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/15/2015 7:24 PMPage 19 of 26



5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Other Non-
Asphalt Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Other Non-
Asphalt Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

Other Non-
Asphalt Surfaces

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

Other Non-
Asphalt Surfaces

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 20.6165 5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Unmitigated 20.6165 5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

5.0046 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

15.6067 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 5.1700e-
003

5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Total 20.6165 5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/15/2015 7:24 PMPage 22 of 26



7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

5.0046 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

15.6067 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 5.1700e-
003

5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Total 20.6165 5.1000e-
004

0.0553 0.0000 2.0000e-
004

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 0.1072 0.1072 2.8000e-
004

0.0000 0.1132

Mitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Other Asphalt 
Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

Other Non-
Asphalt Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Other Asphalt 
Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

Other Non-
Asphalt Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

Other Non-
Asphalt Surfaces

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

Other Non-
Asphalt Surfaces

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Chapter 1 
Introduction 

1.1 Study Background 
What Is the East San Fernando Valley Transit Corridor? 

The Federal Transit Administration (FTA) and Los Angeles County Metropolitan Transportation 

Authority (Metro) have initiated a Draft Environmental Impact Statement (DEIS)/Environmental 

Impact Report (DEIR) for the East San Fernando Valley Transit Corridor Project (project). The 

DEIS/DEIR is being prepared with the FTA as the Lead Agency under the National Environmental 

Policy Act (NEPA) and Metro as the Lead Agency under the California Environmental Quality Act 

(CEQA).  

The DEIS/DEIR and related engineering are being undertaken by Metro, in close coordination with the 

Cities of Los Angeles and San Fernando. The DEIS/DEIR will be a combined document complying with 

the most recent state and federal environmental laws. The project’s public/community outreach 

component is being undertaken as an integrated parallel effort to the DEIS/DEIR.  

Prior to the initiation of the DEIS/DEIR, an Alternatives Analysis (AA) was received by the Metro 

Board in January 2013 to study the East San Fernando Valley Transit Corridor in order to define, 

screen, and recommend alternatives for future study.  

This study enabled Metro, the City of Los Angeles, and the City of San Fernando to evaluate a range 

of new public transit service alternatives that can accommodate future population growth and 

transit demand, while being compatible with existing land uses and future development 

opportunities. The study considered the Sepulveda Pass Corridor, which is another Measure R 

project, and the proposed California High Speed Rail Project. Both of these projects may be directly 

served by a future transit project in the project study area. The Sepulveda Pass Corridor could 

eventually link the West Los Angeles area to the eastern San Fernando Valley and the California High 

Speed Rail Project via the project corridor. As part of the January 2013 Alternatives Analysis, most of 

Sepulveda Boulevard was eliminated as an alignment option, as well as the alignment extending to 

Lakeview Terrace. As a result of the Alternatives Analysis, modal recommendations were bus rapid 

transit (BRT) and light rail transit (LRT). 

As a result of the alternatives screening process and feedback received during the public scoping 

period, a curb-running BRT, median-running BRT, median-running low-floor LRT/tram, and a 

median-running LRT, were identified as the four build alternatives, along with the Transportation 

Systems Management (TSM) and No-Build Alternatives to be carried forward for analysis in this 

DEIS/DEIR. 
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1.1.1 Study Area  

Where Is the Study Area Located? 

The East San Fernando Valley Transit Corridor Project study area is located in the San Fernando 

Valley in the County of Los Angeles. Generally, the project study area extends from the City of San 

Fernando and the Sylmar/San Fernando Metrolink Station in the north to the Van Nuys Metro 

Orange Line station within the City of Los Angeles in the south. However, the project study area used 

for the environmental issue described in this report could vary from this general project study area, 

depending on the needs of the analysis. For the purposes of the analysis contained in this report, the 

project study area coincides with the general project study area. 

The eastern San Fernando Valley includes the two major north-south arterial roadways of Sepulveda 

and Van Nuys Boulevards, spanning approximately 10 to 12 miles and the major north/west arterial 

roadway of San Fernando Road.  

Several freeways traverse or border the eastern San Fernando Valley. These include the Ventura 

Freeway (US-101), the San Diego Freeway (Interstate [I] 405), the Golden State Freeway (I-5), the 

Ronald Reagan Freeway (State Route [SR] 118), and the Foothill Freeway (I-210). The Hollywood 

Freeway SR-170 is located east of the project study area. In addition to Metro Local and Metro 

Rapid bus service, the Metro Orange Line (Orange Line) BRT service, the Metrolink Ventura Line 

commuter rail service, Amtrak inter-city rail service, and the Metrolink Antelope Valley Line 

commuter rail service are the major transit corridors that provide interregional trips in the 

project study area. 

Land uses in the project study area include neighborhood and regional commercial land uses, as well 

as government and residential land uses. Specifically, land uses in the project study area include 

government services at the Van Nuys Civic Center, retail shopping along the project corridor, and 

medium- to high-density residential uses throughout the project study area. Notable land uses in the 

eastern San Fernando Valley include: The Village at Sherman Oaks, Panorama Mall, Whiteman 

Airport, Van Nuys Airport, Mission Community Hospital, Kaiser Permanente Hospital, Van Nuys 

Auto Row, and several schools, youth centers, and recreational centers.  

1.1.2 Alternatives Considered 

What Alternatives Are under Consideration?  

The following six alternatives, including four build alternatives, a TSM Alternative, and the No-Build 

Alternative, are being evaluated as part of this study:  

 No-Build Alternative 

 TSM Alternative 

 Build Alternative 1 – Curb-Running BRT Alternative 

 Build Alternative 2 – Median-Running BRT Alternative 

 Build Alternative 3 – Low-Floor LRT/Tram Alternative 

 Build Alternative 4 –LRT Alternative 
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All build alternatives would operate over 9.2 miles, either in a dedicated bus lane or guideway 

(6.7 miles) and/or in mixed-flow traffic lanes (2.5 miles), from the Sylmar/San Fernando Metrolink 

Station to the north to the Van Nuys Metro Orange Line station to the south, with the exception of 

Build Alternative 4 which includes a 2.5-mile segment within Metro-owned railroad right-of-way 

adjacent to San Fernando Road and Truman Street and a 2.5-mile underground segment beneath 

portions of Panorama City and Van Nuys. 

1.1.2.1 No-Build Alternative 

The No-Build Alternative represents projected conditions in 2040 without implementation of the 

project. No new transportation infrastructure would be built within the project study area, aside 

from projects that are currently under construction or funded for construction and operation by 

2040. These projects include highway and transit projects funded by Measure R and specified in the 

current constrained element of the Metro 2009 Long-Range Transportation Plan (LRTP) and the 

2012 Southern California Association of Governments (SCAG) Regional Transportation 

Plan/Sustainable Communities Strategy (RTP/SCS). Existing infrastructure and future planned and 

funded projects assumed under the No-Build Alternative include: 

 Existing Freeways – I-5, and I-105, SR-118, and US-101; 

 Existing Transitway – Metro Orange Line; 

 Existing Bus Service – Metro Rapid and Metro Local Shuttle; 

 Los Angeles Department of Transportation Commuter Express, and DASH; 

 Existing and Planned Bicycle Projects – Bicycle facilities on Van Nuys Boulevard and connecting 

east/west facilities; and 

 Other Planned Projects – Various freeway and arterial roadway upgrades, expansion of the 
Metro Rapid bus system, upgrades to the Metrolink system, and the proposed California High 

Speed Rail project.  

This alternative establishes a baseline for comparison to other alternatives in terms of potential 

environmental effects, including adverse and beneficial environmental effects. 

1.1.2.2 TSM Alternative 

The TSM Alternative enhances the No-Build Alternative and emphasizes transportation systems 

upgrades, which may include relatively low-cost transit service improvements. It represents 

efficient and feasible improvements to transit service, such as increased bus frequencies and minor 

modifications to the roadway network. Additional TSM Alternative transit improvements that may 

be considered include, but are not limited to, traffic signalization improvements, bus stop 

amenities/improvements, and bus schedule restructuring (Figure 1-1).  

The TSM Alternative considers the existing bus network, enhanced operating hours, and increased bus 

frequencies for Metro Rapid Line 761 and Local Line 233. Under this alternative, the Metro Rapid Line 

761 and Metro Local Line 233 bus routes would retain existing stop locations. This alternative would 

add 20 additional buses to the existing Metro Local 233 and Metro Rapid 761 bus routes. These buses 

would be similar to existing Metro 60-foot articulated buses, and each bus would have the capacity to 

serve up to 75 passengers (57 seats x 1.30 passenger loading standard). Buses would be equipped 

with transit signal priority equipment to allow for improved operations and on-time performance. 
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The existing Metro Division 15 maintenance and storage facility (MSF) located in Sun Valley would 

be able to accommodate the 20 additional buses with the implementation of the TSM Alternative. 

Operational changes would include reduced headway (elapsed time between buses) times for Metro 

Rapid Line 761 and Metro Local Line 233, as follows:  

 Metro Rapid Line 761 would operate with headways reduced from 10 minutes to 8 minutes 

during peak hours (7 a.m. to 9 a.m. and 4 p.m. to 7 p.m. on weekdays) and from 17.5 minutes to 

12 minutes during off-peak hours.  

 Metro Local Line 233 would operate with headways reduced from 12 minutes to 8 minutes 

during peak hours and from 20 minutes to 16 minutes during off-peak hours.  
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Figure 1-1: TSM Alternative 

 
Source: STV, 2014.  
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1.1.2.3 Build Alternative 1 – Curb-Running BRT Alternative 

Under the Curb-Running BRT Alternative, the BRT guideway would incorporate 6.7 miles of existing 

curb lanes (i.e., lanes closest to the curb) along Van Nuys Boulevard between San Fernando Road 

and the Metro Orange Line. This alternative would be similar to the Metro Wilshire BRT project and 

would operate similarly. The lanes would be dedicated curb-running bus lanes for Metro Rapid Line 

761 and Metro Local Line 233, and for other transit lines that operate on short segments of Van 

Nuys Boulevard. In addition, this alternative would incorporate 2.5 miles of mixed-flow lanes, where 

buses would operate in the curb lane along San Fernando Road and Truman Street between Van 

Nuys Boulevard and Hubbard Avenue for Metro Line 761. Metro Line 233 would continue north on 

Van Nuys Boulevard to Lakeview Terrace. These improvements would result in an improved Metro 

Rapid Line 761 (hereafter referred to as 761X) and an improved Metro Local Line 233 (hereafter 

referred to as 233X). The route of the Curb-Running BRT Alternative is illustrated in Figure 1-2. 

From the Sylmar/San Fernando Metrolink Station:  

 Metro Rapid Line 761X would operate within roadway travel lanes on Truman Street and San 

Fernando Road.  

 At Van Nuys Boulevard, Metro Rapid Line 761X would turn southwest and travel south within a 

curb-running dedicated bus lane along Van Nuys Boulevard.  

 Metro Line 761X would then continue south to Westwood as under existing conditions, though it 

should be noted that in December 2014 the Metro Rapid Line 761 was re-routed to travel from 

Van Nuys Boulevard to Ventura Boulevard, and then to Reseda Boulevard, while a new Metro 

Rapid Line 788 travels from Van Nuys Boulevard through the Sepulveda Pass to Westwood and 

provides peak period freeway express service as part of a Metro demonstration project.  

Metro Local Line 233X would operate similar to how it currently operates between the intersections 

of Van Nuys and Glenoaks Boulevards to the north and Van Nuys and Ventura Boulevards to the 

south. However, Metro Local Line 233X would operate with improvements over existing service 

because it would utilize the BRT guideway where its route overlaps with the guideway along Van 

Nuys Boulevard. 

Transit service would not be confined to only the dedicated curb lanes. Buses would still have the 

option to operate within the remaining mixed-flow lanes to bypass right-turning vehicles, a bicyclist, 

or another bus at a bus stop.  

The Curb-Running BRT Alternative would operate in dedicated bus lanes, sharing the lanes with 

bicycles and right-turning vehicles. However, on San Fernando Road and Truman Street, no 

dedicated bus lanes would be provided. The Curb-Running BRT Alternative would include 18 bus 

stops. 
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Figure 1-2: Build Alternative 1 – Curb-Running BRT Alternative 

 

Source: KOA and ICF International, 2014. 
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1.1.2.4 Build Alternative 2 – Median-Running BRT Alternative 

The Median-Running BRT Alternative consists of approximately 6.7 miles of dedicated median-

running bus lanes between San Fernando Road and the Metro Orange Line, and would have 

operational standards similar to the Metro Orange Line. The remaining 2.5 miles would operate in 

mixed-flow traffic between the Sylmar/San Fernando Metrolink Station and San Fernando Road/ 

Van Nuys Boulevard. The Median-Running BRT Alternative is illustrated in Figure 1-3. 

Similar to the Curb-Running BRT Alternative, the Median-Running BRT (Metro Rapid Line 761X) 

would operate as follows from the Sylmar/San Fernando Metrolink Station: 

 Metro Rapid Line 761X would operate within mixed-flow lanes on Truman Street and San 

Fernando Road. 

 At Van Nuys Boulevard, the route would turn southwest and travel south within the median of 

Van Nuys Boulevard in a new dedicated guideway.  

 Upon reaching the Van Nuys Metro Orange Line Station, the dedicated guideway would end and 

Metro Rapid Line 761X service would then be integrated into mixed-flow traffic.  

 The route would then continue south to Westwood, similar to the existing route. Similar to Build 

Alternative 1, it should be noted that in December 2014 the Metro Rapid Line 761 was re-routed 

to travel from Van Nuys Boulevard to Ventura Boulevard, and then to Reseda Boulevard, while a 

new Metro Rapid Line 788 travels from Van Nuys Boulevard through the Sepulveda Pass to 

Westwood as part of a Metro demonstration project.  

Metro Local Line 233 would operate similar to existing conditions between the intersections of Van 

Nuys and Glenoaks Boulevards to the north and Van Nuys and Ventura Boulevards to the south. 

Metro Rapid bus stops that currently serve the 794 and 734 lines on the northern part of the 

alignment along Truman Street and San Fernando Road would be upgraded and have design 

enhancements that would be Americans with Disabilities Act (ADA) compliant. These stops would 

also serve the redirected 761X line: 

1. Sylmar/San Fernando Metrolink Station 

2. Hubbard Station 

3. Maclay Station 

4. Paxton Station 

5. Van Nuys/San Fernando Station 

Along the Van Nuys Boulevard segment, bus stop platforms would be constructed in the median. 

Seventeen new median bus stops would be included.  
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Figure 1-3: Build Alternative 2 – Median-Running BRT Alternative 

  

 Source: KOA and ICF International, 2014.



East San Fernando Valley Transit Corridor 
DEIS/DEIR 

 Energy Technical Report 
Introduction 

 

 

 Page 1-10 
 

1.1.2.5 Build Alternative 3 – Low-Floor LRT/Tram Alternative 

The Low-Floor LRT/Tram Alternative would operate along a 9.2-mile route from the Sylmar/San 

Fernando Metrolink Station to the north, to the Van Nuys Metro Orange Line station to the south. 

The Low-Floor LRT/Tram Alternative would operate in a median dedicated guideway for 

approximately 6.7 miles along Van Nuys Boulevard between San Fernando Road and the Van Nuys 

Metro Orange Line station. The low-floor LRT/tram alternative would operate in mixed-flow traffic 

lanes on San Fernando Road between the intersection of San Fernando Road/Van Nuys Boulevard 

and just north of Wolfskill Street. Between Wolfskill Street and the Sylmar/San Fernando Metrolink 

Station, the low-floor LRT/tram would operate in a median dedicated guideway. It would include 28 

stations. The route of the Low-Floor LRT/Tram Alternative is illustrated in Figure 1-4.  

The Low-Floor LRT/Tram Alternative would operate along the following route: 

 From the Sylmar/San Fernando Metrolink Station, the low-floor LRT/tram would operate 

within a median dedicated guideway on San Fernando Road.  

 At Wolfskill Street, the low-floor LRT/tram would operate within mixed-flow travel lanes on San 

Fernando Road to Van Nuys Boulevard. 

 At Van Nuys Boulevard, the low-floor LRT/tram would turn southwest and travel south within 

the median of Van Nuys Boulevard in a new dedicated guideway.  

 The low-floor LRT/tram would continue to operate in the median along Van Nuys Boulevard 

until reaching its terminus at the Van Nuys Metro Orange Line Station. 

Based on Metro’s Operations Plan for the East San Fernando Valley Transit Corridor Project, the 

Low-Floor LRT/Tram Alternative would assume a similar travel speed as the Median-Running BRT 

Alternative, with speed improvements of 18% during peak hours/peak direction and 15% during 

off-peak hours. 

The Low-Floor LRT/Tram Alternative would operate using low-floor articulated vehicles that would 

be electrically powered by overhead wires. This alternative would include supporting facilities, such 

as an overhead contact system (OCS), traction power substations (TPSS), signaling, and an MSF.  

Because the Low-Floor LRT/Tram Alternative would fulfill the current functions of the existing 

Metro Rapid Line 761 and Metro Local Line 233, these bus routes would be modified to maintain 

service only to areas outside of the project corridor. Thus, Metro Rapid Line 761 (referred to as 

761S with reduced service) would operate only between the Metro Orange Line and Westwood, and 

Metro Local Line 233 (referred to as 233S with reduced service) would operate only between San 

Fernando Road and Glenoaks Boulevard. It should be noted that in December 2014 the Metro Rapid 

Line 761 was re-routed to travel from Van Nuys Boulevard to Ventura Boulevard, and then to 

Reseda Boulevard, while a new Metro Rapid Line 788 travels from Van Nuys Boulevard through the 

Sepulveda Pass to Westwood as part of a Metro demonstration project. 

Stations for the Low-Floor LRT/Tram Alternative would be constructed at various intervals along 

the entire route. There are portions of the route where stations are closer together and other 

portions where they are located further apart. Twenty-eight stations are proposed with the Low-

Floor LRT/Tram Alternative. The 28 proposed low-floor LRT/tram stations would be ADA 

compliant. 
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Figure 1-4: Build Alternative 3 – Low-Floor LRT/Tram Alternative  

 

Source: KOA and ICF International, 2014. 
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1.1.2.6 Build Alternative 4 – LRT Alternative 

Similar to the Low-Floor LRT/Tram Alternative, the LRT would be powered by overhead electrical 

wires (Figure 1-5). Under Build Alternative 4, the LRT would travel in a dedicated guideway from 

the Sylmar/San Fernando Metrolink Station along San Fernando Road south to Van Nuys Boulevard, 

from San Fernando Road to the Van Nuys Metro Orange Line Station, over a distance of 

approximately 9.2 miles. The LRT Alternative includes a segment in exclusive right-of-way through 

the Antelope Valley Metrolink railroad corridor, a segment with semi-exclusive right-of-way in the 

middle of Van Nuys Boulevard, and an underground segment beneath Van Nuys Boulevard from just 

north of Parthenia Street to Hart Street. 

The LRT Alternative would be similar to other street-running LRT lines that currently operate in the 

Los Angeles area, such as the Metro Blue Line, Metro Gold Line, and Metro Exposition Line. The LRT 

would travel along the median for most of the route, with a subway of approximately 2.5 miles in 

length between Vanowen Street and Nordhoff Street. On the surface-running segment, the LRT 

Alternative would operate at prevailing traffic speeds and would be controlled by standard traffic 

signals.  

Stations would be constructed at approximately 1-mile intervals along the entire route. There would 

be 14 stations, three of which would be underground near Sherman Way, the Van Nuys Metrolink 

Station, and Roscoe Boulevard. Entry to the three underground stations would be provided from an 

entry plaza and portal. The entry portals would provide access to stairs, escalators, and elevators 

leading to an underground LRT station mezzanine level, which, in turn, would be connected via 

additional stairs, escalators, and elevators to the underground LRT station platforms 

Similar to the Low-Floor LRT/Tram Alternative, the LRT Alternative would require a number of 

additional elements to support vehicle operations, including an OCS, TPSS, communications and 

signaling buildings, and an MSF. 
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 Figure 1-5: Build Alternative 4 – LRT Alternative  

 
Source: KOA and ICF International, 2014.
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Chapter 2 
Regulatory Framework/Methodology 

2.1 Regulatory Framework  

2.1.1 Federal Regulations 

Council on Environmental Quality (CEQ) regulations (40 Code of Federal Regulations [CFR] 

1502.16(e)) for implementing NEPA state that proper consideration must be given to the energy 

requirements and conservation potential of various alternatives of a proposed project as well as 

mitigation measures. Some of the federal laws related to energy and energy use include:  

 The Energy Policy and Conservation Act of 1975 (EPCA) was enacted to serve the nation’s 

energy demands and calls for energy conservation when feasible. Among other provisions, EPCA 

directed the Secretary of the Department of Transportation to set and implement fuel economy 

standards for passenger cars and light trucks as part of the Corporate Average Fuel Economy 

(CAFE) program.  

 Moving Ahead for Progress in the 21st Century Act (MAP-21) was passed in 2012 and funds 

surface transportation programs at over $105 billion for fiscal years (FY) 2013 and 2014 while 

building on and refining many of the highway, transit, bike, and pedestrian programs and 

policies established in 1991. It creates a streamlined, performance-based, and multimodal 

program to address the many challenges of the U.S. transportation system including improving 

safety, maintaining infrastructure condition, reducing traffic congestion, improving efficiency of 

the system and freight movement, protecting the environment, and reducing delays in project 

delivery.  

 The Energy Independence and Security Act of 2007 was signed into law by President Bush on 

December 19, 2007, with the aim of moving the United States toward greater energy 

independence and security, increasing the production of clean renewable fuels, protecting 

consumers, increasing the efficiency of products, buildings and vehicles, promoting greenhouse 

gas research, improving the energy efficiency of the federal government, and improving vehicle 

fuel economy. The Act expanded the CAFE program to include standard-setting for medium- and 

heavy-duty vehicles. 

2.1.2 State Regulations 

2.1.2.1 California Energy Commission  

Created by the Legislature in 1974, the California Energy Commission (CEC) is the state's primary 

energy policy and planning agency and is responsible for, among other things, forecasting future 

energy needs for the state. Senate Bill 1389 (Chapter 568, Statutes of 2002) requires the CEC to 

prepare a biennial Integrated Energy Policy Report. This report contains an integrated assessment 

of major energy trends and issues facing the state’s electricity, natural gas, and transportation fuel 

sectors, and provides policy recommendations to conserve resources; protect the environment; 
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ensure reliable, secure, and diverse energy supplies; enhance the state’s economy; and protect 

public health and safety. The commission published the 2011 Integrated Energy Policy Report in 

February 2012. 

2.1.2.2 Executive Order S-3-05 

Executive Order (EO) S-3-05, enacted in June 2005, sets specific greenhouse gas emission reduction 

targets for the state and gives the Transportation and Housing Agency responsibility to help meet 

the targets. The EO sets 2050 greenhouse gas reduction targets at 80% below 1990 levels and 

envisions reduced vehicle miles traveled (VMT) and increased vehicle fuel efficiency as major 

factors in achieving greenhouse gas reductions. 

2.1.2.3  AB 32: Global Warming Solutions Act 

Governor Arnold Schwarzenegger signed Assembly Bill (AB) 32 (Global Warming Solutions Act) into 

law on September 27, 2006, requiring that the California Air Resources Board (ARB) reduce GHG 

emissions to 1990 levels by 2020, and maintain and continue reductions beyond 2020. The bill also 

provides the Governor the ability to invoke a safety valve and suspend the emissions caps for up to 

one year in the case of an emergency or significant economic harm. ARB prepared the AB 32 scoping 

plan that has been approved and contains a range of GHG reduction actions which include direct 

regulations, alternative compliance mechanisms, monetary and non-monetary incentives, voluntary 

actions, market-based mechanisms such as a cap-and-trade system, and an AB 32 program 

implementation regulation to fund the program. 

2.1.2.4  AB 2076, Reducing Dependence on Petroleum 

The CEC and ARB are directed by AB 2076 (passed in 2000, Shelley, Chapter 936, Statutes of 2000) 

to develop and adopt recommendations for reducing dependence on petroleum. A performance-

based goal is to reduce petroleum demand to 15% below 2003 demand levels by 2020. 

2.1.3 Local Regulations  

2.1.3.1 Southern California Association of Governments 

SCAG is a metropolitan planning organization, which represents six counties including Los Angeles 

County. It is responsible for the preparation of the Regional Transportation Plan/Sustainable 
Communities Strategy (RTP/SCS), the long-range regional transportation plan which aims for 

sustainable maintenance and improvement of the regional transportation system The recently 

adopted 2016-2040 RTP/SCS is based on an analysis of the current transportation system, the 

anticipated future growth in the region, and SCAG’s vision for a sustainable future. It outlines a 

strategy for transportation infrastructure investments, and presents a vision that encompasses the 

principles of mobility, economy, and sustainability as key to the future of Southern California.  

The SCAG region is the second-most populated metropolitan area in the United States. According to 

the 2010 census, the region has a population of 18 million and is expected to grow by four million 

http://www.arb.ca.gov/cc/scopingplan/sp_measures_implementation_timeline.pdf
http://www.arb.ca.gov/cc/scopingplan/sp_measures_implementation_timeline.pdf
http://www.arb.ca.gov/cc/scopingplan/voluntary/voluntary.htm
http://www.arb.ca.gov/cc/scopingplan/voluntary/voluntary.htm
http://www.arb.ca.gov/cc/capandtrade/capandtrade.htm
http://www.arb.ca.gov/cc/adminfee/adminfee.htm
http://www.arb.ca.gov/cc/adminfee/adminfee.htm
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new residents by 2035. Growth in population is expected to result in greater demands on the 

already-strained transportation system.1  

The proposed project is located in the South Coast Air Basin (Basin), a sub-region of the South Coast 

Air Quality Management District (SCAQMD), the agency principally responsible for comprehensive 

air pollution control in the state, and covers 6,745 square miles. The 2016-2040 RTP/SCS and 

associated  Program Environmental Impact Report (PEIR) describe energy consumption as fuel, 

electricity, and natural gas, throughout the Basin, and provide VMT by county. VMT is an indicator of 

the extent to which vehicles are used, providing a valuable factor in calculating the amount of energy 

consumed by transportation. The 2016-2040 RTP/SCS includes strategies to reduce VMT, and as a 

result, per capita energy consumption from the transportation sector. The PEIR also includes 

measures relating to energy designed to reduce consumption and increase the use and availability of 

renewable sources of energy in the region. 

2.1.3.2 Metro 

Metro adopted an Energy and Sustainability Policy in June 2007 to aid in controlling energy 

consumption and encouraging energy efficiency, conservation, and sustainability to prolong the 

useful life of fossil fuels by using resources more efficiently.2 Metro’s general long-term objectives 

include: 

 Reduce, whenever possible, Metro's use of fossil fuels through the use of ambient and renewable 

energy sources. 

 Buy fuels and electricity at the most economical cost. 

 Use fuels and electricity as efficiently as possible. 

 Reduce the amount of emissions, especially CO2, caused by Metro’s required consumption. 

The Metro Board also adopted an Energy Conservation and Management Plan (ECMP) in September 

2011, which is a strategic blueprint intended to proactively guide energy use for Metro in a 

sustainable, cost-effective, and efficient manner. The ECMP complements Metro’s Energy and 

Sustainability Policy, focusing on electricity for rail vehicle propulsion, electricity for rail and bus 

facility purposes, natural gas for rail and bus facility purposes, and the application of renewable 

energy (e.g., solar and wind). 

With the Metro Sustainability Implementation Plan, Metro has also committed to constructing all 

new facilities to Leadership in Energy and Environmental Design (LEED) Silver standards or better. 

Four buildings have received a LEED Gold rating, including the newly renovated and expanded El 

Monte Transit Center. Also, Metro has committed to assessing its existing facilities to determine the 

feasibility of achieving a LEED-Existing Building Operations and Maintenance (EBOM) Certification. 

Additional Metro policies and programs that are related to energy sources and consumption levels 

include the Renewable Energy Policy, electric vehicle charging program, and the Green Construction 

                                                             
1 Southern California Association of Governments. 2012. 2012–2035 Regional Transportation Plan/Sustainable 
Communities Strategy. April. Available: <http://rtpscs.scag.ca.gov/Documents/2012/final/f2012RTPSCS.pdf>. 
Accessed: February 13, 2013. 
2 Los Angeles County Metropolitan Transportation Authority. 2007. Energy and Sustainability Policy. Available: 
<http://www.metro.net/about_us/sustainability/images/Energy-and-Sustainability-Policy.pdf>. Accessed: 
February 13, 2013. 
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Policy. The Renewable Energy Policy Outlines a goal for the agency to use 13% more renewable 

energy than the baseline amount (20%) by 2020. The electric vehicle charging program has 

installed chargers at five park-and-ride lots throughout Los Angeles County. Although its direct goals 

are to reduce pollutant emissions from construction equipment and vehicles, the Green Construction 

Policy encourages the use of construction equipment with technologies such as hybrid drives and 

specific fuel economy standards, both of which have implications for energy consumption during the 

construction period. 

2.1.3.3 City of Los Angeles 

Los Angeles Department of Water and Power: Power Integrated Resource Plan  

Released to the public in December 2014, the Power Integrated Resource Plan identified a portfolio 

of power generation resources and power system assets that would meet the City of Los Angeles’ 

future energy needs, with the lowest cost and risk possible, consistent with the Los Angeles 

Department of Water and Power’s (LADWP’s) environmental priorities and reliability standards. 

Building Construction Standards 

Title 24 of the California Code of Regulations establishes energy conservation standards for new 

construction within the state of California. These standards are related to insulation requirements, 

glazing, lighting, shading, and water and space heating systems. The Los Angeles Municipal Code 

incorporates these state requirements (Section 91.1300). 

The Los Angeles Green Building Code is based on the 2013 California Green Building Standards 

Code, commonly known as “CALGreen,” which was developed and mandated by the state to attain 

consistency among the various jurisdictions within the state and reduce energy and water use, 

waste, and the overall carbon footprint in buildings. As of January 2011, all new buildings, additions, 

and building alterations for buildings valued at more than $200,000 are subject to the Green 

Building Code. 

2.2 Methodology 
The energy impacts analysis considers energy consumption from construction and operation 

associated with the proposed project.  

2.2.1.1 Construction 

The estimate of construction-related energy use was calculated by applying the U.S. Environmental 

Protection Agency (USEPA)-derived carbon dioxide equivalent (CO2e) emissions per gallon of fuel to 

the total CO2e emissions estimated using the California Emissions Estimator Model™ (CalEEMod) in 

the air quality emissions analysis prepared for the proposed project. The Air Quality Technical 

Report includes details on construction equipment and activity assumptions that were used to 

estimate CO2e emissions. Emissions were then converted to million British thermal units (MMBTU) 

using energy unit conversion factors. 
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2.2.1.2 Operation 

To estimate operational automobile traffic energy consumption, future (2040) local VMT and 

roadway network travel speeds were calculated using traffic data (VMT apportioned into 5 mph 

speed bins) derived from a micro-simulation model that captures project effects. The VMT-by-

speed-bin data were used as inputs in CT-EMFAC2014, which is Caltrans’ tool for estimating 

pollutant emissions from on-road vehicles. The outputs for CO2e were converted to MMBTU using 

conversion factors. The year 2040 was chosen for the definition of future baseline conditions, 

primarily due to the need to match the future baseline year of the Metro Travel Demand Model. 

Each of the build alternatives was compared against existing conditions, which “normally 

constitute[s] the baseline physical conditions by which a lead agency determines whether an impact 

is significant,” under Section 15125(a) of the CEQA Guidelines. Because Alternative 3 would have 

the greatest traffic impacts, the Existing (2012) with Alternative 3 scenario presents the worst-case  

relative to  any of the other “Existing Plus Project” scenarios. Thus, in order to evaluate, analyze, and 

compare each of the alternatives, the qualitative analysis for the other build alternatives 

extrapolates from the quantitative analysis for the Existing (2012) with Alternative 3 scenario.  In 

addition, the energy consumption of each of the build alternatives have been evaluated against the 

No-Build Alternative for a future baseline (2040) analysis.   

Bus propulsion energy use was estimated by determining the number of round trips that would be 

completed under each of the build alternatives to meet the headway goals and multiplying that 

number by the length of the bus line. The resulting bus VMT was multiplied by the energy intensity 

of CNG buses per vehicle mile to determine the annual consumption.  

For rail Alternatives 3 and 4, CalEEMod was used to estimate emissions from MSF operation that 

would result from trips made by workers and direct energy electricity and natural gas consumption. 

The CO2e emissions were converted to MMBTU. Although three different locations are being 

considered for the MSF, all would operate in the same manner, and are therefore considered 

functional equivalents.  

Energy estimates for rail vehicle propulsion and station operation under Alternatives 3 and 4 were 

calculated based on the 2014 energy consumption of Metro’s existing LRT lines (the Blue, Gold, 

Green, and Expo lines). The average per-mile energy consumption was applied to the length of the 

proposed 9.2-mile alignment and converted to MMBTU. The figure was then increased by 10% to 

account for proposed 24-hour service.  

Energy estimates provided herein are not intended to be used for energy planning purposes; they 

are used as a standard method to conservatively assess the relative impacts of each of the 

alternatives. Actual energy use would vary based on the age and efficiency of equipment, operational 

characteristics, technological changes, and other factors.  

2.3 Significance Thresholds 
Significance thresholds are used to determine whether a project may have a significant 

environmental effect. The significance thresholds, as defined by federal and state regulations and 

guidelines, are discussed below. 
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2.3.1 Federal – NEPA 

NEPA does not include specific significance thresholds. According to the Council on Environmental 

Quality (CEQ) Regulations for Implementing NEPA, the determination of significance under NEPA is 

based on context and intensity.3  

Context relates to the various levels of society where effects could result, such as society as a whole, 

the affected region, the affected interests, and the locality. The intensity of an effect relates to several 

factors, including the degree to which public health and safety would be affected; the proximity of a 

project to sensitive resources; and the degree to which effects on the quality of the human 

environment are likely to be highly controversial or involve unique or unknown risks. 

Under NEPA, the context and intensity of the project’s effects are discussed in this Land Use section 

regardless of any thresholds levels, and mitigation measures would be included where reasonable. 

Although there are no specific NEPA criteria for analyzing impacts to energy resources, 40 CFR 

Section 1502.16(e) and (f) direct that EISs shall include a discussion of the “energy requirements 

and conservation potential of various alternatives,” “natural or depletable resource requirements 

and conservation potential of various alternatives,” and, if applicable, mitigation measures. 

2.3.2 State and Local – CEQA 

CEQA requires state and local government agencies to identify the significant environmental effects 

of proposed actions; however, CEQA does not describe specific significance thresholds. According to 

the Governor’s Office of Planning and Research, significance thresholds for a given environmental 

effect are at the discretion of the Lead Agency and are at the levels at which the Lead Agency finds 

the effects of the project to be significant.4  

2.3.2.1 State CEQA Guidelines 

The State CEQA Guidelines define a significant effect on the environment as: “a substantial, or 

potentially substantial, adverse change in any of the physical conditions within the area affected by 

the project including land, air, water, minerals, flora, fauna, ambient noise, and objects of historic or 

aesthetic significance” (State CEQA Guidelines, Section 15382).5  

The State CEQA Guidelines do not describe specific significance thresholds. However, Appendix G of 

the State CEQA Guidelines lists a variety of potentially significant effects, which are often used as 

thresholds or guidance in developing thresholds for determining impact significance. Additionally, 

Section 15126.4(a)(1)6 provides further guidance on determining the significance of energy 

                                                             
3 Code of Federal Regulations. CEQ – Regulations for Implementing NEPA, 40 CFR Part 1508, Terminology and 
Index.  
4 OPR (State of California, Governor’s Office of Planning and Research). 1994. Thresholds of Significance: Criteria 
for Defining Environmental Significance. September.  
5 AEP. 2012. California Environmental Quality Act (CEQA) Statute and Guidelines. Reproduced with permission 
from the California Resources Agency.  
6 California Public Resources Code, Title 14, Division 6, Chapter 3, California Environmental Quality Act Guidelines, 

Section 15126.4(a)(1). 
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impacts. Accordingly, for the purposes of this EIS/EIR, a project would normally have a significant 

energy impact under CEQA if it would: 

 Result in the wasteful, inefficient, or unnecessary consumption of energy; or 

 Result in a substantial increase in demand or transmission service, resulting in the need for new 

or expanded sources of energy supply or new or expanded energy delivery systems or 

infrastructure, the construction of which could cause significant impacts on the environment. 

Additionally, Appendix F to the State CEQA Guidelines recommends consideration of the following 

impact possibilities and potential energy conservation measures when preparing an EIR:  

 The project’s energy requirements and its energy use efficiencies by amount and fuel type for 

each stage of the project, including construction, operation, maintenance, and/or removal. If 

appropriate, the energy intensiveness of materials may be discussed. 

 The effects of the project on local and regional energy supplies and on requirements for 

additional capacity.  

 The effects of the project on peak- and base-period demands for electricity and other forms of 

energy.  

 The degree to which the project complies with existing energy standards. 

 The effects of the project on energy resources. 

 The project’s projected transportation energy use requirements and its overall use of efficient 

transportation alternatives. 

2.3.2.2 L.A. CEQA Thresholds Guide 

The L.A. CEQA Thresholds Guide (2006) provides further guidance for determining the significance 

of impacts on utilities and service systems. With respect to energy, a determination of impacts 

would be made on a case-by-case basis by considering the following factors: 

 The extent to which the project would require new (off-site) energy supply facilities and 

distribution infrastructure or capacity-enhancing alterations to existing facilities;  

 Whether and when the needed infrastructure was anticipated by adopted plans; and  

 The degree to which the project design and/or operations incorporate energy conservation 

measures, particularly those that go beyond City requirements. 
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Chapter 3 
Affected Environment/Existing Conditions  

3.1 Energy Consumption 

3.1.1 Statewide Energy Consumption 

Energy consumption can be accounted for in a number of ways, with fuel source (i.e. gasoline, 

natural gas, or coal) and end-use sector (i.e., transportation or residential energy use) being among 

the most common. As shown in Figure 3-1, California’s most prevalent fuel source is natural gas, 

representing 32% of the state’s energy consumption, and is the fuel source responsible for over 60% 

of in-state electricity generation.7,8 Motor gasoline accounts for 22% of statewide energy 

consumption and petroleum-based fuels other than motor gasoline represent a combined 21% of 

California’s energy use.  

Figure 3-1: California Energy Consumption Estimates by Source, 2012 

 
Source: U.S. Energy Information Administration. 2014a. 

                                                             
7 U.S. Energy Information Administration. 2014a. California Energy Consumption Estimates by Source, 2012. 
Available: <http://www.eia.gov/state/?sid=CA#tabs-1>. Accessed: December 10, 2014. 
8 California Energy Commission. 2014. California Energy Almanac: 2013 Total System Power in Gigawatt Hours. 
Available: <http://energyalmanac.ca.gov/electricity/total_system_power.html >. Accessed: December 10, 2014. 
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Figure 3-2 shows California energy use by end-use sector. The transportation sector is responsible 

for largest share of the state’s energy use, accounting for just under 40% of the California total. 

Residential, commercial, and industrial users are each responsible for roughly one-fifth of energy 

use.9  

Energy resources for transportation include gasoline, natural gas, biofuels, and electricity, with 

petroleum-based fuels accounting for 96% of the state's transportation needs.10  

In the 2011 Integrated Energy Policy Report, CEC staff forecasted that future gasoline consumption 

may range from a decline of 15.6% from 2009 levels to an increase of 3.6% by 2030, based 

respectively on low and high petroleum fuel demand scenarios. The CEC projects diesel 

consumption to increase by between 22% and 50% compared to 2009 levels, and expects an 

increase in the consumption of alternative fuels. CEC estimates the consumption of natural gas as a 

transportation fuel to increase at a compound annual rate of more than 3% with natural gas 

consumption by 2030, representing 87% to 96% above 2009 levels.11 Presently, after ethanol, 

natural gas is the most consumed alternative fuel for transportation use in California, with 

electricity consumption ranked third.12  

                                                             
9 U.S. Energy Information Administration. 2014b. California Energy Consumption by End-Use Sector, 2012. 
Available: <http://www.eia.gov/state/?sid=CA#tabs-1>. Accessed: December 10, 2014. 
10 California Energy Commission. 2013. Energy Almanac. California Petroleum Statistics and Data. Available: 
<http://energyalmanac.ca.gov/petroleum/index.html>. Accessed: February 14, 2013. 
11 California Energy Commission. 2012. 2011 Integrated Energy Policy Report. February. Available: 
<http://www.energy.ca.gov/2011publications/CEC-100-2011-001/CEC-100-2011-001-CMF.pdf>. Accessed: 
February 14, 2013. 
12 California Energy Commission. 2011. Transportation Energy Forecasts and Analyses for the 2011 Integrated 
Energy Policy Report. Draft staff report. August. Report No. CEC-600-2011-007-SD. Available: 
<http://energy.ca.gov/2011publications/CEC-600-2011-007/CEC-600-2011-007-SD.pdf>. Accessed: February 17, 
2013. 
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Figure 3-2: California Energy Consumption by End-Use Sector, 2012 

 
Source: U.S. Energy Information Administration. 2014b. 

3.1.2 Regional Energy Consumption 

Southern California’s energy consumption differs from the state as a whole in that a greater 

proportion of the energy consumed in the region is for the purposes of transportation, owing to the 

high density of population that relies on freeways and local roads for mobility, two major ports that 

serve as a hub for the movement of goods, as well as three large airports. As shown in Figure 3-3, 

approximately 60% of energy used in the South Coast Air Basin (which comprises all of Orange 

County and the non-desert portions of Los Angeles, San Bernardino, and Riverside counties) is 

transportation-related.13  

According to SCAG’s 2016-2040 RTP/SCS, the six-county SCAG region (Ventura, Los Angeles, 

Orange, San Bernardino, Riverside, and Imperial counties) is expected to add approximately 

3.8 million people by 2040.14 This additional population growth is expected to pose transportation 

challenges for the region, as travel demand in California will likely increase.  

Transportation energy consumption reflects the type and number of vehicles, the extent of their use, 

and their fuel economy. According to the SCAG 2012–2035 RTP/SCS, the six-county region’s 

transportation network supports a daily total of approximately 445.8 million VMT, almost half of 

which occurs in Los Angeles County. Even with implementation of the 2012 RTP/SCS measures 

intended to reduce VMT, projections show that the Los Angeles region will experience a 16.3% 
                                                             
13 South Coast Air Quality Management District. 2012. 2012 Air Quality Management Plan. Chapter 10: Energy and 
Climate. Available: <http://www.aqmd.gov/aqmp/2012aqmp/Final/Ch10.pdf>. Accessed: February 18, 2013. 
14 Southern California Association of Governments. 2016. 2016-2040 Regional Transportation Plan/Sustainable 
Communities Strategy. Available: <http://scagrtpscs.net/Documents/2016/final/f2016RTPSCS.pdf>. Accessed: 
July 20, 2016. 
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increase in VMT by 2035.15 The addition of alternative modes of transportation could result in a 

change in the dynamics of all vehicle classes with regard to VMT. Changes in VMT, in turn, could 

affect regional energy consumption. A reduction in VMT through alternative modes of 

transportation could lower energy needs and reduce pollutant emissions. 

Figure 3-3: Share of Energy Use in South Coast Basin in 2008  

(“Transportation” includes off-road sources) 

 

As stated in the SCAG 2012-2035 RTP/SCS, the daily total VMT in the SCAG transportation network 

is approximately 445.8 million VMT; of this six-county total, the daily total VMT in the Los Angeles 

County is approximately 225.6 million VMT.  

Metro’s contribution to regional energy consumption includes on-road vehicle fuel use (which is 

primarily compressed natural gas, or CNG) and electricity for rail vehicle propulsion and 

maintenance and administrative facility operation. Metro’s bus fleet is now fueled by CNG. In 2011, 

Metro’s fleet, excluding vanpool services, used over 41 million gallons of gasoline-equivalent (GGE) 

fuels. When accounting for gasoline used in vanpools, Metro’s gasoline use accounts for 6% of all 

fuel use, when compared on a GGE basis. Metro’s electric power comes from several sources 

including the Los Angeles Department of Water and Power (over 50% of all power), Southern 

California Edison, and Pasadena Water and Power. In 2011, Metro’s rail lines consumed 

approximately 164 million kilowatt hours (kWh) of electricity and Metro facilities used 97 million 

kWh of electricity.16 

 

 

                                                             
15 Southern California Association of Governments. 2012. 2012–2035 Regional Transportation Plan/Sustainable 
Communities Strategy. April. Available: <http://rtpscs.scag.ca.gov/Documents/2012/final/f2012RTPSCS.pdf>. 
Accessed: February 13, 2013. 
16 Los Angeles County Metropolitan Transportation Authority. 2012. Moving Towards Sustainability, 2012 Metro 
Sustainability Report Using Operational Metrics. Available: 
<http://www.metro.net/projects_studies/sustainability/ 
images/Sustainability_Report.pdf>. Accessed: February 21, 2013. 



 

 
 

 Page 4-1 
 

Chapter 4 
Environmental Consequences/ 

Environmental Impacts 

4.1 Operational Impacts 
Energy consumption may be considered direct or indirect. Direct energy consumption is associated 

with an increase in fuel or electricity due to proposed project facilities, vehicles, or equipment. 

Indirect energy consumption occurs as a result of a project’s change to its environment. For 

example, if a project encourages people to take alternative transportation instead of driving, it may 

contribute to a reduction of VMT and the associated fuel use of vehicles. 

4.1.1 No-Build Alternative 

Under the No-Build Alternative, no new project facilities, infrastructure, or development would be 

constructed as part of East San Fernando Valley Transit Corridor Project. The No-Build Alternative 

would not result in an increase in the consumption of energy and no energy infrastructure would be 

required to meet project demands. Consequently, no operational energy impacts or effects would 

occur. The projected conditions under the No-Build Alternative represent the existing and future 

baselines (for year 2012 and 2040, respectively) against which the proposed build alternatives are 

compared to determine project impacts. Existing and future (2040) baseline bus propulsion energy 

for the 233 and 761 bus lines is shown in Table 4-1.  

Table 4-1: Existing (2012) and Future (2040)  Baseline Operational Energy Consumption – Bus 
lines 233 and 761 

Baseline Conditions 
Operational 

(Annual MMBTU) 

2012 Traffic Energy 927,114,152 

2040 Traffic Energy 786,014,117 

Bus Propulsion Energy  

(233 and 761 Bus Lines) 
60,484 

Source: ICF 2016.  

 

It should be noted that over time, even without proposed project improvements, population growth 

is expected to occur and other planned and proposed projects would be constructed, which would 

lead to increased vehicle use, increased traffic congestion, and increased energy consumption in the 

project corridor. In the year 2040, under projected future 2040 baseline conditions (i.e., conditions 

without implementation of the East San Fernando Valley Transit Corridor Project), VMT would be 

approximately 538 million VMT within the SCAG region study area, which would result in an annual 
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energy consumption of approximately 1 billion MMBTU.17  

4.1.2 TSM Alternative 

The TSM Alternative would result in both direct and indirect operational energy consumption 

impacts. Direct impacts could include electricity consumption and fuel consumption due to 

enhanced operating hours and increased bus frequencies for the existing Metro Rapid Line 761 and 

Local Line 233. Operation of the TSM Alternative would not result in a substantial increase in 

demand for electricity, as the additional buses would be accommodated at the existing Division 15 

MSF and no new maintenance facilities would be required. The enhanced bus operating hours and 

increased bus frequencies would result in an estimated increase in consumption of approximately 

12,000 MMBTU of CNG, or 570,000 GGE. This would represent a 20% increase in CNG consumption 

for the 233 and 761 bus lines due to the TSM Alternative, compared to existing baseline conditions 

for the 233 and 761 bus lines. This increase is not substantial relative to Metro’s annual 

consumption of more than 40 million GGE (Metro 2014). Given that Metro has access to CNG fueling 

stations and non-transit vehicle drivers would maintain their access to the extensive network of 

fueling stations, no new or expanded infrastructure would be required to meet the energy demands. 

The TSM Alternative would not change the existing operations of buses along San Fernando Road 

or Truman Street, so there would not be any change to the existing energy demand along those 

corridors. 

Indirect impacts due to the TSM Alternative would occur as a result of the changes to traffic 

circulation. As demonstrated for the 2012 Alternative 3 scenario in Table 4-5, there would be net 

reductions in fuel consumption by motor vehicles operating in the project vicinity relative to the 

2012 No Build scenario. Because roadway capacity would be reduced by the greatest amount under 

Alternative 3 relative to the other build alternatives, Alternative 3 represents a worst-case with 

respect to traffic flow. By extension, operations under the TSM Alternative would result in less delay 

and more efficient operating speeds than Alternative 3, which would result in lower fuel 

consumption from motor vehicles operating in the project vicinity. On the basis of the less extensive 

traffic impacts relative to the 2012 Alternative 3 scenario, the reduction in energy consumption by 

traffic in the project vicinity would at least partially offset the energy consumption from enhanced 

and more frequent bus service.  

Although net increases in overall operational energy consumption associated with the 2012 TSM 

Alternative scenario could occur, any increases would be minor, and would not constitute a 

wasteful, inefficient, or unnecessary consumption of energy. Furthermore, no new energy 

infrastructure would be required that would result in significant impacts on the environment. 

Therefore, impacts related to operational energy use that could occur under the 2012 TSM 

Alternative scenario would be less than significant under CEQA and minor adverse under NEPA. 

In the longer term, the 2040 TSM Alternative would result in an annual 2,600-mile reduction in 

regional VMT relative to the 2040 No-Build Alternative. However, the speeds at which vehicles 

within the project vicinity would operate would be less efficient and result in a negligible net 

increase in fuel consumption (see Appendix A). As shown in Table 4-2, the TSM Alternative would 

                                                             
17 This energy analysis assumes that 90% of VMT would be from gasoline-powered vehicles and the remaining 10% 
would be from diesel-powered vehicles. Although future conditions may differ, using this standard across all 
alternatives allows for direct comparison. See Appendix A for more information.  
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result in a projected increase of approximately 51,000 MMBTU or 0.006% compared to future 

(2040) baseline conditions. This increase would not be substantial.  

Table 4-2: TSM Alternative – Operational Energy Consumption  

Comparison to Future (2040) 
Baseline  

Operational 

(Annual MMBTU) 
Percent Change  

Net Traffic Energy 64,276 0.01% 

Net Bus Propulsion Energy  

(233 and 761 Bus Lines) 
11,918 19.70% 

Net Total 76,194 0.01% 

Source: ICF 2016.  

 

No new buildings subject to energy standards required by Title 24 of the California Code of 

Regulations would be constructed and operated under the TSM Alternative.  

4.1.3 Alternative 1 – Curb-Running BRT Alternative 
Alternative 1 would introduce BRT service in the curb lanes of existing corridor roadways. With 

improved bus travel times and headways, approximately 3,000 additional boardings per day are 

expected (KOA 2015). In order to maintain the desired peak period headways of 6 minutes for the 

761X line and 8 minutes for the 233X line, 10 additional buses would be required. The use of 

additional buses on the 233X and 761X lines would increase the amount of CNG consumed by 
approximately 27,000 MMBTU (or 687,000 GGE), which is a 44% increase compared with existing 

conditions for 233 and 761 bus line operations. Given Metro’s overall annual use of more than 40 

million GGE of CNG, such increases would not adversely affect overall regional supplies or demand 

and no additional energy infrastructure is expected to be required due to implementation of 
Alternative 1.  

As demonstrated for the 2012 Alternative 3 scenario in Table 4-5, there would be net reductions in 

fuel consumption by motor vehicles operating in the project vicinity relative to the 2012 No Build 

scenario. Because roadway capacity would be reduced by the greatest amount under Alternative 3 

relative to the other build alternatives, Alternative 3 represents a worst-case with respect to traffic 

flow. By extension, operations under Alternative 1 would result in less delay and more efficient 

operating speeds than Alternative 3, which would result in lower fuel consumption from motor 

vehicles operating in the project vicinity. On the basis of the less extensive traffic impacts relative to 

the 2012 Alternative 3 scenario, the reduction in energy consumption by traffic in the project 

vicinity would at least partially offset the increase in energy consumption from enhanced and 

increased bus service.  

Electricity consumption due to Alternative 1 would be associated with proposed lighting and other 

electrical facilities (e.g., electronic signage or ticketing machines) at new bus stops. No new MSF 

would be required, as the Division 15 MSF would accommodate the increased number of buses, and 

no other large structures that would consume electricity would be developed under this alternative. 
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The electricity consumed by bus stop infrastructure would be minimal and would not require new 

energy supplies or infrastructure.  

No buildings or structures subject to energy standards required by Title 24 of the California Code of 

Regulations, CALGreen Building Code, or internal Metro policies related to LEED Silver accreditation 

would be constructed under Alternative 1. 

Although net increases in overall operational energy consumption associated with the 2012 

Alternative 1 scenario could occur, any increases would be minor, and would not constitute a 

wasteful, inefficient, or unnecessary consumption of energy. Furthermore, no new energy 

infrastructure would be required that would result in significant impacts on the environment. 

Therefore, impacts related to operational energy use that could occur under the 2012 Alternative 1 

scenario would be less than significant under CEQA and minor adverse under NEPA.  

In the longer term, although Alternative 1 would reduce regional VMT by 36,000 miles annually, the 

less efficient speeds at which vehicles would operate due to increased roadway congestion would 

result in a net increase in fuel consumption of approximately 36,000 MMBTU, an increase of 0.005% 

compared to the future (2040) baseline conditions (see Table 4-3 and Appendix A). Given the 
extensive network of fueling stations throughout the project vicinity and the slight increase in 

transportation-related energy consumption, operation of Alternative 1 would not substantially 

affect the regional supply of and demand for gasoline or require substantial new energy 
infrastructure.  

Table 4-3: Alternative 1 – Operational Energy Consumption 

Comparison to Future (2040) 
Baseline Conditions 

Operational 

(Annual MMBTU) 
Percent Change  

Net Traffic Energy 76,613 0.01% 

Net Bus Propulsion Energy  

(233 X and 761X Bus Lines) 
26,816 44.33% 

Net Total 103,428 0.01% 

Source: ICF 2016.  

 

4.1.4 Alternative 2 – Median-Running BRT Alternative 
Alternative 2 would provide BRT service in the median of existing corridor roadways. With 

improved bus travel times and headways, approximately 3,000 additional boardings per day are 

expected (KOA 2015). In order to maintain the desired peak period headways of 6 minutes for the 

761X line and 8 minutes for the 233 line, 10 additional buses would be required. The use of 
additional buses on the 233X and 761X lines would increase the amount of CNG used by 

approximately 27,000 MMBTU (or 687,000 GGE), which is 44% greater than existing baseline 

conditions for 233 and 761 bus line operations. Given Metro’s overall annual use of more than 40 

million GGE of CNG, such increases would not substantially affect regional supplies or demand and 

no additional energy infrastructure is expected to be required due to implementation of Alternative 
2.  
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As demonstrated for the 2012 Alternative 3 scenario in Table 4-5, there would be net reductions in 

fuel consumption by motor vehicles operating in the project vicinity relative to the 2012 No Build 

scenario. Because roadway capacity would be reduced by the greatest amount under Alternative 3 

relative to the other build alternatives, Alternative 3 represents a worst-case with respect to traffic 

flow. By extension, operations under Alternative 2 would have less delay and more efficient 

operating speeds than Alternative 3, which would result in lower fuel consumption from motor 

vehicles operating in the project vicinity. On the basis of the less extensive traffic impacts relative to 

the 2012 Alternative 3 scenario, the reduction in energy consumption by traffic in the project 

vicinity would at least partially offset the increase in energy consumption from enhanced and more 

frequent bus service. Although net increases in overall operational energy consumption associated 

with the 2012 Alternative 2 scenario could occur, any increases would be minor, and would not 

constitute a wasteful, inefficient, or unnecessary consumption of energy. Furthermore, no new 

energy infrastructure would be required that would result in significant impacts on the 

environment. Therefore, impacts related to operational energy use to the 2012 Alternative 2 

scenario would be less than significant under CEQA and minor adverse under NEPA.  

In the longer term, although implementation of Alternative 2 would reduce regional VMT by 36,000 
miles annually, the less efficient speeds at which vehicles would operate due to increased roadway 
congestion would result in a net increase in fuel consumption of approximately 2,000 MMBTU per 

year, an increase of 0.0003% compared to the future (2040) baseline conditions (see Table 4-4 and 
Appendix A). Given the extensive network of fueling stations throughout the project vicinity and the 
slight increase in transportation-related energy consumption, operation of Alternative 2 would not 
substantially affect regional supply of and demand for, gasoline or require substantial new energy 

infrastructure.  

Table 4-4: Alternative 2 – Operational Energy Consumption 

Comparison to Future (2040) 
Baseline Conditions 

Operational 

(Annual MMBTU) 
Percent Change  

Net Traffic Energy 2,121 0.0003% 

Net Bus Propulsion Energy 

(233X and 761X Bus Lines) 
26,816 44.33% 

Net Total 28,937 0.004% 

Source: ICF, 2016.  

 

Similar to Alternative 1, electricity consumption due to Alternative 2 would be associated with 

proposed lighting and other electrical facilities (e.g., electronic signage or ticketing machines) at 

new bus stops. No new MSF would be required, as the Division 15 facility would accommodate the 

increased number of buses, and no other large structures that would consume electricity would be 

developed under this alternative. The electricity consumed by bus stop infrastructure would be 
minimal and would not require new energy supplies or infrastructure.  

No buildings or structures subject to energy standards required by Title 24 of the California Code of 

Regulations, CALGreen Building Code, or internal Metro policies related to LEED Silver accreditation 

would be constructed under Alternative 2. 
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This alternative would not result in the wasteful, inefficient, or unnecessary consumption of energy 

and no new energy infrastructure that would result in significant impacts on the environment would 

be required. As a consequence and because Alternative 2 would result in relatively minor increases 

in energy, operational energy impacts/effects would be less than significant under CEQA and minor 

adverse under NEPA.  

4.1.5 Alternative 3 – Low-Floor LRT/Tram Alternative 

Under Alternative 3, Low-Floor LRT/Tram vehicles would operate within the median of an existing 
transportation right-of-way along Van Nuys Boulevard and in mixed-flow traffic along San Fernando 

Road. With improved transit travel times and headways, approximately 8,500 additional boardings 

per day are expected (KOA 2015).  

As shown in the Table 4-5, under the 2012 Alternative 3 scenario, there would reductions in energy 
consumption from motor vehicle operating in the project vicinity (by approximately 10,000 

MMBTU, or 0.001%) from mobile sources as well as from reduced bus service, which would shift to 

increases in energy consumption over time due to projected increases in congestion. Given the 

extensive network of fueling stations throughout the project vicinity and the slight increase in 
transportation-related energy consumption under the 2040 scenario, operation of Alternative 3 

would not substantially affect regional supply of and demand for gasoline or required substantial 
new energy infrastructure.  

Table 4-5: Alternative 3 – Operational Energy Consumption 

Component 
Operational 

(Annual MMBTU) 
Percent Change  

2012 Net Traffic Energy  (9,789) (0.001%) 

Net Bus Propulsion Energy 

(233S and 761S Bus Lines) 
(24,107) (39.86%) 

MSF Energy 14,925 N/A 

Low-Floor LRT/Tram/Station 
Energy 

68,645 N/A 

Net Total 49,674 0.005% 

Source: ICF, 2016. 

The MSF would result in the consumption of both fuels and electricity. Approximately 11,000 
MMBTU would be consumed annually due to the fuels consumed by employee, supplier, and 

maintenance motor vehicle trips to and from the MSF. Annual MSF electricity consumption would 

total approximately 3,000 MMBTU. Operation of the MSF would also result in natural gas 
consumption. The total amount of energy consumed by the MSF is presented in Table 4-5, above. 
Although the MSF would result in the consumption of energy, it should be noted that proposed MSF 

buildings would be designed and constructed in compliance with mandatory Title 24 and the 

CALGreen Building Code requirements and would achieve a minimum of LEED Silver rating, as 

specified in the Metro Sustainability Implementation Plan.  
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Other components of Alternative 3 that would require energy in the form of electricity consumption 

include the Low-Floor LRT/Tram propulsion systems, and lighting and accessory equipment at 

station platforms. The electricity consumed by these facilities is included in Table 4-5 (see Appendix 

A for additional details).  

Although Alternative 3 would introduce a new consumer of electricity in the LADWP service area, 

the 70,000 MMBTU (20 million kWh) represents an infinitesimally small portion of the 85.3 million 

MMBTU (25,000 GWh) of electricity that LADWP projects selling to customers in the year 2030 

(LADWP 2014). As specified in Metro’s January 2012 Climate Action and Adaptation Plan, Metro 

plans to include on-board storage of regenerative braking energy for all new rail cars. A study 

prepared for Bay Area Rapid Transit found that regenerative braking energy storage in combination 

with different propulsion systems and changes to lighting and ventilation could result in a per-mile 

reduction of electricity of 43% (Metro 2010).  

A letter has been sent to LADWP on September 30, 2015 identifying the projected energy 

consumption required for Alternative 3 and requesting confirmation that there would be sufficient 

energy available to meet the proposed project’s demands. Although a response was not received, 

Metro will continue to follow up with LADWP, and details of the correspondence will be included in 

the FEIR-FEIS. Although new electricity consumption for vehicle propulsion and station operation 

along a fixed guideway would be required, the increase in energy would be negligible and would not 

require new electricity infrastructure beyond that which is existing or has been previously planned.  

MSF, tram vehicle propulsion, and station operation would result in net increases in energy 

consumption relative to the 2012 No Build Alternative, but overall energy consumption under the 

2012 Alternative 3 scenario would increase by less than 0.01%. Therefore, impacts under the 2012 

Alternative 3 scenario would be less than significant and minor adverse under NEPA. 

In the longer term, the 2040 Alternative 3 scenario would reduce regional VMT by approximately 

9,000 miles annually. However, traffic operations would be constrained by the frequency of Low-

Floor LRT/Tram vehicles along the alignment and the decreased speeds at which automobile traffic 

would operate due to decreased roadway capacity, which would result in a net increase in fuel 

consumption of approximately 567,000 MMBTU per year, an increase of 0.07% compared to future 

(2040) baseline conditions (see Table 4.11-9 and the Energy Technical Report in Appendix R). This 

increase in fuel consumption from vehicle operation would not occur immediately, however. 

4.1.6 Alternative 4 – LRT Alternative 

Alternative 4 would introduce LRT service within and beneath an existing transportation right-of-

way along Van Nuys Boulevard and along San Fernando Road/Metrolink railroad right-of-way. With 
improved transit travel times and headways, approximately 8,600 additional transit vehicle 

boardings per day are expected (KOA 2015).  

It is anticipated that there would be a reduction in CNG fuel use by Metro buses, as Alternative 4 

would involve the maintenance of service along the existing 233 line, and the 761 line would be 
modified to serve only areas south of the project limits. Relative to the baseline operations of the 

233 and 761 bus lines, there would be a 1,600 MMBTU reduction in CNG consumption for bus 

propulsion resulting from the reduced service on the 761S bus line, which represents a 3% 

reduction.  
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The MSF would result in the consumption of both fuels and electricity. Approximately 11,000 

MMBTU would be consumed annually due to the fuels consumed by employee, supplier, and 

maintenance vehicle trips to and from the MSF. Annual MSF electricity consumption would total 

approximately 3,000 MBTU. Operation of the MSF would also result in natural gas consumption. The 

total amount consumed by the MSF is presented in Table 4-6. Although the MSF would result in the 

consumption of energy, it should be noted that proposed MSF buildings would be designed and 

constructed in compliance with mandatory Title 24 and the CALGreen Building Code requirements 
and would achieve a minimum of LEED Silver rating, as specified in the Metro Sustainability 

Implementation Plan.  

Other components of Alternative 4 that would require energy in the form of electricity consumption 

include the LRT propulsion systems, and lighting and accessory equipment at station platforms. The 

electricity consumed by these facilities is included in Table 4-6 (see Appendix A for additional 

details).  

Table 4-6: Alternative 4 – Operational Energy Consumption 

Component 
Operational 

(Annual MMBTU) 
Percent Change  

Net Traffic Energy  (373,696) (0.048%) 

Net Bus Propulsion Energy 

(233 and 761S) 
(1,625) (2.69%) 

MSF Energy 14,925 N/A 

LRT/Station Energy 68,645 N/A 

Net Total (291,752) (0.037%) 

Source: ICF 2016. 

 

Energy use for vehicle propulsion and station operation is based on the average per-mile 2014 energy 

consumption for existing Metro LRT lines applied to the proposed project. Approximately 70,000 

MMBTU would be required annually to operate the 9.2-mile line. Although the LRT system under 

Alternative 4 would increase the consumption of electricity in the LADWP service area, the 70,000 

MMBTU (20 million kWh) represents a infinitesimally small portion of the 85.3 million MMBTU 

(25,000 GWh) of electricity that LADWP projects selling to customers in 2030 (LADWP 2014). As 
specified in the January 2012 Climate Action and Adaptation, Metro plans to include on-board storage 

of regenerative braking energy for all new rail cars. A study prepared for Bay Area Rapid Transit found 

that regenerative braking energy storage in combination with different propulsion systems and 
changes to lighting and ventilation could result in a per-mile reduction of electricity of 43% (Metro 

2010).  

A letter has been sent to LADWP identifying the projected energy consumption required for 

Alternative 4 and requesting confirmation that there would be sufficient energy available to meet 

the proposed project’s demands. Although new electricity consumptions for vehicle propulsion and 
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station operation along a fixed guideway would be required, it is anticipated that the increase in 

energy would be negligible and would not require new electricity infrastructure beyond that which 

is existing or has been previously planned.  

As demonstrated for the 2012 Alternative 3 scenario in Table 4-5, there would be net reductions in 

fuel consumption by motor vehicles operating in the project vicinity relative to the 2012 No Build 

scenario. Because roadway capacity would be reduced by the greatest amount under Alternative 3 

relative to the other build alternatives, Alternative 3 represents a worst-case with respect to traffic 

flow. By extension, operations under Alternative 4 would result in less delay and more efficient 

operating speeds than Alternative 3, which would result in lower fuel consumption from motor 

vehicles operating in the project vicinity. On the basis of the less extensive traffic impacts relative to 

the 2012 Alternative 3 scenario, the reduction in energy consumption by traffic and bus service in 

the project vicinity would at least partially offset the increase in energy consumption from the 

operation of the new MSF, LRT vehicle propulsion, and stations.  

Although net increases in overall operational energy consumption associated with the 2012 

Alternative 3 scenario could occur, any increases would be minor, and would not constitute a 

wasteful, inefficient, or unnecessary consumption of energy. Furthermore, no new energy 

infrastructure would be required that would result in significant impacts on the environment. 

Therefore, impacts related to operational energy use to the 2012 Alternative 4 scenario would be 

less than significant under CEQA and minor adverse under NEPA.  

In the longer term, the 2040 Alternative 4 scenario would reduce regional VMT by approximately 

70,000 annually, which would result in fuel consumption reductions of approximately 374,000 

MMBTU per year, a decrease of 0.05% compared to the future (2040) baseline condition under the 

No-Build Alternative (see Table 4-6 and Appendix A). Given the projected reduction in fuel 

consumption, Alternative 4 would not adversely affect the regional supply of, and demand for, 

gasoline.  

As indicated in the table above, total annual operational energy consumption under the 2040 

Alternative 4 scenario would be approximately 292,000 MMBTU less than the 2040 baseline 

conditions, much of which would be attributable to energy savings associated with the reduction of 

fuel use by private vehicles.. 

4.2 Construction Impacts 

4.2.1 No-Build Alternative 

The No-Build Alternative would not include construction of any project related facilities or 

infrastructure; therefore, no impacts or effects under CEQA and NEPA would occur.  

4.2.2 TSM Alternative 

The TSM Alternative would consist of relatively low-cost transit service improvements, such as 

increased bus frequencies, and minor physical improvements. Construction activities that would 

occur under the TSM Alternative would be limited to minor roadway modifications and bus stop 

enhancements. As such, construction would require minimal amounts of energy and construction 
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activities would comply with the Metro Green Construction Policy. No buildings subject to energy 

standards required by Title 24 of the California Code of Regulations would be constructed under the 

TSM Alternative. Construction impacts on energy would be less than significant under CEQA and 

minor adverse under NEPA.  

4.2.3 Alternative 1 – Curb-Running BRT Alternative 

Under Alternative 1, modifications to roadways, sidewalks, and bus stops would be required. As 

shown in Appendix A and Table 4-7, approximately 18,000 MMBTU would be consumed during the 

construction of Alternative 1, most of which would be in the form of diesel fuel used by construction 

equipment and vehicles. Although an estimated 127,000 gallons of fuel would be consumed by 

construction vehicles and equipment, the fuel consumption would be temporary in nature and 

would represent a negligible increase in regional demand, and an insignificant amount relative to 

the more than 18 billion gallons of on-road fuels used in the state in 2013 (California Energy 

Commission 2014b). Given the extensive network of fueling stations throughout the project vicinity 

and the fact that construction would be short-term, it’s anticipated that no new or expanded sources 

of energy or infrastructure would be required to meet the energy demands due to Alternative 1 

construction activities. Additionally, construction activities would comply with the Metro Green 

Construction Policy and all construction equipment would be maintained in accordance with 

manufacturers’ specifications so equipment performance would not be compromised. Therefore, 

Alternative 1 would not result in the wasteful or inefficient use of energy. Impacts related to 

regional energy supply, demand, and conservation during the construction period would be less 

than significant under CEQA and minor adverse under NEPA.  

Table 4-7: Construction Energy Consumption of Build Alternative 1 

Alternative 
Construction 

(MMBTU) 

Curb-Running BRT Alternative 17,618 

Source: ICF, 2015.  

 

4.2.4 Alternative 2 – Median-Running BRT Alternative 

Under Build Alternative 2, modifications to roadways and sidewalks would be required in order to 

construct the dedicated median guideway and new median at-grade stations necessary for median-

running BRT service along Van Nuys Boulevard, as well as infrastructure needed to operate in 

mixed-flow along San Fernando Road. As shown in Appendix A and Table 4-8, approximately 30,000 

MMBTU would be consumed during the construction of Alternative 2, most of which would be in the 

form of diesel fuel used by construction equipment and vehicles. Although an estimated 215,000 

gallons of fuel would be consumed by construction vehicles and equipment, the fuel consumption 

would be temporary in nature and would represent a negligible increase in regional demand, and an 

insignificant amount relative to the more than 18 billion gallons of on-road fuels used in the state in 

2013 (California Energy Commission 2014b). Given the extensive network of fueling stations 

throughout the project vicinity and the fact that construction would be short-term, no new or 

expanded sources of energy or infrastructure are expected to be required to meet the energy 
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demands due to Alternative 2 construction activities. Additionally, construction activities would 

comply with the Metro Green Construction Policy and all construction equipment would be 

maintained in accordance with manufacturers’ specifications so equipment performance would not 

be compromised. Therefore, Alternative 2 would not result in the wasteful or inefficient use of 

energy. Impacts related to regional energy supply, demand, and conservation during the 

construction period would be less than significant under CEQA and minor adverse under NEPA.  

Table 4-8: Construction Energy Consumption of Build Alternative 2 

Alternative 
Construction 

(MMBTU) 

Median-Running BRT Alternative 29,816 

Source: ICF, 2015.  

 

4.2.5 Alternative 3 – Low-Floor LRT/Tram Alternative 

Construction of Alternative 3 would provide a dedicated fixed guideway in the Van Nuys Boulevard 

median and a mixed-flow lane along San Fernando Road for Low-Floor LRT/Tram service. An MSF, 

new at-grade stations, a pedestrian bridge to the Sylmar Metrolink Station, modifications to 

sidewalks and roadways, and the installation of TPSS units would also be constructed. Diesel fuel for 

construction vehicles and equipment would be the primary source of energy used throughout the 

course of the construction period. In total, the four-year construction period would result in the 

consumption of approximately 55,000 MMBTU (see Table 4-9 and Appendix A). Although an 

estimated 400,000 gallons of fuel would be consumed, the fuel consumption would be temporary in 

nature and would represent a negligible increase in regional demand, and an insignificant amount 

relative to the more than 18 billion gallons of on-road fuels used in the state in 2013 (California 

Energy Commission 2014b). Given the extensive network of fueling stations throughout the project 

vicinity and the fact that construction would be short-term, no new or expanded sources of energy 

or infrastructure would be required to meet the energy demands due to Alternative 3 construction 

activities. Additionally, construction activities would comply with the Metro Green Construction 

Policy and all construction equipment would be maintained in accordance with manufacturers’ 

specifications so equipment performance would not be compromised. Therefore, Alternative 3 

would not result in the wasteful or inefficient use of energy. Impacts related to regional energy 

supply, demand, and conservation during the construction period would be less than significant 

under CEQA and minor adverse under NEPA.  
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Table 4-9: Construction Energy Consumption of Build Alternative 3 

Alternative 
Construction 

(MMBTU) 

Median-Running Low-Floor LRT/Tram Alternative 55,366 

Source: ICF, 2015.  

 

4.2.6 Alternative 4 – LRT Alternative 

Alternative 4 would involve the construction of a LRT system within a 9.2-mile corridor along 

Van Nuys Boulevard and San Fernando Road/Metrolink railroad right-of-way. The LRT alignment 

along Van Nuys Boulevard would include an underground segment 2.5 miles in length. Alternative 4 

would also involve construction of an MSF, new stations, a pedestrian bridge to the Sylmar 

Metrolink Station, modifications to sidewalks and roadways, and the installation of approximately 

10 TPSS units. For the purposes of estimating construction-related energy consumption, the plan for 

MSF Site 1 was assumed, as it would have the largest square footage and greatest demolition 

requirements. Also, the cut-and-cover construction method for the tunnel was assumed, as this 

would be the most energy-intensive construction method. If less energy-intensive options are 

carried forward, construction-related energy consumption for Build Alternative 4 would be less that 

what is identified below.  

 

Diesel fuel for construction vehicles and equipment would be the primary source of energy used 

throughout the course of the construction period. In total, the five-year construction period would 

result in the consumption of approximately 274,000 MMBTU (see Table 4-10 and Appendix A). 

Although fuel would be consumed by construction vehicles and equipment, the estimated 

consumption would be limited to the construction period. An estimated 1.975 million gallons of fuel 

would be consumed, but the fuel consumption would be temporary in nature and would represent a 

negligible increase in regional demand, and an insignificant amount relative to the more than 18 

billion gallons of on-road fuels used in the state in 2013 (California Energy Commission 2014b). 

Given the extensive network of fueling stations throughout the project vicinity and the fact that 

construction would be short-term, no new or expanded sources of energy or infrastructure would be 

required to meet the energy demands due to Alternative 4 construction activities. Additionally, 

construction activities would comply with the Metro Green Construction Policy and all construction 

equipment would be maintained in accordance with manufacturers’ specifications so equipment 

performance would not be compromised. Therefore, Alternative 4 would not result in the wasteful 

or inefficient use of energy. Impacts related to regional energy supply, demand, and conservation 

during the construction period would be less than significant under CEQA and minor adverse under 

NEPA. 
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Table 4-10: Construction Energy Consumption of Build Alternative 4 

Alternative 
Construction 

(MMBTU) 

Median-Running Low-Floor LRT/Tram Alternative 273,600 

Source: ICF, 2015.  

 

4.3 Cumulative Impacts 
This cumulative impacts discussion is applicable to each of the proposed project build alternatives 

as well as the TSM Alternative. The study area for this cumulative energy impacts analysis is Los 

Angeles County, within which nearly all project-related electricity, fuel, and natural gas consumption 

would occur. Because each energy resource is managed by different entities, the specific approach to 

the cumulative analysis is identified below. 

With the exception of instances in which projects require the physical development of new power 

generation, transmission, or fueling facilities, energy use impacts are cumulative impacts in that all 

energy consumed comes from a common resource pool. No new power generation, transmission, or 

fueling facilities would be required for implementation of the proposed project.  

4.3.1 Electricity 

For the purposes of electricity consumption, this cumulative impact discussion uses the 

projections/plans approach identified in CEQA Guideline 15130 (b)(1), specifically the projections 

contained within the LADWP 2014 Power Integrated Resource Plan.  

Electricity consumption would be required for operational lighting and accessory features at 

stops/stations, MSF operation, fixed guideway vehicle propulsion (for Alternatives 3 and 4), and 

may be necessary for a minority of the components of construction.  

The LADWP 2014 Power Integrated Resource Plan was used for this cumulative electricity impact 

analysis. The resource study area is the LADWP service area covered by the plan, which includes the 

City of Los Angeles and surrounding areas.18 The LADWP 2014 Power Integrated Resource Plan 

projects future energy demand in the LADWP service area. LADWP sales, net energy for load 

forecasting, peak demand forecast, and hourly allocation are based on:  

 An economic forecast of Los Angeles County from the Los Angeles Modeling Group of the 

University of California, Los Angeles (Anderson Forecast Project); 

 Demographic information from the California Department of Finance, Demographic Research 

Unit; and  

 A construction forecast from McGraw-Hill construction services.  

                                                             
18 LADWP’s overall service area includes parts of the Owens Valley, but because of the limited developable land and 
slow rates of growth, energy forecasts are not considered in the 2012 Power Integrated Resource Plan (LADWP 
2012:A-2). 
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LADWP has been contacted, via mailed letter, regarding the energy requirements of fixed guideway 

vehicle service for rail Alternatives 3 and 4. It is anticipated that forecasting efforts have allowed for 

new energy consumption levels sufficient to meet the demands of fixed guideway transit vehicle 

propulsion. However, increased electricity consumption associated with the proposed project in 

combination with future projects within LADWP’s service area may require new electricity 

transmission infrastructure or the rehabilitation of existing electricity infrastructure to meet that 

increased demand and maintain adequate levels of service, notwithstanding future savings resulting 

from increased energy efficiencies. Although regional utility providers have planned for long-term 

increases in demand, new supply and delivery infrastructure facilities could be required to meet 

increased regional demands, the construction of which could result in impacts to the environment. 

However, the project’s contribution to such impacts would not be substantial enough to affect 

potential increases in energy demand, and therefore, impacts related to electricity would not be 

cumulatively considerable.  

   

4.3.2 Gasoline and Diesel Fuel 

For the purposes of fuel consumption, this cumulative impact discussion uses the list of past, 

present, and reasonably foreseeable projects list approach identified in CEQA Guideline 15130 

(b)(1). The proposed project, in combination with the projects identified in Table 2-2 and numerous 

other projects, require the use of gasoline and diesel fuel for construction and for vehicles associated 

with operation.  

Direct diesel and gasoline consumption would result from the use of construction vehicles and 

equipment as well as from employee and maintenance trips during operation. Indirect fuel 

consumption would result from redistribution of trips that would occur from capacity changes along 

the proposed alignment. All alternatives except for Alternative 4 would result in increased fuel use 

compared to the No-Build Alternative. The proposed project, in combination with regional 

population growth, and more people traveling by motor vehicles, additional gasoline and diesel fuel 

infrastructure may be required to meet motor vehicle fuel demands in the future. Such increases 

may be at least partially offset by increasing fuel economy standards for vehicles, but new supply 

and delivery infrastructure facilities could be required to meet increased regional demand, the 

construction of which could result in impacts to the environment. However, the project’s 

contribution to such impacts would not be substantial, as the project’s gasoline and diesel fuel 

requirements would be small and could be met by the extensive network of fueling stations found 

throughout Los Angeles County. Therefore, impacts related to gasoline and diesel fuel would not be 

cumulatively considerable. 

4.3.3 Natural Gas 

For the purposes of natural gas consumption, this cumulative impact uses the list of past, present, 

and reasonably foreseeable projects list approach identified in CEQA Guideline 15130 (b)(1). The 

proposed project, in combination with the cumulative projects identified in Table 2-2 and numerous 

other projects, require the use of natural gas, primarily for building operation, but also for some 

construction equipment and vehicles.  
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Natural gas would be consumed by Metro buses during and following construction and may be 

consumed by some construction equipment and during operation of the MSF. Net increases in 

natural gas consumption would occur under the TSM Alternative and Alternatives 1 and 2. The 

proposed project, in combination with increasing demand for natural gas due to projected regional 

population growth, may require new or expanded natural gas infrastructure. Such increases in 

demand may be at least partially offset by increased energy efficiency of buses, buildings, and other 

users of natural gas, but new supply and delivery infrastructure facilities could be required to meet 

increased regional demand, the construction of which could result in impacts to the environment. 

The project’s contribution to such impacts would not be substantial, as the project’s natural gas 

requirements would be small and could be met by existing natural gas resources. Therefore, impacts 

related to natural gas would not be cumulatively considerable. 
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Chapter 5 
 Mitigation Measures 

5.1 Compliance Requirements and Design Features 
Per the Metro Sustainability Implementation Plan, the MSF under Alternatives 3 and 4 would be 

required to meet LEED Silver requirements at a minimum. Also for Alternatives 3 and 4, as specified 

in the 2012 Metro Climate Action and Adaptation Plan, regenerative braking on all fixed guideway 

vehicles would be implemented by 2020 in order to achieve energy and GHG reduction goals.  

In addition, in order to minimize energy consumption, the construction contractor would implement 

energy conserving best management practices (BMPs), as feasible, in accordance with Metro’s 

Energy and Sustainability Policy. BMPs would include, but would not be limited to the following: 

implementing a construction energy conservation plan; using energy-efficient equipment; 

consolidating material delivery to ensure efficient vehicle use; scheduling delivery of materials 

during non-rush hours to maximize vehicle fuel efficiency; encouraging construction workers to 

carpool; and maintaining equipment and machinery in good working condition. With the 

implementation of these measures, the build alternatives would not lead to a wasteful, inefficient, or 

unnecessary usage of fuel or energy. 

5.2 Construction and Operational 
Mitigation Measures 

No significant impacts would occur and mitigation measures would not be necessary.  
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Chapter 6 
Impacts Remaining After Mitigation 

No mitigation measures would be required. Energy-related impacts resulting from project 

implementation would be less than significant. 

 



 

 
 

 Page 7-1 
 

Chapter 7 
CEQA Determination 

Energy-related impacts would be less than significant under CEQA.
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Appendix A 

Energy Consumption Calculations 
  



No‐Build Alternative 
Operational 
Traffic  (2040)

CO2e 60,993,074                   metric tons
1 2 3

metric tons of CO2 per 
year

pounds CO2 per metric 
ton

pounds CO2

60,993,074                     2204.62262 134,466,710,026    
=Col 1* Col 2

AQ

4 5 5 6
pounds of CO2 for 90% 
gas/10% diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 6,770,730,615.58        116,090 786,014,117,163,227           
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

7
MMBTU
786,014,117.16          

= Col 6/1,000,000

Annual MMBTU 786,014,117                



No‐Build Alternative 
Traffic  (2012)

CO2e 60,993,074                   metric tons
1 2 3

metric tons of CO2 per 
year

pounds CO2 per metric 
ton

pounds CO2

71,942,145                     2204.62262 158,605,280,903    
=Col 1* Col 2

AQ

4 5 5 6
pounds of CO2 for 90% 
gas/10% diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 7,986,167,215.68        116,090 927,114,152,068,291           
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

7
MMBTU
927,114,152.07          

= Col 6/1,000,000

Annual MMBTU 927,114,152                



No‐Build Alternative 

Bus
2 3 4 5

BTU per 
Vehicle‐
Mile

Daily Energy Use (MMBTU)
Annual Energy Use 

(MMBTU)
Annual Energy Use (cf)

37,105      165.71                             60,484.49                     58,837,052              
=Col 1 * Col 2  =Col 3*365 =Col 4 *1 mill/1028

Annual MMBTU 60,484                          

Alternative Fuels Data Center: 
http://www.afdc.energy.gov/fuels/fuel_com

parison_chart.pdf

BTU per vehicle‐mile: 2012 Transit Bus 
Energy Intensity, Table 2‐13, Transportation 

Energy Data Book, Oak Ridge National 
Laboratory

Gasoline Gallon Equivalent
476,143                                                 

=Col 5 /123.57

=(67*22+68*44)

To achieve the specified 
headways, 67 round trips on 
the 233 line (22 miles) and 68 
round trips on the 761 line 
(44 miles) would be required

1,028 BTU = 1 cf based on US Energy Information 
Administration (2014) 

http://www.eia.gov/tools/faqs/faq.cfm?id=45&t=8

6

1

Vehicle Miles per Day

4,466                               



TSM

TSM Alternative 
Operational 
Traffic  (2040)

CO2e 60,996,107                   metric tons
1 2 3

metric tons of CO2 per 
year

pounds CO2 per metric 
ton

pounds CO2

60,996,107                2204.62262 134,473,396,827      
=Col 1* Col 2

AQ

4 5 5 6

pounds of CO2 for 90% 
gas/10% diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 6,771,067,312.56        116,090 786,053,204,314,981           
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

7
MMBTU
786,053,204.31          

= Col 6/1,000,000
Increase over No‐Build 

Annual MMBTU 786,053,204                 39,087                         0.005%



TSM

Bus
2 3 4 5

BTU per Vehicle‐Mile
Daily Energy Use 

(MMBTU)
Annual Energy Use 

(MMBTU)
Annual Energy Use (cf)

37,105                       198.36                        72,402.62                     70,430,560                
=Col 1 * Col 2  =Col 3*365 =Col 4 *1 mill/1028

11,918                            19.70%

Vehicle Miles per Day

5,346                               

To achieve the desired 
headways, 16 additional 
round trips on 233 line (22 
miles) and 12 additional 

round trips on 761 line (44 
miles) would be required

=(83*22+80*44)

Annual MMBTU Change from No‐Build

2012 Transit Bus Energy Intensity, Table 2‐13, 
Transportation Energy Data Book, Oak Ridge 

National Laboratory

Alternative Fuels Data Center: 
http://www.afdc.energy.gov/fuels/fuel_comparison_

chart.pdf

1,028 BTU = 1 cf based on US Energy Information 
Administration (2014) 

http://www.eia.gov/tools/faqs/faq.cfm?id=45&t=8

1

6
Net Gasoline Gallon Equivalent

569,965                                                              
=Col 5 /123.57



Alternative 1

Alternative 1: Curb‐Running BRT
Operational 
Traffic  (2040)

CO2e 60,995,897                  metric tons
1 2 3

metric tons of 
CO2 per year

pounds CO2 per metric 
ton

pounds CO2

60,995,897        2204.62262 134,472,933,277        
=Col 1* Col 2

AQ

4 5 5 6

pounds of CO2 for 
90% gas/10% 
diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 6,771,043,972            116,090 786,050,494,670,727         
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

7
MMBTU
786,050,494.67         

= Col 6/1,000,000
Increase over No‐Build 

Annual MMBTU 786,050,495               36,378                           0.005%



Alternative 1

Bus
2 3 4 5

BTU per Vehicle‐
Mile

Net Daily Energy 
Use (MMBTU)

Net Annual Energy Use 
(MMBTU)

Net Annual Energy Use 
(cf)

37,105               239.18                87,300.27                    84,922,445                  
=Col 1 * Col 2  =Col 3*365 =Col 4 *1 mill/1028

26,816                          44.33%Annual MMBTU Change from No‐Build

gy y,
2‐13, Transportation Energy Data Book, 

1

6,446                             
=(83*22+105*44)

headways, 16 additional 

http://www.afdc.energy.gov/fuels/fuel_

Net Vehicle Miles per 
Day

6
Gasoline Gallon Equivalent

687,242                                           

, gy
Administration (2014) 

=Col 5 /123.57



Alternative 1

Construction

Roadway, Sidewalks/Stations
1 2 3 4 5 6

C02e 
(MT)

pounds CO2 per 
metric ton

pounds CO2
pounds of CO2 per 

gallon diesel
gallons diesel  Btu/gal (gross)

1280.99 2204.62262 2,824,100          22.2                    127,211.69 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

17,617.55                   
=Col 5*Col6/1 mill

Total MMBTU 17,618                         



Alternative 2

Alternative 2: Median‐Running BRT
Operational 
Traffic (2040)

CO2e 60,993,238                   metric tons
1 2 3

metric tons of CO2 per 
year

pounds CO2 per metric 
ton

pounds CO2

60,993,238                2204.62262 134,467,072,836    
=Col 1* Col 2

AQ

4 5 5 6

pounds of CO2 for 90% 
gas/10% diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 6,770,748,883.97        116,090 786,016,237,939,911           
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

7
MMBTU
786,016,237.94          

= Col 6/1,000,000
Increase over No‐Build 

Annual MMBTU 786,016,238                 2,121                         0.0003%



Alternative 2

Alternative 2: Median‐Running BRT

Bus
2 3 4 5

BTU per Vehicle‐
Mile

Daily Energy Use 
(MMBTU)

Annual Energy Use 
(MMBTU)

Annual Energy Use (cf)

37,105            239.18                        87,300.27                     84,922,445              
=Col 1 * Col 2  =Col 3*365 =Col 4 *1 mill/1028

26,816                            44.33%

Alternative Fuels Data Center: 
http://www.afdc.energy.gov/fuels/fuel_comp

arison_chart.pdf

Annual MMBTU Change from No‐Build

2012 Transit Bus Energy Intensity, Table 2‐13, 
Transportation Energy Data Book, Oak Ridge 

National Laboratory

Net Gasoline Gallon Equivalent
687,242                                                   

=Col 5 /123.57

=(83*22+105*44)

To achieve the desired headways, 
16 additional round trips on 233X 
line (22 miles) and 37 additional 
round trips on 761X line (44 miles) 

would be required

1,028 BTU = 1 cf based on US Energy Information 
Administration (2014) 

http://www.eia.gov/tools/faqs/faq.cfm?id=45&t=8

6

1

Total Vehicle Miles per Day

6,446                                         



Alternative 2

Alternative 2: Median‐Running BRT

Construction

Roadway, Sidewalks/Stations
1 2 3 4 5 6

C02e (MT)
pounds CO2 per 

metric ton
pounds CO2

pounds of CO2 per gallon 
diesel

gallons diesel  Btu/gal (gross)

2167.95 2204.62262 4,779,512                   22.2                215,293.32 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

29,815.97                    
=Col 5*Col6/1 mill

Total MMBTU 29,816                           



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2040)
Operational 
Traffic 

CO2e 61,037,093                   metric tons
1 2 3

metric tons of CO2 per 
year

pounds CO2 per metric 
ton

pounds CO2

61,037,093                   2204.62262 134,563,755,523    
=Col 1* Col 2

AQ

4 5 5 6
pounds of CO2 for 90% 
gas/10% diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 6,775,617,095.83        116,090 786,581,388,655,257             
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

7
MMBTU
786,581,388.66          

= Col 6/1,000,000
Increase over No‐Build 

Annual MMBTU 786,581,389                567,271                    0.072%



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2040)

Maintenance Facility

1 2 3 4 5 6
kWh  BTU/kWh MMBTU/yr

Electricity                         843,500                         3,412 2,878                                       
CalEEMod =Col 5 * Col 6/1M

kBTU MMBTU/yr
Natural Gas 1,316,700                 1,316.70                                 

CalEEMod = Col 5/1,000
MT/CO2e per 

year
pounds/MT

pounds of CO2 for 90% 
gas/10% diesel trips

gallons of diesel  Btu/gal (gross) MMBTU/yr

Mobile 696.91 2204.6 19.86                           77,363 138,700 10,730                                     
CalEEMod 19.6 lbs CO2/gal gas = Col 1 * Col 2/Col 3 =Col 4 * Col 5/1,000,000

22.2 lbs CO2/gal diesel

Annual MMBTU 14,925                         

Vehicle Propulsion and Stations

Fiscal Year 2014 Propulsion Power and Station Consumption

139,376,756 kWh Source: Metro 2014

153,314,432     KWh

LRT Lines Distance
Blue Line 22.17 miles 1 2 3
Expo Line 8.83 miles kWh  BTU/kWh MMBTU/yr
Green Line 19.64 miles                    20,106,811                         3,414 68,645                                     
Gold Line 19.51 miles CalEEMod =Col 1 * Col 2/1M

Total 70.15 miles Argonne National Lab

2,185,523         KWh GREET Model, v1. 2013

(24 hour operation)

ESFV Tram/LRT D 9.2 miles
Projected Annua 20,106,811       KWh

Annual MMBTU 68,645                         

LRT Energy/Mile/Yr

LRT Energy for FY 2014

Assumptions: Depending on the line and current timetables, Metro would need to operate 
from 5 to 12% more trains to operate 24 hours per day with 20‐minute headways during late‐

night hours. A 10% increase in energy is assumed to be conservative. Actual energy 
consumption required for 24‐hour operation may be less. 

Increase ‐ 24‐Hr Ops*



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2040)

Bus
2 3 4 5

BTU per 
Vehicle‐Mile

Daily Energy Use 
(MMBTU)

Annual Energy Use 
(MMBTU)

Annual Energy Use (cf)

37,105          99.66                             36,377.37                     35,386,548              
=Col 1 * Col 2  =Col 3*365 =Col 4 *1 mill/1028

(24,107)                         ‐39.86%Annual MMBTU Change from No‐Build

2012 Transit Bus Energy Intensity, Table 2‐13, 
Transportation Energy Data Book, Oak Ridge 

National Laboratory

286,368                                                  
=Col 5 /123.57

Alternative Fuels Data Center: 
http://www.afdc.energy.gov/fuels/fuel_comp

arison_chart.pdf

1,028 BTU = 1 cf based on US Energy Information 
Administration (2014) 

http://www.eia.gov/tools/faqs/faq.cfm?id=45&t=8

6
Gasoline Gallon Equivalent

1

Total Vehicle Miles per Day

2,686                                                
=(83*2+105*24)

To achieve the desired headways, 16 
additional round trips on 233S line (2 
miles) and 12 additional round trips on 
761S line (24 miles) would be required



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2040)
Construction

Roadway/Track, Sidewalks/Stations
1 2 3 4 5 6

C02e (MT)
pounds CO2 
per metric 

ton
pounds CO2

pounds of CO2 per gallon 
diesel

gallons diesel  Btu/gal (gross)

3116.22 2204.62262 6,870,089                      22.2                309,463.47 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

42,857.60                    
=Col 5*Col6/1 mill

Maintenance Facility
1 2 3 4 5 6

C02e (MT)
pounds CO2 
per metric 

ton
pounds CO2

pounds of CO2 per gallon 
diesel

gallons diesel  Btu/gal (gross)

562.47 2204.62262 1,240,034                      22.2                  55,857.39 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

7,735.69                      
=Col 5*Col6/1 mill

TPSS/Bridges/Misc.
1 2 3 4 5 6

C02e (MT)
pounds CO2 
per metric 

ton
pounds CO2

pounds of CO2 per gallon 
diesel

gallons diesel  Btu/gal (gross)

347.01 2204.62262 765,026                         22.2                  34,460.63 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

4,772.45                      
=Col 5*Col6/1 mill

Total MMBTU 55,366                         



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2012)
Operational 
Traffic 

CO2e 71,941,386                   metric tons
1 2 3

metric tons of CO2 per 
year

pounds CO2 per metric 
ton

pounds CO2

71,941,386                    2204.62262 158,603,606,283    
=Col 1* Col 2

AQ

4 5 5 6
pounds of CO2 for 90% 
gas/10% diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 7,986,082,894.41        116,090 927,104,363,211,728            
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

2012 No Build 7
71,942,145       MT CO2e MMBTU
927,114,152     MMBTU 927,104,363.21           

= Col 6/1,000,000
Increase over No‐Build 

Annual MMBTU 927,104,363                 (9,789)                        ‐0.001%



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2012)

Maintenance Facility

1 2 3 4 5 6
kWh  BTU/kWh MMBTU/yr

Electricity                        843,500                         3,412 2,878                                       
CalEEMod =Col 5 * Col 6/1M

kBTU MMBTU/yr
Natural Gas 1,316,700                  1,316.70                                 

CalEEMod = Col 5/1,000
MT/CO2e per 

year
pounds/MT

pounds of CO2 for 90% 
gas/10% diesel trips

gallons of diesel  Btu/gal (gross) MMBTU/yr

Mobile 696.91 2204.6 19.86                          77,363 138,700 10,730                                    
CalEEMod 19.6 lbs CO2/gal gas = Col 1 * Col 2/Col 3 =Col 4 * Col 5/1,000,000

22.2 lbs CO2/gal diesel

Annual MMBTU 14,925                          

Vehicle Propulsion and Stations

Fiscal Year 2014 Propulsion Power and Station Consumption

139,376,756 kWh Source: Metro 2014

153,314,432     KWh

LRT Lines Distance
Blue Line 22.17 miles 1 2 3
Expo Line 8.83 miles kWh  BTU/kWh MMBTU/yr
Green Line 19.64 miles                   20,106,811                         3,414 68,645                                    
Gold Line 19.51 miles CalEEMod =Col 1 * Col 2/1M

Total 70.15 miles Argonne National Lab

2,185,523         KWh GREET Model, v1. 2013

(24 hour operation)

ESFV Tram/LRT D 9.2 miles
Projected Annua 20,106,811       KWh

Annual MMBTU 68,645                          

LRT Energy/Mile/Yr

LRT Energy for FY 2014

Increase ‐ 24‐Hr Ops*

Assumptions: Depending on the line and current timetables, Metro would need to operate 
from 5 to 12% more trains to operate 24 hours per day with 20‐minute headways during late‐

night hours. A 10% increase in energy is assumed to be conservative. Actual energy 
consumption required for 24‐hour operation may be less. 



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2012)

Bus
2 3 4 5

BTU per 
Vehicle‐Mile

Daily Energy Use 
(MMBTU)

Annual Energy Use 
(MMBTU)

Annual Energy Use (cf)

37,105          99.66                               36,377.37                      35,386,548              
=Col 1 * Col 2  =Col 3*365 =Col 4 *1 mill/1028

(24,107)                          ‐39.86%

=Col 5 /123.57
Alternative Fuels Data Center: 

http://www.afdc.energy.gov/fuels/fuel_co
mparison_chart.pdf

Annual MMBTU Change from No‐Build

1,028 BTU = 1 cf based on US Energy Information 
Administration (2014) 

http://www.eia.gov/tools/faqs/faq.cfm?id=45&t=8

6
Gasoline Gallon Equivalent

286,368                                                   

2012 Transit Bus Energy Intensity, Table 2‐
13, Transportation Energy Data Book, Oak 

Ridge National Laboratory

1

Total Vehicle Miles per Day

2,686                                                
=(83*2+105*24)

To achieve the desired headways, 16 
additional round trips on 233S line (2 
miles) and 12 additional round trips on 
761S line (24 miles) would be required



Alternative 3

Alternative 3: Low‐Floor Tram/LRT (2012)

Construction

Roadway/Track, Sidewalks/Stations
1 2 3 4 5 6

C02e (MT)
pounds CO2 
per metric 

ton
pounds CO2

pounds of CO2 per gallon 
diesel

gallons diesel  Btu/gal (gross)

3116.22 2204.62262 6,870,089                       22.2                309,463.47 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

42,857.60                     
=Col 5*Col6/1 mill

Maintenance Facility
1 2 3 4 5 6

C02e (MT)
pounds CO2 
per metric 

ton
pounds CO2

pounds of CO2 per gallon 
diesel

gallons diesel  Btu/gal (gross)

562.47 2204.62262 1,240,034                       22.2                  55,857.39 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

7,735.69                       
=Col 5*Col6/1 mill

TPSS/Bridges/Misc.
1 2 3 4 5 6

C02e (MT)
pounds CO2 
per metric 

ton
pounds CO2

pounds of CO2 per gallon 
diesel

gallons diesel  Btu/gal (gross)

347.01 2204.62262 765,026                          22.2                  34,460.63 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

4,772.45                       
=Col 5*Col6/1 mill

Total MMBTU 55,366                          



Alternative 4: LRT
Operational 
Traffic  (2040)

CO2e 60,964,076                     metric tons
1 2 3

metric tons of CO2 per 
year

pounds CO2 per metric 
ton

pounds CO2

60,964,076                   2204.62262 134,402,780,257      
=Col 1* Col 2

AQ

4 5 5 6

pounds of CO2 for 90% 
gas/10% diesel trips

gallons of gasoline  Btu/gal (gross) BTU

19.86 6,767,511,594.02          116,090 785,640,420,949,818             
19.6 lbs CO2/gal gas =Col 3/ Col 4 = Col 5 * Col 6
22.2 lbs CO2/gal diesel Argonne National Lab

GREET Model, v1. 2013

7
MMBTU
785,640,420.95            

= Col 6/1,000,000
Increase over No‐Build 

Annual MMBTU 785,640,421                 (373,696)                   ‐0.048%



Alternative 4: LRT

Maintenance Facility

1 2 3 4 5 6
kWh  BTU/kWh MMBTU/yr

Electricity                       843,500                        3,412 2,878                                         
CalEEMod =Col 5 * Col 6/1M

kBTU MMBTU/yr
Natural Gas 1,316,700                   1,316.70                                   

CalEEMod = Col 5/1,000

MT/CO2e per 
year

pounds/M
T

pounds of CO2 for 90% 
gas/10% diesel trips

gallons of diesel  Btu/gal (gross) MMBTU/yr

Mobile 696.91 2204.6 19.86                         77,363 138,700 10,730                                       
CalEEMod 19.6 lbs CO2/gal gas = Col 1 * Col 2/Col 3 =Col 4 * Col 5/1,000,000

22.2 lbs CO2/gal diesel

Annual MMBTU 14,925                          



Alternative 4: LRT
Vehicle Propulsion and Stations

Fiscal Year 2014 Propulsion Power and Station Consumption

139,376,756 kWh Source: Metro 2014

153,314,432   KWh

LRT Lines Distance
Blue Line 22.17 miles 1 2 3
Expo Line 8.83 miles kWh  BTU/kWh MMBTU/yr
Green Line 19.64 miles                   20,106,811                        3,414 68,645                                       
Gold Line 19.51 miles CalEEMod =Col 1 * Col 2/1M

Total 70.15 miles Argonne National Lab

2,185,523        KWh GREET Model, v1. 2013

(24 hour operation)

ESFV Tram/L 9.2 miles
Projected An 20,106,811     KWh

Annual MMBTU 68,645                          

Bus
2 3 4 5

BTU per 
Vehicle‐
Mile

Daily Energy Use 
(MMBTU)

Annual Energy Use 
(MMBTU)

Annual Energy Use (cf)

37,105      161.26                          58,859.29                       57,256,119                
=Col 1 * Col 2  =Col 3*365 =Col 4 *1 mill/1028

(1,625)                            ‐2.69%Annual MMBTU Change from No‐Build

2012 Transit Bus Energy Intensity, Table 
2‐13, Transportation Energy Data Book, 

Oak Ridge National Laboratory

463,350                                            
=Col 5 /123.57

Alternative Fuels Data Center: 
http://www.afdc.energy.gov/fuels/fuel_

comparison_chart.pdf

1,028 BTU = 1 cf based on US Energy Information 
Administration (2014) 

http://www.eia.gov/tools/faqs/faq.cfm?id=45&t=8

6
Gasoline Gallon Equivalent

1

Total Average Vehicle Miles 
per Day

4,346                                       
=(83*22+105*24)

To achieve the desired headways, 
16 additional round trips on 233 
line (22 miles) and 12 additional 
round trips on 761S line (24 miles) 

would be required

LRT Energy for FY 2014

Assumptions: Depending on the line and current timetables, Metro would need to 
operate from 5 to 12% more trains to operate 24 hours per day with 20‐minute 
headways during late‐night hours. A 10% increase in energy is assumed to be 

conservative. Actual energy consumption required for 24‐hour operation may be less. 

LRT Energy/Mile/Yr

Increase ‐ 24‐Hr Ops*



Alternative 4: LRT

Construction

Roadway/Track, Sidewalks/Aboveground Stations
1 2 3 4 5 6

C02e (MT)
pounds 
CO2 per 

metric ton
pounds CO2

pounds of CO2 per 
gallon diesel

gallons diesel  Btu/gal (gross)

3,618.35 2204.623 7,977,096                     22.2               359,328.66 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

49,763.43                      
=Col 5*Col6/1 mill

Maintenance Facility
1 2 3 4 5 6

C02e (MT)
pounds 
CO2 per 

metric ton
pounds CO2

pounds of CO2 per 
gallon diesel

gallons diesel  Btu/gal (gross)

562.47 2204.623 1,240,034                     22.2                 55,857.39 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

7,735.69                         
=Col 5*Col6/1 mill

TPSS/Bridges/Misc.
1 2 3 4 5 6

C02e (MT)
pounds 
CO2 per 

metric ton
pounds CO2

pounds of CO2 per 
gallon diesel

gallons diesel  Btu/gal (gross)

347.01 2204.623 765,026                        22.2                 34,460.63 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

4,772.45                         
=Col 5*Col6/1 mill

Underground Stations/Rail (Cut and Cover for Alternative 4b)
1 2 3 4 5 6

C02e (MT)
pounds 
CO2 per 

metric ton
pounds CO2

pounds of CO2 per 
gallon diesel

gallons diesel  Btu/gal (gross)

15,365.89 2204.623 33,875,989                   22.2            1,525,945.44 138,490
=Col 1* Col 2 =Col 3 / Col 4

Argonne National Lab

7
MMBTU

211,328.18                    
=Col 5*Col6/1 mill

Total MMBTU 273,600                        



 

 

Appendix B 

Metro Letter, September 30, 2015 
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