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Memorandum 

 
TO: Transportation Conformity Working Group  
 
FROM: Sam Silverman, Senior Associate 
  Terry A. Hayes Associates Inc. 
 
DATE:  October 23, 2014 

RE: Revisions to the San Diego Freeway (I-405) Improvement Project Qualitative 
Hot-Spot Analysis  

The following discussion summarizes revisions to the I-405 Improvement Project Qualitative 
Hot-Spot Analysis.  The discussion below summarizes and presents the revisions to the initial 
submittal.  The traffic data for the air quality analysis are derived from data presented and 
summarized in the I-405 Improvement Project Environmental Impact Report/Environmental 
Impact Statement as revised for final release.  

Roadway and Traffic Conditions 
The hot-spot analysis was performed using peak and non-peak traffic volumes, truck volumes or 
percentage, and average speed for the entire project and, if identified, specific roadway links 
within the project were determined using traffic analysis developed for this project.  Traffic data 
is shown in Table 4.  The truck percentage is 3.5%, 3.5%, and 3.0% for the segments of SR-73 to 
Brookhurst, Brookhurst to SR-22 East, and SR-22 East to I-605, respectively.  Additional traffic 
data including vehicle speeds and LOS tables are included in Appendix B.  In summary, the 
VMT weighted average speeds for the 2020 No Build and Build Alternatives are 37 and 57 miles 
per hour, respectively.  The average speeds for the 2040 No Build and Build Alternatives are 25 
and 45 miles per hour, respectively.   

Table 4.  Average Daily Future (2020 and 2040) Traffic Data 

Scenario 

Traffic Volumes 
Northbound Southbound 

GP HOV TRUCK GP HOV TRUCK 
FUTURE (2020) – NO BUILD 

 Morning Peak Period (6:00 AM- 9:00 AM) 

SR-73 to Brookhurst 43,461 5,550 1,576 48,090 6,712 1,744 
Brookhurst to SR-22 East 34,470 6,602 1,250 30,606 6,363 1,110 
SR-22 East to I-605 49,915 11,336 1,810 44,357 10,973 1,609 
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Scenario 

Traffic Volumes 
Northbound Southbound 

GP HOV TRUCK GP HOV TRUCK 
Subtotal by Lane 127,846 23,488 4,636 123,053 24,048 4,463 

Subtotal by Time Period  307,534 
 Evening Peak Period (3:00 PM - 7:00 PM) 

SR-73 to Brookhurst 65,261 8,261 2,367 58,775 7,532 2,132 
Brookhurst to SR-22 East 49,762 9,448 1,805 43,842 8,427 1,590 

SR-22 East to I-605 67,654 15,230 2,454 65,895 15,003 2,390 
Subtotal by Lane 182,677 32,939 6,626 168,512 30,962 6,112 

Subtotal by Time Period  427,828 
 Non-Peak Periods 

SR-73 to Brookhurst 57,044 2,770 2,069 56,637 964 2,054 
Brookhurst to SR-22 East 43,578 6,514 1,581 42,631 6,075 1,546 
SR-22 East to I-605 54,968 15,879 1,994 65,039 12,534 2,359 

Subtotal by Lane 155,590 25,163 5,644 164,307 19,573 5,959 
Subtotal by Time Period  376,236 

 
Total by Lane 466,113 81,590 16,906 455,872 74,583 16,534 

Total by Scenario 1,111,598 
 

FUTURE (2020) – ALTERNATIVE 3 
 Morning Peak Period (6:00 AM - 9:00 AM) 

SR-73 to Brookhurst 40,088 8,132 1,454 49,683 8,974 1,802 
Brookhurst to SR-22 East 34,697 7,572 1,258 32,037 8,413 1,162 
SR-22 East to I-605 52,905 9,534 1,919 50,651 9,534 1,837 

Subtotal by Lane 127,690 25,238 4,631 132,371 26,921 4,801 
Subtotal by Time Period  321,652 

 Evening Peak Period (3:00 PM - 7:00 PM) 
SR-73 to Brookhurst 55,690 12,021 2,020 55,874 10,894 2,027 
Brookhurst to SR-22 East 45,747 11,270 1,659 43,523 11,082 1,579 
SR-22 East to I-605 66,265 12,772 2,403 71,518 12,772 2,594 

Subtotal by Lane 167,702 36,063 6,082 170,915 34,748 6,200 
Subtotal by Time Period  421,710 

 Non-Peak Periods 
SR-73 to Brookhurst 65,777 4,515 2,386 54,805 2,072 1,988 
Brookhurst to SR-22 East 54,064 4,113 1,961 46,099 3,692 1,672 
SR-22 East to I-605 72,720 4,287 2,638 68,707 4,253 2,492 

Subtotal by Lane 192,561 12,915 6,985 169,611 10,017 6,152 
Subtotal by Time Period  398,241 

 
Total by Lane 487,953 74,216 17,698 472,897 71,686 17,153 

Total by Scenario 1,141,603 
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Scenario 

Traffic Volumes 
Northbound Southbound 

GP HOV TRUCK GP HOV TRUCK 
FUTURE (2040) – NO BUILD 

 Morning Peak Period (6:00 AM - 9:00 AM) 
SR-73 to Brookhurst 50,102 6,205 1,817 67,025 8,183 2,431 
Brookhurst to SR-22 East 39,757 7,387 1,442 42,909 7,857 1,556 
SR-22 East to I-605 57,692 12,921 2,092 61,637 13,668 2,236 

Subtotal by Lane 147,551 26,513 5,351 171,571 29,708 6,223 
Subtotal by Time Period  386,917 

 Evening Peak Period (3:00 PM- 7:00 PM) 
SR-73 to Brookhurst 77,432 9,503 2,808 67,707 8,419 2,456 
Brookhurst to SR-22 East 56,708 10,439 2,057 49,258 9,187 1,787 
SR-22 East to I-605 79,108 17,571 2,869 74,628 16,726 2,707 

Subtotal by Lane 213,248 37,513 7,734 191,593 34,332 6,950 
Subtotal by Time Period  491,370 

 Non-Peak Periods 
SR-73 to Brookhurst 59,164 2,902 2,146 46,624 384 1,691 
Brookhurst to SR-22 East 42,764 6,781 1,551 35,425 5,850 1,285 
SR-22 East to I-605 55,196 17,743 2,002 55,467 12,726 2,012 

Subtotal by Lane 157,124 27,426 5,699 137,516 18,960 4,988 
Subtotal by Time Period  351,713 

 
Total by Lane 517,923 91,452 18,784 500,680 83,000 18,161 

Total by Scenario 1,230,000 
 

FUTURE (2040) – ALTERNATIVE 3 
 Morning Peak Period (6:00 AM - 9:00 AM) 

SR-73 to Brookhurst 48,108 8,132 1,745 61,644 8,974 2,236 
Brookhurst to SR-22 East 42,477 7,572 1,541 41,839 8,413 1,517 
SR-22 East to I-605 63,730 9,534 2,311 63,466 9,534 2,302 

Subtotal by Lane 154,315 25,238 5,597 166,949 26,921 6,055 
Subtotal by Time Period  385,075 

 Evening Peak Period (3:00 PM - 7:00 PM) 
SR-73 to Brookhurst 68,746 12,021 2,493 67,106 10,894 2,434 
Brookhurst to SR-22 East 54,895 11,270 1,991 52,011 11,082 1,886 
SR-22 East to I-605 80,390 12,772 2,916 84,264 12,772 3,056 

Subtotal by Lane 204,031 36,063 7,400 203,381 34,748 7,376 
Subtotal by Time Period  492,999 

 Non-Peak Periods 
SR-73 to Brookhurst 69,275 5,266 2,513 53,137 2,349 1,927 
Brookhurst to SR-22 East 54,758 4,711 1,986 44,269 4,176 1,606 
SR-22 East to I-605 74,846 5,019 2,715 66,149 4,826 2,399 

Subtotal by Lane 198,879 14,996 7,214 163,555 11,351 5,932 



 

I-405 Improvement Project Qualitative Hot-Spot Analysis 4 

Scenario 

Traffic Volumes 
Northbound Southbound 

GP HOV TRUCK GP HOV TRUCK 
Subtotal by Time Period  401,927 

 
Total by Lane 557,225 76,297 20,211 533,885 73,020 19,363 

Total by Scenario 1,280,001 
 

Alternative ADT Summary Average Speed (Miles per Hour) 
2020 No Build Total Volume 1,111,598 37 
2020 Build Total Volume 1,141,603 57 
2040 No Build Total Volume 1,230,000 25 
2040 Build Total Volume 1,280,001 45 
 

Qualitative emission analysis based on the methodology outlined in the 2006 U.S. EPA 
Guidance was carried out for this project.  Emissions evaluated include direct exhaust emissions, 
tire wear, and brake wear.  Paved road dust emissions were calculated and added to direct vehicle 
emissions.   

In order to show that the project is unlikely to cause or contribute to, or worsen existing, PM hot-
spots, emissions from the Build Alternative must be equal to or lower than emissions from the 
No Build Alternative.  The emission analysis for this project demonstrates that this criterion is 
met (Table 5).  The improvements in speeds between the same years of analysis, as discussed 
above,  have resulted in a decrease in emissions despite the increase in volumes shown in Table 
4.   In addition, the project cannot move emissions significantly closer to existing sensitive 
receptors, and cannot cause intersection operation where a substantial number of diesel trucks are 
present to deteriorate below LOS D.  This project also meets those criteria.     

  



 

I-405 Improvement Project Qualitative Hot-Spot Analysis 5 

Table 5.  Particulate Matter Emissions 

Scenario and Emission Source 

Total 
ADT 

VMT Weighted 
Speed (Miles per 

Hour)1 

Pounds per Day2 

PM2.5 PM10 
No Build (2020) 1,111,600 37 280 660 
Alternative 3 (2020) 1,141,600 57 268 659 
Net Change from No Build to Alternative 3 (2020) 30,000 20 -12 -1 
     
No Build (2040) 1,230,000 25 364 789 
Alternative 3 (2040) 1,280,000 45 308 749 
Net Change from No Build to Alternative 3 (2040) 50,000 20 -56 -41 
1
 The weighted average speed is calculated using the following formula: 

𝑉𝑀𝑇 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑝𝑒𝑒𝑑 =
∑𝑆𝑒𝑔𝑚𝑒𝑛𝑡 𝐿𝑒𝑛𝑔𝑡ℎ × 𝐴𝐷𝑇 × 𝑆𝑝𝑒𝑒𝑑

∑𝑆𝑒𝑔𝑚𝑒𝑛𝑡 𝐿𝑒𝑛𝑔𝑡ℎ × 𝐴𝐷𝑇  

2 Total ADTs increase by 3.2% in 2020 and 4.1% in 2040.  However, the amount of PM10 and PM2.5 emissions decrease because 
of the increase in travel speeds.  Emission rates obtained from EMFAC2011 indicate a U-shaped curve with emission factors 
decreasing with speed until an optimal speed is reached and emissions begin to increase.  The specifics of the emissions rate curve 
are dependent on the vehicle type, and emission factors used for this analysis are included in Appendix E.     
 

The proposed project will typically move mainline emissions 25 to 40 feet (7.6 to 12 meters) 
closer to sensitive receptors.  However, there are a few areas where the widening is 60 to 80 feet 
(18 to 24 meters).  Given the overall reduction in emissions, this is not considered to be a 
significant reduction in distance to sensitive receptors. 

Based on this emission analysis, the Build Alternative will produce PM emissions that are lower 
than No Build, will not reduce LOS at (an) intersection(s) with a substantial number of trucks to 
D or worse, and will not move emissions significantly closer to existing sensitive receptors.  
Therefore, the project is unlikely to cause or contribute to, or worsen existing, violations of the 
PM standards. 
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Appendix B Traffic Data 
  



I-405 Improvement Particulate Matter Analysis

Appendix B. Traffic Data
Northbound

Volume LOS Speed

Year
Build 

ID
Time 

Period
Link 
ID

Truck 
%

Segment 
Length Segments GP HOV TRK Total GP HOV GP HOV

2020 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 43,461 5,550 1,576 50,587 F F 45 45
2020 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 34,470 6,602 1,250 42,322 F F 16 16
2020 NOB AM 3 3.0% 3.28 SR-22 East to I-605 49,915 11,336 1,810 63,062 F F 24 40
2020 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 65,261 8,261 2,367 75,889 F F 25 25
2020 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 49,762 9,448 1,805 61,015 F F 12 12
2020 NOB PM 3 3.0% 3.28 SR-22 East to I-605 67,654 15,230 2,454 85,337 F F 25 42
2020 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 57,044 2,770 2,069 61,884 A A 65 65
2020 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 43,578 6,514 1,581 51,672 B A 65 65
2020 NOB NP 3 3.0% 3.28 SR-22 East to I-605 54,968 15,879 1,994 72,841 A A 65 65
2020 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 40,088 8,132 1,454 49,674 D C 64 65
2020 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 34,697 7,572 1,258 43,527 F C 58 65
2020 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 52,905 9,534 1,919 64,358 F D 47 65
2020 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 55,690 12,021 2,020 69,731 F C 58 65
2020 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 45,747 11,270 1,659 58,676 F C 51 65
2020 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 66,265 12,772 2,403 81,441 F D 48 65
2020 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 65,777 4,515 2,386 72,677 A A 65 65
2020 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 54,064 4,113 1,961 60,138 A A 65 65
2020 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 72,720 4,287 2,638 79,645 A A 65 65
2040 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 50,102 6,205 1,817 58,125 F F 21 21
2040 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 39,757 7,387 1,442 48,586 F F 5 5
2040 NOB AM 3 3.0% 3.28 SR-22 East to I-605 57,692 12,921 2,092 72,706 F F 7 15
2040 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 77,432 9,503 2,808 89,743 F F 10 10
2040 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 56,708 10,439 2,057 69,205 F F 5 5
2040 NOB PM 3 3.0% 3.28 SR-22 East to I-605 79,108 17,571 2,869 99,548 F F 7 15
2040 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 59,164 2,902 2,146 64,212 A A 65 65
2040 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 42,764 6,781 1,551 51,096 C A 65 65
2040 NOB NP 3 3.0% 3.28 SR-22 East to I-605 55,196 17,743 2,002 74,941 B A 65 65
2040 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 48,108 8,132 1,745 57,985 F C 53 65
2040 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 42,477 7,572 1,541 51,590 F C 38 65
2040 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 63,730 9,534 2,311 75,576 F D 22 65
2040 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 68,746 12,021 2,493 83,260 F C 36 65
2040 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 54,895 11,270 1,991 68,156 F C 29 65
2040 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 80,390 12,772 2,916 96,077 F D 22 65
2040 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 69,275 5,266 2,513 77,053 A A 65 65
2040 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 54,758 4,711 1,986 61,455 B A 65 65
2040 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 74,846 5,019 2,715 82,579 B A 65 65

Alt3: Alternative 3, NOB: No Build
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Appendix B. Traffic Data
Southbound 

Volume LOS Speed

Year
Build 

ID
Time 

Period
Link 
ID

Truck 
%

Segment 
Length Segments GP HOV TRK Total GP HOV GP HOV

2020 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 48,090 6,712 1,744 56,546 F F 13 13
2020 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 30,606 6,363 1,110 38,079 F F 14 14
2020 NOB AM 3 3.0% 3.28 SR-22 East to I-605 44,357 10,973 1,609 56,939 F F 19 39
2020 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 58,775 7,532 2,132 68,439 F F 39 39
2020 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 43,842 8,427 1,590 53,860 F F 15 15
2020 NOB PM 3 3.0% 3.28 SR-22 East to I-605 65,895 15,003 2,390 83,288 F F 22 43
2020 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 56,637 964 2,054 59,656 A A 65 65
2020 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 42,631 6,075 1,546 50,252 A A 65 65
2020 NOB NP 3 3.0% 3.28 SR-22 East to I-605 65,039 12,534 2,359 79,932 A A 65 65
2020 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 49,683 8,974 1,802 60,459 F C 37 65
2020 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 32,037 8,413 1,162 41,612 F C 45 65
2020 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 50,651 9,534 1,837 62,022 F D 43 65
2020 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 55,874 10,894 2,027 68,794 F C 62 65
2020 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 43,523 11,082 1,579 56,184 F C 51 65
2020 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 71,518 12,772 2,594 86,884 F D 46 65
2020 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 54,805 2,072 1,988 58,865 A A 65 65
2020 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 46,099 3,692 1,672 51,463 A A 65 65
2020 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 68,707 4,253 2,492 75,451 A A 65 65
2040 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 67,025 8,183 2,431 77,639 F F 5 5
2040 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 42,909 7,857 1,556 52,322 F F 5 5
2040 NOB AM 3 3.0% 3.28 SR-22 East to I-605 61,637 13,668 2,236 77,540 F F 5 10
2040 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 67,707 8,419 2,456 78,582 F F 20 20
2040 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 49,258 9,187 1,787 60,232 F F 6 6
2040 NOB PM 3 3.0% 3.28 SR-22 East to I-605 74,628 16,726 2,707 94,061 F F 8 19
2040 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 46,624 384 1,691 48,700 A A 65 65
2040 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 35,425 5,850 1,285 42,559 B A 65 65
2040 NOB NP 3 3.0% 3.28 SR-22 East to I-605 55,467 12,726 2,012 70,205 B A 65 65
2040 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 61,644 8,974 2,236 72,854 F C 14 65
2040 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 41,839 8,413 1,517 51,769 F C 25 65
2040 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 63,466 9,534 2,302 75,301 F D 14 65
2040 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 67,106 10,894 2,434 80,434 F C 50 65
2040 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 52,011 11,082 1,886 64,979 F C 43 65
2040 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 84,264 12,772 3,056 100,093 F D 24 65
2040 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 53,137 2,349 1,927 57,413 A A 65 65
2040 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 44,269 4,176 1,606 50,051 A A 65 65
2040 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 66,149 4,826 2,399 73,374 A A 65 65

Alt3: Alternative 3, NOB: No Build



Appendix B. Traffic Data
Northbound Southbound 

VMT VMT

Year Build ID
Time 

Period Link ID Truck %
Segment 
Length Segments GP HOV TRK Total GP HOV TRK Total

2020 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 149,071 19,035 5,407 173,513 164,949 23,022 5,983 193,954
2020 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 240,943 46,146 8,739 295,828 213,937 44,475 7,759 266,172
2020 NOB AM 3 3.0% 3.28 SR-22 East to I-605 163,722 37,183 5,938 206,844 145,491 35,992 5,277 186,760
2020 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 223,844 28,336 8,119 260,299 201,597 25,836 7,312 234,744
2020 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 347,838 66,043 12,616 426,496 306,457 58,906 11,115 376,479
2020 NOB PM 3 3.0% 3.28 SR-22 East to I-605 221,904 49,954 8,048 279,906 216,136 49,210 7,839 273,185
2020 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 195,662 9,503 7,097 212,261 194,265 3,308 7,046 204,619
2020 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 304,609 45,533 11,048 361,190 297,993 42,463 10,808 351,263
2020 NOB NP 3 3.0% 3.28 SR-22 East to I-605 180,297 52,084 6,539 238,920 213,329 41,112 7,737 262,177
2020 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 137,501 27,893 4,987 170,381 170,413 30,781 6,181 207,374
2020 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 242,529 52,928 8,796 304,254 223,937 58,807 8,122 290,866
2020 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 173,528 31,272 6,294 211,093 166,134 31,272 6,026 203,431
2020 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 191,016 41,232 6,928 239,176 191,647 37,366 6,951 235,964
2020 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 319,773 78,777 11,598 410,149 304,227 77,463 11,034 392,724
2020 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 217,351 41,892 7,883 267,126 234,578 41,892 8,508 284,978
2020 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 225,614 15,486 8,183 249,283 187,983 7,107 6,818 201,908
2020 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 377,908 28,750 13,707 420,364 322,233 25,807 11,687 359,727
2020 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 238,522 14,061 8,651 261,235 225,357 13,950 8,174 247,481
2040 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 171,851 21,285 6,233 199,369 229,897 28,066 8,338 266,302
2040 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 277,898 51,636 10,079 339,613 299,932 54,923 10,878 365,734
2040 NOB AM 3 3.0% 3.28 SR-22 East to I-605 189,230 42,381 6,863 238,474 202,168 44,830 7,333 254,331
2040 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 265,592 32,594 9,633 307,820 232,234 28,878 8,423 269,535
2040 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 396,392 72,972 14,377 483,740 344,315 64,217 12,488 421,021
2040 NOB PM 3 3.0% 3.28 SR-22 East to I-605 259,476 57,631 9,411 326,518 244,780 54,861 8,878 308,519
2040 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 202,931 9,954 7,360 220,246 159,922 1,318 5,800 167,040
2040 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 298,919 47,402 10,842 357,162 247,617 40,892 8,981 297,490
2040 NOB NP 3 3.0% 3.28 SR-22 East to I-605 181,042 58,197 6,566 245,806 181,933 41,740 6,599 230,271
2040 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 165,010 27,893 5,985 198,888 211,440 30,781 7,669 249,890
2040 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 296,915 52,928 10,769 360,612 292,455 58,807 10,607 361,869
2040 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 209,035 31,272 7,582 247,888 208,167 31,272 7,550 246,989
2040 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 235,797 41,232 8,552 285,582 230,175 37,366 8,348 275,890
2040 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 383,718 78,777 13,917 476,413 363,555 77,463 13,186 454,204
2040 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 263,678 41,892 9,563 315,133 276,387 41,892 10,024 328,304
2040 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 237,612 18,062 8,618 264,292 182,261 8,057 6,610 196,928
2040 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 382,755 32,930 13,882 429,567 309,441 29,190 11,223 349,855
2040 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 245,494 16,462 8,904 270,860 216,968 15,829 7,869 240,666
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Appendix E Emission Estimates 
 
 



Total Non-Trucks Trucks Total

Year Build ID
Time 

Period Link ID Truck %
Segment 
Length Segments VMT ADT PM2.5 PM10 PM2.5 PM10 PM2.5 PM10

2020 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 367,467 107,133 19 45 2 6 21 51
2020 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 562,000 80,401 32 71 3 8 35 80
2020 NOB AM 3 3.0% 3.28 SR-22 East to I-605 393,604 120,001 20 48 2 6 22 53
2020 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 495,043 144,327 24 59 3 8 27 66
2020 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 802,975 114,875 48 105 5 12 53 117
2020 NOB PM 3 3.0% 3.28 SR-22 East to I-605 553,090 168,625 28 67 3 8 31 75
2020 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 416,880 121,539 20 49 3 8 23 56
2020 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 712,453 101,925 34 84 5 12 39 96
2020 NOB NP 3 3.0% 3.28 SR-22 East to I-605 501,097 152,774 24 59 3 8 27 67

2020 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 377,756 110,133 18 44 2 6 20 50
2020 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 595,120 85,139 28 70 4 9 32 78
2020 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 414,524 126,379 20 49 2 6 22 55
2020 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 475,140 138,525 23 56 3 7 26 63
2020 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 802,873 114,860 38 94 5 11 43 105
2020 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 552,104 168,324 26 65 3 8 29 73
2020 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 451,191 131,542 21 53 4 8 25 61
2020 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 780,091 111,601 37 91 6 14 43 105
2020 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 508,716 155,096 24 60 4 9 28 69
2040 NOB AM 1 3.5% 3.43 SR-73 to Brookhurst 465,671 135,764 30 63 3 7 33 70

VMT weighted 
Average 
Speed1

2040 NOB AM 2 3.5% 6.99 Brookhurst to SR-22 East 705,347 100,908 51 102 4 11 56 113
2040 NOB AM 3 3.0% 3.28 SR-22 East to I-605 492,806 150,246 35 70 3 7 38 78
2040 NOB PM 1 3.5% 3.43 SR-73 to Brookhurst 577,354 168,325 33 74 4 9 37 83
2040 NOB PM 2 3.5% 6.99 Brookhurst to SR-22 East 904,761 129,436 66 131 6 14 72 145
2040 NOB PM 3 3.0% 3.28 SR-22 East to I-605 635,037 193,609 42 87 4 9 45 96
2040 NOB NP 1 3.5% 3.43 SR-73 to Brookhurst 387,285 112,911 18 46 3 7 22 53
2040 NOB NP 2 3.5% 6.99 Brookhurst to SR-22 East 654,652 93,656 31 77 5 11 36 88
2040 NOB NP 3 3.0% 3.28 SR-22 East to I-605 476,077 145,145 23 56 3 7 26 63
2040 ALT3 AM 1 3.5% 3.43 SR-73 to Brookhurst 448,778 130,839 23 55 3 7 26 62
2040 ALT3 AM 2 3.5% 6.99 Brookhurst to SR-22 East 722,481 103,359 35 86 4 10 39 96
2040 ALT3 AM 3 3.0% 3.28 SR-22 East to I-605 494,877 150,877 27 61 3 7 29 69
2040 ALT3 PM 1 3.5% 3.43 SR-73 to Brookhurst 561,472 163,694 27 66 3 8 30 74
2040 ALT3 PM 2 3.5% 6.99 Brookhurst to SR-22 East 930,617 133,135 45 110 5 13 50 123
2040 ALT3 PM 3 3.0% 3.28 SR-22 East to I-605 643,437 196,170 33 78 4 9 36 88
2040 ALT3 NP 1 3.5% 3.43 SR-73 to Brookhurst 461,221 134,467 22 54 4 8 26 62
2040 ALT3 NP 2 3.5% 6.99 Brookhurst to SR-22 East 779,422 111,505 37 92 6 13 43 105
2040 ALT3 NP 3 3.0% 3.28 SR-22 East to I-605 511,526 155,953 24 60 4 9 28 69



Total Non-Trucks Trucks Total

Year Build ID
Time 

Period Link ID Truck %
Segment 
Length Segments VMT ADT PM2.5 PM10 PM2.5 PM10 PM2.5 PM10

VMT weighted 
Average 
Speed1

Emissions Summary by Year/Alternative/Segment
2020 NOB 1 SR-73 to Brookhurst 1,279,390 373,000 63 152 9 21 72 173
2020 NOB 2 Brookhurst to SR-22 East 2,077,428 297,200 113 260 14 32 127 292
2020 NOB 3 SR-22 East to I-605 1,447,792 441,400 72 174 9 21 81 195
2020 ALT3 1 SR-73 to Brookhurst 1,304,086 380,200 62 153 9 21 71 174
2020 ALT3 2 Brookhurst to SR-22 East 2,178,084 311,600 103 255 14 34 118 289
2020 ALT3 3 SR-22 East to I-605 1,475,344 449,800 70 173 10 23 80 196
2040 NOB 1 SR-73 to Brookhurst 1,430,310 417,000 82 183 10 23 91 206
2040 NOB 2 Brookhurst to SR-22 East 2,264,760 324,000 149 311 15 35 164 346
2040 NOB 3 SR-22 East to I-605 1,603,920 489,000 99 214 10 24 109 237
2040 ALT3 1 SR-73 to Brookhurst 1,471,470 429,000 72 175 10 23 82 198
2040 ALT3 2 Brookhurst to SR-22 East 2,432,520 348,000 117 288 15 37 132 325
2040 ALT3 3 SR-22 East to I-605 1,649,840 503,000 84 200 10 26 94 226

Emissions Summary by Year and Alternative
2020 NOB 4,804,610 1,111,600 248 586 31 74 280 660 37
2020 ALT3 4,957,514 1,141,600 235 581 33 78 268 659 57
2040 NOB 5,298,990 1,230,000 330 707 34 82 364 789 25
2040 ALT3 5,553,830 1,280,000 273 663 35 86 308 749 45

-Emissions are in pounds/day
Non-Trucks Trucks

PM2.5 PM10 PM2.5 PM10
Reentrained Dust Emission Factors (lb/VMT): 0.000003 0.000011 0.000059 0.000242

(lb/day) (lb/day)
Results2 PM10 Increase PM2.5 Increase

2020 NoBuild 659.9 -0.5 280 -11.3
2020 ALT3 659.4 268
2040 NoBuild 789 -41 364 -56
2040 ALT3 749 308

VMT weighted Average Speed= ∑(Segment Length × ADT × Speed) / ∑(Segment Length × ADT)

1
 -The weighted average speed is calculated using the following formula:

2 Total ADTs increase by 3.2% in 2020 and 4.1% in 2040.  However, the amount of PM10 and PM2.5 emissions decrease 
because of the increase in travel speeds.  Emission rates obtained from EMFAC2011 indicate a U-shaped curve with 
emission factors decreasing with speed until an optimal speed is reached and emissions begin to increase.     



EMFAC-PL 2011 Emission Factors

Region 
Type Region CalYr Season Fuel

Veh & 
Tech Speed

PM10 
RUNEX

PM2.5 
RUNEX

PM2.5 
Total

PM10 
Total

County Orange 2020 Annual TOT Non-Trucks 5 0.014 0.013 0.032 0.062
County Orange 2020 Annual TOT Non-Trucks 10 0.010 0.009 0.028 0.057
County Orange 2020 Annual TOT Non-Trucks 15 0.007 0.006 0.025 0.054
County Orange 2020 Annual TOT Non-Trucks 20 0.005 0.004 0.023 0.052
County Orange 2020 Annual TOT Non-Trucks 25 0.004 0.003 0.022 0.051
County Orange 2020 Annual TOT Non-Trucks 30 0.003 0.003 0.022 0.050
County Orange 2020 Annual TOT Non-Trucks 35 0.002 0.002 0.021 0.050
County Orange 2020 Annual TOT Non-Trucks 40 0.002 0.002 0.021 0.050
County Orange 2020 Annual TOT Non-Trucks 45 0.002 0.002 0.021 0.050
County Orange 2020 Annual TOT Non-Trucks 50 0.002 0.002 0.021 0.049
County Orange 2020 Annual TOT Non-Trucks 55 0.002 0.002 0.021 0.049
County Orange 2020 Annual TOT Non-Trucks 60 0.002 0.002 0.021 0.050
County Orange 2020 Annual TOT Non-Trucks 65 0.002 0.002 0.021 0.050
County Orange 2020 Annual TOT Non-Trucks 70 0.002 0.002 0.021 0.050
County Orange 2020 Annual TOT Trucks - TO 5 0.054 0.050 0.081 0.134
County Orange 2020 Annual TOT Trucks - TO 10 0.047 0.044 0.075 0.128
County Orange 2020 Annual TOT Trucks - TO 15 0.040 0.037 0.068 0.121
County Orange 2020 Annual TOT Trucks - TO 20 0.034 0.032 0.063 0.115
County Orange 2020 Annual TOT Trucks - TO 25 0.032 0.029 0.060 0.112
County Orange 2020 Annual TOT Trucks - TO 30 0.030 0.028 0.059 0.111
County Orange 2020 Annual TOT Trucks - TO 35 0.030 0.028 0.059 0.111
County Orange 2020 Annual TOT Trucks - TO 40 0.032 0.029 0.060 0.112
County Orange 2020 Annual TOT Trucks - TO 45 0.034 0.031 0.063 0.114
County Orange 2020 Annual TOT Trucks - TO 50 0.038 0.035 0.066 0.118
County Orange 2020 Annual TOT Trucks - TO 55 0.042 0.039 0.070 0.123
County Orange 2020 Annual TOT Trucks - TO 60 0.048 0.044 0.075 0.128
County Orange 2020 Annual TOT Trucks - TO 65 0.055 0.051 0.082 0.135
County Orange 2020 Annual TOT Trucks - TO 70 0.064 0.059 0.090 0.145
County Orange 2040 Annual TOT Non-Trucks 5 0.015 0.014 0.033 0.063
County Orange 2040 Annual TOT Non-Trucks 10 0.010 0.009 0.028 0.057
County Orange 2040 Annual TOT Non-Trucks 15 0.007 0.006 0.025 0.054
County Orange 2040 Annual TOT Non-Trucks 20 0.005 0.004 0.023 0.052
County Orange 2040 Annual TOT Non-Trucks 25 0.004 0.003 0.022 0.051
County Orange 2040 Annual TOT Non-Trucks 30 0.003 0.003 0.022 0.051
County Orange 2040 Annual TOT Non-Trucks 35 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Non-Trucks 40 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Non-Trucks 45 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Non-Trucks 50 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Non-Trucks 55 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Non-Trucks 60 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Non-Trucks 65 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Non-Trucks 70 0.002 0.002 0.021 0.050
County Orange 2040 Annual TOT Trucks - TO 5 0.041 0.038 0.069 0.122
County Orange 2040 Annual TOT Trucks - TO 10 0.038 0.035 0.066 0.119
County Orange 2040 Annual TOT Trucks - TO 15 0.034 0.031 0.062 0.114
County Orange 2040 Annual TOT Trucks - TO 20 0.029 0.027 0.058 0.110
County Orange 2040 Annual TOT Trucks - TO 25 0.028 0.025 0.057 0.108
County Orange 2040 Annual TOT Trucks - TO 30 0.027 0.025 0.056 0.108
County Orange 2040 Annual TOT Trucks - TO 35 0.027 0.025 0.057 0.108



Region 
Type Region CalYr Season Fuel

Veh & 
Tech Speed

PM10 
RUNEX

PM2.5 
RUNEX

PM2.5 
Total

PM10 
Total

County Orange 2040 Annual TOT Trucks - TO 40 0.029 0.027 0.058 0.110
County Orange 2040 Annual TOT Trucks - TO 45 0.032 0.029 0.060 0.112
County Orange 2040 Annual TOT Trucks - TO 50 0.035 0.032 0.064 0.116
County Orange 2040 Annual TOT Trucks - TO 55 0.040 0.037 0.068 0.120
County Orange 2040 Annual TOT Trucks - TO 60 0.045 0.042 0.073 0.126
County Orange 2040 Annual TOT Trucks - TO 65 0.052 0.048 0.079 0.133
County Orange 2040 Annual TOT Trucks - TO 70 0.060 0.055 0.087 0.141
County Orange 2009 Annual TOT Non-Trucks 5 0.031 0.028 0.047 0.078
County Orange 2009 Annual TOT Non-Trucks 10 0.021 0.019 0.038 0.068
County Orange 2009 Annual TOT Non-Trucks 15 0.014 0.013 0.032 0.062
County Orange 2009 Annual TOT Non-Trucks 20 0.010 0.009 0.028 0.058
County Orange 2009 Annual TOT Non-Trucks 25 0.008 0.007 0.026 0.056
County Orange 2009 Annual TOT Non-Trucks 30 0.006 0.006 0.025 0.054
County Orange 2009 Annual TOT Non-Trucks 35 0.005 0.005 0.024 0.053
County Orange 2009 Annual TOT Non-Trucks 40 0.005 0.004 0.023 0.052
County Orange 2009 Annual TOT Non-Trucks 45 0.004 0.004 0.023 0.052
County Orange 2009 Annual TOT Non-Trucks 50 0.004 0.004 0.023 0.052
County Orange 2009 Annual TOT Non-Trucks 55 0.004 0.004 0.023 0.052
County Orange 2009 Annual TOT Non-Trucks 60 0.005 0.004 0.023 0.052
County Orange 2009 Annual TOT Non-Trucks 65 0.005 0.005 0.024 0.053
County Orange 2009 Annual TOT Non-Trucks 70 0.006 0.005 0.024 0.054
County Orange 2009 Annual TOT Trucks - TO 5 0.778 0.716 0.746 0.855
County Orange 2009 Annual TOT Trucks - TO 10 0.552 0.508 0.538 0.629
County Orange 2009 Annual TOT Trucks - TO 15 0.377 0.347 0.377 0.453
County Orange 2009 Annual TOT Trucks - TO 20 0.243 0.224 0.254 0.320
County Orange 2009 Annual TOT Trucks - TO 25 0.206 0.189 0.219 0.282
County Orange 2009 Annual TOT Trucks - TO 30 0.178 0.163 0.193 0.254
County Orange 2009 Annual TOT Trucks - TO 35 0.159 0.146 0.176 0.235
County Orange 2009 Annual TOT Trucks - TO 40 0.149 0.137 0.167 0.225
County Orange 2009 Annual TOT Trucks - TO 45 0.148 0.136 0.166 0.224
County Orange 2009 Annual TOT Trucks - TO 50 0.155 0.143 0.173 0.232
County Orange 2009 Annual TOT Trucks - TO 55 0.172 0.158 0.188 0.248
County Orange 2009 Annual TOT Trucks - TO 60 0.197 0.181 0.211 0.273
County Orange 2009 Annual TOT Trucks - TO 65 0.231 0.212 0.242 0.307
County Orange 2009 Annual TOT Trucks - TO 70 0.275 0.253 0.283 0.351



Break (PMBW) and Tire (PMTW) Wear Emission Factors
Region 
Type Region CalYr Season Fuel Veh & Tech MdlYr Speed PM10 PMTW PM10 PMBW PM2.5 PMTW PM2.5 PMBW
County Orange 2035 Annual TOT Non-Trucks - TOT AllMYr AllSpeeds Combined 0.008 0.040 0.002 0.017
County Orange 2035 Annual TOT Trucks - TOT AllMYr AllSpeeds Combined 0.019 0.062 0.005 0.026

County Orange 2020 Annual TOT Non-Trucks - TOT AllMYr AllSpeeds Combined 0.008 0.040 0.002 0.017
County Orange 2020 Annual TOT Trucks - TOT AllMYr AllSpeeds Combined 0.018 0.062 0.005 0.027

County Orange 2009 Annual TOT Non-Trucks - TOT AllMYr AllSpeeds Combined 0.008 0.040 0.002 0.017
County Orange 2009 Annual TOT Trucks - TOT AllMYr AllSpeeds Combined 0.016 0.060 0.004 0.026




