San Joaquin Regional Rail Commission B Quantification of Criteria Air Pollutant and Greenhouse Gas Emissions, and Energy Use
Valley Rail Sacramento Extension Project Draft EIR

Appendix B

Quantification of Criteria Air Pollutant and Greenhouse
Gas Emissions, and Energy Use




Operational Emissions Summary

Project Operational Emissions:

Daily Emissions (Ib/day) Max Annual Emissions (tons/year) Total Emissions
(metric tons)
‘Air District Operational Activity ROG | CO | NOX | S02 | PM10 | PM25 |  CO2 | CH4 | N2 | cCoz ROG | CO | NOX | soz | PMI0O | PM25 |  cO2 | CH& | N20 COze
SIVAPCD
Locomotive Operations 0.74 22.58 17.64 0.08 0.26 0.26 8,656.12 0.68 0.22 8,738.80 0.09 2.86 223 0.01 0.03 0.03 1095.00 0.09 0.03 1002.85
Station Electricity Emissions - - - - - - 55.34 0.01 0.00 55.72|- - - - - - 9.16 0.00 0.00 9.22
Station Waste Emissions - - - - - - 10.51 0.52 0.00 23.53|- - - - - - 174 0.09 0.00 3.90
Sub-total 0.74 2258 17.64 0.08 0.26 0.26 8711.46 0.68 0.22 8794.52 0.09 2.86 2.23 0.01 0.03 0.03 1105.90 0.17 0.03 1015.98
Air District Threshold 100.00 100.00 100.00 100.00 100.00 100.00 - - - - 10.00 100.00 10.00 27.00 15.00 15.00 - - - -
Exceed Threshold? No No No No No No No No No No No No
SMAQMD
Locomotive Operations 0.98 29.66 23.17 011 0.35 0.34 11368.36 0.89 0.29 11476.94 0.12 375 293 0.01 0.04 0.04 1438.10 0.11 0.04 1317.08
Station Electricity Emissions - - - - - - 398.41 0.02 0.00 399.78)- - - - - - 65.96 0.00 0.00 66.19
Station Waste Emissions - - - - - - 50.13 249 0.00 112.29|- - - - - - 8.30 041 0.00 18.59
Airport Shuttle Service 0.00 0.01 0.12 0.00 0.04 0.02 287.66 0.01 0.05 301.37 0.00 0.00 0.02 0.00 0.00 0.00 36.39 0.00 0.01 34.58
Sub-total 0.98 29.67 23.29 011 0.38 0.35 12104.57 341 0.34 12290.37 0.12 375 2.95 0.01 0.05 0.04 1548.75 0.53 0.04 1436.44
Air District Threshold 65.00 - 65.00 - 80.00 82.00 - - - - - - - - 14.60 15.00 - - - 1100.00
Exceed Threshold? No No No No No No Yes
Net O i issi ing for Di VMT
Daily Emissions (Ib/day) Max Annual Emissions (tons/year) Total Emissions
(metric tons)
On-Road Emissions Avoided Due to VMT Displaced by Rail Ridership Increase ROG co NOX S02 PM10 PM2.5 Cco2 CH4 N20 CO2e ROG co NOX S02 PM10 PM2.5 Co2 CH4 N20 CO2e
[SIVAPCD (150)| (110.29) (6.96) (0.45) (7.85) (3.23) (45,716.40) (0.38) (0.81)] _ (45,967.61) (019)] (1395 (0.88) (0.06) (0.99) (0.41) (5,783.12) (0.05) (0.10) (5,275.19)
[SMAQMD (L97)[ (144.85) (9.14) (059) (10.31) (425)|  (60,040.79) (0.50) (1.06)| _ (60,370.71) (025) (1832) (1.16) (0.08) (1.30) (0.54) (7,595.16) (0.06) (0.13) (6,928.07)
Net Regional Emissions
(Project Direct Emissions - VMT Displaced Emissions Reductions)
[SJVAPCD (0.76)| (87.71) 10.68 (0.37) (7.59)| 2.98) (37,004.94) 0.30 (0.59)| (37,173.09) (0.10)] (11.10) 1.35 (0.05) (0.96) (0.38) (4,677.22) 0.12 (0.07) (4,259.21
[SMAQMD (1.00)] (115.18) 14.15 (0.48) (9.93) (3.90) (47,936.23) 2.90 (0.73)| (48,080.34) (0.13)] (14.57) 179 (0.06) (1.26) (0.49) (6,046.41) 0.47 (0.09) (5,491.63)
Conversion Factors Project GHG Emission Summary:
: - Maximum Annual Emissions Total Annual GHG Emissions
2000 Operational Activity (tons per year) (metric tons per vear)
pounds per metric ton 2204.62262 CO2 CH4 N20 CO2e
Locomotive Operations 2,533 0.20 0.06 2,320
Station Electricity Emissions 75 0.00 0.00 75
Station Waste Emissions 10 0.50 - 22
Shuttle 36 0.00 0.01 35
Sub-total 2,655 0.70 0.07 2,452
On-road Mobile Emission (13,378) (0.11) (0.24) (12,203)
Net Project Regional Emissions | (10,724) 0.59 (0.17) (9,751)




Operational Energy

Table 4.6-4 Estimated Enera Project Operation
‘Annual Energy
County Operational Activity Energy Requirement Energy Unit Consumption
(MMEL)
San oaguin
Locomotive Operations 98,706 Gallson Diesel/vear 13631
Electricity Use 117120 KW 400
Subtotal 14031
Sacramento |
Locomotive Operations 129634 Gallson Diesel/year 17,902
Shuttle Service 3404 Gallson Diesel/year 470
Electricity Use ) KW/ 1337
Subtotal 19709
AnUATEneT
county e L aenand Avelded Bue 0 VT Displaced by Rl Energy Requirement Energy Unit Cansarntion.
(MMBL)
San Joaquin
DSL. (6.006) llons Diesel/year (829)
GAS (586.719) (73:340)
Subtotal (74.169)
Sacramento
DSL (7.888) llons Diesel/year (1,089)
(770556) Gallons Gasoline/vear (96.319)
Subtotal (©7.409)
County et Energy Reductions Al Erey e
San Joaquin
Operational Demand 14031
Operational Offsets (74.169)
Subtotal (60.139)
Sacramento
Onerational Demand 19,709
Onerational Offsets (97.409)
Subtotal 1.700)
[Conversion Factors
Category Amount
Diesel (heat content) 58 arrel 17/05/2017-Ciimate-R
Motor Gasoline arrel 17/05/2017-Ciimate-R
Natural Gas therm lcul
|Propane: /aallon vol mass.php
Kerosene galion vol mass.php
Wood cord btu
[Galions per Barrel 42 http: 117/05/2017-Climate-Registry-Default-Emission-Factors.pdf
Proiect Mobile Fuel Estimates:
County (GHG Emissions from Fuel Use Emission Factor 2025
Overational Activity (metric tons COPe/year) (MT c02/gallon) a “Salions of Fusl
San Joaquin
Locomotive Operations 1002.85 102E-02 9870618
Sub-total 1002.85 98.706.18
Sacramento
Locomotive Operations 1317.08 102E-02 12063394
Airport Shuttle Service 34.58 102E-02 340400
[Sub-total 135167 13303791
On-Road Fuel Demand Avoided Due 1o VMT
Displaced by Reil Ridership Increase
San Joaquin (5275.2)
DSL. 1% 102E-02 (6.00622)
GAS 99% 8.89E-03 (586.71853)
Sacramento (6:528.1)
DSL 1% 102E-02 (788816)
GAS 99% 8.89E-03 (77055594)

EMFAC2017 (v1.0.2) Emission Rates

Region Type: County

Region: SAN JOAQUIN

Calendar Year: 2025

Season: Annual

Vehicle Classification: EMFAC2011 Categories

Units: miles/day for VMT, trips/day for Trips, a/mile for RUNEX, PMBW and PMTW, gltrip for STREX, HTSK and RUNLS, alvehicle/day for IDLEX, RESTL and DIURN

Region  Calendar Year Vehicle Cateqory
SAN JOA(C 2025 LDA
SAN JOA( 2025 LDA
SAN JOA( 2025 LDT1
SAN JOA( 2025 LDT1
SAN JOA( 2025 LDT2
SAN JOA( 2025 LDT2
SAN JOA( 2025 MDV
SAN JOAC 2025 MDV

EMFAC2017 (v1.0.2) Emission Rates

Region Type: County.

Reion: SACRAMENTO

Calendar Year: 2025

Season: Annual

Vehicle Classification: EMFAC2011 Categories

Model Year
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adgreqated

Speed

Adareqated
Adareqated
Adareqated
Adareqated
Adgreqated
Adareqated
Adgreqated
Adgreqated

Units: miles/day for VMT, trips/day for Trips, &/mile for RUNEX, PMBW and PMTW, a/trip for STREX, HTSK and RUNLS, R/vehicle/day for IDLEX, RESTL and DIURN

Region  Calendar Year Vehicle Category
SACRAME 2025 LDA
SACRAME 2025 LDA
SACRAME 2025 LDT1
SACRAME 2025 LDT1
SACRAME 2025 LDT2
SACRAME 2025 LDT2
SACRAME 2025 MDV
SACRAME 2025 MDV

Model Year
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adgreqated

Speed
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adareqated
Adgreqated

Fuel
GAS
DSL
GAS
DSL
GAS
DSL
GAS
pSL

Fuel
GAS
DSL
GAS
DSL
GAS
DSL
GAS
pSL

Population
323207.155
3082.90456
32110.0094
17.3278395
102634.084
690.251608
87466.714
2099.72241
Total

Population
635993.874
6649.4425
67470.7121
140.833561
216827.922
147004907
149939678
3616.43487
Total

VMT
126407
124352
1109936
311918
3642480
28424.9
2711830
77150
19903126

vmT
2.26+07
234802
2184625
22049
7183352
56082.3
4660429
131508
36536312

%VMT*



Locomotive Operational Emissions

Daily Locomotive Operational Emissions by Air District
Air District ROG T

Daily In-Transit Emissions (Ibs/day)

co NOX $02 PM10 PM2.5 Cco2 CH4 N20 CO2e
SJVAPCD 0.743052624 22.58089646 17.64132536  0.081421502 6461988 256681284 8656.123395 220516567 8738.800145
SMAQMD 0.975874423 29.65620279 23.16890843  0.106933424 347533627 337107618 11368.35959 289611355 11476.94157

[in-Transit Train Operati issi T T

ransit Emissions (Ibs/day)

T T Daily In-T: |
|Daily Operational Hours | AP |Load Factor [RoG [co [Nox |§oz PM10 PM2. co2 CHa N20 CO2e
[Total Daily Operations™ I 1o 4000] 0.25] 17189 52.2371 40.8102 0.1884] 06122] 5938] 20024.4830 96 [ 20216
*Calculations account for average idiing ime and time in each notch power level.
Emission Factors
Emission Factors (g/bhp-hr)* Emission Factors (g/bhp-hr)
Locomotive Application PM10 HC Nox co HC ROG co NOx o: PM PM2.5 N20
Line Haul (Tier 4) 0015 0.04 1 1.28 0.04 004212 1.28 1 0.004615385 0015 0.01455 490673077 0.038461538 00125
*Source: EPA Emission Factors for Locomotives - Technical Highlights (EPA-420-F-09-025)
Notes:
Assumes Line-Haul Locomotives with Tier 4 Engines
Emission Factors Calculations: Conversion Factor
ROG is estimated as 1.053 times the EF for HC 1.053
PM10 = PM
PM2.5 as a 97% of PM10 7%
502 Emission Factor (g/gal) = (fuel density) * (64 g SO2/32 g S) * (S content of fuel)
Fuel density 3200
Sulfur Content of Fuel (15 ppm) (per CARB regulations, CCR Title 13, Div 3, Chapter 5,
Article 2. Section 2281) 15
SO2 EF (g/gal) 0.096
CO2 s defined by U.S. EPA as 10,206 g CO2/gal fuel 10206 €02 (g/gal) = (fuel density) * (44 g CO2/12 g C) * (C content of fuel)
CH4 and N20 Emission Factors per EPA: Table 5 in
hitps://www.epa.govisi iles/2018-0:
factors mar 2018 0.odf Carbon content of renewable diesel =
08 density of fuel 3200 glgal
glgal 026 39.33 gCO2e/MJ
Conversion for g/gal to g/hp-hr (divide by) per EPA 2009 Technical Highlights
Line Haul and Passenger 208
Switch 152
Operational Variables
Total New Locomotive Daily Operating Hours 18.67
Engine Tier 4
Engine HP 4000
9% Travel Distance per Air District
SJVAPCD 43%
SMAQMD 57%

“One leg of train route is approximately 1 hour and15 o 20 minutes - Total of 14 one-way trips per day = 18 2/3 operating hours. Inclusive of idling time at stations.

Horsepower and Load Factor Calculations

Reweighted time |Notch Power Level as
Percent Operating Time at |(split idle and | @ Percent of Rater
Notch Each Notch Power Level” |moving time) | Power”
Normal Idle 47.40% 100.00 .40%
amic Break 6.20% 1.7 10%|
ch 1 7.00% 133 50%|
jotch 2 10% 7 -50%
ch 3 .70% 10.8: .50% |
jotch 4 70% 9 00%]
ch 5 .00% 60 .50% |
jotch 6 .90% 51 .00%|
ch 7 -40% .66 85.00%
jotch 8 15.60% 29.66 100.00%
7. Per EPA 1998 Locomotive Emission Standards Regulatory Support Document , Table 4-5 hitps:/inepis.epa.goviExe/ZyPDF cgi/P 100F9QT PDF ?Dockey=P100F9QT.PDF

2. Per EPA 1998 Locomotive Emission Standards Regulatory Support Document , Table 5-2 https://nepis.epa.gov/Exe/ZyPDF.cgi/P100F9QT.PDF ?Dockey=P100F9QT.PDF

ghted engine Load Factor

I 0.40%]
L In-transit | 24.8%|

Conversion Factors (per EPA 2009 Emission Factors for Locomotives Technical Highlights - Table 3)
Conversion Factor (bhp-
)

Locomotive Application hrigal
Large Line-Haul and Passenger 208
Small Line-Haul 182
Switching 152

Conversion Factors
grams per pound
pounds per ton
pounds per metric ton

|Global Warming Potential
co2

Chd

N20

Note: GWP are the 100-year GWPs from the IPCC fourth assessment report (AR4), consistent with the California Air Resources Board
2019 GHG emissions inventory,




On-Road Emissions Avoided

Emissions (Ib/day) Emissions (tonslyear) (CO2e measured in MT/year)
PMi0 pmio | pmio | PM2S pvps | pwzs PM10 PM10 PM10 PM25 PM25
Air District Displaced Daily VMT ROG co NOX | so2 FI;}QJ[SI:/E et | Total FI;}QJ[SI:/E et | ot coz CHa | N20 coze ROG Fugitive Dust | Exhaust ! Fugitive Dust | Exhaust N20 coze
[SJVAPCD 77,222.44 1.50 110.29 6.96 0.45 7.62 0.23 7.85 3.02 021 323 45,716.40 0.38 0.81 45,968 | 0.2739401 1390380902 0.04220261 132583511 | 0551491866 | 0.038866108 0.1479588
[SMAQMD 101,418.66 197 144.85 914 059 10.01 030 _10.31 397 028 425 60,04079 | 050 1.06 60,371 | 0.3507742 | 26 435742 16678101 | 0.1083635| 1826031046 | 0.055426017 | 1831457063 | 0724291644 | 0.051044084 10957.445 00921146 0.194319
[Total 178,641.10 347 25515 1610 1.05 17.62 053] 18.16 6.99 049 748] 10575719 089 1.88 106,338 | 0.6337144 | 46564508 | 2937718 | 01909092 | 3216411947 | 0.097628627 | 3314040574 | 127578351 | 0089910192 | 13656937  19300.688  0.1622526  0.3422778

43%|
57%)

“Percent based upon relative percent of proposed rail operalional distance within each

air district.
Displaced VMT: [Annual Daily
[Due to ACE Ridership 35,804,100 98,093
[Due to San Joaquins Ridership 29,399,900 | 80,548
[Total 65,204,000 | 178,641
*Calculations based upon TRCIP Application and traffic analysis.
Operational days per year: 365
Emission Factors (g/mile) *
PM10 PM2.5
Vehicle Category fi PM10 PM10 25 | pm2s | Pm2s
ROG co NOX soz | Fugitive [ g ot | ) | Fugitive | st | TR coz CH4 N20
Dust Dust
LDA, LDT1, LDT2, MDV Fleet Average 0647853061 0.040872538] 00026561 _0.04475) 0.01775] 0.00125092] 0.01900093] 268.53091] 0.002257425] 0.0047621]
"EMFAC 2017

[Conversion Factors

[grams per pound 53.59231]
[pounds per ton
[pounds per metric ton 220462267

[Global Warming Potential |
[CO2

l&a 25|
N20 298]
Note: GWP e the 100-year GWPs from the IPCC fourth assessment report

(AR2), consistent with the California Air Resources Board 2019 GHG emissions
inventory.




Station Electricity Emissions (Indirect)

Emissions (lb/day) Emissions (metric tons per year)
Station kWh/month Electricity Provider CO2 CH4 N20 CO2e C02 CH4 N20 CO2e
Lodi 4,019 |[PG&E 38.74 0.00 0.00 39.01 6.41 0.00 0.00 6.46
Lodi Variant 5,741 |PG&E 55.34 0.01 0.00 55.72 9.16 0.00 0.00 9.22
Elk Grove 10,621 |SMUD 205.46 0.01 0.00 206.16 34.02 0.00 0.00 34.13
Elk Grove Variant 12,056 |SMUD 233.21 0.01 0.00 234.01 38.61 0.00 0.00 38.74
City College 287 |SMUD 5.55 0.00 0.00 5.57 0.92 0.00 0.00 0.92
Midtown 718 |SMUD 13.89 0.00 0.00 13.94 2.30 0.00 0.00 2.31
Old North Sacramento 3,229 |[SMUD 62.46 0.00 0.00 62.68 10.34 0.00 0.00 10.38
Natomas 4,306 [SMUD 83.30 0.00 0.00 83.58 13.79 0.00 0.00 13.84
*Anticipated station electricity use provided by project engineering team.
Station Electricity Emissions by Air District
Emissions (pounds per day) Emissions (metric tons per year)
C02 CH4 N20 CO2e C02 CH4 N20 CO2e
SJVAPCD 55.34 0.01 0.00 55.72 9.16 0.00 0.00 9.22
SMAQMD 398.41 0.02 0.00 399.78 65.96 0.00 0.00 66.19
Emission Factors
CO2 (Ib/MWh) CH4 (Ib/MWh) N20 (Ib/MWh)
PG&E' 294.00 0.033 0.004
SMUD? 590 0.033 0.004

Notes:

1. PG&E CO2 emission factor based upon PG&E 2018 Corporate Responsibility and Sustainability Report
(http://www.pgecorp.com/corp_responsibility/reports/2018/assets/PGE_CRSR_2018.pdf). Emission factors for CH4 and N20 based upon U.S. EPA
eGrid (https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf)
2. SMUD emission factors based upon U.S. EPA eGrid 2016

Conversion Factors

kWh to MWh 0.001
pounds per ton 2000
pounds per metric ton 2204.62262
average days per month 30.5
days per year 365
Global Warming Potential

C0O2 1
Ch4 25
N20 298

Note: GWP are the 100-year GWPs from the IPCC fourth




Station Waste Emissions (Indirect)

Emissions (Ib/day)

Emissions (metric tons per year)

Average Monthly
Station Tonnage CcO2 CH4 N20 CO2e CO02 CH4 N20 CO2e
Lodi 0.58 8.7061 0.4317 0.0000 19.4987 1.44 0.07 0.00 3.23
Lodi Variant 0.70 10.5073 0.5210 0.0000] 23.5329 1.74 0.09 0.00 3.90
Elk Grove 1.80 27.0189 1.3398 0.0000] 60.5133 4.47 0.22 0.00 10.02
Elk Grove Variant 1.80 27.0189 1.3398 0.0000] 60.5133 4.47 0.22 0.00 10.02
City College 0.05 0.7505 0.0372 0.0000 1.6809 0.12 0.01 0.00 0.28
Midtown 0.14 2.1015 0.1042 0.0000 4.7066 0.35 0.02 0.00 0.78
Old North Sacramento 0.54 8.1057 0.4019 0.0000 18.1540 1.34 0.07 0.00 3.01
Natomas 0.81 12.1585 0.6029 0.0000] 27.2310 2.01 0.10 0.00 4.51
*Anticipated station electricity use provided by project engineering team.
Station Waste Emissions by Air District
Emissions (pounds per day) Emissions (metric tons per year)
CcO2 CH4 N20 CO2e CcO2 CH4 N20 CO2e
SJVAPCD 10.51 0.52 0.00 23.53 1.74 0.09 0.00 3.90
SMAQMD 50.13 2.49 0.00 112.29 8.30 0.41 0.00 18.59
Emission Factors
CO2 (tons/ton waste) CH4 (tons/ton waste)|N20 (tons/ton waste)
0.23 0.011350894 0
Source: CalEEMod
Conversion Factors
pounds per ton 2000
pounds per metric ton 2204.62262
average days per month 30.5
days per year 365
Global Warming Potential
CO2 1
Ch4 25
N20 298

Note: GWP are the 100-year GWPs from the IPCC fourth




Erissions (b/day) Ermssions (tonslyear) (COZ measured In MT/yean)
Number of | One-Way | Distance |, PMI0 PM25 PMI0 PM25
Vehicle PM10 PM10 PM2.5 PM2.5 PM10 PM10 PM2.5 PM2.5
Air District Busses per | Trips per |perTrip | (2156 ROG | co | Nox | soz | Fugitve | PO | PO | Fugive | PM2S | PM2S | cor | cha | neo coz ROG co | Nox | so2 | Fugitve | @i | TRV | Fugitve | SR | TBY | co2 | cHa | N20 | cOze
Trip Dav | (miles) Dust Dust Dust Dust
SIVAPCD 0 0 0 {roan Bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0
Urban Bus
sMAQMD 1 14 8| (Diesel) 0.00013| 0.01449| 0.12106] 0.00272| 0.03515| 0.00098| 0.03613| 0.01453| 0.00084| 0.01547| 287.658| 0.00945| 0.04522| 301.3681225| 2.46355E-05 0.00265| 0.02209] 0.0005| 0.00641] 0.00018| 0.00659| 0.00265| 0.00017| 0.00282| 52.4975| 0.00172| 0.00825 49.8949
Operational davs per vear: 365
Emission Factors (g/mile) *
Vehicle Category PM10 PM10 PM25
ROG co NOX so2 Pt | st | o | PO | Egmsc | o coz | cHa | N2o
UBUS (Diesel) 0,000546697 0.0567034] 0.4903046] _0.011013361] 01423401 | 0.0039644] 0.1463045] _0.05686] 0.0037629] 0.0626529] 1164.9938 | 0.0362626] 01831208

*Source: EMFAC 2017 v1.0.2 Emission Rates for Sacramento County Calendar Year 2025 (operational year)
Note: Fugitive dust accountes for tire wear and brake wear.

Conversion Factors

[grams per pound 453.50237
pounds per ton 2000}
pounds per metric ton 2204.62262

Global Warming Potential |
co2 1
Cha 25

N20
Note: GWP are the 100-year GWPs from the IPCC fourth

EMFAC2017 (v1.0.2) Emission Rates
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Constrution Energy

Table 4.6-3 Estimated Fuel Consumption During Project Construction

N | Total Emissions (metric tons CO,e) per Year |  EmissionFactor | Fuel Usage b (gallons/Year) Total Energy
Segmentand Facility | 2021 | 2022 | 2023 | (MTCO./gallon)a | 2021 | 2022 | 2023 I (MMBtu)
San Joaquin County
LODI STATION 686 0 0 1.02E-02 67,564 0 0 9,330
LODI _STATION - SOUTH ALTERNATIVE 686 0 0 1.02E-02 67,564 0 0 9,330
TRACK CURVE RECONSTRUCTION EAST MARCH LN TO EAST SWAIN RD 0 60 0 1.02E-02 0 5,858 0 809
TRACK CURVE RECONSTRUCTION NORTH OF NORTH NEW HOPE RD 0 60 0 1.02E-02 0 5,858 0 809
HAMMER LANE SIDING UPGRADE 0 0 119 1.02E-02 0 0 11,717 1,618
THORNTON SIDING UPGRADE & EXTENSION 0 0 238 1.02E-02 0 0 23,433 3,236
LODI SIDING 476 0 0 1.02E-02 46,867 0 0 6,472
Sacramento County
ELK GROVE STATION ACCESS (Fourth Leg of Existing Intersection) 606 0 0 1.02E-02 59,644 0 0 8,236
ELK GROVE STATION ACCESS (Fourth Leg of Existing Intersection) 606 0 0 1.02E-02 59,644 0 0 8,236
CITY COLLEGE STATION 0 0 608 1.02E-02 0 0 59,822 8,261
MIDTOWN SACRAMENTO STATION 779.16 0 0 1.02E-02 76,689 0 0 10,590
OLD NORTH SACRAMENTO STATION 0 0 911 1.02E-02 0 0 89,644 12,379
NATOMAS / SACRAMENTO AIRPORT STATION 751.06 0 0 1.02E-02 73,923 0 0 10,208
TRACK CURVE RECONSTRUCTION SOUTH OF DESMOND RD 0 60 0 1.02E-02 0 5,858 0 809
TRACK CURVE RECONSTRUCTION NORTH OF ELK GROVE STATION 0 60 0 1.02E-02 0 5,858 0 809
PHILLIPS SIDING UPGRADE & EXTENSION 119.04 0 0 1.02E-02 11,717 0 0 1,618
POLLOCK SIDING UPGRADE 0 0 119 1.02E-02 0 0 11,717 1,618
SOUTH SACRAMENTO SIDING UPGRADE 0 0 280 1.02E-02 0 0 27,557 3,806
DEL PASO SIDING UPGRADE & EXTENSION 2021 0 0 1.02E-02 198,917 0 0 27,470
ELK GROVE SIDING 533 0 0 1.02E-02 52,424 0 0 7,239
NEW CROSSOVER 0 0 119 1.02E-02 0 0 11,717 1,618
Total Construction
Total Construction San Joaguin County | 1,163 | 119 | 357 | 1.02E-02 | 114431 | 11717 | 35150 | 15,802
Total Construction Sacramento County | 3765 | 119 | 2,037 | 1.02E-02 | 370607 | 11717 | 200456 | 51,179
Amortized Demands (over 30 years)
Total Construction San Joaquin County 3,814.35 390.56 1,171.67 527
Total Construction Sacramento County 12,353.56 390.56 6,681.88 1,706

a U.S. Energy Information Administration 2016 (https://www.eia.gov/environment/emissions/co2_vol_mass.php)

b Conservatively assumed diesel

http://www.theclimateregistry.org/wp-content/uploads/2017/05/2017-Climate-Registry-Default-Emission-Factors.pdf

http://www.theclimateregistry.org/wp-content/uploads/2017/05/2017-Climate-Registry-Default-Emission-Factors.pdf

https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references

https://www.eia.gov/environment/emissions/co2_vol_mass.php

https://www.eia.gov/environment/emissions/co2_vol_mass.php

https://www.eia.gov/energyexplained/index.cfm?page=about_btu

Conversion Factors

Category Amount Units

Diesel (heat content) 5.8 MMBtu/barrel
Motor Gasoline 5.25|MMBtu/barrel
Natural Gas 0.1)|MMBtu/therm
Propane 0.0913| MMBtu/gallon
Kerosene 0.135|MMBtu/gallon
Wood 20{MMBtu/cord
Gallons per Barrel 42 gallons/barrel

http://www.theclimateregistry.org/wp-content/uploads/2017/05/2017-Climate-Registry-Default-Emission-Factors. pdf




Project Construction Data Input
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Off-road Equipment Exhaust Emissions
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Earth Moving & Demolition Emissions
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Paving and Architectural Coating Emissions

*Assumed paving to occur during structures phase except where noted by *, in which it occurs during rail work phase.

|Days of work per week:
Average Workdays per Month:

5
215

ROG Emissions

- —
Project Element Dhgfaﬁ:?nuTMmﬁi) o '\I;\ll(r;tla(for Area (ft%) Total (tons) Daily (Ib/day)
LODI STATION 6 50% 200000 0.01 0.1865
LODI STATION - SOUTH ALTERNATIVE 6 50% 230000 0.01 0.2145
ELK GROVE STATION ACCESS (New Intersection West of Existing) 6 50% 650000 0.02 0.6061
ELK GROVE STATION ACCESS (Fourth Leg of Existing Intersection) 6 50% 570000 0.02 0.5315
CITY COLLEGE STATION 3 50% 0 0.00 0.0000
MIDTOWN SACRAMENTO STATION 3 50% 150000 0.00 0.2798
OLD NORTH SACRAMENTO STATION 6 50% 210000 0.01 0.1958
NATOMAS / SACRAMENTO AIRPORT STATION 3 50% 238000 0.01 0.4439
NATOMAS MAINTENANCE & LAYOVER FACILITY 24 50% 315000 0.01 0.0734
TRACK CURVE RECONSTRUCTION EAST MARCH LN TO EAST SWAIN
RD 0 50% 0 0.00 0.0000
TRACK CURVE RECONSTRUCTION NORTH OF NORTH NEW HOPE RD 0 50% 0 0.00 0.0000
TRACK CURVE RECONSTRUCTION SOUTH OF DESMOND RD 0 50% 0 0.00 0.0000
TRACK CURVE RECONSTRUCTION NORTH OF ELK GROVE STATION 0 50% 0 0.00 0.0000
HAMMER LANE SIDING UPGRADE 0 50% 0 0.00 0.0000
THORNTON SIDING UPGRADE & EXTENSION 2 50% 1400 0.00 0.0039|*
PHILLIPS SIDING UPGRADE & EXTENSION 1 50% 1400 0.00 0.0078|*
POLLOCK SIDING UPGRADE 0 50% 0 0.00 0.0000
SOUTH SACRAMENTO SIDING UPGRADE 0 50% 0 0.00 0.0000
DEL PASO SIDING UPGRADE & EXTENSION 6 50% 9200 0.00 0.0086
LODI SIDING 4 50% 10070 0.00 0.0141|*
ELK GROVE SIDING 4 50% 2400 0.00 0.0034
NEW CROSSOVER 0 50% 0 0.00 0.0000



Offsite On-Raod ConstructionVehicle Emissions (Exhaust)

3 Daily Emissions
Emission Factors (g/mile) Daily Emissions (Ibiday) (metric tonsiday)
Vehilcle Type Trips/Day Miles / Day * 0 PM10
PMI0 | PMI0 PM25 PM25 | PM25 PM10 L) PM25 PM25 | PM25
ROG | €O | Nox ) soz F[‘;i’:['" Exhaust | Total | Fugitive Dust* | Exhaust | Totl | ©O2 o4 2o Roe co Nox soz Fugtve | Exnaust | Towl | Fugitve Dust | Exhaust | Towl | ©9 o 2o coze
[RENTAL DUMP TRUCKS (50% onsite/50% offste) ] 252 0221 | 0627 | 363 | 000 | 1637 | 0093 1730 0a%6 008 | 0515 | 1072|0010 0169
] 2352 0055 | o023 | oo07a | o003 | 03 | o002 03% 0,089 0001 | o000 | a2 0.004 0007
[FLAT BED TRUCK (75% onsite/25% offsite) 2 21.875 0.026 1151 0.133 1539 0.002 1541 0.385 0.001 0.386 432 0.006 0.011 |
5 15 | oo | os4s | 0099 | [ oa | ooz | o0a | ooss | oool | 00 | 3% | 0004 | 0008 m 0002
[FLAT BED TRACTOR (75% onsite/25% offsite) 2 8.75 0.221 0.627 3,639 1637 0.093 1730 0.426 0.089 0515 1072 0.010 0.169 -m-m-z:
3 384 0055 | o082 | o073 | [ 0@ | ooz | o0a% | ooss | ooor | 00w | 32 | 0004 | 0007 | oo 0w 4 ooos| 00w
0. oon 0.176]  561] 0.007 o 015
[FLAT BED TRUCK (75% onsite/25% offite) 2 175 0026 | 1151 | 0133 | 000 1539 | 0002 1541 0.385 0001 | 038 | a3z 0006 001
[PICKUPS (509% onsite/50% offsite) 5 25 0018 | 04 | 0099 | 0003 | 033 | 0002 03% 0,089 0001 | 0000 | 3% 0.004 0008
o 72 0015 | 0825 | 0073 | 0003 | 033 | 0002 03% 0,089 0001 | 0090 | 312 0.004 0007

o 1
0057 0662 1815

1 The umber of wovker trips i based upon the number of workers listed in the Data Tab for each phase sublract the
site.
2 Mlles per ﬂay 'ar Dn mad consuction equprentis hased on on-road off-site activity estiamte in Data Tab (on-site

ab). on CalEEMod

default for San Jaanum Cuumy, wmch is longer than ueraun or Sacramente County) (miles)
3. Emission factors based on EMFAC2017 aggregate fleet for year 2021 (earliest year of construction),
4. Includes emission factor for fugitive re-entrained road dust emissions for unpaved roads (AP-42,Section 13.2.1)

[Assumptions
Teerage
Worker Trip ength 164 Workdays
per Year: 2
Months
per vear 12|
[Conversion Factors
[rams per poun
[pounds per ton
[pounds per metric ton
[Global Warming Potential
coz
[cha
[Nz0
[Note: GWP are the 100-year GWP from the IPCC fourth assessment report (AR4), consistent with the
Calitonia Air Resources Board 2019 GHG emissions inventory.
Total
J— Construction Activity Duration (years) Daily Emissions (Iiday) Max Annual Emissions (tonsiyear) Emissions
(metric tons)
Total [Site Work Rail Work Structures | ROG_| €O | NOX_| s02 PMI0 | PM25 | ROG. NOX | s02 | PM10 | PM25 | co2 | cH4 N20. Ccoze
OD1 STATION o0 008 050 [T 238 002 731 006 002 ) 028 000 019 006 13686 000 001 24 15|
ODI_STATION - SOUTH ALTERNATIVE X 00 050 019 353 238 002 231 006 002 020 028 0.00 019 006 136,88 0.00 001 124.18)
LK GROVE STATION ACCESS (New Intersection West of Existing) 100 000 050 015 200 218 001 165 005 002 019 028 000 018 005 13080 000 001 118.66]
LK GROVE STATION ACCESS (Fourth Leg of Existing Intrsection) 100 000 050 016 209 218 001 165 005 002 019 028 0.00 018 005 13080 000 001 118.66|
ITY COLLEGE STATION 03 0 025 019 353 238 002 231 006 001 o1 010 000 ) 003 7329 000 001
IDTOWN SACRAMENTO STATION 08 03 025 019 353 238 002 231 006 002 019 024 000 017 005 12252 000 001 111.15]
083 0 050 019 353 238 002 231 006 002 023 024 000 019 005 13869 000 001 125.82]
067 017 025 019 353 238 002 231 006 001 014 019 000 013 004 9396 000 001 85.24
117 057 200 019 353 238 002 231 006 003 058 036 000 038 o011 20283 000 002 265.65|
[TRACK CURVE RECONSTRUCTION EAST MARCH LN TO EAST SWAIN o1
R0 00 oo 000 015 22 226 001 174 006 179 045 005 051 000 001 001 000 001 000 714 000 000 6.4
[TRACK CURVE RECONSTRUCTION NORTH OF NORTH NEW HOPE RD o0 oo 000 06 22 226 001 174 006 179 045 005 051} 000 001 001 000 001 000 714 000 000 6.4
[TRACK CURVE RECONSTRUCTION SOUTH OF DESWIOND RD 001 oo 000 015 22 226 001 174 006 179 045 005 051 000 001 001 000 001 000 714 000 000 6.4
[TRACK CURVE RECONSTRUCTION NORTH OF ELK GROVE STATION o0 oo 000 06 22 226 001 174 006 179 045 005 051} 000 001 001 000 001 000 714 000 000 6.4
R LANE SIDING UPGI 008 08 000 015 22 226 001 174 006 179 045 005 051 000 002 002 000 002 001 1628 000 000 125
[THORNTON SIDING UPGRADE & EXTENSION 017 o7 000 06 22 226 001 174 006 179 045 005 051} 000 005 005 000 004 001 2856 000 000 2591
[PHILLIPS SIDING UPGRADE & EXTENSION 008 08 000 015 22 226 001 174 006 179 045 005 051 000 002 002 000 002 001 1628 000 000 125
[POLLOCK SIDING UPGRADE 008 008 000 06 22 226 001 174 006 179 045 005 051} 000 002 002 000 002 001 1428 000 000 1295
[SOUTH SACRAMENTO SIDING UPGRADE 008 0 000 015 22 226 001 174 006 179 045 005 051 000 006 003 000 003 001 26.43 000 000 2328
[DEL PASO SIDING UPGRADE & EXTENSION 050 050 050 019 353 238 002 231 006 237 061 006 0566 001 023 015 000 015 004 11802 000 001 10707
LODI SIDING 03 03 000 015 22 226 001 174 006 179 045 005 051 001 o1 010 000 008 002 000 000 5182
[ELK GROVE SIDING 025 0 035 019 353 238 002 231 006 237 061 006 0566 001 013 008 000 008 002 000 000 5842
[NEw CROSSOVER 008 008 000 016 22 174 006 179 045 005 051} 000 002 002 000 002 001 000 000 1295
“*Note that some focations do not include all phases, s0 formulas for maimum dally emissions in 2bove Chart vary to not include emissions for phases with no acivy at @ specific ocation
* To estimate , it assumed that some point within duration for each location.
Total Site Work Rail Work_Structures
7] 2 T 3
7] 2 1 A
7] 2 o 3
7] 2 o 3
. 4 f
n + 5
10 4 3
n 5 A
s 2 f
A 1 5
n 5 15
m 0 2
[ [ 0
o5 o5 0
o5 o5 o
o5 o5 0
T T o
P 2 0
T 1 o
1 1 0
T ] o
I A 5 c
. 4 o
5 5 4
i T 0




	Appendix B Quantification of Criteria Air Pollutant and Greenhouse Gas Emissions, and Energy Use
	Valley Rail - Sacramento Extension AQ-GHG-Energy Calculations - 25Feb2020 Print Ready_ops
	Valley Rail - Sacramento Extension AQ-GHG-Energy Calculations - 25Feb2020 Print Ready_const summary
	Valley Rail - Sacramento Extension AQ-GHG-Energy Calculations - 25Feb2020 Print Ready_const detail




