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Energy Calculations

Construction-Related Petroleum Fuels

The off-road construction equipment fuel usage was calculated through use of the off-road
equipment assumptions utilized in the CalEEMod model run (see Appendix C) and the fuel usage
calculations provided in the 2017 Off-road Diesel Emission Factors spreadsheet, prepared by CARB
(https://ww3.arb.ca.gov/msei/ordiesel.htm). The Spreadsheet provides the following formula to
calculate fuel usage from off-road equipment:

Fuel Used = Load Factor x Horsepower x Total Operational Hours x BSFC / Unit Conversion
Where:
Load Factor - Obtained from CalEEMod default values
Horsepower — Obtained from CalEEMod default values

Total Operational Hours — Calculated by multiplying CalEEMod default daily hours by the
estimated number of working days for each phase of construction

BSFC — Brake Specific Fuel Consumption (pounds per horsepower-hour) — If less than 100
Horsepower = 0.408, if greater than 100 Horsepower = 0.367

Unit Conversion — Converts pounds to gallons = 7.109

The Following Table shows the off-road construction equipment fuel calculations based on the
above formula, which shows that the off-road equipment utilized during construction of the
proposed project would consume 30,473 gallons of fuel.

Off-Road Construction Equipment Modeled in CalEEMod and Fuel Used

. Horse- Operating Total Fuel
Equipment Type Equlpm.ent Power CEL Hours Per | Operational Used
Quantity Factor Day Hours® (gallons)

Demolition

Concrete/Industrial Saws 1 81 0.73 8 160 543

Excavators 3 158 0.38 8 1,440 4,463

Rubber Tired Dozers 2 97 0.37 8 1,280 2,637
Grading

Excavators 1 158 0.38 8 480 1,488

Graders 1 187 0.41 8 480 1,900

Rubber Tired Dozers 1 247 0.4 8 480 2,448

Tractors/Loaders/Backhoes 3 97 0.37 8 1,440 2,966
Park Features Construction

Cranes 1 231 0.29 7 560 1,937

Forklifts 3 89 0.20 8 1,920 1,961

Generator Sets 1 84 0.74 8 640 2,283

Tractors/Loaders/Backhoes 3 97 0.37 7 1,680 3,460




. Horse- Operating Total Fuel
. Equipment Load )
Equipment Type . Hours Per | Operational Used
Quantity Factor q
Day Hours (gallons)
Welders 1 46 0.45 8 640 760
Architectural Coatings
Air Compressor | 1 78 | o048 | 6 120 258
Paving
Pavers 130 0.42 8 480 1,353
Paving Equipment 132 0.36 8 480 1,178
Rollers 80 0.38 8 480 837
Total Off-Road Equipment Fuel used during Construction (gallons) 30,473
Notes:

! Based on 20 days for Demolition, 60 days for Grading, 80 days for Park Features Construction, 20 days for Architectural Coatings, and 30

days for Paving.

Source: CalEEMod Version 2016.3.2, CARB, 2018.

The on-road construction-related vehicle trips fuel usage was calculated through use of the
default construction vehicle trip assumptions from the CalEEMod model run, plus the 6 daily
vendor trips added to the Demolition and Grading phases to account for water truck emissions.
The fleet average miles per gallon rates have been calculated through use of the EMFAC2017

model

(https://www.arb.ca.gov/emfac/2017/) and the EMFAC2017 model

printouts are

attached. The following Table shows the on-road construction vehicle trips modeled in CalEEMod
and the fuel usage calculations, which shows that the on-road construction-related vehicle trips
would consume 54,033 gallons of fuel.

On-Road Construction Vehicle Trips Modeled in CalEEMod and Fuel Used

Vebhicle Trip Types

Demolition of Existing Parking Lot

DET Y
Trips

Trip

Length
(miles)

Total per

Day
(miles)

Total per
Phase
(miles)

Fleet Average
Miles per
Gallon

Fuel
Used

(gallons)

Worker Trips 15 14.7 221 4,410 24.6 179

Vendor Trips 6.9 41 828 7.8 106

Haul Trips 5 20 104 2,080 7.8 267
Grading

Worker Trips 15 14.7 221 13,230 24.6 538

Vendor Trips 6 6.9 41 2,484 7.8 319
Park Features Construction

Worker Trips 170 14.7 2,499 199,920 24.6 8,133

Vendor Trips 66 6.9 455 36,432 7.8 4,675
Architectural Coatings

Worker Trips | 34 147 | so0 | 9996 | 246 407
Paving

Worker Trips | 15 147 | 221 | e615 | 246 269

Total Off-Road Equipment Fuel used during Construction (gallons) 14,893




Trip Total per Total per | Fleet Average Fuel
Length Day Phase Miles per Used
(miles) (miles) (miles) Gallon (gallons)

Daily
Trips

Vehicle Trip Types

Notes:

! Based on 20 days for Demolition, 60 days for Grading, 80 days for Park Features Construction, 20 days for Architectural Coatings, and 30
days for Paving.

Source: CalEEMod Version 2016.3.2, CARB, 2018.




91 uoj|es 43d s9|IA 8AY 199]4
Aep Jad suo|e3 6Z¥'600°LT
Aep uad |13 000°T 600°LT €669TT'8TY  (sal03a1e) ||v) Aep Jad sajiw 3d1yan
8¥¢0er9€E'8T 6C¢0°€SLE TTEL'C0T88 TLST'8E6 SyD pa1edaidsy pa1esdasddy Sndan 0¢oc¢ 1SV0D HLNOS
9TLLOSEY 0T TG9°¢L06 86T98'0CveE6  €91'89CC SYD pa1edaidsy paiesdalssy SNgs 0co¢ 1SV0OD HLNOS
9CE6LBYE'TS C'€869TT VSECPSECST €C8'9189 SVYD paiedalddy paiedalssy SNd0o 0¢0¢ 1SV0D HLNOS
88¢619°69¢C 8'avvc6r 6SL°890SEET  SY'CTIVC SYD paiedauddy paiedalssy 1AHW 0¢0¢ 1SV0D HLNOS
€95/€65099 6S6°S0SE LLTE'ETTIEE LS SPOSE SvyD pa1edauddy pa1esdasdsy HIN 0¢0¢ 1SV0D HLNOS
CEBECH'CO6TC 8080469 6S°€098T9VS  €E€V60ST SYD pa1edaiddy paiesdalssy AQIN 020t 1SV0OD HLNOS
996%1C9°CS C'C0L8ES CECT08E9T6T T'TSE6GIC SYD paiedalddy paiedalssy AJW 020t 1SV0D HLNOS
LI9TTOST'ETT C'LS98¢Y 660°CE68TOT  ¢8'TLLSC SvYD paiedaiddy paiedalssy ¢1dH1 0¢0¢ 1SV0D HLNOS
€59¢S79'CT19 66598SC 98S°0T8EEE9 9 VI9ELT SvyD pa1edaiddy pa1edasdsy TLAHT 0C0¢ 1SV0D HLNOS
8TS06L7ESE €CETL86 T6'VEBBIVI8  0SS80TC SYD pa1edaidsy paiesdalssy ¢1a1 0¢oc 1SV0OD HLNOS
L0€E0L'600T €ELT60E T'LEBISYST QLSEL9 SYD paiedalddy paiesdalssy 1141 0¢0¢ 1SV0D HLNOS
CECCER'S9E8 V00TLT6C 9'68LSYeStC 6V18LT19 SYD paiedaiddy paiedalssy vai 0coc 1Sv0D HLNOS
LTTE6EYCE'T 9€0'¢VLT T80CY6'VYSL S6990°L8 SyD pa1edauddy paiesdasddy 1dHH 0¢0¢ 1SV0D HLNOS
uondwnsuo) |an4 sdua] LINAuonejndod |an4 paads JeaA |9POIAl 1D IIYIA A Jepudje) uoi3ay

uonndwnsuo) |an4 4o} Aep/suo||ed 00T ‘suolssiwg o) Aep/suoy ‘sdiij 4oy Aep/sdiil ‘LINA 404 Aep/sejiw isuun
$9140391€) £00ZIV4IAT :uonesisse|d SPIYaA

[enuuy :uoseas
070T :Jeaj Jepuajed

1SV0D HLNOS :uoi3ay
uiseg JIy :9dA] uoiSay

Aiojuanui suoissiwg (z°0°TA) LT0ZIV4ING



Aep Jad suojle8 zeTVES‘T
Aep Jad ||e8 000'T t€S‘C

16196/96C°0
€EV99¢9'9¢
91889V LE
Tr8v808°¢cL
¢10c0€€6°0T
¢S969£09°EY
€9€98¢6/'98
S0S0€96°€0¢
9v008L18 VT
STOVLLLOVO
ceE60vvLT Y

TC6SLL99/T
uondwnsuo) |an4

£L9/8LCL
T€0LECL
LT'9€86¢E
6T€99T1
L6E°SYTT
SOLTET

9'GGE0TS
vSL66CT
LT TS6YS
¢08'6¢ST
§'9¢09¢€¢

£L'9599v6
sdu)

8L

vSE6vL6T

€Y LL8T
Ev0'€0C86T
LET'¥6L00€E
ST'9CL8EEL
¢L00TETT

' v869¢CTT
8'689719T

CLCSE9 LY
9/9°'18886Y
v6vE'80€0T
86'T6TLY0C
vPoEBCTT

LA uone|ndod

uoj|ed 43d sa|IN 8AY 19314 ¥onJL [9s3al1Q

Aep Jad s3|1w 3|21YaA (LAHIA ‘AQIN ‘LAHH) 32nJL [9s31a

696181
CEETLTY
Tv'990v
L'T9L9TT
LEESPTT
8€'50£9¢
L8'CLSOY
v'6ceeot
v9'v/L0TT
969¢€°9¢Y
€£°8986V1
TO'TOVY6

1sd
1sd
1sda
1sda
1sd
1sda
1sda
1sda
1sd
1sd
1sda

1sd
1and

paleda.33y
pa31eda.33y
pa3leda.33y
paie3a.433y
paleda.33y
pa31eda.33y
paileda.33y
pa1e3a.433y
paleda.33y
pa31eda.33y
pa3leda.33y
paie3a433y

paads

po31eda2.433y
po31e32.433y
po31eda.433y
pa1e32433y
po31ed2.433y
po31e32.433y
po31eda2.433y
pa1e32433y
pa31ed2.433y
po31e32.433y
po31eda2.433y
pa1e3a433y

13 [3POIA 18D 3IYA A Jepuajed

Snan 0c¢oc¢
SNas 0¢o¢
SN4a0o 0¢oc¢
L1dHIN 0¢0c¢
HIN 0¢0¢
AQIN 0¢0¢
¢1AHT 0¢0¢
T1AHT 0¢0¢
¢1d1 0¢oc¢
11d1 0¢0¢
vai 0¢oc
1dHH 0¢o¢

1SvOD HLNOS
1Sv0Jd HLNOS
1SVO2 HLNOS
1SvVO2 HLNOS
1SvO2 HLNOS
1SV0Jd HLNOS
1SVO2 HLNOS
1SVO2 HLNOS
1SvO2 HLNOS
1SV0Jd HLNOS
1SVO2 HLNOS

1SV0D HLNOS
uoi3ay

uonndwnsuo) |an4 4o} Aep/suo||ed 00T ‘suolssiwg o) Aep/suoy ‘sdiij 4oy Aep/sdiil ‘LINA 404 Aep/sejiw isuun
$9140391€) £00ZIV4IAT :uonesisse|d SPIYaA

[enuuy :uoseas
070T :Jeaj Jepuajed

1SV0D HLNOS :uoi3ay
uiseg JIy :9dA] uoiSay

Aiojuanui suoissiwg (z°0°TA) LT0ZIV4ING



