
Project: Excelaron, LLC Exploratory Oil, Huasna

Site Preparation Phase Summary Daily Emissions

ROG NOx CO SO2 CO2 PM10
Day 1
  Mobile 0.84 6.56 5.56 0.01 933 0.25
  Bulldozer 0.97 10.08 2.77 1.10 800 0.90
  Dirt piling 40.87

Subtotal, lbs/day: 1.81 16.64 8.32 1.11 1734 42.02
Average Daily Road PM10 *
  Mobile 0.60 3.95 4.71 0.01 663 0.16 15.73
  Bulldozer 0.36 3.78 1.038 0.411 300 0.34
  Dirt piling 15.33

Subtotal, lbs/day: 0.97 7.73 5.74 0.42 963 15.82 15.73
* Includes graveling of Mankins and Porter Ranch roads, but not use of dust suppressant

Drilling and Testing Phase Summary Emissions for Maximum Day

ROG NOx CO SO2 CO2 PM10 Road PM10 *
Mobile Average Daily * 0.73 5.00 5.93 0.01 817 0.20 26.22
Stationary Equipment Max Daily 7.29 108.35 37.23 7.17 20,499 4.30
Oil loading 0.10
Baker Tank 0.5

Subtotal, lbs/day: 8.12 113.34 43.15 7.17 21,316 4.50 26.22
Construction Threshold: 185 185 None None None None None

Exceed Threshold? No No
   * Note:  Maximum mobile equipment use does not occur simultaneously with maximum stationary use (drilling
       operations).  Worst case day shown.  Road dust includes effect of graveling, not use of suppressant.

Construction Phase Total Emissions, One Quarter (10 weeks total)
Note:  Each well will require 2-3 days of drilling.  Quarterly emissions based on total of 12 days of drilling. 

ROG NOx CO SO2 CO2 PM10 Road PM10
Site preparation, lbs 10.5 86.2 60.0 4.9 10,403 184.4 157.3
Drilling and Testing and fugitive ROG, lbs 125.3 1300.1 446.7 86.0 245,991 51.6
Concrete pump (4 days), lbs 1.5 6.0 4.5 0.0 799 0.6
Mobile, lbs 40.8 280.0 331.8 0.5 45,747 11.2 1,835.3, , ,

Total, tons: 0.09 0.84 0.42 0.05 151 Total PM10: 1.12
Construction Threshold: 2.5 2.5 None None None 2.5

Exceed Threshold? No No No

Operational Phase Emissions
Project Scenario:  Preferred Project Alternative - Porter Ranch Roads to Oxnard Refinery (SLO County Emissions Only)

ROG NOx CO SO2 CO2 PM10 Road PM10
Mobile emissions, lbs/day 1.26 15.00 8.86 0.02 1,866 0.55 29.4
Stationary onsite emissions, lbs/day 8.35 10.90 6.29 0.87 10,476 0.17

Total, lbs/day 9.6 25.9 15.1 0.9 12,342 Total PM10: 30.1
Total, tons/qtr 0.40 1.09 0.64 0.04 518 Total PM10: 1.26

Annual Tons (365 days) 1.75 4.73 2.76 0.16 2,252 Total PM10: 5.49
Exceed Tier 1 Threshold? No Yes No No Yes
Exceed Tier 2 Threshold? No Yes No No Yes
Exceed Tier 3 Threshold? No No No No

Greenhouse Gases Stationary
CH4 N2O CH4 Total CO2e

Total, lbs/day 12,342 0.07 0.06 0.49 12,373
Total, tons/qtr 518 0.73 1.06 0.01 849
Annual Tons 2,252 0.01 0.01 0.09 2,258

Annual metric tons of CO2eq: 2,048
Threshold: None

Project Scenario:  Originally Proposed Project - Travel via Huasna Road to Conoco-Philips Refinery
ROG NOx CO SO2 CO2 PM10 Road PM10

Mobile emissions, lbs/day 1.45 13.29 7.89 0.02 1,642 0.50 6.2
Stationary onsite emissions, lbs/day 8.35 10.90 6.29 0.87 10,476 0.17

Total, lbs/day 9.8 24.2 14.2 0.9 12,118 Total PM10: 6.9
Total, tons/qtr 0.41 1.02 0.60 0.04 509 Total PM10: 0.29

Annual Tons (365 days) 1.79 4.41 2.59 0.16 2,212 Total PM10: 1.26
Exceed Tier 1 Threshold? No Yes No No No
Exceed Tier 2 Threshold? No No No No No
Exceed Tier 3 Threshold? No No No No

Greenhouse Gases Stationary
CH4 N2O CH4 Total CO2e

Total, lbs/day 12,118 0.07 0.06 0.49 12,150
Total, tons/qtr 509 0.00 0.00 0.01 510
Annual Tons 2,212 0.01 0.01 0.09 2,217

Annual metric tons of CO2eq: 2,011
Threshold: None

Mobile
CO2

CO2
Mobile
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Project: Excelaron, LLC Exploratory Oil, Huasna
Scenario: Mobile transit of equipment, materials, and workers to site

Emission Factor Assumptions
San Luis Obispo County EMFAC 2007 Annual Average
70 F, Relative Humidity 60%, Year 2009 emissions
Crew trip length from Arroyo Grande, Pismo Beach, or Santa Maria: 23.5 miles
Equipment trip length from Santa Maria/Nipomo: 23.5 miles 
Traffic:  See Enclosures A, B, and C

Running Emissions, grams/mile

Vehicle Type Speed ROG NOx CO SO2 CO2 Exhaust Tire Wear Brake
HDD, All 25 1.479 15.479 9.355 0.019 1948.691 0.627 0.034 0.013
HDD, All 35 0.972 14.651 6.751 0.017 1735.704 0.511 0.034 0.013 CH4 N2O
HDD, All 55 0.827 14.642 5.531 0.015 1582.398 0.538 0.034 0.013 0.06 0.05
LDT2, All 35 0.14 0.53 4.172 0.004 392.55 0.02 0.008 0.013 0.06 0.06
MDV, All 35 0.13 0.533 3.82 0.005 535.934 0.019 0.008 0.013 0.06 0.05

* CA Climate Action Registry, March 2007

Start Emissions, grams/trip (all cold start) Extra ROG
Vehicle Type ROG NOx CO SO2 CO2 PM10 Hot Soak, g/trip Evap loss, g/min Evaporative Loss
HDD, All 13.217 10.815 14.801 0.006 267.452 0.019 0.099 0.007 assumes 60 min/trip
LDT2, All 1.405 0.864 15.227 0.003 258.727 0.03 0.287 0.065
MDV, All 1.589 0.904 178.298 0.004 353.303 0.026 0.207 0.046
MHD, All 3.74 2.057 50.017 0.002 158.947 0.009 0.112 0.024

Site Initiation (Surface Preparation)
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Average Maximum

HDD one-way trip/day 8 10 12 12 2 0 0 0 0 2 4.6 12
LDT one-way trip/day 10 12 12 12 12 12 12 12 12 12 11.8 12

     
Running Emissions, lbs/day

ROG 0.48 0.59 0.69 0.69 0.19 0.09 0.09 0.09 0.09 0.19
NOx 6.35 7.92 9.44 9.44 1.85 0.33 0.33 0.33 0.33 1.85
CO 4.96 6.09 6.79 6.79 3.29 2.59 2.59 2.59 2.59 3.29

SO2 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
CO2 922.78 1143.30 1323.15 1323.15 423.90 244.05 244.05 244.05 244.05 423.90

PM10 0.25 0.31 0.37 0.37 0.08 0.03 0.03 0.03 0.03 0.08

Start Emissions/ lbs/day
ROG 0.26 0.33 0.39 0.39 0.10 0.04 0.04 0.04 0.04 0.10
NOx 0.21 0.26 0.31 0.31 0.07 0.02 0.02 0.02 0.02 0.07
CO 0.60 0.73 0.79 0.79 0.47 0.40 0.40 0.40 0.40 0.47

SO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PM10
GHG Emission Factors

g/mi *

CO2 10.42 12.74 13.92 13.92 8.02 6.84 6.84 6.84 6.84 8.02
PM10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Additional ROG, lbs/day 0.10 0.12 0.12 0.12 0.11 0.11 0.11 0.11 0.11 0.11

Total Site Initiation Phase

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Average, lbs Maximum
Quarterly Total, 

tons
ROG 0.84 1.04 1.20 1.20 0.40 0.23 0.23 0.23 0.23 0.40 0.6 1.2 0.003
NOx 6.56 8.18 9.75 9.75 1.92 0.35 0.35 0.35 0.35 1.92 3.9 9.7 0.020

CO 5.56 6.82 7.59 7.59 3.76 3.00 3.00 3.00 3.00 3.76 4.7 7.6 0.024
SO2 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.000
CO2 933.20 1156.04 1337.07 1337.07 431.92 250.90 250.90 250.90 250.90 431.92 663.1 1337.1 3.315

PM10 0.25 0.32 0.37 0.37 0.08 0.03 0.03 0.03 0.03 0.08 0.2 0.4 0.001
PM10 Road Dust: 61.4 0.307

Drilling and Testing Phase (Note: 7 days per week)
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Average Maximum

HDD one-way trip/day * 6.3 5.1 5.1 5.1 5.1 5.1 5.1 10.0 5.9 10.0
LDT one-way trip/day 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
MDV one-way trip/day 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
  * Note: 4 additional trips during Week 1 and 8 for drill rig component mobilization/demobilization than in OEG July 2008 letter 

Running Emissions, lbs/day
ROG 0.41 0.35 0.35 0.35 0.35 0.35 0.35 0.60 0.4 0.6
NOx 5.13 4.26 4.26 4.26 4.26 4.26 4.26 7.95 4.8 8.0
CO 5.02 4.62 4.62 4.62 4.62 4.62 4.62 6.32 4.9 6.3

SO2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0 0.0
CO2 841.03 738.25 738.25 738.25 738.25 738.25 738.25 1175.03 805.7 1175.0

PM10 0.21 0.18 0.18 0.18 0.18 0.18 0.18 0.32 0.2 0.3

Start Emissions, lbs/day
ROG 0.22 0.19 0.19 0.19 0.19 0.19 0.19 0.33
NOx 0.18 0.15 0.15 0.15 0.15 0.15 0.15 0.26
CO 1.06 1.02 1.02 1.02 1.02 1.02 1.02 1.18

SO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO2 11.44 10.77 10.77 10.77 10.77 10.77 10.77 13.63

PM10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Additional ROG, lbs/day 0.13 0.12 0.12 0.12 0.12 0.12 0.12 0.13

Total Drilling and Testing Phase Daily Emissions
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Average Maximum

ROG 0.76 0.67 0.67 0.67 0.67 0.67 0.67 1.06 0.7 1.1
NOx 5.31 4.41 4.41 4.41 4.41 4.41 4.41 8.22 5.0 8.2

CO 6.08 5.64 5.64 5.64 5.64 5.64 5.64 7.50 5.9 7.5
SO2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0 0.0
CO2 852.47 749.02 749.02 749.02 749.02 749.02 749.02 1188.66 816.9 1188.7

PM10 0.21 0.18 0.18 0.18 0.18 0.18 0.18 0.32 0.2 0.3
PM10 Road Dust: 73.7

0.166
0.000

22.873

Quarterly Total, tons
0.020
0.140

0.006
2.063
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Project: Excelaron, LLC Exploratory Oil, Huasna
Scenario: Mobile transit of equipment, materials, and workers to site

Operational Phase

All Alternatives ADT ROG NOx CO SO2 PM10 CO2 CH4 N2O CO2e
Crews (LDT2) 6 0.12 0.18 1.50 0.00 0.01 125 0.0187 0.0187 131

Propane Delivery (HDD) 0.3 0.02 0.22 0.11 0.00 0.01 26 0.0009 0.0007 26
Scenario: Original Proposed Project - Huasna Road to Conoco-Philips refinery

Oil Haul (HDD) to Arroyo Grande 16 1.08 9.43 4.69 0.01 0.35 1081 0.0370 0.0309 1091
Oil Haul (HDD) AG to C-P Refinery (6.7 mi) 16 0.23 3.46 1.60 0.00 0.13 410 0.0142 0.0118 414

Total Huasna Road to CP: 1.45 13.29 7.89 0.02 0.50
Note: 7 days/week

ROG NOx CO SO2 PM10 CO2 CH4 N2O CO2e
Huasna Road to CP: 0.06 0.59 0.35 0.00 0.02 68.98 0.00 0.00 69.8 253.4

Preferred Alternative - Porter Ranch to SLO County line: 0.06 0.67 0.39 0.00 0.02 78.36 0.00 0.00 79.2 287.4
Note:  89 working days/quarter

Conversion to Carbon Dioxide Equivalency (CO2e) Units based on Global Warming Potential (GWP)
CH4 23 GWP
N2O 296 GWP
1 ton (short, US)  = 0.90718474 metric ton.

Annual metric 
tons of CO2eq:

Emissions, lbs/day Greenhouse Gas Emissions, lbs/day

Quarterly Emissions, tons GHG Quarterly Emissions, tons
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Project: Excelaron, LLC Exploratory Oil, Huasna

Scenario: Site Preparation

Usage per day
Equipment Number in hours CO NOx PM10 SOx ROG CO2 ** CO NOx PM10 SOx ROG CO2

Crawler Tractors, Day 1 1 8 0.346 1.26 0.112 0.137 0.121 100 2.768 10.08 0.896 1.096 0.968 800
Crawler Tractors, Day 2-10 1 3 0.346 1.26 0.112 0.137 0.121 100 1.038 3.78 0.336 0.411 0.363 300
*  From Table 6.1 of the SLOAPCD CEQA Air Quality Handbook, 2003
** Emission factor of 1.15 lbs/hp-hr per USEPA AP-42, Section 3.3, October 1996.  Assumes 150 hp diesel engine (typical Caterpillar D-6) working at 58% load factor.

Dirt Pushing [Bulldozing] Day 1 Day 2-10 Notes
Silt Content 45 45 % Santa Lucia shaly clay loam, Soil Survey of San Luis Obispo County, Sept. 1984

Moisture Content 15 15 % Assumed typical handling moisture content.
Hours Operating 8 3

Number of bulldozers 1 1
TSP Emissions 16.2 16.2 lbs/hour
TSP Emissions 130.0 48.7 lbs/day

PM-10 Emissions 5.1 5.1 lbs/hour
PM-10 Emissions 40.9 15.3 lbs/day

Scenario: Drilling and Testing Phase Stationary Emissions

Load Maximum daily
Equipment Number factor use in hours Hp CO NOx PM10 SOx VOC CO2 ** CO NOx PM10 SOx ROG CO2

Drill Rig (="drawworks"; two engines) 2 75% 12 270 0.316 0.943 0.037 0.393 0.031 310.5 5.688 16.974 0.666 7.074 0.558 5589
Mud Pump 2 62% 10 800 1.607 5.4 0.185 0.005 0.35 920 19.927 66.960 2.294 0.062 4.340 11408
Generator *** 2 62% 12 200 0.75 1.6 0.086 0.002 0.151 230 11.160 23.808 1.280 0.030 2.247 3422
Welder 1 62% 3.2 -- 0.228 0.304 0.032 0.0 0.075 40.3 0.452 0.603 0.063 0.000 0.149 80

Subtotal 37.2 108.3 4.3 7.2 7.3 20,499
Combined concrete mixer/pump **** 1 62% 8 82 0.228 0.304 0.032 0.0 0.075 40.3 1.131 1.508 0.159 0.000 0.372 200

* Source: SCAQMD, March 2005.  Year 2009 emission factors per HP class developed for SCAQMD by California ARB using the OFFROAD Emissions Model.  Load factors per equipment from SCAQMD. 
Emission factors for drill rig, mud pumps, and generator based on hp.  Composite emission factor used for welder.  Mud pumps based on 750+ hp generator sets.
** Emission factor of 1.15 lbs/hp-hr per USEPA AP-42, Section 3.3, October 1996.  Assumes typical Perkins diesel generator (Lincoln Vantage 400 arc welder) of about 35 hp for welder truck.
*** Note: Composite emission factors used; however, Perkins 1106D diesel generators proposed are qualified to Tier III standards.  
**** Note:  Concrete pump to be used not known and size varies between 35 to 110 hp.  82 hp used as mid-range based on a pump using a Perkins diesel.
     Concrete pump will not be operating at same time as full operation of drill rig and mud pumps; therefore it is not summed as part of the maximum daily emissions.
***** Emissions based on composite factors.  Actual in use Kenai Drill Rig #4 consumes 400 gallons diesel fuel per day of normal operations and based on emissions factors provided by Caterpillar at time of engine purchase, this rig produces 
      81.58 lbs/day NOx and 1.29 lbs/day ROC (25% and 80% less than caculated, respectively).

Production,  
gal per day *

Uncontrolled HC, 
lbs/1000 gal **

Correction to 
ROG

Control 
Efficiency

Emissions, 
lbs/day

Loading Emissions 571.4 2 0.85 95% 0.05
Unloading Emissions 571.4 2 0.85 95% 0.05
*  Assumes one tank truck (4,000 gallons) per week per traffic report.
** Emission factor for bottom loading tank truck for a crude oil with vapor pressure of 5 per Table 5.2-5, USEPA AP-42 Section 5.2, updated June 2008.  Note that actual vapor pressure of the heavy crude oil from the site and associated emissions 
   are anticipated to be substantially less.  

Size, gal Oil Content, gal Flash Loss Total HC Work and Breathe Losses
Baker Tank emissions: 10,000 40000 None 41.09
* Estimated using TANKS 4.09 and  13.6 brrl/day throughput.  Heavy crude oil assumed similar to residual oil distillate (ie:  density of 8.3 lbs/gal and minimal vapor pressure)
Stock tank will not be heated during the testing phase.

0.97

Convert to ROG
37.0

Emission Factors,  lbs/hr * Emissions, lbs/day  *****

Emission Factors,  lbs/hr * Emissions, lbs/day

Uncontrolled ROG, 
Lbs/day

0.97
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Scenario: Production Phase Stationary Emissions
Maximum Throughput (No rest time for wells); average production of 750 barrels/day

Propoane Fuel Use
Daily, gal CO NOx PM10 SOx ROG *** CO2 CH4 CO NOx PM10 SOx ROG CO2 CH4

150 kW generator (average 50% load) ** 281.3 7.5 13 0.2 1.034 NA 12,500 0.2 2.11 3.66 0.06 0.29 NA 3,516 0.06
Hot water heat for injection 424.0 7.5 13 0.2 1.034 NA 12,500 0.2 3.18 5.51 0.08 0.44 NA 5,300 0.08
Heat stock tanks for shipping 132.8 7.5 13 0.2 1.034 NA 12,500 0.2 1.00 1.73 0.03 0.14 NA 1,660 0.03
* Emission factors per USEPA AP-42, Section 1.5, updated July 2008.
**  Propane fueled for site power to run well, injection, and process pumps and all other site electrical needs
No emission estimate for ROG (in terms of VOC) given.  Methane (CH4) is not an ROG, but is a GHG.

Production,  
gal

Uncontrolled HC, 
lbs/1000 gal **

Correction to 
ROG **

Required 
Control 

Efficiency ***
Emissions, 

lbs/day  
Loading Emissions 32,000 2 0.85 95% 2.72
Unloading Emissions 32,000 2 0.85 95% 2.72
*  Assumes maximum average production of 750 brrls crude oil/day
** Emission factor for tank loading [submerged bottom load] per Table 5.2-5, USEPA AP-42 Section 5.2, updated June 2008.  As noted above, actual emissions likely to be substantially less.
***Control requirement per SLO APCD Rule 425.
 

1000 brrl stock 
tank 500 brrl stock tank

500 brrl blend oil 
tank

1500 brrl 
wash tank

Tank HC Flash Loss None None None None Note:  no pressure change to create flash loss.
Tank HC Working & Breathing Losses * 6697.94 3412.71 3,605.26 9,894.68 lbs/year
Conversion (90% ROG from TOG) 6028.1 3071.4 3244.7 8905.2 lbs/year
Uncontrolled ROG emissions 16.5 8.4 8.9 24.4 lbs/day Note: 365 days/yr
Required Control Efficiency (Rule 425) 95% 95% 95% 95%
Controlled ROG Emissions 0.83 0.42 0.44 1.22 lbs/day

Summed total tank ROG emissions: 2.91 lbs/day
Controlled CH4 emissions 0.1 0.0 0.0 0.1 lbs/day

Summed total tank CH4 emissions: 0.32 lbs/day
* Estimated using TANKS 4.09 and 750 brrl/day throughput.  Heavy crude oil assumed similar to residual oil distillate (ie:  density of 8.3 lbs/gal and minimal vapor pressure)

Uncontrolled ROG, 
Lbs/day

54.40
54.40

Emission Factors,  lbs/1000 gal * Emissions, lbs/day
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Project: Excelaron, LLC Exploratory Oil, Huasna
Road Dust PM10 Emissions Construction Phases

Road Information

paved 1000 feet
gravel 8800 feet

dirt 3613 feet Note: Currently planned to be graveled.
total: 2.54 miles

Mankins Ranch Access road to bridge at Huasna Townsite Rd. (paved): 1.50 miles
Porter Ranch farm roads to Alamo Creek Road (paved): 0.10 miles
Porter Ranch farm roads to Alamo Creek Road (gravel): 4.70 miles
Porter Ranch farm roads to Alamo Creek Road (dirt): 1.20 miles Note: Currently planned to be graveled.
Alamo Creek Rd to Highway 166 (paved): 2.06 miles
Hwy 166 to Hwy 101 (paved): 8.22 miles
Hwy 101 to Santa Maria/Nipomo (paved): 3.28 miles

Vehicle Specifications
Average Weight, 

tns ADT
Site Preparation HDD 18 4.60
Site Preparation LDT 2.4 11.80

Exploratory HDD 18 5.89
Exploratory LDT 2.4 12.00

Exploratory MDV 3.6 1.14

PM10 Emission 
Factors *

Unpaved Road, 
lbs/VMT 

Gravel Road, 
lbs/VMT

Paved Road, 
lbs/VMT ***

% Silt Content **: 10 0.5
Site Preparation average weight, tons:  6.78 1.585 0.107 0.00499

Exploratory average weight, tons:  7.30 1.639 0.111 0.00499
* Per USEPA AP-42 Section 13.2, November 2006, Equation 1a.
** Silt content for dirt and gravel roads per Earth Systems Pacific sieve test (% passing #200 sieve; gravel road averaged).  
*** Paved Road EF per AP-42 Section 13.1, 11/2006; assumes default silt load of 0.23 g/sq.m. and vehicle weight of 3.74 tns. 

Paved Road Gravel Dirt Total Add Dust Supress. All gravel Gravel + Dust Supress.
Site Preparation 1.26 11.17 48.98 61.41 10.88 15.73 3.57

Exploratory  1.48 13.40 58.80 73.68 13.03 26.22 5.44

PM10, lbs/day Net lbs/day with Mitigation

Mankins Ranch access road on Huasna Townsite Rd 
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Project: Excelaron, LLC Exploratory Oil, Huasna
Oil Tanker Road Dust PM10 for Various Alternative Routes with Gravelled Roads

Road Information
Mankins Ranch access road on Huasna Townsite Rd 
to loading area: paved 1000 feet

gravel 5187 feet

dirt to be graveled 3613 feet

1.86 miles
Huasna Road Route Information
Huasna Townsite Road to Huasna Rd to Arroyo Grande at US Hwy 101: 15.60 miles
Hwy 101 in AG to Conoco-Philips Refinery: 6.70 miles

Porter Ranch Access Road Information
Mankins Ranch Access road to bridge at Huasna Townsite Rd. (paved): 1.50 miles
Porter Ranch farm roads to Alamo Creek Road (paved): 0.10 miles
Porter Ranch farm roads to Alamo Creek Road (gravel): 4.70 miles
Porter Ranch farm roads to Alamo Creek Road (dirt to be graveled): 1.20 miles
Alamo Creek Rd to Highway 166 (paved): 2.06 miles
Hwy 166 to Hwy 101 (paved): 8.22 miles
Hwy 101 at Hwy 166 to Los Berros Road (paved): 7.00 miles
Los Berros Rd, Pomoroy Rd and Willow Rd to C-P refinery (paved): 6.90 miles

Oxnard Refinery Alternative Routes
Hwy 101 in AG to Los Berros Road (paved): 5.23 miles
Hwy 101 south to County Line (paved): 0.73 miles
Hwy 101 south from County line to SB/Ventura County line (paved): 91.5 miles Santa Barbara County APCD jurisdiction
Hwy 101 south from County line to Oxnard Refinery (paved): 26.1 miles Ventura County APCD jurisdiction

Road Dust PM10 Emissions in SLO County
PM10 Emission 
Factors *

Graveled  Road, 
lbs/VMT 

Gravel Road, 
lbs/VMT

Paved Road, 
lbs/VMT ***

Oil Tanker Truck Specifications
Loaded Weight, 

lbs % Silt Content **: 0.5 0.5
2,800 gallon, 2-3 axles 38000 0.153 0.153 0.00499

4,000 gallon, 3 axles 52000 0.166 0.166 0.00499
* Per USEPA AP-42 Section 13.2, November 2006, Equation 1a for industrial roads.
** Silt content for Porter Ranch dirt and gravel roads per Earth Systems Pacific sieve test (% passing #200 sieve; gravel road averaged).  
*** Paved Road EF per AP-42 Section 13.1, 11/2006; assumes default silt load of 0.23 g/sq.m. and vehicle weight of 3.74 tns. 
Please note that emission factors are to be calculated based on all traffic on road, not just project traffic.  However, unpaved 
road and gravel road emission factors based solely on project traffic since level of current use is unknown and is mostly lighter vehicles.  
Use of lighter vehicles in the equation reduces the overall emission factor; therefore estimate is conservative.

Oil Tanker Tons per
Alternative Routes trips per day Paved Road Gravel Graveled Dirt Total Quarter Lbs/Day Tns/Qtr
Huasna Road to Arroyo Grande to C-P Refinery 16 1.80 2.61 1.82 6.2 0.26 2.5 0.1
Porter Ranch to C-P Refinery (2800 g tanker) 24 3.11 20.92 6.94 31.0 1.30 7.6 0.3
Porter Ranch to County line (2800 g tanker) 24 1.52 20.92 6.94 29.4 1.23 6.0 0.3
Arroyo Grande to SLO/SB County Line (4000 g tanker) 16 1.03 0.00 0.0 1.0 0.04 1.0 0.0

* Mitigation assumes use of a chemical dust suppressent on unpaved roads that reduces emissions by 84 - 88% per CARB and EPA verifications.
Note that use of water twice per day has a control efficiency of 55%, more than twice per day, an efficiency of 70%. 

Road Dust PM10, lbs/day With Mitigation (84% Eff.) * 
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Project: Excelaron, LLC Exploratory Oil, Huasna
Alternative Routes
Conoco-Philips Refinery Alternative Routes
Mankins Ranch Access road to bridge at Huasna Townsite Rd. (paved): 1.50 miles
Porter Ranch 6.00 miles
Alamo Creek Rd to Highway 166 (paved): 2.06 miles
Hwy 166 to Hwy 101 (paved): 8.22 miles
Hwy 101 at Hwy 166 to Los Berros Road (paved): 7.00 miles
Los Berros Rd, Pomoroy Rd and Willow Rd to C-P refinery (paved): 6.90 miles

Oxnard Refinery Alternative Routes
Hwy 101 in AG to Los Berros Road (paved): 5.23 miles
Hwy 101 south to County Line (paved): 0.73 miles
Hwy 101 south from County line to SB/Ventura County line (paved): 91.5 miles Santa Barbara County APCD jurisdiction
Hwy 101 south from County line to Oxnard Refinery (paved): 26.1 miles Ventura County APCD jurisdiction

ADT ROG NOx CO SO2 CO2 PM10 CH4 N2O
Alternative SLO County Emissions (2800 g tanker) @ 25 mph (Site to through Porter Ranch) 24 0.7 7.7 4.6 0.0 965.1 0.2 0.02 0.02
Alternative SLO County Emissions (2800 g tanker) @ 55 mph (Porter Ranch to 101) 24 0.4 6.9 2.6 0.0 749.4 0.3 0.03 0.03
Alternative SLO County Emissions (2800 g tanker) @ 55 mph (101 to Los Berros) 24 0.3 5.4 2.0 0.0 586.1 0.2 0.02 0.02
Alternative SLO County Emissions (2800 g tanker) @ 35 mph (Los Berros to Refinery) 24 0.4 5.3 2.5 0.0 633.7 0.2 0.02 0.02

 Oil Haul Emissions to Conoco-Philips Refinery: 1.8 25.4 11.8 0.0 2934.2 1.0 0.1 0.1
Total Mobile Emissions 1.9 25.8 13.4 0.0 3085.5 1.0 0.1 0.1

Oxnard Refinery Alternative Emissions ADT ROG NOx CO SO2 CO2 PM10 CH4 N2O
In County Additional Emissions 

Site to County Line (2800 g tanker) 24 1.1 14.6 7.3 0.0 1714.4 0.5 0.1 0.0
Arroyo Grande to County Line (4000 g tanker) 16 0.2 3.1 1.2 0.0 332.7 0.1 0.01 0.01

Total Mobile In County Including Work Crews
Using 2800 g tanker 1.3 15.0 8.9 0.0 1865.7 0.6 0.1 0.1
Using 4000 g tanker 1.4 12.9 7.5 0.0 1564.9 0.5 0.1 0.1

Out-of-County Emissions
Santa Barbara County APCD Jurisdiction

County line to County Line (2800 g tanker) 24 4.0 70.9 26.8 0.1 7661.0 2.8 0.29 0.24

County line to County Line (4000 g tanker) 16 2.7 47.3 17.9 0.0 5107.3 1.9 0.19 0.16

Ventura County APCD Jurisdiction
County line to Oxnard Refinery (2800 g tanker) 24 1.1 20.2 7.6 0.0 2185.3 0.8 0.08 0.24
County line to Oxnard Refinery (4000 g tanker) 16 0.8 13.5 5.1 0.0 1456.8 0.5 0.06 0.05

Total Mobile Out-of-County Including Work Crews
Using 2800 g tanker 5.1 91.1 34.4 0.1 9846.2 3.6 0.4 0.5
Using 4000 g tanker 3.4 60.7 22.9 0.1 6564.2 2.4 0.2 0.2

On Road Emissions, lbs/day

On Road Emissions, lbs/day
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Project: Excelaron, LLC Exploratory Oil, Huasna
Emissions Associated with Construction of Dust Control Mitigation 
(Gravel Road Construction)

Importation of gravel to Mankin and Porter Ranches and Bridge Improvement
Construction Schedule: One week

Porter Turnouts
Road width, ft: 12
Surface area (sf) to be graveled: 76,032 2,500
Depth: 3 inches
CY to be imported: 704.0 23.1
Truckloads @ 10 cy * 73
* Assumes end dump truck (3 axles, 10 wheels)

Supply Source:  Assume Nipomo area
average one-way 19 miles

Assume all construction complete in: 7 days
Gravel truckloads per day 10
Gravel truck trips per day 20
Work crew average LDT trips per day 4

ROG NOx CO SO2 PM10
Gravel Delivery

Running 0.81 12.27 5.66 0.01 0.47
Start, Hot Soak, & Evap 0.30 0.24 0.33 0.00 0.00

Bulldozer
Same as Day 1 emissions 0.97 10.08 2.77 1.10 0.90

Work Crew
Running emissions 0.02 0.09 0.70 0.00 0.01

Additional start emissions 0.05 0.01 0.13 0.00 0.00
Subtotal, lbs/day: 2.2 22.7 9.6 1.1 1.4

Gravel Pushing [Bulldozing], lbs/day
Silt Content 5 Assumed % content in gravel

Moisture Content 15 Assumed % water for dust control
Hours Operating 8

Number of bulldozers 1
TSP Emissions 1.2 lbs/hour
TSP Emissions 9.3 lbs/day

PM-10 Emissions 0.2 lbs/hour
PM-10 Emissions 1.5 lbs/day

ROG NOx CO SO2 PM10
Total gravel road construction, lbs: 15.1 158.8 67.1 7.8 20.2
Total Quarterly Construction Tons 

Including Site Prep and Well Development: 0.10 0.92 0.46 0.05 1.13
Construction Threshold: 2.5 2.5 2.5

Exceed Threshold? No No No
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NOx Mitigation Strategies
Agricultural engine replacement

Assumptions: 1500 hours operated/year
100 hp

64% load factor
Emission factors:

NOx emit, g/hp-hr 8.3 1988-1997 engine
ROG emit, g/hp-hr 0.92 1988-1997 engine

NOx emit, g/hp-hr 3.5 Tier 3 combined NMHC+NOx
NOx emit, g/hp-hr 3.325 Tier 3 NOx only

ROG emit, g/hp-hr 0.175 Tier 3 NMHC only

Annual emissions: NOx ROG
2745 304 in use ag engine,  lbs per year
1100 58 Tier 3 engine, lbs/yr
1645 246 difference, lbs per year

Replacement: 4.5 0.7 Annualized, lbs/day based on 365 days
Electrification: 7.5 0.8 Annualized, lbs/day based on 365 days

Low NOx heaters

30 ppm equals 0.036 lbs per MMBtu
20 ppm equals 0.024 lbs per MMBtu

Note: standard emission rate: 0.142 lbs per MMBtu

Propane Heating Value: 91400 Btu/gal

Daily Heating Consumption: 556.8 gal

NOx emissions at 30 ppm: 1.83 lbs/day
20 ppm: 1.22 lbs/day

Net Reduction at 30 ppm: 5.41 lbs/day
20 ppm: 6.02 lbs/day

Concentration Emission Rate
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Project: Excelaron, LLC Exploratory Oil, Huasna
Alternatives Summary

Scenario ROG NOx CO SO2 Total PM10
Original Project - Huasna Road to Conoco-Philips Refinery

Total, lbs/day 9.8 24.2 14.2 0.9 6.9
Total, tons/qtr 0.41 1.02 0.60 0.04 0.29

Annual Tons (365 days) 1.79 4.41 2.59 0.16 0.01
Exceed Tier 1 Threshold? No Yes No No No
Exceed Tier 2 Threshold? No No No No No
Exceed Tier 3 Threshold? No No No No

Porter Ranch to Conoco-Philips
Total, lbs/day 10.3 36.7 19.7 0.9 32.1
Total, tons/qtr 0.43 1.54 0.83 0.04 1.35

Annual Tons (365 days) 1.88 6.69 3.59 0.16 0.06
Exceed Tier 1 Threshold? Yes Yes No No Yes
Exceed Tier 2 Threshold? No Yes No No Yes
Exceed Tier 3 Threshold? No No No No

Preferred Project Alternative:  Porter Ranch to Oxnard Refinery * 
Total, lbs/day 9.6 25.9 15.1 0.9 30.1
Total, tons/qtr 0.40 1.09 0.64 0.04 1.26

Annual Tons (365 days) 1.75 4.73 2.76 0.16 0.05
Exceed Tier 1 Threshold? No Yes No No Yes
Exceed Tier 2 Threshold? No Yes No No Yes
Exceed Tier 3 Threshold? No No No No

* Note:  SLO County emissions only.

Possible NOx Mitigation HR to CP PR to CP PR to Ox 
Daily NOx, lbs/day 24.2 36.7 25.9

Low NOx burners (20 ppm) -6.0 -6.0 -6.0
Subtotal 18.2 30.6 19.9

2 agricultural engine replacements -9.0 -9.0 -9.0
Total: 9.2 21.6 10.9

Exceed Tier 1 Threshold? No Yes Yes
OR 1 ag replace; 1 ag electrify -12.0 -12.0 -12.0

Total: 6.1 18.6 7.9
Exceed Tier 1 Threshold? No Yes No

PM10 Mitigation HR to CP PR to CP PR to Ox
 PM10 (no gravel or suppress.), lbs/day 32.0 128.0 126.0

Dust Suppress Only, lbs/day 7.2 24.0 22.0
Exceed Tier 1 Threshold? No Yes Yes
Exceed Tier 2 Threshold? No No No

Graveled Road Only, lbs/day 6.9 32.1 30.1
Exceed Tier 1 Threshold? No Yes Yes
Exceed Tier 2 Threshold? No Yes Yes

Graveled with Suppress, lbs/day 3.2 8.7 6.7
Exceed Tier 1 Threshold? No No No
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