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1.0
 
Summary
In June 2007, the APCD conducted an air toxics Health Risk Assessment (HRA) for the Greka Zaca Field Oil and Gas Leases, using the Hotspots Analysis and Reporting Program (HARP) software, Version 1.3 (Build 23.04.05).  Cancer risk and chronic and acute non-cancer Hazard Index (HI) risk values were calculated and compared to significance thresholds for cancer and chronic and acute non-cancer risk adopted by the APCD’s Board of Directors.  The calculated risk values and applicable thresholds are as follows (with significant risks shown in bold):






Greka Zaca Max Risks


Significance Threshold

Cancer risk:  



7.26 /million



>10/million

Chronic non-cancer risk:

0.13




> 1

Acute non-cancer risk:


3.83




> 1 

Based on these results, the operations at the Greka Zaca Field Oil and Gas Leases present a significant risk to the surrounding community.  For that reason, a revised Risk Reduction Audit and Plan is required.  In addition, public notification is required. 
2.0

Background
2.1

Facility Operations
Greka’s Zaca Field Stationary Source is comprised of nine oil and gas leases: Chamberlin, Chamberlin “B”, Davis, Davis “B”, Davis “C”, Carranza, Quati, Brown and Luton.  The Quati Lease wells and Luton Lease wells are currently idle.  Production from Davis “B” and Brown Leases may be routed to Chamberlin or Davis.  The production from Chamberlin is processed at the central processing facility at Chamberlin.  Production from Davis, Davis “C”, Carranza and Chamberlin “B” is piped to a central processing facility at Davis.  At the central processing facility, the production enters a freewater knockout connected to the gas collection system.  The fluids leave the freewater knockout and enter one of the heater treaters.  The heater treaters are used to separate produced oil and water and are not connected in series.  Oil is sent from the heater treaters to the storage tanks, and then trucked from the property via a loading rack.  The produced water is pumped to the wastewater tanks, with any excess going to the waste pit.  Wastewater from the tank and pit is then injected into the producing formation.  The gas collected by the vapor recovery system and from the well head casings is scrubbed to remove hydrogen sulfide, condensate, and water.  The cleaned gas is burned in the boilers, tank heaters, and the heater treaters.  The boilers heat the crude storage tanks to 180 °F.  Any excess gas is flared.

2.2

Greka Zaca Field in the AB 2588 Air Toxics “Hot Spots” Program
The Air Toxics "Hot Spots" Information and Assessment Act requires businesses and industries throughout the state to: 1) quantify and report their emissions of listed air toxics; 2) assess the possible health risks from their emissions; 3) notify members of the public who are exposed to significant risks attributable to their emissions; and, 4) take steps to reduce this risk.

The HRA described in this report was conducted as part of the AB 2588 Air Toxics “Hot Spots” Program.  Based on its permitted potential to emit, the Zaca Field Oil and Gas Leases (Zaca Field) have been part of “Hot Spots” since the program began.  The first Air Toxics Emission Inventory for Zaca Field was submitted in December 1989.  The “Hot Spots” Program initially required biennial updates.  In the 1990’s the legislation changed to require quadrennial updates to Air Toxics Emission Inventory Plans and Reports.  The HRA discussed in this report was conducted as part of the quadrennial reporting cycle, for inventory year 2003, under the “Hot Spots” Program.
2.3

Health Risk
As used in this report, the term “health risk” addresses the likelihood that exposure to a given toxic air contaminant under a given set of conditions will result in an adverse health effect.  Health risk is affected

by several factors, such as: the amount, toxicity, and concentration of the contaminant; the meteorological conditions; the distance from emission sources to people; the distance between emission sources; the age, health, and lifestyle of the people living or working at a location; and, the duration of exposure to the toxic air contaminant.
Health effects are divided into cancer and non-cancer risks.  “Cancer risk” refers to the increased chance of contracting cancer as a result of an exposure, and is expressed as a probability: chances-in-a-million.  The values expressed for cancer risk do not predict actual cases of cancer that will result from exposure to toxic air contaminants.  Rather, they state a possible risk of contracting cancer over and above the background level.
For non-cancer health effects, risk is characterized by a “Hazard Index” (HI), which is obtained by dividing the predicted concentration of a toxic air contaminant by a Reference Exposure Level (REL) for that pollutant that has been determined by health professionals, the Office of Environmental Health Hazard Assessment (OEHHA) and the California Air Resources Board (ARB).  RELs are used as indicators of the potential adverse effects of chemicals.  A REL is the concentration at or below which no adverse health effects are anticipated for specific exposure duration.  Thus, the HI is a measure of the exposure relative to a level of safety and is appropriately protective of public health.
2.4

Health Risk Assessment for Reporting Year 1998
Vintage Petroleum was the owner and operator of the Zaca Field source when the last HRA was conducted.  The previous HRA results for the Zaca Field based on inventory year 1998 are shown below.





Vintage Petroleum Zaca Max Risks


Significance Threshold

Cancer risk:  



22.6 /million




>10/million

Chronic non-cancer risk:

0.33





> 1

Acute non-cancer risk:


4.53





> 1 

The cancer risk identified in the HRA for inventory year 1998 was driven by polycyclic aromatic hydrocarbons (PAH).  Hydrogen sulfide was the largest contributor to the acute non-cancer risk.
2.5

Health Risk Assessment for Reporting Year 2003
The HRA for inventory year 2003 was conducted as part of the quadrennial reporting cycle under the AB 2588 Air Toxics “Hot Spots” Program.  Greka submitted an Air Toxics Emission Inventory Plan (ATEIP) that discussed the methodologies used for quantifying emissions.  Upon APCD approval of the ATEIP, Greka calculated the emissions and submitted that information in an Air Toxics Emissions Inventory Report (ATEIR).  
As part of the ATEIP and ATEIR effort, Greka hired a source test contractor to conduct emissions testing on a boiler for aldehydes.  The APCD reviewed the source test report and approved the report with modifications for inclusion in the HRA.  The source test results were used for all external combustion equipment (e.g., boilers, heater treaters, flare).  In addition, Greka hired a testing contractor to sample and analyze field gas and diluent tank headspace for hydrogen sulfide.  The APCD reviewed and approved specific results from the report for use in the HRA.  
The APCD conducted a preliminary HRA based on the modeling parameters and emissions submitted in Greka’s ATEIP/R and subsequent test reports.  The preliminary HRA results showed that the Greka Zaca Field created a significant acute risk from acrolein from field gas-fired internal combustion engines.  Greka removed the two engines that the preliminary HRA showed were creating the significant risk.

The final HRA for 2003 contained emission factors, emission rates, and some source parameters that were revised in Greka’s final submittal of the ATEIR or from sampling and source test results.  In addition, some emitting sources were outside of the property boundary submitted by Greka, indicating that the boundary was not correct.  The APCD modified the modeled property boundary to reflect the actual boundary, based on the 1998 HRA.  
2.6

Results of 2003 Health Risk Assessment

Acrolein emitted from field gas-fired internal combustion engines is the primary contributor (risk driver) to this facility’s significant acute non-cancer risk status.  Further discussion of risk driver devices and pollutants is found in Section 10.0.  

Based on the results of the HRA for reporting year 2003, the Greka Zaca Field remains a significant risk to the surrounding community.  Greka is required to develop and implement a Risk Reduction Audit and Plan (RRAP) to reduce the risk below the APCD’s Board-approved significant risk thresholds.  In addition, public notification is required.  The owners of residences and businesses within the significant risk footprints will be notified by mail of the modeled risk that is projected on their property.  In addition, the information will be posted on the APCD website at: http://www.sbcapcd.org/biz/greka_za.htm.
3.0

Facility Information
EQUIPMENT OWNER/OPERATOR:

Greka
SOURCE IDENTIFICATION NUMBER:
8102
EQUIPMENT LOCATION:
Zaca Field
FACILITY UTM COORDINATES:
Greka provided the UTM coordinates of the facility’s property boundaries, buildings and structures, and emission release points.  The APCD corrected the property boundary. 


UTM Zone 10, Datum: NAD 83 


Easting: 761100 m, Northing: 3845700 m
EQUIPMENT DESCRIPTION:
The HRA addresses emissions from 50 stacks or emission release points, including internal combustion engines, heaters, boilers, tanks, well heads, well cellars, solvent usage and fugitive components.
4.0

Stacks and Modeling Parameters
The stack locations and modeling parameters used in the HRA are found in Table 4.1.  Additional information on the modeling parameters and devices is found in the ATEIP and ATEIR. 
5.0

Emissions
The emission estimate techniques were presented in the ATEIP for inventory year 2003.  Emissions were quantified in the 2003 ATEIR.  Since the submittal of the ATEIP and ATEIR, the APCD reviewed and modified the sampling/source test results.  These included the following:

1.
Source test results for a field gas-fired boiler at Bell Lease (Cat Canyon) for acrolein, formaldehyde and acetaldehyde.  Prior to testing, the APCD reviewed and approved the source test plan.  The APCD reviewed the source test report and modified the results to reflect the method’s (ARB Method 430) calculations.  The APCD approved the modified report and used the modified results in the HRA reported herein.

2.
Hydrogen sulfide sampling results for raw (i.e., sour) and clean (i.e., sweetened) field gas at the Davis Lease, and from diluent tank head space at Cat Canyon’s Security Fee (diluent used at Cat Canyon is representative of diluent used at Zaca Field).  The APCD reviewed and approved the raw gas results.  The raw gas results were used for fugitive components, crude storage tanks, crude oil loading racks, well heads and well cellars.  The results from the Cat Canyon diluent tank headspace were used for diluent tanks and diluent loading racks.

The toxic emissions from the Greka Zaca Field Stationary Source for reporting year 2003 are presented in Table 5.1.  These emissions include the above-listed modifications to the ATEIP/R.

6.0

Building Information
UTM Coordinates for buildings and structures (e.g., tanks, heater treater) were submitted by Greka in the 2003 ATEIP/R.  Building downwash was selected as a control option in the air dispersion analysis and all structures were included in the HRA.

7.0

Met Data & DEM Files

Meteorological data used in the dispersion analysis was acquired at the Battles Gas Plant area and is representative of the area surrounding Zaca Field.  The data file is found under BAT89.ASC located in the GrekaZaca2003HRA.zip file referenced in the Attachment section of this report.  The Digital Elevation Model (DEM) file used was zaca_lake.dem, zaca_creek.dem and los_olivos.dem.  These files are also located in the GrekaZaca2003HRA.zip file.
Table 4.1 – UTM Coordinates and Modeling Parameters for Emission Release Points 
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HARP Stack ID Stack Name Release Type UTM East (m) UTM North (m) Release Height (ft) Temp (F) Velocity (fpm) Stack Diam (ft) Vol Width (ft) Vol Height (ft) Area X-width (ft) Area Y-width (ft)

1959 1004 (CHAMBERLIN B-25 ICE) Point 760662 3845672 9.0 531 3600 0.25 Not applicable to point sources

1960 1003 (CHAMBERLIN B-15 ICE) Point 761011 3845646 9.0 531 3600 0.25

1961 1002 (CHAMBERLIN B-16 ICE) Point 760911 3845423 9.0 531 3600 0.25

1962 1020 (CHAMBERLIN KD TANK CB-501) Point 760523 3846182 14.0 68 0.01 0.00

1977 2034 (DAVIS CRUDE TANK DV-1505) Point 761117 3845767 16.0 68 0.01 0.00

1978 2037 (DAVIS WASTEWATER TANK) Point 761134 3845783 16.0 68 0.01 0.00

1979 2038 (DAVIS WASTEWATER TANK) Point 761122 3845772 16.0 68 0.01 0.00

1980 2040 (DAVIS HEATER TREATER) Point 761070 3845794 26.8 460 286 2.33

1982 2043 (DAVIS BOILER) Point 761055 3845813 13.0 460 210 1.67

1983 2044 (DAVIS BOILER) Point 761052 3845810 13.0 460 210 1.67

1984 3000 (CARRANZA 1 ICE) Point 763042 3845002 9.0 531 3600 0.25

1985 3001 (CARRANZA 11 ICE) Point 763242 3845004 9.0 531 3600 0.25

1986 3002 (CARRANZA 21 ICE) Point 763449 3844964 9.0 531 3600 0.25

1987 3003 (CARRANZA 22 ICE) Point 763446 3844802 9.0 531 3600 0.25

1988 3020 (CARRANZA DILUENT TANK CZ-501) Point 763448 3844770 14.0 68 0.01 0.00

1963 1021 (CHAMBERLIN KD TANK CB-502) Point 760518 3846186 14.0 68 0.01 0.00

1964 1030 (CHAMBERLIN CRUDE TANK CB-1501) Point 761026 3845865 16.0 68 0.01 0.00

1965 1031 (CHAMBERLIN CRUDE TANK CB-1502) Point 761015 3845865 16.0 68 0.01 0.00

1966 1040 (CHAMBERLIN HEATER TREATER) Point 761032 3845827 23.6 460 285.60 1.50

1967 1043 (CHAMBERLIN BOILER) Point 760995 3845875 13.0 460 210.00 1.67

1968 2000 (DAVIS ICE 1) Point 761228 3845659 9.0 531 3600.00 0.25

1969 2001 (DAVIS ICE 2) Point 761414 3845535 9.0 531 3600.00 0.25

1970 2002 (DAVIS ICE 5) Point 761342 3845530 9.0 531 3600.00 0.25

1971 2020 (DAVIS KD TANK DV-501) Point 762109 3845480 14.0 68 0.01 0.00

1972 2021 (DAVIS KD TANK DV-502) Point 762103 3845480 14.0 68 0.01 0.00

1975 2032 (DAVIS CRUDE TANK DV-1503) Point 761086 3845776 16.0 68 0.01 0.00

1976 2033 (DAVIS CRUDE TANK DV-1504) Point 761129 3845778 16.0 68 0.01 0.00

1995 1044 (CHAMBERLIN B FLARE) Point 760971 3845765 23.0 460 1968 0.25

1989 1053 (CHAMBERLIN CRUDE LOADING RACK) Area 761046 3845858 3.3 Not applicable to area sources 3.28 3.28

1990 1056 (CHAMBERLIN DILUENT LOADING RACK) Area 760527 3846195 3.3 3.28 3.28

1991 2054 (DAVIS CRUDE LOADING RACK) Area 761098 3845802 3.3 3.28 3.28

1992 2056 (DAVIS DILUENT LOADING RACK) Area 762127 3845481 3.3 3.28 3.28

1922 1050 (CHAMBERLIN FUGITIVES) Volume 760984 3845802 3.3 Not applicable to volume sources 76.27 1.53 Not applicable to volume sources

1926 1050 (CHAMBERLIN B FUGITIVES) Volume 760984 3845802 3.3 76.27 1.53

1928 1061 (CHAMBERLIN B WELL CELLARS, WELLHEADS & SOLVENTS) Volume 760562 3845572 3.3 152.55 1.53

1929 2050 (DAVIS FUGITIVES) Volume 761062 3845738 3.3 76.27 1.53

1932 2062 (DAVIS WELL CELLARS, WELLHEADS & SOLVENTS) Volume 761741 3845353 3.3 259.30 1.53

1934 2064 (DAVIS WELL CELLARS, WELLHEADS & SOLVENTS) Volume 762222 3845285 3.3 117.44 1.53

1938 2050 (DAVIS B FUGITIVES) Volume 761062 3845738 3.3 76.27 1.53

1939 2060 (DAVIS B WELL CELLARS, WELLHEADS & SOLVENTS) Volume 761228 3845420 3.3 190.69 1.53

1941 2050 (DAVIS C FUGITIVES) Volume 761062 3845738 3.3 76.27 1.53

1942 2060 (DAVIS C WELL CELLARS, WELLHEADS & SOLVENTS) Volume 761228 3845420 3.3 190.69 1.53

1945 3050 (CARRANZA FUGITIVES) Volume 763401 3844722 3.3 76.27 1.53

1946 3060 (CARRANZA WELL CELLARS, WELLHEADS & SOLVENTS) Volume 763242 3844804 3.3 152.55 1.53

1949 4050 (BROWN FUGITIVES, SOLVENTS, WELLHEADS & CELLARS) Volume 762239 3844726 3.3 114.41 1.53

1953 5050 (QUATI FUGITIVES, SOLVENTS & WELLHEADS) Volume 759515 3847020 3.3 76.27 1.53

1956 6050 (LUTON FUGITIVES, SOLVENTS, WELLHEADS) Volume 762753 3845184 3.3 76.27 1.53

2021 2064 (DAVIS B WELL CELLARS) Volume 762222 3845285 3.3 117.44 1.53

2024 1060 (CHAMBERLIN WELL CELLARS, WELLHEADS & SOLVENTS) Volume 760562 3845572 3.3 152.55 1.53

2025 2060 (DAVIS WELL CELLARS, WELLHEADS & SOLVENTS) Volume 761228 3845420 3.3 190.70 1.53


Table 5.1 – Facility Emissions Summary for 2003 
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Emissions 

(lb/year)

1,1,2,2-Tetrachloroethane 0.4310

1,1,2-Trichloroethane 0.2610

1,1-Dichloroethane 0.1920

1,2-Dichloropropane 0.2220

1,3-Butadiene 11.3

1,3-Dichloropropene 0.2170

Acetaldehyde 48.4

Acrolein 44.8

Ammonia 0.1710

Anthracene 0.0003

Arsenic 0.0078

Barium 0.1720

Benz(a)anthracene 0.0001

Benzene 128.9

Benzo(a)pyrene 0.0329

Benzo(b)fluoranthene 0.0001

Benzo(k)fluoranthene 0.0000

Beryllium 0.0005

Cadmium 0.0430

Carbon tetrachloride 0.3030

Chlorobenzene 1.4

Chloroform 0.2340

Total Chromium 0.0547

Chrysene 0.00003

Cobalt 0.0033

Copper 0.0332

Dibenz(a,h)anthracene 0.00003

Dichlorobenzenes 1.3

Ethylbenzene 2.1

Ethylene dibromide 1.5

Ethylene dichloride 12.2

Formaldehyde 351.1

Hexane 70.3

Hydrogen sulfide 252.7

Indeno(1,2,3-cd)pyrene 0.00003

Manganese 0.0149

Mercury 0.0102

Methanol 54.1

Methylene chloride 0.7020

Naphthalene 4.1

Nickel 0.0820

PAHs, 2.4

Propylene 60.0

Selenium 0.0009

Styrene 0.2020

Toluene 132.5

Vanadium 0.0899

Vinyl chloride 0.1220

Xylenes 44.7

Zinc 1.1


8.0

Model Information
The dispersion modeling and risk assessment were conducted using the California Air Resources Board Hotspots Analysis and Reporting Program, Version 1.3 (Build 23.04.05).  
8.1

Grid Receptors
Due to the large size of the property boundary and the large number of sources, it was necessary to run the air dispersion model multiple times with small grids covering only a portion of the property.  The facility was divided into eight grid areas.  The grid increment spacing was set to 50 meters.  The risk analysis was run for each area.  The maximum offsite risk from each area was identified.  The maximum risk from all areas is presented on page one of this report.  The results from each area were contoured together in Surfer, a surface mapping computer program, to create the risk footprints.  Grid and receptor data may be found in the SRC and ISC files (e.g., GREKAZACA2003_BATMET_ACUTEAREA1.SRC) located in GrekaZaca2003HRA.zip.  
8.2

Control Options and Analyses Methods
The Control options that were used for the dispersion model are found in Table 8.1.  The cancer analysis method chosen in HARP was the Derived (Adjusted) Method for a 70 year lifetime exposure duration (adult resident).  The chronic non-cancer analysis method chosen in HARP was the Derived (OEHHA) Method for a resident.  Multipathway cancer and chronic analyses were performed with the following exposure pathways: inhalation, soil, dermal and mother’s milk.  A deposition rate of 0.02 m/s was used. 

Table 8.1 – Control Options for Dispersion Model
	Control Option
	Assumption

	Use Regulatory Default?
	No

	Rural or Urban
	Rural

	Gradual Plume Rise?
	Yes

	Stack Tip Downwash?
	Yes

	Buoyancy Induced Dispersion?
	No

	Calms Processing?
	No

	Missing Data Processing?
	No

	Include Building Downwash?
	Yes

	Lowbound Option?
	No

	Terrain Model
	Both


9.0

Results
Risk assessment results at the point of maximum impact (PMI) receptor locations for cancer and for chronic and acute non-cancer health effects are shown in Table 9.1.  The maximum offsite cancer and chronic non-cancer risk occurred at the same location (UTME 763600, UTMN 3844750).  The maximum offsite acute non-cancer risk occurred on the property boundary (UTME 763404, UTMN 3845038).  The italicized values indicate the maximum offsite risk for each risk category.  Bolded numbers represent a significant offsite risk.  
Table 9.1
– Risk at Point of Maximum Impact Receptors
	Receptor
	Location
	Cancer Risk 
(in a million)
	Chronic HI
	Acute HI

(Screening)
	Acute HI

(Refined)
	UTME 
(m)
	UTMN 
(m)

	740 (Area5)
	PMI
	7.26
	0.13
	2.55
	1.68
	763600
	3844750

	965 (Area1)
	Boundary
	3.75
	0.07
	6.96
	3.833
	763404
	3845038


Risk contours representing these risk isopleths were plotted on aerial photographs of the facility and adjacent land and are attached to this report.  All resultant HRA risk data by receptor are found in the GrekaZaca2003HRA.zip file referenced in the Attachment section of this report.
The screening acute risk is a timesaving approximation that is conservative in nature.  It is calculated by assuming that the contribution of risk from each source is at its maximum at the same instant in time.  The maximum hourly risk from each source is summed to give the screening value, as if they had all occurred at the same time.  In reality, the time that the risk from each source is at a maximum will differ depending on location and meteorology.  The screening acute risk values greater than one were further refined (using the Refined Max Hourly Acute HHI feature in HARP). 
10.0
Risk Driver Devices and Pollutants
10.1

Cancer Risk
The primary cancer risk driver pollutant is PAH for the 2003 risk assessment.  However, the analysis indicates that no significant cancer risk is projected beyond the property boundary of the facility.  The largest contribution to PAH emissions is from field gas-fired internal combustion engines. 

10.2

Non-Cancer Risk
Acrolein is the risk driver pollutant for acute non-cancer risk.  The primary risk-driving devices are field gas-fired internal combustion engines.  Greka replaced the engines Carranza #1 and Carranza #22 with electric motors in 2005.  The removal of these engines reduced the acute non-cancer risk in the area surrounding the engines.  However, Carranza #21 is the risk driver device for the point of maximum impact.  For that reason, the risk at the point of maximum impact is not reduced by the removal of Carranza #1 and Carranza #22 engines.  Furthermore, Carranza Engine #11, Chamberlin Engine # B-16 and Chamberlin Engine #B-25 also create a significant risk at other receptors.  The elimination of these engines would reduce the acute non-cancer risk below APCD’s significant risk level.
Formaldehyde and acrolein are the primary risk driver pollutants for the chronic non-cancer risk.  However, the analysis indicates that no significant chronic non-cancer risk is projected beyond the property boundary of the facility.  The primary risk driving devices are field gas-fired internal combustion engines.  
11.0
Risk Reduction
In 1999, the APCD notified the owner of Zaca Field, Vintage Petroleum (Vintage), that a RRAP was required.  Vintage submitted the RRAP on June 29, 1999.  The APCD deem the RRAP incomplete on October 4, 2000.  On October 20, 2000, Vintage submitted the revised RRAP.  The APCD requested additional information on December 26, 2000.  Vintage’s third submittal of the RRAP was on January 26, 2001.  In Vintage’s third submittal of the RRAP, Vintage claimed that the risk was overestimated and proposed recalculating the emissions.  Based on the third submittal of the RRAP, the APCD determined that a revised ATEIP and ATEIR were necessary to complete the recalculation of the emissions and subsequent risk.  Greka acquired the facility in 2002 and submitted the 2003 ATEIP and ATEIR for APCD review and approval.  
The significant risk identified in the 1998 HRA is no longer considered significant.  Through gas and headspace tank sampling and analyses, Greka has demonstrated that the acute risk from hydrogen sulfide is not significant.  However, the facility creates a newly identified significant acute non-cancer risk from acrolein emitted from internal combustion engines.  This newly identified risk is the result of the acute REL for acrolein decreasing from 2.5 μg/m3 to 0.19 μg/m3 since the 1998 HRA.  The decrease in the REL increases the acute non-cancer risk by 13 times.  For example, an acute hazard index of 1.0 in 1998 would now be 13.
The preliminary HRA included emissions and source parameters that were later revised.  One notable change was the increase in the maximum hourly emissions for internal combustion engines.  The preliminary HRA used emissions provided by Greka based on an annualized average hourly emission rate.  The final HRA was corrected by using emissions calculated based on the rated heat input.  With the correction of these inputs, the facility’s significant acute non-cancer risk increased from the preliminary results.  For completeness, the preliminary HRA results are presented below.  These preliminary results have been superseded by the results shown in Section 1.0 of this report.


Preliminary Max Risks


Significance Threshold

Cancer risk:  



5.7 /million




>10/million

Chronic non-cancer risk:

0.11





> 1

Acute non-cancer risk:


1.98





> 1
Based on the results of the preliminary risk assessment, in 2005 Greka removed Carranza Engine #1 and Carranza Engine #20.  The removal of these engines reduced the significant acute non-cancer risk near the engines, but does not eliminate the significant risk at Greka Zaca Field.  Acrolein from Carranza Engine #21, Carranza Engine #11, Chamberlin Engine # B-16 and Chamberlin Engine #B-25 also create a significant risk.  If the Carranza Engine #21, Carranza Engine #11, Chamberlin Engine # B-16 and Chamberlin Engine #B-25 were also removed, the acute hazard index would be reduced below 1. 
Greka is required to submit a RRAP to address the remaining significant acute non-cancer risk.

12.0
Health Risk Assessment for Reporting Year 2007
Based on the quadrennial reporting cycled, the next health risk assessment for Greka Zaca will be conducted for reporting year 2007.  Greka will be required to submit an ATEIP for reporting year 2007 in the fall of 2007.  Upon APCD approval of the ATEIP, Greka will prepare and submit the ATEIR.  The APCD will conduct the HRA for inventory year 2007 based on the emissions reported in the ATEIR.  If the HRA shows that Greka Zaca Field continues to pose a significant risk to the community, the public will again be notified and the RRAP will be modified, as necessary.
13.0
Conclusion
Per APCD guidelines, if a facility’s toxic emissions result in a cancer risk equal to or greater than 10 in a million, it is considered a significant risk facility.  For non-cancer risk, if a facility’s toxic emissions result in a Hazard Index equal to or greater than 1.0, it is considered a significant risk facility.  The risk assessment results show that the Greka Zaca Field Oil and Gas Leases present a significant risk to the surrounding community.  Therefore, based on the results of this HRA, a RRAP is required and the public will be notified of the significant risk.
14.0
References
· Risk notification levels were adopted by Santa Barbara Air Pollution Control Board of Directors on June 1993.  The risk notification levels were set at 10 per million for cancer risk and a Hazard Index of 1.0 for non-cancer risk.
· Risk reduction thresholds were adopted by Santa Barbara Air Pollution Control Board of Directors on September 17, 1998.  These risk reduction thresholds were set at the same level as public notification thresholds, i.e., 10 per million for cancer risk and a Hazard Index of 1.0 for non-cancer risk.
· Greka Cat Canyon and Zaca Field H2S Sampling Results (Submitted March 31, 2005, May 4, 2005; APCD approved June 5, 2007)
· Toxic Emission Testing Bell Lease H-117 Superior Boiler; Testing on July 21, 2004 (Submitted August 13, 2004, Revised October 5, 2004; APCD modified and approved May 24, 2007)
· Air Toxics Emission Inventory Plan for Reporting Year 2003 (Submitted April 6, 2004; Revised July 23, 2004 and Additional Information Submitted August 3, 2004)
· Air Toxic Emission Inventory Report for Reporting Year 2003 (Submitted September 23, 2004; Revised March 7, 2005)
15.0
Attachments
· Onsite Cancer Risk Footprint – 10 in a million

· Significant Acute Risk Footprint – Hazard Index of 1.0

· Onsite Chronic Non-cancer Risk Footprint – Hazard Index of 1.0
· Source parameter data and HRA input and output files may be found in the following location:

www.sbcapcd.org\toxics\Sources\Greka_Zaca\2003 HRA Report\GrekaZaca2003HRA.zip
\\Sbcapcd.org\toxics\Sources\Greka_Zaca\2003 HRA Report\Final 2003 HRA Report\Final Greka Zaca 2003 HRA Report.doc
Greka Zaca Field
Cancer Risk Footprint in Red – 10 in a million
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Maximum Offsite Cancer Risk = 7.26 in a million 
(Property Boundary in Blue)
Greka Zaca Field
Significant Acute Risk Footprint in Red – Acute Hazard Index of 1.0
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Maximum Offsite Acute non-cancer Risk = 3.83
(Property Boundary in Blue)
 Greka Zaca Field 

Chronic Risk Footprint in Red – Chronic Hazard Index of 1.0
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Maximum Offsite Chronic non-cancer Risk = 0.13
(Property Boundary in Blue)
� The facility emissions summary does not include criteria pollutants or pollutants that do not have OEHHA/ARB approved risk assessment health values (i.e., pollutants that have no contribution to risk).





Page 4 of 13

