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8.6 Public Health



8.6 PUBLIC HEALTH

The operation of the MGS would create combustion byproducts and potentially expose the general public to air pollutants and other toxic air contaminants (TACs).  The impacts from regulated or “criteria” pollutants, i.e., those pollutants for which ambient air quality standards have been set, are discussed in Section 8.1, Air Quality.  A primary concern for public health is related to airborne emissions for which no ambient air quality standards have been established (known as non-criteria pollutants, TACs, or hazardous air pollutants).
This section focuses on the methodology and results of the health risk assessment (HRA) performed to evaluate public exposure to airborne TAC emissions during the operation of MGS, as well as applicable LORS, permit requirements, and mitigation measures.  Operation of the power plant has the potential to impact public health in a number of ways.  The most likely impacts to the public are from inhalation of air pollutants emitted by the facility.
There is also some potential risk to public health associated with the handling of hazardous materials at the MGS.  The potential human health risks associated with hazardous materials at the site are discussed in Section 8.12, Hazardous Materials Handling and additional information is contained in Section 8.7, Worker Safety and Health.  The details of the public health analysis are provided in the following sections:

Section 8.6.1 describes the local environment surrounding the MGS including sensitive receptors within a 1-mile radius of the MGS (see Figure 8.6-1), and topographical information.

Section 8.6.2 discusses the health risk assessment approach and the impacts of the emissions of TACs from MGS.

Section 8.6.3 discusses mitigation measures.

Section 8.6.4 describes all applicable LORS relating to public health issues.

Section 8.6.5 lists the agency contacts used to conduct the public health risk assessment.

Section 8.6.6 lists the permits required.

Section 8.6.7 lists the references used to conduct the public health risk assessment.

8.6.1 Affected Environment

The MGS is an electrical generating facility that will be located on approximately 3.4 acres of Vernon's existing Station A, and will add 134 MW of generating capacity at the site.

The City is primarily zoned for industrial and commercial use.  The area surrounding the MGS is mainly industrial and commercial with a few scattered residential homes.  Figure 8.6-1 shows the location of sensitive receptors (schools, day care centers, and hospitals) within 1-mile of the MGS.

A stack height of 110 feet above grade elevation was used for the air quality and health risk assessment analyses.  Terrain areas within a 10-mile radius that exceed the stack height of 110 feet are depicted in Figure 8.6-2.  Rather than providing this map on a 1:24,000 scale, the scale of the map has been adjusted to more easily display the information as has been approved for other AFCs.



Sensitive receptors are defined as groups of individuals that may be more susceptible to health risks due to chemical exposure.  Individuals such as children, pregnant women, the elderly, and people with chronic illnesses may have higher sensitivity to toxic pollutants and consequently, schools (public and private), day care facilities, convalescent homes, parks, and hospitals were of particular concern and were evaluated in this analysis within a 1-mile radius of the MGS.  The nearest residence to the MGS is located approximately 0.25 miles southwest of the site.  The Cal-EPA Office of Environmental Human Health Assessment (OEHHA) has stated that their exposure factors are conservative and health-protective of sensitive receptors (Cal-EPA, 1999a, 1999b, and 2000).  Every receptor used in the modeling is treated as a sensitive receptor.  Therefore, these factors were applied to all receptors in this analysis.
8.6.2 Environmental Consequences

This section describes the potential public health risks due to construction and operation of the MGS, the methodology for preparing the HRA, and results of the HRA.  Significant impacts are defined as a maximum incremental cancer risk greater than 1 in one million, a total chronic hazard index (HI) over 1, or a total acute HI over 1.  Also, uncertainties in the HRA are discussed and other potential health impacts are described.

8.6.2.1 Public Health Impact Assessment Approach

The HRA was conducted to determine the expected impact of potential TAC emissions on public health.  The impacts that are addressed in the HRA include carcinogenic, chronic noncarcinogenic, and acute noncarcinogenic health risks.  The SCAQMD has developed guidelines for preparing risk assessments to comply with air toxic rules, and supplemental guidelines for preparing risk assessments to comply with the air toxics “Hot Spots” Information and Assessment Act (AB 2588) (SCAQMD, 2001).  The SCAQMD’s supplemental guidelines supplement the primary guidelines published by the California Air Pollution Control Officers Association (CAPCOA) for the preparation of risk assessments under the Air Toxics “Hot Spots” Program (CAPCOA, 1993).  This HRA for the MGS was conducted using the detailed risk assessment technique suggested in the SCAQMD and CAPCOA guidelines with appropriate modifications, specific to the MGS (SCAQMD, 2001 and CAPCOA, 1993).

An HRA requires the following information:

· One-hour and annual average emission rates for each TAC of concern.

· The maximum ambient one-hour and annual average concentration of each TAC offsite.

· Unit risk factors (URF) or carcinogenic potency values for carcinogenic TAC that may be emitted.

· Noncancer reference exposure levels (RELs) for determining noncarcinogenic acute and chronic health impacts.











8.6.2.1.1 Methodology

Atmospheric dispersion modeling was conducted to determine the one-hour and annual average concentration of toxic air contaminants from the MGS.  The atmospheric dispersion modeling methodology used for the MGS is based on generally accepted modeling practices and modeling guidelines of both the USEPA and the SCAQMD.  All dispersion modeling was performed using the Industrial Source Complex Short Term 3 (ISCST3) dispersion model (Version 00101) (USEPA 1999).  The outputs of the ISCST3 dispersion model were used as inputs to conduct a risk assessment for TAC using the ACE2588 (Assessment of Chemical Exposure for AB2588) risk assessment model (Version 93288) (CAPCOA 1993).

The ACE2588 model, which is accepted by CAPCOA, has been widely used for required health risk assessments under the California Air Resources Board (CARB) AB2588 Program.  The model provides conservative algorithms to predict relative health risks from exposure to carcinogenic, chronic noncarcinogenic, and acute noncarcinogenic pollutants.  It is a multi-source, multipollutant, multipathway risk assessment model.  The model can evaluate the following routes of exposure: inhalation, soil ingestion, dermal absorption, water ingestion, food ingestion, and mother’s milk.  The model computes the individual cancer risk for the carcinogens at each receptor.  For noncarcinogenic TAC, hazard indices are evaluated for both acute and chronic exposures.


An evaluation of the potential noncancer health effects from long-term (chronic) and short-term (acute) exposures is also included in the HRA.  Many of the carcinogenic compounds also cause noncancer health effects and are therefore included in the determination of both cancer and noncancer effects.  RELs are used as indicators of potential adverse health effects.  These exposure levels are generally based on the most sensitive adverse health effects reported and are designed to protect the most sensitive individuals.

The ISCST3 model was run with unit emission rates (i.e., 1 g/sec).  The output binary file was input to the ACE2588 model along with the actual emission rates of various TACs emitted from sources at the MGS.  The ACE2588 model provided health risks and hazard indices at various offsite receptors.  Because of the conservatism (over prediction) built into the established risk assessment methodology, the actual risks will be lower than those estimated.

The carcinogenic and chronic noncarcinogenic impacts were found by modeling the emissions of the turbines operating in normal operation mode for 8760 hours (one year).  This provides the maximum possible emissions from the facility for an entire year of operation.
Hazard Identification
In consultation with the CEC, only TAC identified in the SCAQMD Rule 1401 (amended June 2001) with potency values or reference exposure levels were included in the HRA.

Dose-Response Assessment

The dose-response data, used in the HRA, was extracted from SCAQMD 2001 and OEHHA 1999 and 2000 Guidelines.

Exposure Assessment

Following the CAPCOA guidance, the inhalation, dermal absorption, soil ingestion, and mother’s milk pathways were included in a multipathway analysis. Pathways not included in the analysis are water ingestion, fish, crops (except home grown vegetable gardens), and animal and dairy products, which were not identified as a potential concern for the proposed project.  Residential exposure assumptions including, a 70‑year lifetime continuous exposure for the maximum exposed individual (MEI) were included in the analysis.

8.6.2.2 Construction Phase Emissions

Due to the relatively short duration of the construction of the proposed project (i.e., 12.5 months), significant long-term public health effects are not expected.  To ensure worker safety during actual construction, safe work practices will be followed (see Section 8.7, Worker Safety and Health).  A detailed analysis of the potential environmental impacts due to criteria pollutant emissions during construction and control of these emissions is discussed in Section 8.1.2, Air Quality.

8.6.2.3 Operational Phase Emissions

MGS operations were evaluated to determine whether particular substances would be used or generated that may cause adverse health effects if released to the air.  The primary sources of potential TAC emissions from facility operations are the natural gas-fired CTGs, the cooling tower, and the aqueous ammonia slip stream from the SCR control system located in the HRSGs.  The substances emitted from MGS with potential toxicological impacts are shown in Table 8.6-1.  These potential TACs were identified from the California Air Toxics Emission Factor (CATEF) Version 1.2 database (CARB, 2001).  Acrolein has been included in this analysis even though a recent CARB guidance has determined acrolein emissions unquantifiable.  In April 2000, CARB issued an advisory that warned against the use of acrolein emission factors in the CATEF Database.  Such factors are no longer considered valid because of a deficiency in the analytical methods used to obtain the factors.  Ammonia emissions associated with potential ammonia slip from the SCR system were also included with the HRA.  More detailed information on the chemicals stored and used on site, associated potential impacts, and potential accidental chemical releases is included in Section 8.12, Hazardous Materials Handling.

In order to estimate the maximum health impacts from the normal startup and normal operation of the combustion turbines at the MGS, the emissions from these two scenarios were combined as described below.

· For estimating the worst-case carcinogenic health risk and the total chronic hazard index (noncarcinogenic health impact), it was assumed that both CTGs (Units 1 and 2) and the cooling tower would operate at full load (normal operation) throughout the year (8,760 hours).
· For estimating the worst-case acute hazard index (noncarcinogenic health impact), the same assumptions and operating conditions as the worst-case carcinogenic analysis were assumed.
The above assumptions were made based on preliminary modeling that showed the highest TAC impacts would occur during full load normal operation at an ambient temperature of 38°F with the evaporative cooler off and the duct burner on.  This scenario results in the most fuel use by the turbines and therefore the highest TAC emissions.
The estimated TAC emission rates used for the HRA are listed in Table 8.6-2.  Additional information on the estimation of these emissions is provided in Appendix H.






8.6.2.4 Model Input Parameters

The HRA was conducted using worst-case turbine emission rates.  Cancer and chronic noncancer health effects were estimated using the annual turbine emission estimates.  Acute noncancer health effects were estimated using the worst‑case maximum hourly emissions.  The maximum hourly and annual emissions in lb/hr were converted to grams per second (g/s) for use as input to the ACE2588 model.

Dispersion modeling was performed using the ISCST3 model and methods consistent with the approach (e.g., building downwash, receptor grids, meteorological data, etc.) described in Section 8.1, Air Quality.

The ACE2588 model, using the turbine emission rates (provided in the input file as described above) and the ground-level concentrations provided from the ISCST3 dispersion modeling, calculated ground-level concentrations at each receptor location for each TAC.

Receptors

Appropriate model receptors must be selected to determine the worst-case modeling impact.  For this modeling, two sets of receptor grids were used for determining the peak impacts.  A “coarse” grid was used to determine the general area of peak concentration.  The coarse grid consisted of two parts:  (1) receptors along the perimeter of the MGS with a spacing of approximately 30 meters; and (2) receptors spaced 360 meters apart extending from the previous receptors to approximately five kilometers from the property line.  No receptors were placed within the MGS property line.

Once the location of peak concentration was identified from the coarse grid simulation, a fine grid of receptors was created that was centered on the coarse grid peak location.  In general, the fine receptor grid covered a 840-meter area with receptors at 30-meter spacing.  This grid size was chosen due to the receptor limit in the ACE2588 model.  Figure 8.6-3 shows the locations of receptors used in the dispersion modeling analysis.

Toxicological data, URFs, and RELs were obtained from the latest CAPCOA and OEHHA guidelines (CAPCOA, 1993; Cal-EPA, 1999a and 1999b).  The pollutant-specific URFs and RELs used in the HRA are listed in Table 8.6-1.  The ACE2588 model uses the toxicological data in conjunction with the other input data described above to perform health risk estimates based on CAPCOA equations and algorithms.

OEHHA has revised the averaging time for acute REL for benzene from one hour to six hours.  Since the current ISCST3 and ACE2588 models are not designed to estimate six-hour concentration, the one-hour average concentration was estimated and compared with the acute REL for benzene.  This methodology is expected to provide a conservative (higher) estimate of acute hazard from exposure to benzene, since the six-hour average concentration would be significantly lower than the predicted maximum one-hour average concentration.

8.6.2.5 Calculation of Health Effects

Data specific to TACs such as the URFs and RELs are built into the model.  The toxicity data in the 93288 version of ACE2588 were revised to include the current data as recommended by the SCAQMD and OEHHA (SCAQMD, 2001; OEHHA, 1999, 2000a, and 2000b).  The results obtained based on the CAPCOA HRA guidance are considered to be consistent with those which would be obtained following SCAQMD's Risk Assessment Procedures for Rule 1401 (SCAQMD, 2001).

The URF of a carcinogenic substance is the estimated probability of a person contracting cancer as a result of constant exposure to an ambient concentration of 1 µg/m3 over a 70-year lifetime.  This factor represents the theoretical probability of an increased cancer occurring in the exposed population assuming 70-years lifetime exposure.  The carcinogenic risk for each TAC is the product of the URF and the modeled ambient concentration.  The carcinogenic risks from individual TAC are assumed to be additive.




Both cancer and noncancer risk estimates provided in the HRAs represent incremental risks (i.e., risks due to proposed project sources only) and do not include potential health risks posed by existing background concentrations.  The ACE2588 model performs all of the necessary calculations to estimate the potential lifetime cancer risk and chronic and acute HI posed by the Project emissions.

8.6.2.6 Health Effects Significance Criteria

SCAQMD Rule 1401 (New Source Review of Toxic Air Contaminants) establishes allowable risks for new or modified sources of TAC emissions.  Rule 1401 specifies limits for maximum individual cancer risk, cancer burden, and noncarcinogenic acute and chronic hazard indices for new or modified sources of TAC emissions.  While Rule 1401 does not specifically require the application of best available control technology for toxics (T-BACT) to any new or modified source emitting carcinogenic TAC, the rule relaxes the maximum individual cancer risk threshold when T-BACT is applied.  The health risks resulting from project emissions as demonstrated with a risk assessment, must not exceed the risk thresholds shown in Table 8.6-3.

The City will install oxidation catalysts in each HRSG.  In addition, the MGS CTGs will burn natural gas exclusively.  These measures are considered as T‑BACT for the combustion turbine generators.  Therefore, ten in a million is considered the relevant cancer risk significance criteria for this Project.


8.6.2.7 Estimated Lifetime Cancer Risk

The modeling results indicated that the maximum carcinogenic risk from the MGS would be 0.86 in one million and occur at the northern boundary fenceline of the MGS.  The pathway contribution to the total carcinogenic risk is shown in Table 8.6-4.  Figure 8.6-4 shows the location of maximum carcinogenic risk.  This risk is well below the ten in one million level considered significant.  The two pollutants contributing most to the carcinogenic risk are hexavalent chromium (97%) and cadmium (3%).

The estimated cancer risks at all locations are well below the significance criteria of 10 in one million.  Thus, the MGS TAC emissions are not expected to cause significant health effects relative to the most stringent significance criteria established for carcinogenic health effects.

To offer some perspective on the risks estimated for the MGS, it is important to note that background risk of developing cancer in the United States is 0.33 (American Cancer Society, Cancer Statistics 2000).  That means that one in three people may potentially develop cancer in the absence of the MGS operating due to a variety of causes.  The target risk level of 1x10-6 represents the probability that one additional cancer case may develop in a population of one million due to emissions from the plant under the prescribed conditions given a series of very unlikely events.  By combining the excess cancer risk of 8.6x10-7 from the plant and 0.33 from background sources, the maximum total risk for a receptor is 0.33000086, with the vast majority of the risk attributable to lifestyle choices such as diet, smoking, degree of exercise, and alcohol consumption.  When a cancer risk is greater than 1 in a million, a cancer burden calculation, which is the number of people exposed to this level or higher must be calculated.  Since the cancer risk for the MGS is less than 1 in a million a cancer burden calculation is not required.

8.6.2.8 Estimated Chronic and Acute Total Hazard Indices

A maximum chronic HI of 0.032 was calculated for the respiratory endpoint at a receptor approximately 1.2 km east from the MGS project site.  The two pollutants contributing most to the chronic hazard index were acrolein (47%) and formaldehyde (45%).

A maximum acute HI of 0.11 was calculated for the respiratory endpoint at a receptor approximately 200 meters east-northeast of the MGS site.  The two pollutants contributing most to the acute hazard index were acrolein (89%) and formaldehyde (9%).  Figure 8.6-4 shows the locations of the maximum chronic HI and acute HI for the Project.

The estimated chronic and acute HIs are well below the significance criterion of 1.  Thus, the proposed project emissions are not expected to cause significant health effects relative to the most stringent significance criteria established for noncarcinogenic health effects.

8.6.2.9 Uncertainty in the Public Health Impact Assessment

Sources of uncertainty in the results of HRAs include emissions estimates, dispersion modeling, exposure characteristics, and extrapolation of toxicity data in animals to humans.  For this reason, assumptions used in HRAs are designed to provide sufficient health protection to avoid underestimation of risk to the public.  Some sources of uncertainty applicable to this HRA are discussed below.

The turbine emission rates were derived using vendor data for ammonia slip and from emission factors (CARB, 2001) for the other air toxics.  Both the short-term and long-term turbine emissions were developed assuming both turbines operated continuously at the same time and at the maximum heat input rate.  Under actual operating conditions, the turbines will operate less than 8,760 hours per year and consequently, the emissions used for this HRA are likely to be higher than what would be experienced under normal operation of the turbines.

The models used in dispersion modeling contain assumptions that tend to over-predict ground-level concentrations.  For example, the modeling performed in the HRA assumed a conservation of mass (i.e., all of the pollutants emitted from the sources remained in the atmosphere while being transported downwind).  During the transport of pollutants from sources to receptors, none of the material was assumed to be removed through chemical reaction or lost at the ground surface through reaction, gravitational settling, or turbulent impaction.  In reality, these mechanisms work to reduce the level of pollutants remaining in the atmosphere during plume travel.

The exposure characteristics assessed in the HRA included the assumption that residents were exposed to turbine emissions continuously at the same location for 24 hours per day, 365 days per year, for 70 years.  It is extremely unlikely that any resident would meet this condition.  The conservative exposure assumption tends to overpredict risk estimates in the HRA process.

The toxicity data used in the HRA contain uncertainties due to the extrapolation of data from animals to humans.  Typically, safety factors are applied when doing the extrapolation.  Furthermore, the human population is much more diverse both genetically and culturally than laboratory bred experimental animals.  The intraspecies variability among humans is expected to be much greater than in laboratory animals.  With all of the uncertainty in the assumptions used to extrapolate toxicity data, significant measures are taken to ensure that sufficient health protection is built into the available health effects data.

All this uncertainty is compounded in the final result.  Therefore, the actual risk numbers are expected to be well below the values presented in this analysis.



8.6.3 
8.6.4 Mitigation Measures

Emissions of toxic air pollutants to the air will be minimized through the use of natural gas by the combustion turbines.  An oxidation catalyst will also be installed which has been proven to control certain TACs.
Emissions of ammonia from the stacks will be limited by minimizing the amount of ammonia slip to a maximum of 5 ppmv.  In addition, risks associated with the storage and handling of the ammonia will be mitigated through the measures discussed in Section 8.12, Hazardous Materials Handling.
Exhaust Emission Mitigation

The following mitigation measures are proposed to control exhaust emissions from the diesel heavy equipment used during construction of the MGS project:

PH-1
Operational measures, such as limiting engine idle time and shutting down equipment when not in use.

PH-2
Regular preventive maintenance to prevent emission increases due to engine problems.

PH-3
Use of low sulfur and low aromatic fuels meeting California standards for motor vehicle diesel fuel.

PH-4
Use of low-emitting diesel engines meetings federal emissions standards for construction equipment.

Fugitive Dust Emission Mitigation

The following mitigation measures are proposed to control fugitive dust emissions during construction of the project:

PH-5
Use water application to control dust emissions from unpaved area.
PH-6
Use water flushing of paved road surfaces to remove buildup of loose material.

PH-7
Cover all trucks hauling loose material.
PH-8
Limit traffic speeds on unpaved surfaces to 25 miles per hour.
PH-9
Mitigate fugitive dust emissions from wind erosion of areas disturbed from construction activities by application of water.

Because the results of the HRA for the operation of the CTGs are well within acceptable levels, no additional mitigation measures are required.



8.6.5 LORS

Applicable LORS related to protection of public health from toxic air pollutants are summarized in Table 8.6-5.  Additional information on the LORS related to air quality, hazardous material handling, and worker safety are contained in those respective sections (see Sections: 8.1 Air Quality, 8.12 Hazardous Materials Handling, and 8.7 Worker safety and Health)

8.6.6 Agencies and Agency Contacts

There are no permits specifically required for public health.  Agencies with jurisdiction to issue applicable permits and/or enforce LORS related to air quality, including TAC emissions are shown in Table 8.6-6.

8.6.7 Permits and Permitting Schedule

The air quality Determination of Compliance, which will be issued by the SCAQMD to address the requirements of NSR (Rule 1401) will address the relevant requirements related to TAC emissions.

8.6.8 References

American Cancer Society, 2000.  Cancer Statistics

California Air Pollution Control Officers Association (CAPCOA) 1993.  Air Toxics "Hot Spots" Program, Revised 1992 Risk Assessment Guidelines, 1993.
California Air Resources Board (CARB), 2001.  California Air Toxics Emission Factor (CATEF) database, Version 1.2.
California Office of Environmental Health and Hazard Assessment (OEHHA), 1999.  Hot Spots Unit Risk and Cancer Potency Values, June 1999.

California Office of Environmental Health and Hazard Assessment (OEHHA), 2000a.  Acute Reference Exposure Levels (RELs), Averaging Times, and Toxicological Endpoints, May 2000.

California Office of Environmental Health and Hazard Assessment (OEHHA), 2000b.  Chronic Reference Exposure Levels (RELs), May 2000.

Odoemelam, Obed, 1999.  Final Staff Assessment, La Paloma Generating Project, April 7, pp. 53-54.

South Coast Air Quality Management District (SCAQMD), 2001.  Risk Assessment Procedures for Rules 1401 and 212, 2001.

U.S. Environmental Protection Agency (USEPA), 1999.  User's Guide for the Industrial Source Complex Dispersion Models, 1999.

Table 8.6-1
TACs Emitted from MGS Turbines, 
Cooling Tower, Selective Catalytic Reduction (SCR) System 
and their Related Health Risks
	Toxic Air Contaminant
	Symbol
	CAS No.
	Unit Risk
	Acute REL
	Chronic REL

	Acetaldehyde
	ACETA
	75070
	2.70E-06
	0.00E+00
	9.00E+00

	Acrolein
	ACROL
	107028
	0.00E+00
	1.90E-01
	6.00E-02

	Ammonia
	NH3
	7664417
	0.00E+00
	3.20E+03
	2.00E+02

	Arsenic
	As
	7440382
	3.30E-03
	1.90E-01
	3.00E-02

	Benzene
	BENZE
	71432
	2.90E-05
	1.30E+03
	6.00E+01

	Beryllium
	Be
	7440417
	2.40E-03
	0.00E+00
	9.99E+12

	Butadiene-1,3
	BUTAD
	106990
	1.70E-04
	0.00E+00
	2.00E+01

	Cadmium
	Cd
	7440439
	4.20E-03
	0.00E+00
	2.00E-02

	Chromium (hex.)
	Cr
	18540299
	1.50E-01
	0.00E+00
	2.00E-01

	Copper
	Cu
	7440508
	0.00E+00
	1.00E+02
	0.00E+00

	Formaldehyde
	HCHO
	50000
	6.00E-06
	9.40E+01
	3.00E+00

	Lead
	Pb
	7439921
	1.20E-05
	0.00E+00
	9.99E+12

	Manganese
	Mn
	7439965
	0.00E+00
	0.00E+00
	2.00E-01

	Mercury
	Hg
	7439976
	0.00E+00
	1.80E+00
	9.00E-02

	Naphthalene
	NAPTH
	91203
	0.00E+00
	0.00E+00
	9.00E+00

	Nickel
	Ni
	7440020
	2.60E-04
	6.00E+00
	5.00E-02

	Propylene
	PROPL
	115071
	0.00E+00
	0.00E+00
	3.00E+03

	Propylene oxide
	PROX
	75569
	3.70E-06
	3.10E+03
	3.00E+01

	Toluene
	TOL
	108883
	0.00E+00
	3.70E+04
	3.00E+02

	Xylene
	XYLEN
	1330207
	0.00E+00
	2.20E+04
	7.00E+02

	Ethyl Benzene
	EBENZ
	100414
	0.00E+00
	0.00E+00
	2.00E+03

	Hexane
	HEXAN
	110543
	0.00E+00
	0.00E+00
	7.00E+03

	Benz[a]anthracene
	BENZA
	56553
	1.10E-04
	0.00E+00
	0.00E+00

	Benzo[a]pyrene
	BENZO
	50328
	1.10E-03
	0.00E+00
	0.00E+00

	Benzo[b]fluoranthrene
	BENZF
	205992
	1.10E-04
	0.00E+00
	0.00E+00

	Benzo[k]fluroanthrene
	BENZK
	207089
	1.10E-04
	0.00E+00
	0.00E+00

	Chrysene
	CHRYS
	218019
	1.10E-05
	0.00E+00
	0.00E+00

	Dibenz[a,h]anthracene
	DIBEN
	53703
	1.20E-03
	0.00E+00
	0.00E+00

	Indeno[1,2,3-cd]pyrene
	INDEN
	193395
	4.00E-04
	0.00E+00
	0.00E+00


Table 8.6-2
Total TAC Emissions from the MGS
	TAC
	Hourly Emissions

(lb/hour)
	Annual Emissions

(lb/year)

	ACETA
	1.44E-01
	1.26E+03

	ACROL
	1.98E-02
	1.74E+02

	NH3
	7.62E+00
	6.67E+04

	As
	5.73E-07
	5.02E-03

	BENZE
	1.40E-02
	1.23E+02

	Be
	6.51E-07
	5.70E-03

	BUTAD
	1.34E-04
	1.17E+00

	Cd
	1.02E-05
	8.97E-02

	Cr
	1.04E-05
	9.11E-02

	Cu
	1.04E-05
	9.11E-02

	HCHO
	9.65E-01
	8.45E+03

	Pb
	5.21E-06
	4.56E-02

	Mn
	1.82E-05
	1.59E-01

	Hg
	2.60E-08
	2.28E-04

	NAPTH
	1.75E-03
	1.53E+01

	Ni
	3.64E-05
	3.19E-01

	PROPL
	8.11E-01
	7.11E+03

	PROX
	5.03E-02
	4.41E+02

	TOL
	7.48E-02
	6.55E+02

	XYLEN
	2.75E-02
	2.41E+02

	EBENZ
	1.89E-02
	1.66E+02

	HEXAN
	2.73E-01
	2.39E+03

	BENZA
	2.38E-05
	2.09E-01

	BENZO
	1.46E-05
	1.28E-01

	BENZF
	1.19E-05
	1.04E-01

	BENZK
	1.16E-05
	1.02E-01

	CHRYS
	2.65E-05
	2.32E-01

	DIBEN
	2.48E-05
	2.17E-01

	INDEN
	2.48E-05
	2.17E-01


Table 8.6-3
Rule 1401 Health Risk Thresholds

	Risk Criteria
	Significance Threshold

	Maximum individual cancer risk, MICR (without T-BACT)
	1 x 10-6

	Maximum individual cancer risk, MICR (with T-BACT)
	10 x 10-6

	Cancer burden
	0.5

	Chronic hazard index
	1

	Acute hazard index
	1


Table 8.6-4
Carcinogenic Risk by Pathway
	POLLUTANT
	INHALE
	DERMAL
	SOIL
	WATER
	PLANTS
	ANIMAL
	MOTHER
MILK
	SUM

	ACETA
	1.84E-18
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	1.84E-18

	As
	9.97E-10
	2.50E-11
	1.18E-09
	0.00E+00
	4.91E-10
	0.00E+00
	0.00E+00
	2.69E-09

	BENZE
	1.92E-18
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	1.92E-18

	Be
	8.23E-10
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	8.23E-10

	BUTAD
	1.08E-19
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	1.08E-19

	Cd
	2.27E-08
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	2.27E-08

	Cr
	8.22E-07
	1.27E-09
	5.99E-09
	0.00E+00
	2.41E-09
	0.00E+00
	0.00E+00
	8.32E-07

	HCHO
	2.74E-17
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	2.74E-17

	Pb
	3.29E-11
	1.28E-12
	6.07E-11
	0.00E+00
	2.55E-11
	0.00E+00
	0.00E+00
	1.20E-10

	Ni
	4.99E-09
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	4.99E-09

	PROX
	8.81E-19
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	8.81E-19

	BENZA
	1.24E-20
	1.18E-20
	1.86E-20
	0.00E+00
	1.35E-19
	0.00E+00
	0.00E+00
	1.78E-19

	BENZO
	7.62E-20
	7.25E-20
	1.14E-19
	0.00E+00
	8.30E-19
	0.00E+00
	0.00E+00
	1.09E-18

	BENZF
	6.20E-21
	5.89E-21
	9.28E-21
	0.00E+00
	6.75E-20
	0.00E+00
	0.00E+00
	8.89E-20

	BENZK
	6.03E-21
	5.74E-21
	9.04E-21
	0.00E+00
	6.57E-20
	0.00E+00
	0.00E+00
	8.65E-20

	CHRYS
	1.38E-21
	1.31E-21
	2.07E-21
	0.00E+00
	1.50E-20
	0.00E+00
	0.00E+00
	1.98E-20

	DIBEN
	1.41E-19
	4.19E-20
	6.60E-20
	0.00E+00
	4.80E-19
	0.00E+00
	0.00E+00
	7.28E-19

	INDEN
	4.69E-20
	1.23E-20
	1.93E-20
	0.00E+00
	1.40E-19
	0.00E+00
	0.00E+00
	2.19E-19

	SUM
	8.51E-07
	1.29E-09
	7.23E-09
	0.00E+00
	2.93E-09
	0.00E+00
	0.00E+00
	8.63E-07

	*See Table 8.6-1 for key to complete names of pollutants


Table 8.6-5
LORS Applicable to Public Health
	LORS
	Applicability
	Conformance
(Section)

	Federal

	Clean Air Act, Section 109 and 301(a). 42 USC., Section 7401 et seq. 40 CFR 50
	Established air quality standards to protect the public health from exposure to air pollutants.
	See Section 8.1.1.2, Air Quality

	Clean Air Act, Section 112(g) 42 USC Section 7412, 40 CFR 63
	Requires review of new or modified sources prior to promulgation of the standard and establishes emissions standards for HAP from specific source types including gas turbines.
	Source will not be a major source of HAP, and hence is not subject at this time.

	State

	Health and Safety Code Section 25249.5 et. Seq. (Safe Drinking Water and Toxic Enforcement Act-Proposition 65)
	Requires posting of facilities that have chemicals known to cause cancer and public notification of significant risks.
	The results of the HRA are well below levels that would require public notification.

	Health and Safety Code Section 39650-39625
	Provides for a special statewide program, directed by the ARB, to evaluate the risks associated with emissions of chemicals designated as “toxic air contaminants” and to develop and mandate methods to control these emissions.
	Compliance with South Coast Air Quality Management District (SCAQMD) permitting requirements satisfies this mandate.

	Health and Safety Code Section 44300 et seq. (Air Toxics “Hot Spots” Information and Assessment Act-AB 2588)
	Requires facilities that emit listed criteria or toxic pollutants to submit emissions inventories to the local air district.  Such facilities may also be required to conduct a health risk assessment.
	The results of the HRA are well below significance levels (See Section 8.6.2.1).

	Local

	SCAQMD Rule 402 Health and Safety Code Section 41700
	Prohibits discharge of air contaminants that cause injury, detriment, nuisance or annoyance to the public, or that damages businesses or property.
	Section 8.1.5.5.3 (Air Quality Consistency with Regulatory Requirements).

	SCAQMD Rule 1401
	Establishes allowable risks for a new or modified sources to TAC emissions
	The results of the HRA are well below significance levels.

	SCAQMD Rule 1404
	Prohibits the use of hexavalent chromium as a water treatment chemical in cooling towers
	No hexavalent chromium will be used by Malburg Generating Station.


Table 8.6-6
Agency Contacts

	Issue
	Contact
	Title
	Telephone

	Air Toxics Health Impacts
	Lewis Pozzebon
Department of Environmental Health
4305 Vernon Ave. Vernon, CA 90058
	Director of Environmental Health
	(323) 583-8811 ext. 229

	New Source Review for Air Toxics
	John Yee
South Coast Air Quality Management District
21865 E. Copley Dr.  Diamond Bar, CA 91765
	Senior Air Quality Engineer
	(909) 396-2000 ext. 2531
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