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7.8 PUBLIC HEALTH

The Blythe Energy Project Phase II (hereinafter referred to as BEP II) is a nominally rated 520 MW combined cycle power plant.  The proposed project will be located adjacent to the Blythe Energy Project (hereinafter referred to as BEP) previously licensed by the California Energy Commission on March 21, 20011.  BEP II essentially duplicates BEP and consists of two Siemens Westinghouse V84.3a 170 MW combustion turbine generators (CTGs), one (1) 180 MW Steam Turbine Generator and supporting equipment.  BEP II requires no off-site linear facilities and will be interconnect on-site with existing BEP approved transmission and natural gas pipelines.

BEP II is located entirely within the site boundary of the Expansion site currently being processed by the CEC as an amendment to BEP2.  The BEP II power island is located approximately  600 feet south and 800 feet west of the BEP power island.  BEP facilities may be expanded to serve BEP II and include the groundwater supply, fire protection facilities, and site access roads.  Natural gas will be supplied to the BEP II plant by the El Paso natural gas pipeline interconnection being constructed as part of the approved BEP.

BEP will be electrically interconnected to the Western Area Power Administration (Western) Buck Boulevard Substation, located at the northeastern corner of the BEP site.  This interconnection will include addition of more breaker positions within the Buck Boulevard Substation.

BEP II will construct and operate one additional groundwater pumping well for its water supply and will construct one additional evaporation pond south of the proposed BEP II power island, to accommodate the project wastewater discharge.  Site drainage will be provided by the BEP drainage facilities.

This section presents public health issues associated with the operation of the BEP II.  Public health issues are determined by performing an assessment of risks to human health associated with chemical pollutants that could be emitted or released from a facility.  The majority of issues associated with public health are the transport mechanisms of chemicals to off-site locations.  For power plant facilities, airborne pollutants are considered the off-site transport mechanism.  Specific issues associated with air pollutant discharges from BEP II are provided in Section 7.7, Air Quality, of this document, and issues identified for hazardous materials are given in Section 7.9, Hazardous Material Handling.

The principal concerns for public health assessments of power plants are the emissions of chemical substances to the atmosphere during routine operation of the power plant.  Chemical substances in the atmosphere, which could potentially pose risks to human health, include byproducts from combustion of natural gas (e.g., acetaldehyde, benzene, formaldehyde, toluene, and xylene) in furnaces.


 Commission Decision 99-AFC-8

2 See Blythe Petition for Amendment I-B, dated November 23, 2001.

Other combustion byproducts of potential concern with established California Ambient Air Quality Standards (CAAQS) or National Ambient Air Quality Standards (NAAQS) include nitrogen oxides (NOx), carbon monoxide (CO), and fine particulate matter (PM10 and PM2.5).  The determination of the quantities and disposition of these combustion byproducts are determined in Section 7.7, Air Quality.  Some discussion of the potential health risks associated with these airborne substances, however, is presented in this section.  Additionally, human health risks potentially associated with accidental releases of stored inhalation hazardous (e.g., acids) or acutely hazardous (e.g., anhydrous ammonia) materials at the proposed facility are examined as public health issues and presented in this section.

7.8.1
Existing Environment

The land use in the surrounding area is predominately vacant unimproved land, with limited agriculture to the north.  Except for Interstate 10 to the south, the land to the east and south is mostly agriculture.  The Blythe Airport and a small, unincorporated residential area (Verde Mesa or Nicholas Warm Springs) are located to the west of the property.  The proposed BEP II will be located on the east side of the Blythe Airport Industrial Park.  Therefore, the power plant will be compatible with existing and planned development of surrounding lands.  Land use in the area of the BEP II is provided in Section 7.2, Land Use.

There are no sensitive receptors facilities (e.g., school, hospital, daycare facility, or convalescent center) within three miles of the proposed BEP II site.  All of the nearest sensitive receptors are located in the City of Blythe, approximately 5 miles east of BEP II.  There are a few farm residences (primarily to the east and south) in the vicinity of BEP II site.  Some of the farm residences to the east of the site are on the Palo Verde Mesa, but all of the farm sites to the south of the property are below the Mesa in the Palo Verde Valley.  Additionally, a small, unincorporated residential area, known as Mesa Verde (Nicholas Warm Springs), is located approximately two miles southwest from the BEP II site.  This unincorporated area is at an elevation of about 390 feet above mean sea level (MSL).  Figure 7.8-1 shows the terrain within a 10 mile radius of the BEP II power plant site, including land elevations greater than the combustion turbine exhaust stack height of 130 feet.

The BEP II will be located within the 152 acres of the original BEP site.  The BEP II will be located toward the southwestern portion of this site, approximately 1,100 feet southwest of the BEP power plant location.
A survey, using various public agency web sites (e.g., United States Environmental Protection Agency, California Department of Health Services, California Environmental Protection Agency, and Riverside Environmental Health Department), was performed to determine if health risk assessments have been performed in the BEP II area.  It appears that no other health risk studies, other than the initial BEP risk assessment, have been completed in the area.  Given the general remote location and relative low population density of the area, the lack of health risk assessments is understandable.

The original BEP and the BEP II are identical plants with relatively the same equivalent emissions.  Consequently, both facilities present similar human health risks.  The human health risk assessment from BEP concluded that facility emissions did not pose a significant risk to the population.
7.8.2
Environmental Consequences

7.8.2.1
Construction

A health risk assessment deals with long-term exposure to criteria pollutants.  Construction activities are of short duration, lasting 18 to 22 months.  Particulate matter, greater than ten microns in diameter (PM10), impacts from construction diesel vehicle emissions were assessed as described in Sections 7.7.4.4.8 and 7.7.8.7 of this AFC, except that annual average emissions were used rather than maximum monthly emissions.  The annual PM10 with ARB-approved risk value of 300 in one million for a 70 year lifetime cancer risk were used to determine the potential carcinogenic risk from diesel exhaust during construction.  The exposure was adjusted using a two year construction period over the 70 year risk (2/70 or 0.0286).  The maximum annual average ambient concentration for PM10 was determined to be 0.198 µg/m3.  The predicted cancer risk due to construction emissions was calculated to be 1.1 x 10-6.  It should be noted, however, that the impact would be localized around the project site and would occur on private property with ongoing agricultural operations that are not open to the general public.  Agricultural workers are mobile and will not be stationary at the maximum point of impact for 24 hours a day as analyzed by the model.  Additionally, if the Federal and California OSHA standards for occupational exposures are used instead of the REL, the risk is reduced by at least a magnitude and well below the significance threshold of 1.0 x 10 –6.  

The predicted cancer risk is also well below 1.0 x 10 –6 at the nearest resident located 0.52 miles to the southwest of the construction site.  Additionally, no new residential areas are planned for areas adjacent to the site.

Short-term public health issues dealing with exposures to air emission are presented in Section 7.7, Air Quality, and short-term exposures to hazardous materials are given in Section 7.9, Hazardous Material Handling.

7.8.2.2
Operation

Environmental consequences associated with the BEP II power plant site are potential human exposures to chemical substances emitted into the air from the exhaust stacks and cooling water towers.  The human health risks potentially associated with these chemical substances are evaluated in a site-specific health risk assessment.  A copy of this risk assessment is provided in Appendix 7.8, Part 1.  The chemical substances potentially emitted to the air from the BEP II facility include ammonia, acid vapors, small concentrations of uncombusted natural gas, trace metals, volatile organic compounds (VOCs), and polycyclic aromatic hydrocarbons (PAHs). Trace metals are associated with water treatment and/or cooling tower emissions.  Ammonia discharges are from control of nitrogen oxides (NOx) and will be emitted from the plant’s exhaust stacks.  Substances for which emissions must be quantified and risk assessments considered are listed in Air Toxics “Hot Spots” Program Risk Assessment Guidelines (CAPCOA 1993).  These and other chemical substances associated with potential emissions from BEP II are provided in Table 7.8-1.

	Table 7.8-1

Chemical Substances Potentially

Emitted to the Air from BEP II

	Criteria Pollutants

	Carbon Monoxide (CO)
	Nitrogen Oxides (NOx)

	Particulate Matter
	Sulfur Dioxide (SO2)

	Volatile Organic Compounds (VOCs)
	Lead

	Non-criteria Pollutants (Toxic Pollutants)

	VOCs (Specified by Chemical)

	Acetaldehyde
	Acrolein

	1,3-Butadiene
	Benzene

	Ethylbenzene
	Formaldehyde

	Hexane
	Propylene

	Propylene Oxide
	Toluene

	Xylene
	Napthalene

	Polycyclic Aromatic Hydrocarbons (PAHs)

	Benzo (a) Anthracene
	Benzo (a) Pyrene

	Benzo (b) Fluoranthene
	Benzo (k) Fluoranthene

	Chrysene
	Dibenz (a,h) Anthracene

	Ideno (1,2,3-cd) Pyrene
	

	Metals

	Antimony
	Arsenic

	Cadmium
	Copper

	Lead
	Mercury

	Manganese
	Nickel

	Selenium
	Zinc

	Other

	Ammonia
	Sulfuric Acid


7.8.2.2.1
Criteria Pollutants

Air emissions of criteria pollutants will adhere to established environmental standards such as the California Ambient Air Quality Standards (CAAQS) and the National Ambient Air Quality Standards (NAAQS).  These standards are discussed in detail in Section 7.7, Air Quality.  The design of the proposed facility also will include emission control technologies necessary to meet the required emission standards specified for criteria pollutants under government standards and the Mojave Desert Air Quality Management District (MDAQMD) rules.  Air emission offsets will be required for discharges of criteria pollutants that exceed specified threshold emission rates.  These offsets are required to assure that BEP II will not result in an increase in total emissions in the vicinity of the Mojave Air Basin.

Air dispersion modeling results, provided in Section 7.7, demonstrate that ambient concentrations will not exceed ambient air quality standards established by CAAQS and NAAQS.  These environmental air quality standards are intended to protect the general public with a wide margin of safety.  Therefore, the BEP II is not anticipated to have a significant impact on public health from emissions of criteria pollutants.

7.8.2.2.2
Toxic Pollutants

Potential human health impacts associated with emissions of toxic air pollutants to the atmosphere from the proposed BEP II are addressed in the health risk assessment provided in Appendix 7.8, Part 1.  This health risk assessment was developed under the guidelines of California’s AB 2588, the Air Toxics “Hot Spots” Information and Assessment Act (CAPCOA, 1993).

Air emissions of potential toxic pollutants associated with the BEP II power plant were determined using U.S. Environmental Protection Agency (U.S. EPA) AP – 42 emission factors.  Resulting ambient concentrations of these pollutant discharges to the air from BEP II were modeled using established and regulatory accepted atmospheric dispersion models.  The average maximum predicted concentrations were then used to determine the degree of potential harm to human health.  These average concentrations were then used in risk assessment to determine the degree of potential risk to human health from BEP II air emissions.

Toxic Air Pollutants Risk

A process known as health risk assessment is used to determine if populations may be exposed to pollutants at concentrations that may by unhealthy.  Health risk is characterized in terms of excess lifetime cancer risks for cancer causing or carcinogenic substances and in terms of hazard indices (HIs) for noncarcinogenic substances.  Each air contaminant has an estimated concentration which pose a carcinogenic and/or noncarcinogenic health risk.

Risk assessments addresses three categories of health impacts: acute (short-term) and chronic (long-term) noncancer impacts, and chronic cancer impacts.  Acute effects are temporary in nature and include such symptoms as irritation to the eyes, skin, and respiratory system.  Chronic effects can include long-term and irreversible disease.  A listing of BEP II potential contaminants and their relative toxicity is provided in Table 7.8-2.

Risk assessments utilize atmospheric dispersion modeling to determine a hypothetical “maximally exposed individual” (MEI).  The MEI is a person exposed to facility emissions at a location where the highest concentrations associated with the facility’s airborne pollutants are predicted to occur.  It should be noted, however, that human health risks associated with the MEI location are based on a worst-case scenario of facility emissions, metrological, and geographic conditions and are unlikely to be higher at any other location.  The MEI location is determined without respect to actual populations and, thus, the MEI location may or may not have actual existing or future people living or working there.  The maximum non-metal hazardous emission impact locations for one hour and annual are provided in Figure 7.8-2, and the maximum metal hazardous emission impact location for the BEP II is provided in Figure 7.8-3.
	Table 7.8-2

Carcinogenic and Noncarcinogenic

Pollutants Emitted at BEP II

	Compound
	Carcinogenic
	Noncarcinogenic

	
	
	Chronic
	Acute

	Acetaldehyde
	X
	X
	

	Acrolein
	
	X
	X

	Ammonia
	
	X
	X

	Arsenic
	X
	X
	X

	Benzene
	X
	X
	X

	1,3-Butadiene
	X
	X
	

	Cadmium
	X
	X
	

	Chromium (hexavalent)
	X
	X
	

	Copper
	
	X
	X

	Ethylbenzene
	
	X
	

	Formaldehyde
	X
	X
	X

	Hexane
	
	X
	

	Lead
	X
	
	

	Mercury
	
	X
	X

	Napthalene
	
	X
	

	Nickel
	X
	X
	X

	Polycyclic Aromatic Hydrocarbons (PAHs)
	X
	
	

	Propylene Oxide
	X
	X
	X

	Toluene
	
	X
	X

	Xylene
	
	X
	X

	Zinc
	
	X
	


Source:  CAPCOA, 1993

	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	Table 7.8-3

Toxicity Values Used to Characterize Health Risks

	Compound
	Unit Risk Factor  (g/m3)
	Chronic Reference Exposure Level (g/m3)
	Acute Reference Exposure Level (g/m3)

	Acetaldehyde
	2.7 E-06
	9.00 E+00
	-

	Acrolein
	-
	6.00 E-02
	1.90 E-01

	Ammonia
	-
	2.00 E+02
	3.20 E+03

	Antimony
	-
	2.00 E-01
	-

	Arsenic
	3.3 E–03
	3.00 E-02
	-

	Benzene
	2.9 E-05
	6.00 E+01
	1.30 E+03

	1,3-Butadiene
	1.7 E-04
	-
	-

	Cadmium
	4.2 E-03
	2.00 E-02
	-

	Copper
	-
	2.40 E+00
	1.00 E+02

	Ethylbenzene
	-
	-
	-

	Formaldehyde
	6.0 E-06
	3.00 E+00
	9.40 E+01

	Hexane
	-
	-
	-

	Lead
	1.2 E-05
	-
	-

	Manganese
	-
	2.00 E-01
	-

	Mercury
	-
	9.00 E-02
	1.80 E+00

	Napthalene
	-
	9.00 E+00
	-

	Nickel
	-
	5.00 E-02
	6.00 E+00

	Polycyclic Aromatic Hydrocarbons (PAHs)
	1.0 E-03
	-
	-

	Propylene Oxide
	3.7 E-06
	3.00 E+01
	3.10 E+03

	Selenium
	-
	2.00 E+01
	-

	Toluene
	-
	3.00 E+02
	3.70 E+04

	Xylene
	-
	7.00 E+02
	2.20 E+04

	Zinc
	-
	3.5 E+01
	-


Source:  CAPCOA, 1996
The time exposure expected for the population living in the area impacted by facility emissions is assumed to be 70 years (24 hours/day, 7 days/week, 52 weeks/year).  In addition, an adjusted time exposure of 44 years is assumed for the population working in the area impacted by facility emissions (8 hours/day, 240 days/year).

Characterization of Risks from Toxic Air Pollutants

From a historical viewpoint, any exposure to level of a carcinogenic material has been considered to have a fairly finite risk of inducing cancer.  This means that there is no defined threshold for determining if an individual will contract cancer.  As a result, mathematical simulations using computer models are generally used to extrapolate the effects of high to low doses of toxic chemicals on humans, because low-level exposure risks have not been quantified directly from animal or epidemiological studies.  These mathematic modeling procedures have been developed using very conservative estimate of cancer and noncancer risks.  Therefore, the modeling procedures use the most sensitive laboratory or epidemiological study results for extrapolating the effects on human health to a given exposure of toxic substance.  The modeling results assume that humans are just as sensitive as the most sensitive animal species evaluated in the laboratory or epidemiological studies.  As a result, the true human health risk is not likely to be higher than risks estimated using the low risk factors.  Additionally, it can be argued that the risk is more likely to be lower, or possibly zero, using the lowest sensitivity factor (U.S. EPA, 1986 and 1996).

Carcinogenic Risk

Health risk for specific carcinogenic compounds is expressed in chances per million and is a function of three factors: maximum expected ambient concentration, the probability that the specific compound causes cancer (unit risk factor), and the length of the exposure period.  The unit risk factor is defined as the estimated probability of a person contracting cancer as a result of constant exposure to an ambient concentration in terms of microgram per cubic meter (μg/m3) for a 44 and 70 year lifetime exposure.  This value represents the increase cancer risk associated with continuous exposure to a concentration of contaminates in air over a period of 44 or 70 years.  Total risk from carcinogenic compound exposure is the sum total of the specific compound calculated risk.

Environmental health regulators typically use a lifetime cancer risk below 1.0 x 10-6 as a threshold value of potential significance exposure to an airborne carcinogen.  The U.S. Food and Drug Administration (U.S. FDA) established cancer risk values to evaluate risk for potential carcinogen in food additives.  The development of this cancer risk evaluation was in response to the zero tolerance provided in the Delany Amendment (Hutt, 1985).  The dose rate that falls below the 1 x 10-6 cancer risk level is known as a “virtually safe dose” (VSD).  This VSD has become a base value used by many other regulatory agencies, policy makers, and the public for evaluating potential cancer risks from exposure to potential toxic chemical levels.

An evaluation of regulatory actions associated with carcinogens found that an acceptable risk levels are determined on a case-by-case basis.  A review of 132 regulatory decisions found that regulatory action was not initiated to control estimated risk below 1 x 10-6 or de minimus risks (Travis et al. 1987).  A de minimus risk is normally considered to be no regulatory concern or action.

Exposures to chemicals with risks exceeding 4 x 10-4 (four persons in ten thousand people) are called de manifestis risk.  De manifestis risks are normally considered by environmental health regulators as a level of regulatory concern.  These risks levels are consistently acted upon by agencies.  Risks, which fall between the de minimus and de manifestis risk levels, are regulated in some cases and not in others (Travis, et al, 1987).

Significant public health impacts generally require facilities to provide additional controls of facility emissions.  Risks higher than 1 x 10-6 could or could not be of concern to public health officials, depending upon several factors.  These factors could include the following:

· The conservatism of assumptions used in developing the risk estimation.

· The size of the potentially population that could be exposed to the airborne pollution source.

· The toxicity levels of the risk-driven chemical or chemicals.

Noncarcinogenic Risk

Health risk for specific noncarcinogenic compounds is expressed by a factor known as a hazard index (HI).  The HI is ratio of the maximum expected ambient concentration of a specific compound and the reference exposure limit (REL).  An REL is a concentration level (ug/m3) or dose (mg/kg-day) of a specific toxic compounds at or below which no adverse health effects are anticipated.  RELs are generally based on the most sensitive adverse health effects observed in the general population.  A margin of safety is mathematically factored into each REL to protect sensitive individuals in the general population such as infants, the elderly, and those suffering from illness that may make them more susceptible to the effects of exposure.  REL values for BEP II pollutants are presented in Table 7.8-3.

Chronic noncancer HIs associated with airborne concentrations are based on specific human body target organs and are specified in CAPCOA 1993.  Examples of organs, which can be directly or indirectly affected by airborne chemicals, are the lungs, reproduction system, eyes, liver, heart or blood circularly system, and central nervous system.  An HI of less than 1.0 indicates that worst-case exposure for a particular compound is at a safe level.  The total risk for each target system is estimated by adding the individual HI values from each toxic compound to create a total hazard index (THI).  A THI of less than one indicates that cumulative worst-case exposure to emissions from a facility is safe.  The THI approach is based on the assumption that effects from each substance are additive for each given organ system.

Toxic Air Pollutant Risk at BEP II

Based on the dispersion modeling performed for BEP II, the excess lifetime cancer risk associated with continuous exposure over a 70 year period for the MEI location is estimated to be  2.98 x 10-7, and the estimated excess lifetime cancer risk associated with continuous exposure for a 44 year period is estimate to be  3.41 x 10-7.
Risks associated with pollutants potentially emitted from BEP II are presented in Table 7.8-4 for a 70 year exposure and Table 7.8-5 for a 44 year exposure level.  These calculated data provided in this table is for individual risk pathways (e.g., breathing the air, soil ingestion, skin contact, and all other exposure routes) and show both 44 and 70 year exposures to be below the 1 x 10-6 level.

	


	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	



	Table 7.8-4

Summary of Excess Lifetime Cancer Risks for the MEI for 70 Years

	Emission Source
	Increase Lifetime Cancer Risk by Exposed Pathway

	
	Inhalation of Ambient Air
	Soil Ingestion
	Dermal Contact with Soil
	Mother’s Milk

	Acetaldehyde
	1.62E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Benzene
	5.22E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Benzo (a) Pyrene (PAH)
	3.63E-08
	1.36E-07
	8.63E-08
	0.00E+00

	1,3-Butadiene
	1.09E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Formaldehyde
	1.74E-08
	0.00E+00
	0.00E+00
	0.00E+00

	Propylene Oxide
	1.59E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Arsenic
	2.66E-09
	7.86E-09
	1.66E-10
	0.00E+00

	Cadmium
	8.44E-10
	0.00E+00
	0.00E+00
	0.00E+00

	Lead
	1.21E-11
	5.59E-11
	1.18E-12
	0.00E+00

	Nickel
	5.23E-10
	0.00E+00
	0.00E+00
	0.00E+00

	Route Total
	6.73E-08
	1.44E-07
	8.65E-08
	0.00E+00

	TOTAL RISK
	2.98E-07


Note: Computer modeling did not show any risk for consumption of garden products or any other type of risk associated with individual pollutant discharges.

	


	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	



	Table 7.8-5

Summary of Excess Lifetime Cancer Risks for the MEI for 44 Years

	Emission Source
	Increase Lifetime Cancer Risk by Exposed Pathway

	
	Inhalation of Ambient Air
	Soil Ingestion
	Dermal Contact with Soil
	Mother’s Milk

	Acetaldehyde
	1.02E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Benzene
	3.28E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Benzo (a) Pyrene (PAH)
	2.28E-08
	8.78E-08
	5.57E-08
	1.48E-07

	1,3-Butadiene
	6.84E-10
	0.00E+00
	0.00E+00
	0.00E+00

	Formaldehyde
	1.09E-08
	0.00E+00
	0.00E+00
	0.00E+00

	Propylene Oxide
	1.00E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Arsenic
	1.67E-09
	6.77E-09
	1.43E-10
	0.00E+00

	Cadmium
	5.31E-10
	0.00E+00
	0.00E+00
	0.00E+00

	Lead
	7.62E-12
	4.81E-11
	1.02E-12
	0.00E+00

	Nickel
	3.28E-10
	0.00E+00
	0.00E+00
	0.00E+00

	Route Total
	4.23E-08
	9.46E-08
	5.59E-08
	1.48E-07

	TOTAL RISK
	3.41E-07


Note: Computer modeling did not show any risk for consumption of garden products or any other type of risk associated with individual pollutant discharges.

Further description of the methodology used to calculate the human health risk for this project is presented in Appendix 7.8, Part 1.  As described previously, human health risks associated with emissions from the proposed power BEP II plant site are not greatest at the MEI location.  Consequently, there will not be significant impacts in the vicinity of the BEP II facility if significant impact does not exist at the MEI location.  Since the associated risk value at the MEI location is less than the significance level of 1.0 x 10-6, then necessarily, the human health risk associated with emissions from BEP II operations will also be less than significant.
Chronic noncancer HIs, listed by target organ, associated with inhalation of pollutants potentially emitted from the BEP II power plant are presented in Table 7.8-6.  The airborne chemicals providing the largest contribution to noncancer risks associated with operational emissions are formaldehyde at  0.001 (respiratory and skin), ammonia at  0.0014 (respiratory), manganese 0.0001 (central nervous system), and nickel 0.0004 (respiratory and cardiovascular/blood).  As described, individual compound HI values and THI values less than 1.0 are indicative of insignificant risk.  As shown in Table 7.8-6, all individual compound and total hazard indicies of target organ values are well below the 1.0.

	



	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	










	Table 7.8-6

Summary of Chronic Noncancer Hazard Indices

(Inhalation Exposure Pathways) for the MEI

	Emission Source
	Target Organ

	
	Resp
	CV/BL
	CNS
	Skin
	Repro
	Kidn
	GI/LV
	Immun

	Acetalehyde
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Ammonia
	0.0014
	--
	--
	--
	--
	--
	--
	--

	Benzene
	--
	<.0001
	<.0001
	--
	<.0001
	--
	--
	--

	1,3-Butadien
	--
	--
	--
	--
	<.0001
	--
	--
	--

	Ethylbenzene
	--
	--
	--
	--
	<.0001
	<.0001
	<.0001
	--

	Formaldehyde
	0.001
	--
	--
	0.001
	--
	--
	--
	--

	N-Hexane
	--
	--
	<.0001
	--
	--
	--
	--
	--

	Napthalene
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Propylene Oxide
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Toluene
	<.0001
	--
	<.0001
	--
	<.0001
	--
	--
	--

	Xylenes
	<.0001
	--
	<.0001
	--
	--
	--
	--
	--

	Antimony
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Arsenic
	--
	<.0001
	<.0001
	--
	<.0001
	--
	--
	--

	Cadmium
	<.0001
	--
	--
	--
	--
	<.0001
	--
	--

	Copper
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Manganese
	--
	--
	0.0001
	--
	--
	--
	--
	--

	Mercury
	--
	--
	<.0001
	--
	--
	--
	--
	--

	Nickel
	<.0001
	<.0001
	--
	--
	--
	--
	--
	--

	Selenium
	--
	<.0001
	<.0001
	--
	--
	--
	<.0001
	--

	Zinc
	<.0001
	<.0001
	--
	--
	--
	--
	--
	--

	Total Hazard Index
	0.0024
	<.0001
	0.0001
	0.001
	<.0001
	<.0001
	<.0001
	--


Notes:

Resp = Respiratory System

CV/BL = Cardiovascular/Blood

CNS= Central Nervous System`

Repro = Reproductive System

Kidn = Renal System

GI/LV = Gastrointestinal/Liver

Immun = Immunological System

The overall chronic noncancer HIs associated with non-inhalation exposure pathways are presented in Table 7.8-7.  The results provided in this table indicate the noncancer hazards from non-inhalation exposure from the BEP II airborne emissions are well below 1.0 for all target organs.  A noncancer reference exposure level or REL is not available for lead exposure.  Lead exposures are considered well below typical estimates of average daily exposures estimates (ASTSDR, 1996).

	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




	Table 7.8-7

Summary of Chronic Noncancer Hazard Indices 

(Non-Inhalation Exposure Pathway) for the MEI

	Chemical
	Average Dose (mg/kg-d)
	REL (mg/kg-d)
	Hazard Quotient (Total Dose/REL)

	Acetaldehyde
	---
	---
	---

	Ammonia
	---
	---
	---

	Benzo (a) Pyrene (PAH)
	1.85E-08
	---
	---

	Benzene
	---
	---
	---

	1,3-Butadiene
	---
	---
	---

	Ethylbenzene
	---
	---
	---

	Formaldehyde
	---
	---
	---

	N-Hexane
	---
	---
	---

	Napthalene
	2.03E-08
	---
	---

	Propylene Oxide
	---
	---
	---

	Toluene
	---
	---
	---

	Xylene
	---
	---
	---

	Antimony
	---
	---
	---

	Arsenic
	5.35E-09
	3.00E-04
	1.78E-05

	Cadmium
	1.36E-09
	5.00E-04
	2.73E-06

	Copper
	---
	---
	---

	Lead
	6.71E-09
	---
	---

	Manganese
	---
	---
	---

	Mercury
	1.58E-09
	3.00E-04
	5.28E-06

	Nickel
	---
	5.00E-02
	---

	Selenium
	---
	5.00E-03
	---

	Zinc
	---
	---
	---

	Total Hazard Index
	5.38E-08
	5.61E-02
	2.58E-05


REL = Noncancer Reference Exposure Level

*  Combustion Sources include turbines.
The acute noncancer HIs associated with BEP II are provided in Table 7.8-8.  This table indicates the noncancer individual compound HIs and THIs for all target organs are well below 1.0.  The airborne chemical with the highest value is ammonia at  0.0128 (respiratory and eye), arsenic at  0.0007 (reproductive), formaldehyde at 0.0001 (respiratory, eye, and immunization), and nickel at  0.0001 (respiratory and immunization).  As described previously, an HI less than 1.0 is considered by environmental regulatory agencies to represent an unlikely significant impact to public health.

	


	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	











	Table 7.8-8

Summary of Acute Noncancer Hazard Indices for the MEI

	Emission Source
	Target Organ

	
	Resp
	CV/BL
	CNS
	Eye
	Repro
	Kidn
	GI/LV
	Immun

	Ammonia
	0.0128
	--
	--
	0.0128
	--
	--
	--
	--

	Benzene
	--
	<.0001
	--
	--
	<.0001
	--
	--
	<.0001

	Formaldehyde
	0.0001
	--
	--
	0.0001
	--
	--
	--
	0.0001

	Propylene Oxide
	<.0001
	--
	--
	<.0001
	<.0001
	--
	--
	--

	Toluene
	<.0001
	--
	<.0001
	<.0001
	<.0001
	--
	--
	--

	Xylenes
	<.0001
	--
	--
	<.0001
	--
	--
	--
	--

	Arsenic
	--
	--
	--
	--
	0.0007
	--
	--
	--

	Copper
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Mercury*
	--
	--
	--
	--
	<.0001
	--
	--
	--

	Nickel
	<.0001
	--
	--
	--
	--
	--
	--
	<.0001

	Total Hazard Index
	0.0129
	<.0001
	<.0001
	0.0129
	0.0007
	--
	--
	0.0002


*  Combustion sources include turbines and auxiliary boiler

Notes:

Resp = Respiratory System

CV/BL = Cardiovascular/Blood

CNS= Central Nervous System

Repro = Reproductive System

Kidn = Renal System

GI/LV = Gastrointestinal/Liver

Immun = Immunological System

A brief discussion of potential health effects from acrolein (acrylaldehyde, acrylic aldehyde, or 2-propenal) is appropriate.  Acrolein is a colorless to yellow liquid with a boiling point of 53 degrees Centigrade (ºC) and has a pungent, intense irritating odor detectable at 0.02 to 0.4 parts per million by volume (ppmv).  The Occupational Safety and Health Administration (OSHA) and the National Institute for Occupational Safety and Health (NIOSH) have set the permissible exposure level (PEL) for acrolein at 0.1 ppmv in air to protect workers during an 8 hour shift.  The American Conference of Governmental Industrial Hygienists (ACHIH) has set the time weighted average (TWA) also at 0.1 ppmv.  The short-term exposure level (STEL) for acrolein has been set at 0.3 ppmv.  The U.S. Environmental Protection Agency (U.S. EPA) has identified acrolein as a hazardous substance.  Although acrolein cannot be adequately quantified for BEP II, it has been established in the literature that acrolein can be an acute eye irritant at extremely low concentrations.  Such health effects are reversible, are not life threatening, and are not considered potential significant.  Other, more invasive and threatening health effects from acrolein exposure occur at much higher concentrations that are not associated with trace products of incomplete combustion found in facilities such as BEP II.  Human health effects associated with higher concentrations of acrolein should only be considered in facilities where commercial grade acrolein is manufactured or used.  Neither is applicable to BEP II.  Consequently, potential acute exposure to acrolein is not considered a significant health impact chemical.  Therefore, acrolein was not included in the heath risk assessment given in Table 7.8-6 (Chronic Noncancer Hazard Indicies – Inhalation Exposure Pathways) and Table 7.8-8 (Acute Noncancer Hazard Indicies).

Metal hazardous air pollution emissions were modeled for the main cooling tower.  The cooling tower metal emissions were based on the estimated metal in the recirculating water for the cooling tower.  The concentrations of metals in the cooling tower water are provided in Section 7.13, Water Resources.  Four metals that are suspected, but were not detected in the water analysis, were multiplied by the number of cycles of concentration in the cooling tower circulating water.  This factored detection limit was used to complete a conservative estimate of these emissions.  These emissions were modeled using ISCST356 and a 3 by 3 kilometer (km) receptor grid.  This receptor grid is a subset of the grid used for criteria modeling.

The 44 year individual cancer risk analyses, given in Table 7.8-5, found for airborne metals are cadmium ( 5.31 x 10-10 for air), lead ( 7.62 x 10-12 for air,  4.81 x 10-11 for soil, and  1.02 x 10-12 for skin contact), and nickel ( 3.28 x 10-10 for air).  Arsenic values were found to be  1.67 x 10-9 in air,  6.77x 10-9 in soil, and  1.43x 10-10 in skin.  These metal risks are well below the 1.0 x 10-6 values set by regulatory agencies.  The 70 year individual airborne cancer risk, given in Table 7.8-4, for cadmium ( 8.44 x 10-10 for air), lead ( 1.21 x 10-11 for air,  5.59 x 10-11 for soil, and  1.18 x 10-12 for skin), and nickel ( 5.23 x 10-10 for air).  Arsenic values were found to be 2.66 x 10-9 in air,  7.86 x 10-9 in soil, and  1.66 x 10-10 in skin.  Therefore, all exposure pathways are also below the established 1.0 x 10-6 impact levels.

Antimony, arsenic, cadmium, copper, manganese, mercury, nickel, selenium, and zinc were identified in chronic inhalation hazard index given in Table 7.8-6.  Except for manganese at 0.0001 (central nervous system), all of the other metals were at <0.0001 values.  The following metals were identified for chronic noninhalation exposure given in Table 7.8-7:  Arsenic (average dose  5.35 x 10-9, REL 3.00 x 10-4, and average dose/REL  1.78 x 10-5), cadmium (average dose  1.36 x 10-9, REL  5.00 x 10-4, and average dose/REL  2.73 x 10-6), lead (average dose  6.71 x 10-9), mercury (average dose  1.58 x 10-9, REL 3.00 x 10-4, and average dose/REL  5.28 x 10-6), selenium (REL 5.00 x 10-3), and nickel (REL 5.00 x 10-2).  The acute inhalation hazard index (Table 7.8-8) found the following metals:  Arsenic ( 0.0007 for reproductive), copper (<0.0001 for respiratory), mercury (<0.0001 for central nervous system), and nickel  0.0001 for respiratory and immunization).  All of the above values are well below the 1.0 impact levels established by regulatory agencies.  Therefore, the overall human health impacts associated with metal emissions from the cooling tower are insignificant.

As described previously in this section, human health risks associated with BEP II emissions will not be higher at any other area than at the MEI location.  Since the associated risk value at the MEI location is less than the significance level of 1.0 x 10-6, then necessarily, the human health risk associated with emissions from BEP IIoperations will also be less than significant.
The estimated lifetime cancer risks to the MEI for airborne emissions from the BEP II power plant are less than 1.0 x 10-6 for both 44 and 70 year exposures.  Additionally, the noncancer HQs associated with power plant emissions is less than 1.0.  These human health risk estimates were calculated using very conservative assumptions.  Based on the results of this risk assessment, there are not significant public health impacts anticipated from emissions of toxic air borne pollutants from the proposed BEP II facility.

PM10 impacts from the diesel emergency fire pump were evaluated for potential cancer risks.  The annual PM10 with ARB-approved risk value of 300 in one million for a 70 year lifetime cancer risk was used to determine the potential carcinogenic risk from diesel exhaust.  The maximum annual average ambient concentration for PM10 from the emergency fire pump was determined to be 0.0027 µg/m3.  The predicted cancer risk was calculated to be 0.8 x 10-6.  This is less than the 1.0 x 10-6 limit considered to be significant.
7.8.2.2.3
Hazardous Materials

A variety of hazardous materials will be stored and used at the BEP II site.  The types of hazardous materials stored, a description of these hazardous materials, and the general quantities of hazardous materials stored on-site are provided in Section 7.9, Hazardous Material Handling.  Use of these chemicals will be in accordance with all regulatory requirements and industrial standard practices.  Therefore, routine use of these materials should not pose any significant impacts to public health.  Although mitigation measures will be incorporated during facility design and construction and remain in place at the facility to prevent releases of these hazardous materials, accidental spills could migrate off-site and could result in potential exposure and impacts to the public.

Both federal and state law has established emergency response planning requirements for facilities handling acutely hazardous materials (e.g., aqueous ammonia).  The California regulations are found under the Health and Safety Code, Sections 25531 through 25541, and the Federal regulation is found under Title 40, Code of Federal Regulations (CFR), Part 68.  The Federal law was implemented under the Clean Air Act (CAA).  These regulations require facilities, such as the BEP II, to prepare a Risk Management Plant (RMP).  A RMP is a comprehensive program that identifies all environmental and human health hazards.  The RMP also predicts the areas that may be affected by an accidental release of an acutely hazardous material.  Acutely hazardous materials to be used by the BEP II as well as a discussion of the RMP are provided in Section 7.9, Hazardous Material Handling of this report.

The acutely hazardous material of concern for the BEP II is aqueous ammonia.  Aqueous ammonia poses less risk than compressed ammonia gases, because aqueous ammonia is stored using water as a media.  As a result of absorption of ammonia gases into water, the quantities of ammonia gas given off will be considerable less than the same volume of compressed ammonia gas.  Aqueous ammonia, however, is still capable of releasing hazardous ammonia gas cloud.  These gas clouds could migrate off-site if sufficient volume of aqueous ammonia is accidentally released into the atmosphere.  The location within the facility with the largest volume of aqueous ammonia is the storage tanks.  The highest risk posed by these tanks would be a major refilling spill or rupture from these tanks.


7.8.2.2.4
Operational Odors

Ammonia is used to control emissions of nitrogen oxides (NOx) from the power plant exhaust stacks.  As a result, small amounts of ammonia may escape up the stack and into the atmosphere.  These releases are known as ammonia “slip”.  Ammonia “slip” will generate an emission of less than 10 parts per million by volume (ppmv).  After atmospheric mixing, the concentrations of ammonia at ground level will be well below 5 ppmv.  The 5 ppmv ammonia level was established by the Compressed Gas Association (CGA) as a concentration that does not create any objectionable odors.
No other combustion contaminants from the BEP II are emitted to the atmosphere at concentrations that could produce objectionable odors.

7.8.3
Cumulative Impacts

The BEP II will be constructed adjacent to the BEP.  These facilities are located approximately  1,100 feet from each other, and they represent the only stationary source of air emissions on the Palo Verde Mesa.

The BEP II will be within approximately 2.5 miles of a Southern California Gas Company (SoCal) natural gas compression station.  This compression station is the only other major stationary air emission source in the Blythe area.  The SoCal compression station is located in the Palo Verdi Valley, approximately 80 feet lower than the BEP II site.  The stack height of the BEP II is approximately 130 feet.  This height is significantly above the low stack height of the SoCal compression station.  Additionally, the general prevailing winds in the region are south to north.  As a result of the distance between the facility, change in elevation between the facilities, and the general prevailing wind direction, commingling of the two emission sources are unlikely or insignificant.  Consequently, emissions from the SoCal natural gas compression station will not be factored into the cumulative public health risk assessment for the BEP II.  The California Energy Commission (CEC) also reached the above conclusion in their BEP licensing decision.

Therefore, only the BEP and BEP II emissions were used to determine cumulative public health risk impacts.

The cumulative health risk assessment was performed using the emissions calculations from the stacks and cooling towers of the BEP and the proposed BEP II.  A summary of excess lifetime cancer risks for 70 years and 44 years are provided in Table 7.8-9 and Table 7.8-10, respectively.  Chronic noncancer HI (inhalation exposure) for MEI is given in Table 7.8-11, and chronic noncancer HI (non-inhalation exposure) is provided in Table 7.8-12.  A summary of acute noncancer HI for the MEI is given in Table 7.8-13.  The health risk assessment for this cumulative impacts analysis is provided in Appendix 7.8, Part 2.

The cumulative excess lifetime cancer risks for 70 and 44 years were found to  7.30 x 10-7 and  77.86 x 10-7, respectively.  These values are  less than the 1.0 x 10-6 values set by regulatory agencies.   Therefore these values would not result in regulatory agency action and would be considered less than significant.
	



	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	



	Table 7.8-9

Summary of Cumulative Excess Lifetime Cancer Risks for the MEI

for 70 Years from BEP and BEP II

	Emission Source
	Increase Lifetime Cancer Risk by Exposed Pathway

	
	Inhalation of Ambient Air
	Soil Ingestion
	Dermal Contact with Soil
	Mother’s Milk

	Acetaldehyde
	3.24E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Benzene
	1.04E-08
	0.00E+00
	0.00E+00
	0.00E+00

	1,3-Butadiene
	2.21E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Formaldehyde
	3.42E-08
	0.00E+00
	0.00E+00
	0.00E+00

	Benzo (a) Pyrene (PAH)
	7.26E-08
	2.72E-07
	1.73E-07
	0.00E+00

	Propylene Oxide
	3.22E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Arsenic
	3.50E-08
	1.03E-07
	2.19E-09
	0.00E+00

	Cadmium
	1.12E-08
	0.00E+00
	0.00E+00
	0.00E+00

	Lead
	1.60E-10
	7.35E-10
	1.56E-11
	0.00E+00

	Nickel
	6.92E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Route Total
	1.79E-07
	3.76E-07
	1.75E-07
	0.00E+00

	TOTAL RISK
	7.30E-07


Note: Computer modeling did not show any risk for consumption of garden products or any other type of risk associated with individual pollutant discharges.

	



	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	



	Table 7.8-10

Summary of Cumulative Excess Lifetime Cancer Risks for the MEI

for 44 Years from BEP and BEP II

	Emission Source
	Increase Lifetime Cancer Risk by Exposed Pathway

	
	Inhalation of Ambient Air
	Soil Ingestion
	Dermal Contact with Soil
	Mother’s Milk

	Acetaldehyde
	2.04E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Benzene
	6.56E-09
	0.00E+00
	0.00E+00
	0.00E+00

	1,3-Butadiene
	1.39E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Formaldehyde
	2.15E-08
	0.00E+00
	0.00E+00
	0.00E+00

	Benzo (a) Pyrene (PAH)
	4.56E-08
	1.76E-07
	1.11E-07
	2.95E-07

	Propylene Oxide
	2.02E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Arsenic
	2.20E-08
	8.92E-08
	1.89E-09
	0.00E+00

	Cadmium
	7.02E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Lead
	1.00E-10
	6.34E-10
	1.34E-11
	0.00E+00

	Nickel
	4.35E-09
	0.00E+00
	0.00E+00
	0.00E+00

	Route Total
	1.13E-07
	2.65E-07
	1.13E-07
	2.95E-07

	TOTAL RISK
	7.86E-07


Note: Computer modeling did not show any risk for consumption of garden products or any other type of risk associated with individual pollutant discharges.

	



	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	










	Table 7.8-11

Summary of Cumulative Chronic Noncancer Hazard Indices 

(Inhalation Exposure Pathways) for the MEI from BEP and BEP II

	Emission Source
	Target Organ

	
	Resp
	CV/BL
	CNS
	Skin
	Repro
	Kidn
	GI/LV
	Immun

	Acetalehyde
	0.0001
	--
	--
	--
	--
	--
	--
	--

	Ammonia
	0.0027
	--
	--
	--
	--
	--
	--
	--

	Benzene
	--
	<.0001
	<.0001
	--
	<.0001
	--
	--
	--

	1,3-Butadiene
	--
	--
	--
	--
	<.0001
	--
	--
	--

	Ethylbenzene
	--
	--
	--
	--
	<.0001
	<.0001
	<.0001
	--

	Formaldehyde
	0.0019
	--
	--
	0.0019
	--
	--
	--
	--

	N-Hexane
	--
	--
	<.0001
	--
	--
	--
	--
	--

	Napthalene
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Propylene Oxide
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Toluene
	<.0001
	--
	<.0001
	--
	<.0001
	--
	--
	--

	Xylenes
	<.0001
	--
	<.0001
	--
	--
	--
	--
	--

	Antimony
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Arsenic
	--
	0.0004
	0.0004
	--
	0.0004
	--
	--
	--

	Cadmium
	0.0001
	--
	--
	--
	--
	0.0001
	--
	--

	Copper
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Manganese
	--
	--
	0.0013
	--
	--
	--
	--
	--

	Mercury
	--
	--
	<.0001
	--
	--
	--
	--
	--

	Nickel
	0.0005
	0.0005
	--
	--
	--
	--
	--
	--

	Selenium*
	--
	<.0001
	<.0001
	--
	--
	--
	<.0001
	--

	Zinc
	<.0001
	<.0001
	--
	--
	--
	--
	--
	--

	Total Hazard Index
	0.0053
	0.0009
	0.0017
	0.0019
	0.0004
	0.0001
	<.0001
	--


Notes:


Resp = Respiratory System

CV/BL = Cardiovascular/Blood

CNS= Central Nervous System

Repro = Reproductive System

Kidn = Renal System

GI/LV = Gastrointestinal/Liver

Immun = Immunological System

	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




	Table 7.8-12

Summary of Cumulative Chronic Noncancer Hazard Indices 

(Non-Inhalation Exposure Pathway) for the MEI from BEP and BEP II

	Chemical
	Average Dose (mg/kg-d)
	REL (mg/kg-d)
	Hazard Quotient (Total Dose/REL)

	Acetaldehyde
	---
	---
	---

	Ammonia
	---
	---
	---

	1,3-Butadiene
	---
	---
	---

	Benzene
	---
	---
	---

	Ethylbenzene
	---
	---
	---

	Formaldehyde
	---
	---
	---

	N-Hexane
	---
	---
	---

	Napthalene
	4.17E-08
	---
	---

	Benzo (a) Pyrene (PAH)
	3.70E-08
	---
	---

	Propylene Oxide
	---
	---
	---

	Toluene
	---
	---
	---

	Xylenes
	---
	---
	---

	Antimony
	---
	---
	---

	Arsenic
	7.04E-08
	3.00E-04
	2.35E-04

	Cadmium
	1.80E-08
	5.00E-04
	3.61E-05

	Copper
	---
	---
	---

	Lead
	8.84E-08
	---
	---

	Manganese
	---
	---
	---

	Mercury
	2.10E-08
	3.00E-04
	6.99E-05

	Nickel
	---
	5.00E-02
	---

	Selenium
	---
	5.00E-03
	---

	Zinc
	---
	---
	---

	Total Hazard Index
	2.77E-07
	5.61E-02
	3.41E-04


REL = Noncancer Reference Exposure Level

*  Combustion Sources include turbines.

	


	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	











	Table 7.8-13

Summary of Cumulative Acute Noncancer Hazard Indices for the MEI from BEP and BEP II

	Emission Source
	Target Organ

	
	Resp
	CV/BL
	CNS
	Eye
	Repro
	Kidn
	GI/LV
	Immun

	Ammonia
	0.0269
	--
	--
	0.0269
	--
	--
	--
	--

	Benzene
	--
	<.0001
	--
	--
	<.0001
	--
	--
	<.0001

	Formaldehyde
	0.0003
	--
	--
	0.0003
	--
	--
	--
	0.0003

	Propylene Oxide
	<.0001
	--
	--
	<.0001
	<.0001
	--
	--
	--

	Toluene
	<.0001
	--
	<.0001
	<.0001
	<.0001
	--
	--
	--

	Xylenes
	<.0001
	--
	--
	<.0001
	--
	--
	--
	--

	Arsenic
	--
	--
	--
	--
	0.0017
	--
	--
	--

	Copper
	<.0001
	--
	--
	--
	--
	--
	--
	--

	Mercury
	--
	--
	--
	--
	<.0001
	--
	--
	--

	Nickel
	0.0001
	--
	--
	--
	--
	--
	--
	0.0001

	Total Hazard Index
	0.0273
	<.0001
	<.0001
	0.0272
	0.0018
	--
	--
	0.0005


*  Combustion sources include turbines and auxiliary boiler

Notes:

Resp = Respiratory System

CV/BL = Cardiovascular/Blood

CNS= Central Nervous System

Repro = Reproductive System

Kidn = Renal System

GI/LV = Gastrointestinal/Liver

Immun = Immunological System

The chronic THI for inhalation exposure (Table 7.8-11) and the acute THI (Table 7.8-13) for all target organs are well below regulatory levels of 1.0.

As shown in Section 7.8.2.2.2, the BEP II power plant is well within all regulatory limits and represents a de minimus risk to the area.  The construction of BEP II represents a deterioration in the public health of the area due to accumulative emissions of BEP and the proposed BEP II facilities.  However, this deterioration will not be significant and will not result in regulatory actions by local health officials.

It should be noted that the points for maximum impact for toxic contaminants dispersion (MEI) and the nearest population (receptors) are not located in the same general area.  The risk analysis presented herein has concluded that no significant human health risk exists at the MEI location.  The MEI location, as discussed in Section 7.8.2, is based on a worst-case scenario and impacts from BEP II emissions are not expected to be greater at any other location.  It follows then, that BEP II emissions do not pose a significant human health risk to any existing or future population.
7.8.4
Proposed Conditions of Certification

This section describes the mitigation measures that will be employed for BEP II as well as proposed Conditions of Certification.

7.8.4.1
Project Mitigation Measures

7.8.4.1.1
Criteria Pollutants

Emissions of criteria pollutants will be minimized by applying Best Available Control Technology (BACT) in the design of the BEP II facilities.  BACT for the combustion turbines includes the combustion of natural gas.  Natural gas is one of the cleanest burning fossil fuels used by industry.

Nitrous oxides (NOx) emissions will be controlled to 2.5 ppmv on a dry basis, corrected to 15 percent oxygen.  NOx emission levels will be achieved by using both dry low NOx combustion in the two Combustion Turbine Generators (CTGs) and a Selective Catalytic Reduction (SCR) system in the two Heat Recovery Steam Generators (HRSGs).

Carbon dioxide (CO) emissions from the exhaust stack will be controlled to 5 ppmv at 15 percent oxygen in the two CTG units when the CTGs are operating between 80 and 100 percent of load.  Emissions of CO will, however, increase to 8.4 ppmv during duct firing or when the CTGs are operating between 75 and 80 percent of load.

As the BEP II is a state nonattainment area for ozone and particulate matter less than 10 microns (PM10), the proposed project will need to “offset” the increase in NOx, VOCs, and PM10 emitted, in addition to using BACT.  Emission offsets equal to the amount of NOx, VOCs, and PM10 will be obtained prior to an air permit being issued and surrendered prior to commencement of construction.  These offsets are “actual emission reductions” (AERs), which are evidenced by certified emission reduction credits (ERCs), recorded in the MDAQMD’s registry.  The BEP II will negotiate for and purchase option(s) for the necessary offsets prior to the MDAQMD issuing a preliminary determination of compliance.  The BEP II will execute the options at the appropriate time.  This is further discussed in Section 7.7, Air Quality.

The combination of using BACT and providing emission offsets, on an as-needed basis, will result in no net increase in criteria regulated pollutants in the region.  Therefore, further mitigation of airborne emissions is not required to protect public health.

7.8.4.1.2
Toxic Pollutants

Emissions of toxic pollutants to the air will be minimized through the use of natural gas as the only fuel at the BEP II power plant project.  Emissions from tanks storing liquid organic chemicals or other hazardous materials will be minimized through the use of vapor control devices or recovery systems.

7.8.4.1.3
Hazardous Materials

Mitigation measures for minimizing the risk from hazardous materials releases are presented below.  Additionally, mitigating measures dealing with hazardous materials are discussed in more detail in Section 7.9, Hazardous Material Handling.  Potential public health impacts associated with the use of hazardous materials are only expected to occur from an accidental spill or release.  The power plant has been designed with numerous safety features to prevent and/or to minimize impacts from the use and accidental release of hazardous materials used at the facility.  These safety features include the following:

· Construction of curbs, berms, and/or lined concrete pits or sumps at locations where hazardous materials are stored or can be accidental released.

· Installation of a fire protection system at all risk locations.  This fire protection system will include fire detection sensors, alarm, and fire suppression equipment, designed in accordance with all applicable LORS.

· Construction of the aqueous ammonia storage and dispensing system will be in accordance with all applicable LORS.

A Risk Management Plant (RMP) for the BEP II facility will be prepared prior to commencement operation of the facility.  The RMP will evaluate and estimate the risk presented by the ammonia storage and handling system in the plant.  According to regulatory requirements, the RMP will include a hazard analysis for the facility.  This hazard analysis will include an off-site consequence analysis, a seismic assessment, an emergency response plan, and personnel training procedures and requirements.  Additionally, the RMP process will accurately identify and propose adequate mitigation measures to minimize human health risk to the lowest level possible.  A Process Safety Management (PSM) Plan may be required for the BEP II, but the RMP may be sufficient to meet the requirements of a PSM.

A worker safety program will be implemented at the facility.  This program will include safety training programs for both contractors and operations personnel (e.g., operators, maintenance personnel, and any other plant personnel involved handling hazardous materials).  The program will include instruction on the following:

· The proper use of PPE.

· Safety operating procedures.

· Fire safety.

· Emergency response actions.

This safety program will also include instruction on operating and maintaining systems that use hazardous materials.  Emergency procedures for BEP II personnel will include power plant evacuation routes and procedures, hazardous material spill cleanup procedures, fire prevention and response actions, and emergency response.

Areas subject to potential leaks (e.g., storage tanks, receiving areas, piping, and filling facilities) of hazardous materials will be paved (e.g., concrete or asphalt), sumped, and/or bermed.  Incompatible hazardous materials will be segregated and stored in separate approved containment lockers.  Containment areas will drain to either a lined collection sump or piped directly to the wastewater neutralization facility.  Additionally, piping and tanks exposed to potential traffic hazards will be protected by traffic pillions, berms, or barriers.

7.8.4.2
Conditions of Certification

The following Condition of Certification will be incorporated into BEP II:

Public Health-1  The project owner shall perform a visual inspection of cooling tower drift eliminators once per calendar year, and repair or replace any of the project, the project owner shall have the cooling tower vendor’s field representative inspect the cooling tower drift eliminator and certify that the installation was performed in a satisfactory manner.  The CPM may, in years 5 and 15 of project operation, require the project owner to perform a source test of the PM10 emissions rate from the cooling tower to verify continued compliance with the vendor guaranteed drift rate.

Verification:  The project owner shall include the results of the annual inspection of the cooling tower drift eliminators and a description of any repairs performed in the next required quarterly compliance report.  The initial compliance report will include a copy of the cooling tower vendor’s field representative’s inspection report of the drift eliminator installation.  If the CPM requires a source test as specified in Public Health – 1, the project owner shall submit to the CPM for approval a detailed source test procedure 60 days prior to the test.  The project owner shall incorporate the CPMs comments, conduct testing, and submit test results to the CPM within 60 days following the tests.

7.8.5
LORS Compliance

An overview of federal, state, and local regulatory laws, ordinances, regulations, and standards (LORS) concerning public health issues is provided in this section.  The construction and operation of the BEP II will be conducted in accordance with all applicable LORS.  Table 7.8-14 provides an overview of those LORS relating to public health.

7.8.5.1
Federal Requirements

The revised Federal Clean Air Act (CAA) of 1990 substantially modified the previous two acts (e.g., CAA of 1977 and CAA of 1970).  Revisions to the CAA can be found in 42 USC, Chapter 85.  The initial versions of the CAA required that the U.S. Environmental Protection Agency (U.S. EPA) establish ambient airborne pollution standards to protect the public.  Therefore, the U.S. EPA established standards for NO2, O3, SO2, CO, sulfates, lead, and particulate matter with a diameter of 10 microns or less (PM10).  Additionally, the CAA required individual states to develop and adopt a State Implementation Plan (SIP) by year 1982.

In the 1977 CAA, the U.S. EPA revised both the ozone standards and particulate standards.  Particular standards were revised to differentiate between PM10 concentrations and particulates with a diameter of 2.5 microns or less (PM2.5).

The 1990 CAA revision included a listing of 189 toxic airborne pollutants targeted for emissions reduction in the United States.  This amendment also required the U.S. EPA to publish a list of source categories.  These source categories included a listing of either emitters of 10 tons per year of any one of these 189 airborne pollutants or 25 tons per year of any combination of these pollutants.  Additionally, the U.S. EPA was required to develop Maximum Achievable Source Technology (MACT) standards for each individually listed source category and to include a schedule for ensuring that all controls of individual sources will be achieved within ten years of enactment of this law.

The 1990 CAA amendment required states to establish and implement permitting programs to identify emitters in their state and to control emissions from these sources.  The U.S. EPA was responsible for approval and oversight of these state permitting programs.  Additionally, the state permit programs were required to ensure a single permit covered all airborne emissions for a single location.  The permit was to be issued for a fixed time frame (normally not to exceed five years).  Each permit holder was required to submit periodic reports (normally yearly) to the state that assure compliance with their permit.  Additionally, U.S. EPA is responsible for periodically reviewing and re-certifying a state’s permitting program.

	Table 7.8-14

Public Health Summary of LORS for Blythe Energy Project II

	LORS
	Applicability
	Regulating Agency
	Permit or Approval
	Section & Page No. Discussed
	BEP II Compliance

	Federal

	Clean Air Act (CAA)
	This law establishes ambient air standards to protect the public health from effects of airborne pollutants.  This law lists 189 toxic air pollutants targeted for emissions reduction.  Also, this law establishes requirements for states to set up permitting programs.
	MDAQMD
	Permit Required
	Section 7.8.2.2 (p. 7.8-3 to –14) Section 7.7 4 to 7.7.8 (p. 7.7-4 to –46)
	Provided during permit application and establishment of emission credits.

	State

	California Health and Safety Code, Section 39606
	This law requires the California Air Resources Board (ARB) to establish ambient air quality standards for airborne emissions.
	MDAQMD
	Permit Required
	Section 7.8.2.2 (p. 7.8-3 to –14) Section 7.7 4 to 7.7.8 (p. 7.7-4 to –46)
	Provided during permit application and establishment of emission credits.

	California Health and Safety Code, Section 41700
	This law prohibits discharges of potentially hazardous airborne pollutants into the environment at levels that pose a significant public health risk to either humans or the environment.
	MDAQMD
	Permit Required
	Section 7.8.2.2 (p. 7.8-3 to –14) Section 7.7 4 to 7.7.8 (p. 7.7-4 to –46)
	Provided during permit application and establishment of emission credits.

	California Health and Safety Code, Section 44300
	This law establishes statewide guidelines for performing public health risk assessments regarding the sources of toxic air pollutants.
	CEC
	Non Required
	Section 7.8.2.2 (p. 7.8-3 to –14)
	Provided as part of the AFC for BEP II.

	California Health and Safety Code, Section 39650
	This law establishes safe exposure limits for toxic and non-criteria air pollutants.  Additionally, the law identifies the best available pollution control methods for air pollutants.
	MDAQMD
	Permit Required
	Section 7.8.2.2 (p. 7.8-3 to –14) Section 7.7 4 (p. 7.7-15 to –32)
	Provided during permit application and establishment of emission credits.

	Local

	City of Blythe General Plan, Open Space and Conservation Objective 1
	Open space, which will protect County environmental resources and minimize public health and safety in areas where significant environmental hazards exist shall be preserved and maintained.
	Riverside County
	None Required
	Section 7.8.2.2 (p. 7.8-3 to –14)
	Provided during project review by local government.


7.8.5.2
State Requirements

Under the California Health and Safety Code, Section 39606, the California Air Resources Board (ARB) is required to establish ambient air quality standards specifically associated with California’s air quality conditions.  As a result, the ARB has established specific airborne pollution standards for NOx, ozone (O3), sulfur dioxide (SO2), carbon monoxide (CO), sulfates, lead, hydrogen sulfide (H2S), vinyl chloride, and PM10.

California Health and Safety Code, Section 41700, prohibits environmental airborne discharges of hazardous pollutants at concentrations, which could pose a significant risk to either the environment or humans health.

California Health and Safety Code, Section 444300 (et seq.), initiated statewide guidelines for developing health risk assessments associated with sources of toxic airborne pollutants.  The intent of these health risk assessments is to identify pollutants sources and to prioritize individual sources for reduction.  Guidelines for the development of health risk assessments are provided in the October 1998 Guidelines of the California Pollution Control Officers Association (CAPCOA).

California Health and Safety Code, Section 39650 (et seq.), requires the California Environmental Protection Agency (CalEPA) to develop safe exposure limits for toxic, non-criteria air pollutants.  Furthermore, CalEPA is required to identify the best available control methods for controlling these air pollutants.  This law also requires new source review rules for each California air quality control district. The air quality control district rules are required to include regulations establishing procedures to further control emissions from local pollutant sources.

Airborne pollutants from natural gas combustion are provided in the ARB’s California Toxic Emissions Factors (CATEF), dated April 11, 1996, a database for natural gas-fired combustion turbine generators.  CalEPA has developed cancer risk levels for specific exposure level estimates.  The no human health exposure effect concentration has been identified as the reference exposure levels (RELs).  These CalEPA cancer risk estimates and RELs are used in risk assessments to determine public health impacts.

7.8.5.3
Local Requirements

Neither the City of Blythe nor Riverside County have special LORS dealing with public health issues other than those provided in federal and state regulations, nor the City General Plan Policy cited in Table 7.8-14.

7.8.5.4
Involved Agencies and Required Permits

Several federal, State, and local agencies may review the health risk assessment, but emissions that affect calculations of health risk assessments from facilities such as BEP II are govern by the CAA.  The U.S. EPA and the California Air Resources Control Board establish atmospheric emissions.  California Air Resources Control Board generally delegates the enforcement of air quality regulations, emission limits, and offsets to local air districts.  For the BEP II, the local air district is the Mojave Desert Air Quality Management District (MDAQMD).  Therefore, emission permits are issued by MDAQMD, with oversight provided by the U.S. EPA.  A list of agencies involved in air emissions from BEP II is provided in Table 7.8-15.

No direct permits are required by federal, State, and local agencies for health risk assessment.  However, emissions are regulated and permits issued under the CAA.  Information regarding this permit is provided in Table 7.8-16.

	Table 7.8-15

Agency Contacts

	Agency
	Contact
	Title
	Address and Telephone No./Address

	U. S. EPA
	Gerardo Rios
	Permit Officer
	Region IX

75 Hawthorne Street

San Francisco, CA  94105

(415) 744-1259

	MDAQMD
	Charles Fryxell
	Air Pollution Control Officer
	Permit Issuance/Enforcement

14,306 Park Avenue

Victorville, CA 92392

(760) 245-1660


	Table 7.8-16

Permit and Schedule for Public Health

	Permit/Approval
	Issuing Agency
	Law/Regulatory Authority
	Project Milestone

	Operating Permit
	MDAQMD
	CAA
	Permit requires prior to facility startup.
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Terrain Areas Exceeding the Elevation of the Stack

Figure 7.8-2
Maximum Blythe Energy Project II Non Metal HAP Emission Impacts
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Maximum Blythe Energy Project II Metal HAP Emission Impacts
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