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1.
Background
A health risk screening analysis has been completed for toxic air contaminant emissions associated with new/modified sources at the Redwood Landfill, Inc. facility located in Novato.  This analysis was completed in order to determine whether the proposed project conforms to the District’s Risk Management Policy (RMP).  This report summarizes the methodology and results of the risk screening analysis.

2.
Summary of Methodology

The maximum lifetime cancer and chronic non-cancer health risks associated with emissions from the project were calculated using guideline procedures adopted for use in the Air Toxics Hot Spots (ATHS) Program.  The health risks for nine of the ten sources evaluated were considered cumulatively for conformity to the RMP because they were determined to be part of a single project or related projects.  The tub grinder diesel engine was evaluated separately for conformity to the RMP because this source was determined not to be a related project.  The inputs used in this risk screening analysis are described in the following subsections.

2.1
Emission Rates

The following ten new/modified sources were included in the analysis (based on four permit applications: 17552, 18034, 3540, and 17639):

	Source
	A/N

	Landfill Gas Emissions: Fugitives (increase from baseline emission levels)
	17552

	VOC Contaminated Soil: Disposal
	17552

	Low-level VOC Laden Soil: Storage and Handling
	17552

	Low-level VOC Laden Soil: Use as Cover
	17552

	Metals Contaminated Soil: Storage and Handling
	17552

	Metals Contaminated Soil: Use as Cover
	17552

	Tub Grinder Diesel Engine
	17552

	Landfill Gas Emissions: Flare (increase from baseline emission levels)
	18034

	LFG-Fueled IC Engines
	3540

	Leachate Vaporator
	17639


Total annual emission rates for each source were determined for applicable toxic air contaminants.  A summary of the emission rates used in the analysis is included in the detailed risk calculation tables given in Appendix A. 

2.2 Dispersion Modeling

Annual average dilution factors were generated using EPA’s ISCST3 dispersion model.  [A dilution factor is the ratio of the ground level air concentration of an emitted pollutant at a receptor location in micrograms per cubic meter to the mass emission rate of the pollutant in grams per second (g/m3 per g/s emitted)].  The ISCST3 model was run in rural-mode with all of the “regulatory default options” selected.  

2.2.1
Source Inputs

The source release parameters used in the analysis were based on information provided by the applicant.  Source locations based on Universal Transverse Mercator coordinates were established from Digital Orthophoto Quadrangle aerial photos used as background maps.  The landfill gas fugitive emissions were treated as a series of two-dimensional ground-level area sources described by the perimeter of waste disposal areas A through G.  Soil storage and handling sources were treated as 3-dimensional area sources located at the current locations of stockpiles.  Sources associated with disposal or the use of cover were modeled as a two-dimensional ground-level area source located at the current active face.  The tub grinder engine, landfill gas flare, landfill gas IC engines, and the vaporator were treated as stack sources.   

Terrain elevations for source bases were derived from a recent topographic map of the landfill provided by the applicant. Where applicable, wind-direction-specific building dimensions used for addressing aerodynamic downwash influences were generated using U.S. EPA’s BPIP program.  Daytime emission rate scalars were used for sources where emissions would be expected to occur primarily during facility operation.  All other sources (i.e., landfill gas fugitives, flare, engines, and vaporator) were assumed to emit continuously. 

The dispersion model was run with unit emissions (1 gram per second) in order to generate annual average dilution factors. 

2.2.2
Meteorological Inputs

Meteorological data from the following three sites located about six to seven miles from the Redwood Landfill were used in the analysis: Hamilton Field, located to the SSE; Petaluma Airport, located to the NNW; and Sonoma Baylands, located to the ESE (off Lakeville Road).  Three sets of maximum health risks were calculated based on dilution factors established using each of these three sets of meteorological inputs.  The final results were based on the meteorology that produced the highest estimated health risks.   

2.2.2
Receptor Inputs

A land-use database and a field survey were used to establish off-site receptor areas in the vicinity of the landfill where long-term human exposure might reasonably be expected to occur for residents and off-site workers.  Land parcels immediately adjacent to the facility were determined to be generally undeveloped: the areas north and west of the facility (east of the Petaluma River) are wetlands; the areas west of the facility are vacant agricultural lands; the area south of the facility is undeveloped with the exception of Burdell Island.

Discrete receptors were established at the following nearby residences: 9501 Redwood Highway (Parcel 125 160 15), a residence located about 4000 feet west of the facility (west side of US 101) in a 345-acre ranch; 8934 Redwood Highway (Parcel 125 160 14), two residences located in the vicinity of Burdell Island near the southeast facility boundary.  An additional network of polar receptors was established with ring distances extending to locations more distant than these nearby residences.  Terrain elevations for receptors were extracted from 10-meter Digital Elevation Models.  

2.3
Risk Calculations

Annual average ground-level pollutant concentrations were calculated for each source/receptor pair by multiplying the model-predicted dilution factor by the average emission rate in grams per second.  Health risks were then calculated using the annual average air concentrations and applicable cancer potency values and chronic non-cancer reference exposure levels.  Non-inhalation risk factors for toxic metal emissions were generated using the HRA Program for the following pathways: soil ingestion, dermal absorption, and mother’s milk ingestion.  [The HRA Program was developed by the Civil And Environmental Engineering Department of the University of California at Davis in consultation with the California Air Resources Board and Cal/EPA’s Office of Environmental Health Hazard Assessment.  The program is intended to facilitate the preparation of health risk assessments for sources subject to the ATHS Program].  Because the critical receptor areas under evaluation are residential, the risk calculations were based on continuous lifetime exposure in accordance with the ATHS Program HRA guidelines.  

3.
Summary of Results
The maximum health risks established for the three meteorological scenarios evaluated are presented in Table 1.   The highest cumulative health risks (excluding the tub grinder diesel engine) were estimated with the use of the Petaluma meteorological data.  For these sources, the maximum lifetime individual cancer risk was estimated to be 2.42E-06 (2.4 in one million), and the maximum chronic non-cancer risk was estimated to be a Hazard Index of 3.22E-2 (0.03).  Health risks of this magnitude are acceptable under the RMP for sources that use T-BACT to minimize toxic air contaminant emissions.  Because all nine of these sources have been determined to meet T-BACT, these sources conform to the RMP and pass the risk screen.

The highest health risks for the tub grinder diesel engine were estimated with the use of the Hamilton AFB meteorological data.  For this source, the maximum lifetime individual cancer risk was estimated to 1.25E-6 (1.2 in a million), and the maximum chronic non-cancer risk was estimated to be a Hazard Index of 8.36E-4 (0.0008).  Because the tub grinder diesel engine does not meet T-BACT requirements, under the RMP it must have it’s emissions limited so that the maximum cancer risk does not exceed 1.0E-6.  This can be accomplished by restricting the annual fuel usage to 80 percent of the requested fuel usage (16,000 gallons of diesel fuel corresponds to a maximum risk 1.0E-6).  With this limitation, the tub grinder diesel engine conforms to the RMP and passes the risk screen.

A summary of the detailed risk calculations made to establish the maximum risk scenario is given in Appendix A.  Figures showing the model-generated dilution factors used in these calculations are given in Appendix B.   

     Table 1:  Redwood Landfill Health Risk Screening Analysis – Summary of Maximum Risks

	 
	 
	
	Petaluma Met. Data 
	 
	
	 Sonoma Baylands Met. Data
	 
	
	Hamilton AFB Met. Data
	 

	Source
	Application No.
	Max. Annual Avg. Chi/Q
	Max. Lifetime Cancer Risk
	Max. Chronic HI
	Max. Annual Avg. Chi/Q
	Max. Lifetime Cancer Risk
	Max. Chronic HI
	Max. Annual Avg. Chi/Q
	Max. Lifetime Cancer Risk
	Max. Chronic HI

	Landfill Gas Emissions: Fugitives
	17552
	3.578
	2.27E-07
	8.77E-03
	2.970
	1.89E-07
	7.28E-03
	0.566
	3.59E-08
	1.39E-03

	VOC Contaminated Soil: Disposal
	17552
	1.670
	2.72E-08
	2.73E-04
	1.400
	2.28E-08
	2.29E-04
	1.110
	1.81E-08
	1.81E-04

	<50 ppmw VOC-Contaminated Soil: Stockpiles
	17552
	1.171
	3.22E-07
	1.87E-03
	0.720
	1.98E-07
	1.15E-03
	0.756
	2.08E-07
	1.21E-03

	<50 ppmw VOC-Contaminated Soil: Cover
	17552
	1.670
	4.59E-07
	2.67E-03
	1.400
	3.85E-07
	2.24E-03
	1.110
	3.05E-07
	1.77E-03

	Metals Contaminated Soil: Stockpiles
	17552
	1.171
	7.04E-08
	4.12E-05
	0.720
	4.33E-08
	2.53E-05
	0.756
	4.55E-08
	2.66E-05

	Metals Contaminated Soil: Cover
	17552
	1.670
	9.35E-07
	5.47E-04
	1.400
	7.84E-07
	4.59E-04
	1.110
	6.22E-07
	3.64E-04

	Landfill Gas Emissions: Flare
	18034
	0.298
	1.12E-07
	4.34E-03
	0.187
	7.03E-08
	2.72E-03
	0.122
	4.59E-08
	1.78E-03

	IC Engines
	3540
	1.104
	1.97E-07
	1.09E-02
	0.903
	1.61E-07
	8.94E-03
	0.374
	6.66E-08
	3.70E-03

	Leachate Vaporator
	17639
	1.718
	7.19E-08
	2.78E-03
	1.692
	7.08E-08
	2.74E-03
	0.502
	2.10E-08
	8.13E-04

	Totals
	 
	 
	2.42E-06
	3.22E-02
	 
	1.92E-06
	2.58E-02
	 
	1.37E-06
	1.12E-02

	Tub Grinder Diesel Engine
	17552
	0.655
	9.38E-07
	6.26E-04
	0.512
	7.33E-07
	4.89E-04
	0.875
	1.25E-06
	8.36E-04
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