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EXECUTIVE SUMMARY 

Golden Queen Mining Company (Golden Queen) proposes to install an open pit mine and 

heap leach gold processing operation on Soledad Mountain, in the Southeast Desert portion 

of Kern County, near the town of Mojave (Exhibit 1). This mining and processing facility's 

principal products will be gold and silver. This document presents an estimation of air toxics 

emissions, an analysis of ambient air quality impacts, a visibiiity analysis for neighboring 

Class 1 areas, and an analysis of the associated health-related impacts of the proposed 

project. Golden Queen will apply for a Conditional Use Permit (CUP) with Kern County to 

allow a Surface Mining and Reclamation -plan in accordance with the Surface Mining 

Reclamation Act (SMARA) of 1975. Application for a CUP will require compliance with the 

California Environmental Quality Act (CEQA). Golden Queen will also apply to the Bureau of 

Land Management (BLM) for a Plan of Operations in compliance with the National 

Environmental Policy Act (NEPA). 

The California Air Resources Board document "Risk Management Guidelines for New and 

Modified Sources of Toxic Air Pollutants" was used as the primary guidance for this 

assessment of air toxics and impacts. Golden Queen emission estimates use the 

methodologies of development previously utilized for quantification of air toxics from similar 

mining operations. Estimated particulate matter emissions were used in an air dispersion 

model to estimate project-associated impacts on ambient air quality. Estimated emissions of 

toxic air contaminants were used in an air dispersion model and post processor to calculate 

ambient air concentrations. These calculated concentrations were used to arrive at health 

conservative estimates of increased individual carcinogenic risk that might occur as a result 

of continuous exposure over a 15 year project lifetime. In a similar fashion, calculated 

concentrations of compounds with non-carcinogenic adverse health effects were used to 

calcuiate hazard indices (ratio of expected ambient air concentrations to acceptable exposure 

levels). The multi-pathway air toxic analysis includes determination of the effects of toxins 

entering the body through six pathways in addition to the inhalation pathway. 



To assess whether the proposed project emissions of particulate matter with an aerodynamic 

diameter less than 10 microns (PM,,) would cause or contribute to an exceedance of the 

@ national or California ambient air quality standards (NAAQS or CAAQS), results of a 

dispersion model were added to actual background concentrations derived from approximately 

one year of onsite PM,, monitoring data. When added to the average background PM,, 

concentration of 18.8 pg/m3, the maximum estimated 24-hour average PM,, concentration 

during normal operations is 45.62 pg/m3. The NAAQS and CAAQS are 150 pg/m3 and 50 

pg/m3, respectively. Therefore, the proposed project will not cause or contribute to an 

exceedance of the NAAQS or CAAQS. 

Although this project is not subject to federal Prevention of Significant Deterioration (PSD) 

regulations, two analyses were performed to determine whether the proposed project would 

adversely impact the ambient air quality or visibility of any Class I wilderness areas located 

within 100 kilometers (krn) of the project site. First, a dispersion model was run to ensure that 

the project would not cause an increase equal to or greater than the PSD Class I increment 

for PM,, of 5 pg/m3 (annual average). Results of that modeling indicate that the proposed 

project will only contribute about 0.21 ,~g lm~  of PM,, to the ambient air quality of a Class I area 

within 100 km of the project site. Secondly, a visibility analysis was conducted. The proposed 

project did not exceed the screening criteria, so visibility is not expected to degrade in any of 

the Class I areas within 100 km of the project. 

Carcinogenic risk and hazard indices for the proposed project were calculated at certain 

specific locations near the property in addition to a grid of locations surrounding the property. 

The maximum estimated excess cancer risk (MECR) from project emissions at any point off 

the property is 4.989 x lo4, located at UTM coordinates 391,445 E by 3,870,519 N. Estimated 

risk values are based on the ground level concentration of emissions at the specific locations. 

The health conservative nature of the assumptions inherent in the risk assessment procedures 

imply that the risk to actual residents living near the proposed facility will, in all likelihood, be 

less than the values indicated. Kern County Air Pollution Control District has established that 

a level of ten in one million excess cancer risk is considered significant. 



The maximum estimated acute hazard index based on project emissions is 0.01 37 located at 

UTM coordinates 390,904 E by 3,872,902 N. The maximum estimated chronic hazard index 

based on proposed project emissions is 0.0516 located at UTM coordinates 390,039 E by 

3,871,272 N. The hazard index is a measure of the predicted concentration compared to the 

acceptabie exposure level. Neither acute nor chronic exposure is significant because they 

are both below 1 .O. 

The methods of calculating carcinogenic risk, hazard indices and cancer burden are based 

on a "worst-plausible" situation and are health conservative in nature. They predict the upper 

limits of risk based upon the given emission rates. That is to say, the real risks are not likely 

to be higher than the predicted numbers and may well be significantly less. This health 

conservative approach to assessing risk is the one chosen by the United States 

Environmental Protection Agency (EPA), the California Office of Environmental Health 

Hazards Assessment (OEHHA), and the California Air Resources Board (CARB), and is used 

here for consistency with the concepts and basic assumptions utilized by the reviewing 

agencies. 

This comparison of estimated toxic emissions assumes continuous exposure to the maimum 

concentration of emissions for the entire life of the project. This method ignores the reduction 

in exposure realized by periods of time spent away from the residence on vacation, at work, 

or indoors. Each phase of a risk assessment development contains some level of uncertainty 

as a result of bias, variability, or uncertain information. This air toxics and potential health 

impacts assessment is designed to estimate environmental impacts, human exposure, and the 

potential for adverse effects, which in many cases cannot be directly measured or have not 

yet occurred. When actual measurements cannot be made, conservative assumptions are 

required to complete the calculaiions. 



I. INTRODUCTION 

@ As part of the CUP and Plan of Operation applications for the proposed project, this document 

provides a calculation of PM,, emissions and air toxics emissions, and presents the potential 

additional health risk resulting from the proposed project along the property boundary and at 

specific locations located near the Golden Queen property, in addition to a grid of locations 

extending out from the property. The specific locations were placed to represent existing 

residences or groups of residences. 

A modeling protocol was submitted to the Kern County Air Pollution Control District (KCAPCD) 

on February 10, 1995. Subject to conditions contained in a letter from KCAPCD dated June 

1, 1995 (Appendix A), the protocol was approved. These conditions have been incorporated 

into this analysis. Since the protocol was approved, the dispersion model ISC3 has been 

officially revised by EPA. The updated version of the model (ISC3) is used for the PM,, 

analysis relative to the ambient air quality standard as well as providing input for the air toxics 

analysis. 

The California Air Resources Board document "Risk Management Guidelines for New and 

Modified Sources of Toxic Air Pollutants" was used as the primary guidance for this 

assessment of air toxics and impacts assessment. 

Approximately two years of pre-project onsite meteorological data was gathered and has been 

used in the dispersion modeling analysis and one year of PM,, data was collected to 

determine background levels of fine particulate matter. 



11. FACILITY DESCRIPTION 

Golden Queen proposes to operate an open pit gold mining operation near the town of 

Mojave, California. Operations at this site, like all mining operations, will have a finite 

production life. Golden Queen anticipates that there wiil be a number of open pit mining areas 

within the ultimate mining limit on the property. When the operation begins, drilling and 

blasting in the pits will occur. After the material is blasted, it is loaded into large off-road 

mining trucks and transported to either an overburden pile or the ore processing area. The 

ore will be crushed to the proper size, agglomerated, and then conveyed to the heap leach 

pad. The heap leach pad will have dilute cyanide solution circulating through the ore to 

dissolve precious metals and carry them to the collection area which, in this project, will be 

in the toe of the heap to minimiz3 the exposed surface area and evaporative losses of the 

solution. 

The project is located in a rural setting having a low population density within the surrounding 

five kilometers. The project area occupies most of the higher elevations of Soledad Mountain, 

with only a limited area of the mountain at or above the release point of the mine operations 

not under control of Golden Queen. Exhibit 1 is a regional location map showing the facility 

relative to surrounding communities and Exhibit 2 shows the property outline on a topographic 

map of Soledad Mountain. 

A review of estimated emissions from the property indicates this will not be considered a major 

source of air contaminant emissions as defined under the Prevention of Significant 

Deterioration (PSD) guidelines. 

Sources of emissions relating to open pit mining include fugitive dust emissions from drilling, 

blasting, 'mck loading and unloading, hauling, dozing, and wind erosion. In addition, 

combustion sources, a baghouse, and process equipment ar2 emission points relating to the 

processing area. Exhibit 3 shows the location of all point and area sources for the proposed 

project. 



For risk analysis and risk management of toxic compounds, it is necessary to evaluate the 

known sources of toxic air emissions and their potential health impacts including fugitive * sources which are not currently quantified for purposes of determining criteria pollutant 

emissions from a facility. Golden Queen has a number of sources which are considered 

fugitive sources, inciuding blasting, loading and unloading, transport, and wind erosion. All 

emission sources have been quantified using EPA AP-42 factors. 





sources at the Golden Queen facility are fugitives which occur at ground level. The fugitive 

sources are treated as area or volume sources. These types of sources are basically terrain * following (i.e low stack heights with low stack velocities). 

ISC3 output yields total concentrations and source contributions of multiple sources at 

designated coordinates, using the coordinates, stack parameters, and emission rates 

associated with each source, combined with the meteorology. For purposes of this evaluation, 

ISC3 has been utilized with unit emission rates (1.0 gmlsec for point sources and 1.0 

gm/sec/m2 for area sources). Concentrations from ISC3 are scaled by a post processing 

program which relates emission rates of toxic constituents from each individual source to a 

total concentration and a maximum expected excess risk. 

ISC3 output is passed to a post-processor (ACE2588) which analyzes each source 

contribution for each toxic compound to calculate the potential excess cancer risk and the 

potential acute and chronic hazard indices from each toxic compound at each receptor 

location. 

For the evaluation of project concentration levels, 20 specific receptor locations were set at 

selected residences near the property. In addition, a grid was utilized for analysis of the 

estimated excess risk including 70 locations on the property boundary spaced 250 meters 

apart, and a grid of 100 meter, 250 meter, and 500 meter spaced locations. The property 

boundary is irregular in shape with "windows" of uncontrolled land surrounded by land under 

Golden Queen's control. After the peak offsite location was determined using the 250 and 500 

meter spaced grid, a grid of 100 meter (1 00M) spaced locations was established around the 

peak. The peak offsite location is on the property boundary, and is topographically high up 

on the mountain. Exhibit 4 shows fence line and specific receptor locations and Exhibit 5 

shows the gridded receptor locations used in ISC3 and ACE2588 relative to the property. 



The post-processor (ACE2588) has been widely used in California for compliance with 

California Code of Regulations Title 17, 93300-93347. CCR47 requires facilities to quantify 

air toxic emissions and to prepare health risk assessments if certain thresholds are exceeded. 

Input to ACE2588 includes the concentrations calculated by the air dispersion model ISC3, 

air toxic emissions by source, unit risk factors of each toxic compound, and information 

relating to multiple pathway effects related to health risk. 

The mutti-pathway analysis is based on assumptions provided by the California Air Pollution 

Control Officzrs Association (CAPCOA) and listed in the Risk Assessment Guidelines dated 

January 1992. No modifications to these assumptions were made for this facility. The 

assumptions include a settling velocity of 2 cmisec for cantroiled sources and 5 cmlsec for 

uncontrolled sources. Other assumptions are that only respirable particulate affects the 

inhalation pathway while concentrations of toxic compounds in total suspended particulate 

(TSP) are used for all other pathways. 

Output from ACE2588 includes the concentration of each toxic compound in ~ g l m ~  for both 

maximum hourly and annual mnentration, receptor estimated total excess cancer risk, 

source and pollutant contributions to total cancer risk at specified receptor locations, receptor 

maximum acute exposure, and receptor maximum chronic exposure. In addition, graphical 

representations of the excess risk and relationship to the acute and chronic exposure levels 

are possible using the output from ACE2588. 



IV. MODEL PARAMETERS * Meteoroloaical Data 

Golden Queen contracted for the operation of a meteorological data gathering station on its 

property starting in 1989 with operations continuing for approximately two years. Exhibit 6 

shows the location of the monitoring station in relationship to the Golden Queen property. Air 

Sciences, Inc. gathered and checked the data from this station. This meteorological data was 

collected in accordance with United States Environmental Protection Agency guidelines and 

has been verified for completeness. Upper air soundings from Winnemucca, Nevada were 

used with the surface data to create two annual datasets for model input. The first is for the 

period September 1, 1989 through August 31, 1990 (1 990). Exhibit 7 is a windrose for 1990. 

The second is for the period August 20, 1990 through August 19, 1991 (1 991). Exhibit 8 is 

a windrose for 1991. Table 1 shows the frequency distribution of the wind speed and wind 

direction for 1991 data. 

The onsite meteorological data was processed using the EPA program PCRAMMET to include 

calculated urban and rural mixing heights based on Holzworth using the upper air data 

gathered from Winnemucca, Nevada. (The Winnernucca station is the nearest representative 

station with data processed and available to the public.) The calculation method results in 

some abnormally low moming mixing heights. The moming rural mixing heights were adjusted 

to be no lower than the lowest calculated value above 50 meters on any given day. 

Modification of the early moming mixing heights is reported to have been allowed by EPA on 

other occasions involving primarily fugitive dust sources. 

Based on analysis using the peak receptor locations and the proposed sources, the 1991 

meteorological data provides the highest estimated excess risk at the peak receptor location 

and is utilized in this evaluation. 



Emission Points 

Emission sources have been divided into 46 sources for analysis of the air toxics. For the 

PM,, analysis, only 40 sources were used (the remaining six do not contribute to PM,, 

emissions. Table 2 shows how the sources were separated for use as modeling input. This 

was necessary for more accurate representation of area sources. Exhibit 3 shows source 

locations for the proposed project. 

Emission Summarv 

All toxic air antaminants irom fugitive dust sources are quantified on the basis of their fraction 

in total suspended particulate (TSP). This is a new project and only limited analysis of onsite 

materiais has been performed. Analysis of raw materials from nearby mines has been used 

to quantify the estimated concentrations of toxic contaminants in the various fugitive dust 

sources. The analysis results and a qualitative discussion of which sample may be more 

representative of the project are included in Appendix D. 

PM,, quantification is based primarily on AP-42 emission factors and is used for the ambient 

air quality analysis as well as the toxics analysis. 

For risk assessment purposes, two sets of modeled quantities are required. Risk associated 

with the inhalation pathway is based on pariiculate matter less than 10 microns (PM,,); all 

other pathways are analyzed based on the toxic fraction in TSP. These two analyses are 

combined to determine the estimated increase in maximum excess cancer risk from the facility. 

The A82588 regulation specifies an applicable degree of accuracy (ADA) in pounds per year 

for each substance. The regulation does not require facilities to quantify emissions of 

substances if the calculated annual emissions of that substance are less than the ADA. The 

following substances are likely present but are estimated to be emitted at less than the ADA 

and are therefore not inciuded in the analysis; acetaldehyde, acrolein, benzene, 

formaldehyde, naphthalene, PAH, propylene, seienium, toluene, and xyiene. 



Golden Queen has estimated that the activity level will be 6.0 million tons per year of ore and 

24.0 million tons per year of overburden. The ACE2588 model has been run twice at this 

activity level, once with the PM,, portion of emissions to determine excess cancer risk from 

inhalation pathways and once with TSP emissions to determine the excess cancer risk from 

all other pathways. Table 3 contains emissions estimates for the proposed project PM,, 

emissions. Table 4 contains estimated emissions for the proposed project TSP case. Backup 

data and emissions estimates for the various emissions sources are contained in Appendix E. 

Multi~athwav Anaivsis 

There are only six chemicals in the Golden Queen inventory which are identified in the 

CAPCOA guidelines as having multipathway effects. They are arsenic, beryllium, cadmium, 

lead, mercury and polycyclic aromatic hydrocarbons. The impact of these chemicals on the 

alternate pathways has been analyzed using the ACE2588 post-processing program. The 

alternate pathways are dermal, soil, water, plants, animal, and mother's milk. For the Golden 

Queen project, water, animal and mother's milk pathways do not contribute to the total risk, 

because, there are no open water sources which can be affected, there is no commercial 

grazing land, and the multipathway chemicals in this project are not currently considered to 

affect the mother's milk pathway. 



V. EMISSIONS CHARACTERIZATION 

Estimates for the proposed project emissions have been based upon production plans 

provided by Golden Queen using emission factors approved by EPA, CARB, and KCAPCD 

and source tests. These methods can be conservative because of uncertainty surrounding 

site-specific input parameters. 

The primary sources of toxic air contaminants are fugitive dust emissions resulting from the 

drilling, blasting, and materials handling of the ore and the overburden. Naturally contained 

in the fugitive dust are certain elements which are classified as toxic air contaminants. Golden 

Queen has analyzed samples of ore material and overburden from the property to determine 

toxic concentrations in the dust. These samples were analyzed by a third party laboratory to 

determine the quantity of each of the elements considered to be toxic air contaminants. In 

addition, samples from two nearby gold mining operations were also reviewed. Results of 

these samples were used in calculating the toxic fraction of PM,, estimated to be emitted into 

the air from each distinct operation. Raw material analyses are inciuded in Appendix D. 

Emissions from the combustion sources were based on either relevant source tests or Ventura 

County Air Pollution Control District factors. 

Other emission faciors used are from EPA AP42 or have been determined from actual source 

testing at similar facilities. Reference to the specific emission factors used is also contained 

in the backup calculations spreadsheets. Appendix E contains the calculation spreadsheets 

used in determining the quantity of proposed project emissions. 

The unit risk factors which are the basis for carcinogenic risk calculations are based upon a 

7Gyear exposure to the toxic chemicals. Golden Queen has not yet begun operating on the 

property except for exploratory analyses. The maximum estimated life of the project is 

approximately 15 years. 



VI. DISCUSSION 

Hazard Assessment 

OEHHA evaluates chemical substances for cancer health effects, for chronic, non-cancer 

health effects that may appear years after exposure, and for acute, non-cancer health effects 

that appear almost immediately after exposure. In some cases, a substance causes more 

than one type of health effect, and is regulated accordingly. As an example of one of these 

substances, lead is regulated as a carcinogen, as causing chronic, non-cancer health effects, 

and as causing acute, non-cancer health effects. 

For purposes of this analysis, Golden Queen has determined that the following toxic air 

contaminants, as identified by CAPCOA, are being emitted, or could be emitted in the future, 

from the facility: 

Acetaldehyde 

Acrolein 

Arsenic 

Arsine 

Benzene 

Beryllium 

Cadmium 

Copper 

Formaldehyde 

Hydrogen Cyanide 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

PAHs 

Selenium 

Toluene 

Zinc 

Contaminants resulting from mining operations include arsenic, beryllium, cadmium, copper, 

lead, manganese, mercury, nickel, selenium, and zinc. 

Appendix E contains a listing of all regulated air toxics which are expected to be emitted and 

the emission source. The emission rates (Ibs per year and Ibs per hour) used for modeling 

each different production scenario are also included. 



Ex~osure Assessment 

The multi-pathway air toxic analysis includes determination of the effects of toxins entering 

the body through six pathways in addition to the inhalation pathway. They are dermal, soil, 

water, plants, animal, and mother's milk. For the proposed project, the water and animal 

pathways are not considered because there are no open sources of water and no commercial 

cattle or poultry is raised nearby. In addition, the mother's milk pathway is not considered 

because it is affected only by toxins not present in the Golden Queen emissions. The 

conservative assumptions made by CARB are used in the analysis of each of the remaining 

pathways. The soil pathway is the ingestion of dust which is deposited on food eaten by the 

individual. Assumptions in the soil pathway analysis include a mixing depth of only 1 

centimeter in the soil and ? 10 mglday of soil consumption. The plant pathway analyzes the 

effect of toxins taken into the plants grown in the backyard of the residences. In reality, it is 

unlikely that the residents of arid desert communities such as those near the Golden Queen 

property are consuming two-thirds of a pound per day of homegrown fruits and vegetables. 

Human exposure was estimated for a hypothetical individual residing continuously at the point 

of maximum impact. This approach assumes that the individual is always in the same 

location, exposed to the calculated ambient concentration, which would seldom, if ever, occur. 

Periods spent away from the residence due to vacation or work would result in lower 

exposures and lower estimated excess cancer risk to the individual. 

Exposure was estimated using the procedures and assumptions presented in the CAPCOA 

A82588 guidelines. In several ingestion pathways, the CAPCOA guidelines give a 

mechanism for incorporating site-specific information. For purposes of this analysis, the 

defaults included in the guidelines were used. 

Acceptable exposure levels (AELs) are used as indicators of potential adverse, non- 

carcinogenic, health effects. They are generaiiy set by agencies based on the most sensitive 

adverse health effect reported in literature. AELs are designed with a margin of safety to 

protect the most sensitive individuals. A hazard index of 1 represents the a-ptable 



exposure for an individual substance. Different substances may affect different target organs 

and exposure to two or more substances which may affect the same target organ are assumed 

0 to be additive. However, exposures above the acceptable exposure levels (i-e. a total hazard 

index greater than one) do not necessarily equate to significant health risks because of the 

margin of safety included in the AEL. AELs have been established for various substances for 

both maximum short-term (one-hour) exposure levels and maximum long-term exposure 

levels. 

Adiustments 

Mixina Heiaht - When the onsite meteorological data sets (1 990 and 1991 ) were processed 

with Winnemucca upper air data to include mixing heights, they contained some early morning 

mixing heights which were extremely low. These low mixing heights resulted in area source 

emissions with low stacks and low exit velocities bouncing emissions between the ground and 

the mixing height for long distances. Early morning mixing heights below 50 meters were 

modified to set morning values to no lower than the lowest value above 50 meters as the 

0 lowest mixing height on any given day throughout the year. 

A~plicable Dearee of Accuracv - After estimation of the total quantity of each toxic chemical 

emitted, a determination was made as to whether the total exceeded the applicable degree 

of accuracy (ADA) for reporting emissions for the particular chemical under AB2588. If the 

total was less than one-half the respective ADA, the chemical was not included in the impacts 

assessment. Estimated emissions of the following chemicals from the proposed project are 

below one-half the ADA; acetaldehyde, acrolein, benzene, formaldehyde, naphthalene, PAH, 

selenium, toluene, and xylenes. 

Proiect Life - The unit risk factors (URF) assigned to each carcinogenic chemical are based 

in part on the assumption of a 70-year exposure to the chemical. The estimated excess risk 

associated with potential emissions from the Golden Queen facility should be based upon the 

facility life. Golden Queen has estimated that the Proposed Project will be completed in less 

a than ten years. 



This analysis assumes that the Proposed Project will be completed in fifteen years to allow 

for possible changes in operating rate or finding additional reserves. The estimated excess 

cancer risk from the facility based on project emissions has therefore been reduced using a 

factor of 15/70 to reflect potential excess risk based upon only fifteen years at the projected 

emissions rate. Table 5 shows the total estimated cancer risk at seventy (70) years and at 

fifteen (15) years for each of the evaluated locations. Golden Queen proposes to have a 

wndition limiting operations to a maximum of fifteen (1 5) years on its permits. This will allow 

Golden Queen and reviewing agencies to review the operations at that time to determine if 

operations may continue. Factoring the estimated excess cancer risk was discussed with 

KCAPCD and verbally approved provided the estimated project life is realistic and 

conservative and is included as a permit condition. 

Evaluation of Results 

~lOImpacts - Based on analysis of the emission sources, the majority of emissions are not 

considered quantifiable for purposes of determining Prevention of Significant Deterioration 

(PSD) status. Golden Queen is not required to obtain a PSD permit. However, in accordance 

with KCAPCD requirements (as outlined in the letter dated June 1, 1995, Appendix A), an 

analysis of the maximum 24-hour average PM,, concentration has been prepared for 

comparison with the Siate and National Ambient Air Quality Standards. 

Golden Queen obtained resutts from PM,, monitoring during ? 990 and 1991 for the purposes 

of determining background levels of PM,,. Two samplers were set up to gather dual 24-hour 

samples approximately every three days. Exhibit 9 is a representation of the average of the 

241-iour results over time. Table 6 shows the adual sampling results as well as the arithmetic 

and geometric mean for the year. The maximum 24-hour average concentration was 51 

pg/m3. The annual geometric mean for PM,, was 18.8 pglm3. One day exceeded the 

California Ambient Air Quality Standard (CAAQS) of 50 pg/m3. No days exceeded the federal 

NAAQS of 150 pg/m3. The background exceedance of the CAAQS occurred on May 30,1991. 

It should be noted that regionally PM,, concentrations have been deciining at the CARB 

station located in Mojave. Exhibit 10 shows the first and second high and the annual 



geometric and arithmetic mean PM,, concentrations for the period 1988 through 1994. From 

1990 to 1994, the annual geometric mean declined 34 percent from 24.4 pg/m3 to 16.1 pg/m3. * An assessment of the potential PM,, impacts of the proposed project was prepared using ISC3 

for multiple receptor locations including 20 certain nearby residential receptors, 70 locations 

along the proposed fenceline approximately 250 meters apart, and 277 receptors in 250 and 

500 meter grid spacing. 

The maximum estimated 24-hour average PM,, concentration from the proposed project is 

26.82 pg/m3. When added to the annual average background concentration of 18.8 pg/m3, 

the total concentration is 45.62 pg/m3. This is less than the California AAQS of 50 pg/m3. 

Appendix F contains a summary of the results of the 24-hour PM,, concentration analysis. 

Class 1 Area lm~act Analvsis - Telephone contact with EPA Region IX in San Francisco 

revealed that sources of fugitive emissions which are not covered by local permits and 

regulations are also not included in the total emissions used to classify a stationary source 

as a major source. Using this criteria, the Proposed Project is not considered a major source 

@ and is not subject to Prevention of Significant Deterioration (PSD) requirements. 

Even though the Proposed Project is not considered a major source, an analysis of the effect 

of estimated PM,, emissions on Class I Wilderness areas within 100 kilometers was 

performed. This analysis is required of major sources to determine whether or not a PSD 

source increases pollutant concentrations by 1 pglm3 or more (24-hour average) in a Class I 

area. The Class I areas within 100 kilometers of the Proposed Project are Dome Wilderness 

to the north, and San Gabriel Wilderness to the south. This analysis shows an estimated 

maximum increase in 24-hour average PM,, concentration of only 0.12 pg/m3 at Dome and 

0.22 pglm3 at San Gabriel. Appendix G contains the ISC3 output for the Class 1 wilderness 

areas. 

An analysis of the impact on visibility at the Class I areas was also performed using the visual 

effects screening model VISCREEN. Using the conservative assumption that all emissions 

@ of particulate matter from the project come from the same source, the maximum visual impacts 



screening criteria are not exceeded. Appendix H contains the results of the visibility screening 

analysis. 

The significance levels for increases in PM,, concentrations at the Class I areas are not 

exceeded and the visibility screening criteria are not exceeded, therefore, no significant 

impact is expected to occur at the nearest Class I areas. 

Carcinoaens - The highest estimated maximum risk observed offsite is 4.989 x lo6 and is 

located at UTM coordinates 391,445 E by 3,870,519 N which is on the southern fence line. 

KCAPCD has established that a level of ten in one million excess cancer risk is considered 

significant. Therefore, the excess carcinogenic risk from this project is not considered 

significant Only one of the twenty specific receptor locations has an exczss risk greater than 

one in one million (1 -1 52 x 1 06) and all are located at least 1 112 miles from the point of 

maximum impact. 

Table 5 shows the risk by pathway for the proposed project for all receptors. Supporting data 

for these calculations is contained in Appendix E. Appendix I contains the ACE2588 output 

from the proposed project PM,, case and Appendix J contains the ACE2588 output from the 

proposed project TSP case. All input and output files have also been provided on disk. 

Emissions of arsenic and beryllium are the primary cause of the excess cancer risk associated 

with the proposed project. Table 7 shows the breakdown of the cancer risk by pollutant from 

the ACE2588 output for the proposed project TSP case. 88.1 percent of the estimated excess 

risk at the point of maximum impact comes from exposure to arsenic compounds which are 

contained in the fugitive dust emissions relating to the normal activities of the facility. 7.02 

percent of the estimated excess risk comes from exposure to beryllium. While the proportions 

of risk by pollutant will change at different locations, arsenic and beryllium will be the 

predominant pollutants at all locations. 

Arsenic is reported in the EPA Toxic Substances Control Act Inventory. Arsenic and its 

compounds are on the Community Right-To-Know List. For purposes of the impacts 

assessment, all arsenic (all sources and all forms) is reported as elemental arsenic. Arsznic 



is classified as a human carcinogen based on evidence from lung cancer mortality rates in 

populations exposed primarily through inhalation (smelter workers) and increased skin cancer 

@ incidence in several populations consuming drinking water high in arsenic concentration 

(Taiwan, Chile, Argentina and Mexico). No excess skin cancer incidence has been observed 

in United States residents consuming relatively high levels of arsenic in drinking water. 

Additionally, there has not been consistent demonstration of arsenic carcinogenicity in test 

animals for various chemical forms of arsenic administered by different routes to several 

species. 

Unloading (sources 26 through 30) accounts for 46.62 percent of the estimated excess risk 

at the location of the maximum excess cancer risk. Loading, (sources 13 through 1 8) hauling, 

(sources 19 through 24) and wind erosion (sources 36 through 40) account for 24.06 percent, 

9.77 percent, and 9.47 percent, respectively. Table 8 shows the estimated 70-year lifetime 

cancer risk by source for proposed project emissions at the peak location from the TSP 

analysis. 

Exhibit 11 shows the isopleth of the one in one million excess cancer risk from the proposed 

project. 

Acute Health Effects - Analysis of the proposed project shows that exposure to air toxics which 

may have acute effects on the central nervous system (the maximally exposed toxicological 

endpoint) have estimated hazard indices less than 1 .O. Copper, nickel and hydrogen cyanide 

are the only substances emitted in sufficient amounts to quantify and the maximum total acute 

hazard index is 0.0137 from exposure to hydrogen cyanide. Exposure from the proposed 

project is less than the AEL defined for each of the listed chemicals individually. Table 9 

shows the acute hazard index by pollutant and by toxicological endpoint for the peak receptor 

from the proposed project. Thus, no significant health effects are anticipated to occur from 

acute exposure to any air toxics. 

Chronic Health Effects - Analysis of the proposed project shows that exposure to air toxics * which may have chronic effects on the central nervous system (the maximaliy exposed 



VII. ALTERNATlVES ASSESSMENT 

Impacts on air quality vary with the rate of mining and processing of ore from the project area. 

For example, increasing the processing rate will result in an increase in maximum 24-hour 

PM,, concentration compared to the Proposed Action. Discussion of the various alternatives 

presented and the impact on air quality including ambient air concentrations of PM,, and the 

incremental excess cancer risk are presented below. 

No Action Alternative 

Air Qualitv 

The project is located on a mountain in the Kern County portion of the southeast desert air 

basin. As such the weather conditions are hot and dry leading to potential for erosion 

emissions from existing disturbed surfaces. There are approximately 21 5 acres of existing 

disturbed areas relating to past underground mining operations including a large tailings pile 

on the northern flank of the mountain, which are subject to wind erosion emissions. The 

surface of the tailings pile consists of more finely textured soil than will be exposed at the 

heap leach pads or the overburden piles proposed for this project. The current sources of 

air pollution would continue to exist if the proposed project is not enacted. 

Under the Proposed Action, previousiy disturbed areas located within the project area will be 

removed as potential sources of air pollution either through reclamation or elimination by 

mining activity. The tailings pile is located where heap leach pad #1 will be built and is 

proposed as base material for the heap. This tailings pile is a large emissions generator when 

the wind speed exceeds the threshold velocity. On the same basis used to calculate 

emissions from the proposed project, it is estimated that the disturbed acreage has annual 

emissions of 136,000 pounds of PM,, per year. If the project is not developed these 

emissions may continue because there are no required reclamation plans for these past 

disturbances. 



The net long term effect (from the end of the project and beyond) is that annual emissions 

from the project area would be decreased by 126,100 pounds of PM,, per year resulting in 

long term beneficial impact to the air basin. Thus the long term effect of the no action 

alternative is detrimental even though it may be considered Less Than Significant. 

Health HazardsIPublic Safety 

Under the no action alternative, the toxic air contaminants projected to be released from the 

proposed project will not be emitted. However, the toxic portions of PM,, which are in the 

tailings pile will still be emitted. In addition, open mine shafts on the mountain will also remain 

so some risk to public health and safety which was not quantified, will remain. Thus, the long 

term effect of the no action alternative may be detriments1 even though it may be considered 

Less Than Significant. 

Increased Minina and Processina Rates 

Air Quality 

Under this scenario, mining and processing rates would increase by 20% resulting in higher 

PM,, emissions for a shorter time period than in the Proposed Action. A review of the PM,, 

emissions sources was made to determine which sources would increase and which would 

remain the same as in the Proposed Action. For calculation of the 24-hour PM,, 

concentrauon, the blasting and wind erosion sources wiil remain the same as in the Proposed 

Action. Blasting only occurs once per day but on more days than in the Proposed Action. 

Wind erosion is based on the surfsce area of exposed overburden piles which would be 

similar to the Proposed Action. Emissions from all other sources would increase by 

approximately 20% from the increased activity. 

For the dispersion model prepared for the Proposed Action, tine individual sources are 

evaluated for their contribution to the maximum impact. A sensitivity analysis was conducted 

by scaling the appropriate variable sources by 20% and keeping the unaffected sources 



unchanged to estimate the impact of the increase in production rate on the maximum 

calculated PM,, concentration. The estimated 24-hour PM,, concentration resulting from the 

increased processing is a maximum of 50.13 ,~glm~. Table 1 1 shows expected changes from 

the higher processing rates. 

The PM,, emission calculations assume the use of Best Available Control Technology for all 

sources having BACT determinations including roads and equipment, similar to the Proposed 

Action. The increased rate alternative may be able to apply currently unknown controls or use 

other mitigation measures to limit the impact on PM,, emissions resulting from the project to 

below the California 24-hour standard of 50 ,~g/m~. 

As part of the Proposed Action, meteorological and PM,, monitoring will be established to 

show compliance with ambient air quality standards. It may be possible, through onsite data 

collection, to show that the dispersion modeling overestimates the maximum concentration, 

thus allowing an increased rate. The environmental impact to existing air quality of this 

alternative may be Significant but could be either avoided or mitigated prior to full 

implementation. 

Health HazardsIPublic Safetv 

A sensitivity analysis was conducted on the incremental excess health risk from toxic air 

contaminants from the proposed action to evaluate any changes resulting from the increased 

mining and processing rate alternative. The increased mining and processing rate is not 

designed for a larger project, just a project completed in a shorter time period. The 

incremental health risk is based on the project life as well as the amount of emissions. For 

all sources except wind erosion, the total emissions from the project will not change in the 

accelerated rate scenario, thus the incremental risk from these sources will be the same as 

in the Proposed Action. Wind erosion emissions are based on the surface area of the 

overburden piles exposed for a certain time period. Since the increased processing rate 

alternative will have a 17% shorter life, wind erosion emissions and their contribution to the 

total risk will be reduced by approximately 17%. Wind erosion emissions represent 



approximately 9.8% of the risk at the maximum exposed location. Reducing the project life 

by 17% will reduce the overall health risk from the project by about 1.7% to 4.9 x 10" from 5.0 

x 104for the Proposed Action. These results are essentially the same within the accuracy of 

the emissions estimates and the air dispersion model. Thus, the environmentai impact to . 
health hazards and public safety of this alternative is Less Than Significant. 

Decreased Minina and Processincr Rates 

Air Qualitv 

Under this scenario, mining and processing rates would decrease by 20% resulting in lower 

PM,, emissions for a longer time period than in the Proposed Action. A review of the PM,, 

emissions sources was made to determine which sources would decrease and which would 

remain the same as in the Proposed Action. For calculation of the 24-hour PM,, 

concentration, the blasting and wind erosion sources will remain the same as in the Proposed 

Action. Blasting only occurs once per day but on fewer days than in the Proposed Action. 

Wind erosion is based on the surface area of exposed overburden piles which would be 

similar to the Proposed Action. Emissions from all other sources would decrease by 

approximately 20% from the decreased activity. 

For the dispersion model prepared for the Proposed Action, the individual sources are 

evaluated for their contribution to the maximum impact. A sensitivity analysis was conducted 

by scaling the appropriate variable sources by 20% and keeping the unaffected sources 

unchanged, to estimate the impact of the decrease in production rate on the maximum 

calculated PM,, concentration. The estimated 24-hour PM,, concentration resulting from the 

increased processing is a maximum of 41.12 ,~g/m~. Table 1 1 shows expected changes from 

the lower proessing rates. This is below the California 24-hour standard of 50 pg/m3, and 

slightly less than the estimated PM,, concentration of 45.62 pgim3 for the Proposed Action. 

Thus, the long term effect of the no action alternative is Less Than Significant. 



Health Hazards/Public Safetv 

A sensitivity analysis was also conducted on the incremental excess health risk from toxic air 

contaminants from the proposed action to evaluate any changes resulting from the decreased 

mining and processing rate altemative. The decreased mining and processing rate is not 

designed for a smaller project, just a project completed in a longer period of time. The 

incremental risk is based on the project life as well as the amount of emissions. For all 

sources except wind erosion, the total emissions from the project will not change in an 

decreased rate scenario, thus the incremental risk from these sources will be the same as in 

the Proposed Action. Wind erosion emissions are based on the surface area of the 

overburden piles exposed for a certain time period. Since the decreased processing rate 

alternative will have a 20% longer life, wind erosion emissions and their contribution to the 

total risk will be increased by approximately 20%. Wind erosion emissions represent 

approximately 9.8% of the risk at the maximum exposed location. Increasing the project life 

by 20% will increase the overall risk from the project by about 2% to 5.1 x 10" from 5.0 x 1 O4 

for the Proposed Action. These results are essentially the same within the accuracy of the 

@ emissions estimates and the air dispersion model. Thus, the environmental impact to health 

hazards and public safety of this alternative is Less Than Significant. 

Reduced Proiect Size 

Air Qualitv 

Under this scenario, the total size of the project will be reduced by approximately 70%, but the 

daily and annual processing rates would be approximately the same as the Proposed Action. 

For calculation of the 24-hour PM,, concentration, all emission sources will remain the same 

as in the Proposed Action. Therefore no change is expected in the maximum estimated 

24-hour PM,, concentration of 45.62 ,~g lm~.  Thus, the long term effect of the no action 

alternative is Less Than Significant. 



Health HazardslPublic Safety 

A sensitivity analysis was conducted on the incremental excess risk from the proposed action 

to evaluate any changes resulting from the reduced project size alternative. The incremental 

risk is based on the project life as weil as the amount of emissions. A 70% reduction in project 

size and a 70% reduction in project life will result in a 70% reduction in maximum excess 

cancer risk compared to the Proposed Action. Therefore, the maximum expected excess 

cancer risk from this alternative is 1.5 x 104 campared to the risk of 5.0 x 404 from the 

Proposed Action. Thus, the environmental impact to health hazards and public safety of this 

alternative is Less Than Significant. 



































































































































































Report 
on 

Detoxification Washing - Soledad Mountain Column k c h e d  Residues 
MU Job No. 1389, CO. #I 

December 7,1990 

McCLELLAND LABORATORIES, INC. - 

for 

1 

Mr. Paul Chamberfin 
Chamberiln and Associates, Inc. 

7463 West Otem Place 
Littleton, CO 80123 

1016 Gtrg Scmr, Sparks, Nevada 89411 702 / 356-1300 
FAX 702 356-8917 

DETOXTI;?CATION PROCEDURES AND RESULTS 

@ Detailed detoxification washing and sampling for environmenral analyses were performed 
on sefea  column leached residues &om the cyanidation testing program descriied in the 
MLI repon dated July 18. 1990. Coiumn residues from the two Polycom griadmg test 
composites were washed in the leaching columns with fresh Reno tap water (approxi- 
mately pH 7) for 20 days to determine cyanide compound detodication rates. Wash 
water was applied at the same rate used for leaching (0.005 gpm/fi2) for the h t  19 days. 
Application rate was doubled (0.010 gprn/f?) on the final day of was-. Each days' 
wash eMuent volume was measured, and sampled for Au, & pH, and free -de 
analysis (in-house). A 1 liter volume of each effluent was preserved by adjusting the pH 
to above 12.0 with NaOH, and was submitted to High Desert Laboratories (HDL) for 
total, WAD, and fiee cyanide analyses. HDL is an analytical laboratory, based Sparks, 
Nevada, which participates in the Water Supply and Water Polhion Performance 
Evaluation Study Program that are conducted by the Environmental Monitor* System 
Liboratory of the USEPA 

fmmediarely after each leached residue was removed from the c01m.11, a moist sample 
was taken for the CAM-WET analysis for Total Threshold W t  Concentration (TILC) 
values, and SaIubie Threshold Limit Concentration (STZC) d u e s  with citric acid exnaa. 
Moist samples were also taken for total, WAD, and free qanide analyses, all performed 
by HDL After each residue was air dried, an additional sample was taken and was 
submitted to HDL for add generation potential/aad neunal&tion potential (AGP/ANP) 
anazysis. 

7 

In aswciacion with H.J. Hcincn urid RE. Li7ldrrmm 
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