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1 Introduction 
 
The United States Environmental Protection Agency (U.S. EPA) Region 9 Emergency Response 
Section (ERS) tasked Ecology and Environment, Inc.’s (E & E’s) Superfund Technical 
Assessment and Response Team (START) to support additional removal assessment actions in 
the Town of McDermitt (McDermitt), Humboldt County, Nevada, and Malheur County, Oregon. 
 
The removal assessment actions discussed herein were initiated in response to regulatory concern 
over elevated concentrations of arsenic and mercury in soils at residential and public properties 
and unpaved roadways throughout McDermitt. These concerns arose as a result of sampling and 
human health risk assessment data collected from McDermitt, the Fort McDermitt Paiute-
Shoshone Reservation, and the former Cordero and McDermitt mercury mines by the U.S. EPA 
between September 2010 and January 2012. 
 
This June 2012 removal assessment extends the scope of the U.S. EPA-funded removal 
assessment to focus on the magnitude and extent of elevated arsenic and mercury soil 
concentrations at residential and public properties and in unpaved roadways located throughout 
McDermitt. 
 
Data from this assessment will be used by the U.S. EPA Region 9 ERS to determine whether 
environmental hazards are present in McDermitt that may pose an “imminent and substantial 
endangerment to human health or the environment”. As appropriate, the U.S. EPA will use this 
assessment data to evaluate the potential for a removal action at the site and identify alternatives 
to mitigate environmental hazards that meet endangerment criteria. 
 
The removal assessment was performed in accordance with the site-specific Sampling and 
Analysis Plan (SAP) and Data Quality Objectives (DQOs) developed by the U.S. EPA and 
START as part of the project planning phase, available under a separate cover: Sampling and 
Analysis Plan, Mine Waste Removal Assessment at Sites of Release or Threatened Release of 
Hazardous Substances, McDermitt, Humboldt County, Nevada and Malheur County, Oregon, 
April 2012 (E & E, 2012).   
 
The specific actions performed during this removal assessment include: 
 
 Collection of composite surface soil samples from residential and public properties where 

imported calcine mine wastes are believed to be present;  

 Collection of discrete point surface soil samples from unpaved roadways where imported 
calcine mine waste are believed to be present; 

 X-ray fluorescence (XRF) field analysis by U.S. EPA Method 6200 of all collected soil 
samples to determine the arsenic and mercury concentrations;  

 Identification using field XRF analysis of soil samples with concentrations that exceed 
the site-specific Soil Screening Levels (SSLs) of 45 milligrams per kilogram (mg/kg) for 
arsenic and 60 mg/kg for mercury; 
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 Submittal of soil samples that exceed the SSL for arsenic and/or mercury to the U.S. EPA 
Region 9 Laboratory for additional analysis of arsenic by U.S. EPA Method 6010B and 
mercury by U.S. EPA Method 7471.  

 Preparation of a correlation study between data generated by field XRF sample analysis 
(U.S. EPA Method 6200) and data produced by U.S. EPA Region 9 Laboratory sample 
analysis (U.S. EPA Methods 6010C and 7471B) to confirm the accuracy and precision of 
the arsenic and mercury soil concentrations detected in the field; and 

 Documentation of all sampling locations and their associated arsenic and mercury soil 
concentrations at limits above and below the site-specific SSLs and above and below the 
site-specific action levels. 
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2 Site Background 
 
2.1 Site Location 
The site is located in and around McDermitt, Humboldt County, Nevada, and Malheur County, 
Oregon. McDermitt is an unincorporated community situated on the Nevada-Oregon border and 
is served by U.S. Highway 95, a major north-south highway linking Boise, Idaho, 192 miles to 
the north, with Winnemucca, Nevada, 73 miles to the south. The geographical coordinates for the 
approximate center of McDermitt are 41° 59’ 51.43” Latitude North and 117° 43’ 08.00” 
Longitude West.  
 
The areas of concern include specific residential and public properties and unpaved roadways in 
McDermitt where imported mine waste is believed to be present. The project area and 
surrounding vicinity are provided as Figure 1 (Appendix A).  
  
2.2 Site Description  
McDermitt is located in the Oregon high desert, with a semi-arid climate averaging 9.3 inches of 
rain annually with hot, dry summers and cold winters. The area receives the majority of its 
precipitation from March through June (51%), and during the winter months from September 
through February (42%), falling primarily as snow. 
 
McDermitt’s economy has historically been based around mining, and from 1917 to 1989 the 
area surrounding McDermitt, known as the McDermitt Caldera, proved to be a nationally 
significant resource for mercury production. During the period from 1933 to 1989, four mines 
located within the McDermitt Caldera, the Bretz Mine, the Opalite Mine, the Cordero Mine, and 
the McDermitt Mine, were the largest producers of mercury in North America. The closure of 
mercury mining within the McDermitt Caldera in 1990 resulted in a significant decline of the 
McDermitt population.   
 
McDermitt currently occupies approximately 13.2 square miles and is identified by the United 
States Census Bureau as the McDermitt, Nevada, census-designated place (McDermitt CDP). 
The Oregon portion of McDermitt is not included within the McDermitt CDP, but it is included 
as part of the Ontario, Oregon-Idaho, micropolitan statistical area. For statistical purposes, as of 
the 2010 United States Census, the McDermitt CDP had a population of 172 people, of which 
18% were under the age of 18 years and 22% were over the age of 65 years. There were 101 
housing units with 77% described as occupied. The McDermitt Combined School is located in 
the McDermitt CDP and operates as a kindergarten through twelfth grade school.  
 
2.3 Distribution and Description of Calcine Mine Waste 
As a result of historical mercury mining practices in the McDermitt Caldera, processed and heat-
treated waste rock (calcine mine waste) from the former Cordero and McDermitt mines have 
been historically transported to McDermitt and used as fill material at residential and public 
properties and in unpaved roadways throughout the community. Subsequent information 
received by the U.S. EPA during an April 2012 public meeting indicates that calcine mine waste 
may have also been obtained from the Bretz and Opalite mines located in southern Oregon.  
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Between September 2010 and January 2012 the U.S. EPA collected arsenic and mercury 
concentration data from surface soils (0 to 6 inches) and shallow subsurface soils (6 to 18 inches) 
at numerous locations throughout McDermitt and the Fort McDermitt Paiute-Shoshone 
Reservation where imported calcine mine waste are believed to be visibly apparent. Laboratory 
and field XRF analytical data from these samples documented a concentration range for arsenic 
between 3.6 mg/kg and 79 mg/kg, and a concentration range for mercury between 0.15 mg/kg 
and 160 mg/kg. Additionally, the U.S. EPA evaluated sample data collected from calcine waste 
located at the former Cordero and McDermitt mine sites in order to provide a contaminant 
correlation between calcine waste at the mines and the material sampled from McDermitt and 
Fort McDermitt Paiute-Shoshone Reservation. Results indicated that the concentrations of 
arsenic and mercury in soil samples collected from McDermitt and the Fort McDermitt Paiute-
Shoshone Reservation were consistent with concentrations of arsenic and mercury in samples 
collected from the former Cordero and McDermitt mines calcine waste pile. These findings 
corroborate reports that calcine waste from the former mine sites were imported to McDermitt 
and Fort McDermitt Paiute-Shoshone Reservation for use as fill and road base. 
  
Based on these results, the U.S. EPA concluded that there is a potential for human health risks 
and provided a subsequent human health risk assessment based on the exposure to and 
bioavailability of arsenic and mercury species found within the imported calcine mine waste. The 
U.S. EPA human-health risk assessment concluded that exposure to calcine mine waste with 
concentrations of arsenic greater than 60 mg/kg and mercury greater than 80 mg/kg in residential 
soil, may potentially pose a human health risk. The data criteria utilized by U.S. EPA to establish 
site-specific Action Levels for exposure to arsenic above 60 mg/kg and mercury above 80 mg/kg 
for residential soil are presented under a separate cover as the Soil Action Level for Arsenic 
(McDermitt, Nevada), U.S. EPA Region 9, 2012 (U.S. EPA, 2012a); and, Soil Action Level for 
Mercury (McDermitt, Nevada), U.S. EPA Region 9, 2012 (U.S. EPA, 2012b). Additionally, the 
U.S. EPA Region 9 Regional Screening Levels (RSLs) of 310 mg/kg for mercuric chloride and 
mercury salts and 160 mg/kg for arsenic were utilized by the U.S. EPA to evaluate the potential 
human health risks from exposure to non-residential soils. 
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3 Field Assessment 
 
The field assessment phase of the project was performed from June 11 through 13, 2012, under 
the authority of U.S. EPA Federal On-Scene Coordinator (FOSC) Tom Dunkelman. During the 
field assessment, on-site personnel included Tom Dunkelman (U.S. EPA), Jack Yates (Nevada 
Division of Environmental Protection (NDEP)), two START members, and two United States 
Coast Guard Pacific Strike Team (PST) members. Generally, one START member operated the 
XRF in the field laboratory and one sampling team including U.S. EPA, NDEP, START and 
PST members completed field tasks; specific field tasks are discussed in further detail in Section 
3.1. START also compiled site data into the U.S. EPA’s SCRIBE database. Photographic 
documentation of START activity is provided as Appendix B. 
 
3.1 START Field Procedures 
The START followed all pre-determined standard operating procedures (SOPs) as outlined in the 
site SAP (E & E, 2012) for sample collection and documentation procedures during the field 
investigation phase of this project, unless otherwise specified below. The following deviation 
from the SAP (E & E 2012) resulted from changes made during the field assessment in response 
to field observations and conditions: 
 
 At the direction of the FOSC, discrete roadway surface soil samples were collected from 

every 80 feet of over the entire length of each roadway decision unit.  

This section provides a summary of specific field procedures used to ensure accurate assessment 
data.  
 
3.1.1 Property Sampling  
Surface soil samples were collected from residential and public properties where calcine mine 
wastes are believed to be present in order to characterize arsenic and mercury concentrations. 
Individual properties were identified by using parcel data provided by both the Humboldt 
County, Nevada, and Malheur County, Oregon, geographic information system mapping 
departments. For the purposes of this assessment, residential properties include any property that 
contains single and/or multi-family dwellings and vacant lots with the potential for residential 
construction; public properties include any property with public access, such as churches, 
parking lots, recreational vehicle lots, and street right-of-ways. Prior to conducting sampling 
activity at a property, access permission was obtained by the U.S. EPA FOSC. Sampling of some 
properties was not possible due to the property owner denying access or not responding to access 
requests.  
 
Once a property was cleared for sampling and analysis, a visual inspection of the property was 
then performed by the U.S. EPA, NDEP, and START to determine whether or not calcine mine 
wastes were apparent. If calcine mine wastes were identified at the subject property during visual 
inspection, the property was selected for sampling. In order to allow for better delineation, all 
properties were divided into separate decision units: front, back, side, and/or driveway decision 
units. Composite samples were then collected from each decision unit at the subject property 
where calcine mine wastes were visibly apparent. Surface composite samples consisted of five 
homogenized discrete aliquots of equal volume collected from 0 to 6 inches below ground surface 
(bgs), in which four of the aliquots were collected 5 feet from a single mid-point where global 
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positioning system (GPS) coordinates were collected and recorded. Each composite sample 
collected was given a unique identifier generally containing a prefix indicating the street address, 
followed by the street name, and a final letter indicating the decision unit area in which the 
sample was collected; front (F), back (B), side (S), or driveway (DR) decision unit. A field 
documentation sheet was completed at each sample location that included: the property address (if 
available), sample number(s), date, time, a relative sketch of sample location(s) and property 
structures, photograph numbers, and GPS coordinates (Field Documentation, Appendix C). 
 
3.1.2 Roadway Sampling  
Surface soil samples were collected from unpaved roadways where calcine mine wastes were 
believed to be present in order to characterize arsenic and mercury concentrations. For the 
purposes of this assessment, roadways include unpaved areas that provide public access to 
vehicles. A visual inspection of roadways at the site was performed by the U.S. EPA, NDEP, and 
START to determine whether or not calcine mine wastes were apparent. If calcine mine wastes 
were identified during the visual inspection, the roadway was selected for sampling.  
 
In order to allow for better delineation, one discrete point surface soil sample was collected from 
the center of each identified roadway at approximately every 80 feet of the roadway expanse. 
Discrete point surface samples consisted of a single aliquot collected from 0 to 6 inches bgs. GPS 
coordinates were collected and recorded for each discrete sample location. Each discrete sample 
collected was given a unique identifier generally containing a prefix indicating the roadway 
name, followed by the roadway description (i.e., alley), and a final sequential number indicating 
the decision unit area in which the sample was collected. A field documentation sheet was 
completed at each sample location that included: the roadway name or association (if available), 
sample number(s), date, time, a relative sketch of sample location(s) and nearby structures, 
photograph numbers, and GPS coordinates (Field Documentation, Appendix C). 
 
3.1.3 Sample Collection and Preparation 
Composite property samples and discrete roadway samples were collected by sample teams 
wearing clean nitrile gloves and using a clean stainless-steel trowel; they were then placed into a 
clean plastic zip-lock bag for homogenization and holding. After collection, each sample was 
individually labeled with its unique sample identifier and delivered to XRF personnel for sample 
preparation. Upon receipt for sample preparation, all samples were recorded in a sample log. 
Samples were homogenized in the sample bag by kneading, crushing, and shaking the soil for 
approximately one minute. After homogenization, approximately equal volumes of the individual 
aliquots for each composite sample were collected into one bag. The final sample intended for 
analysis, discrete or composite, was passed through a 250 micron (#60) mesh sieve to remove 
large particles. The sieved sample was transferred into a new pre-labeled polyethylene cup and 
covered with Mylar® film. After sample preparation, samples were delivered to the field 
laboratory for XRF analysis. All non-dedicated sample handling devices (i.e., trowels, sieves) 
were decontaminated after each use according to the site SAP standard operating procedure 
(SOP) E & E SOP #3.15. 
 
3.2 XRF Analysis Procedures   
During this field assessment, a total of 134 individual soil samples were analyzed by using an 
Innov-X Systems field portable XRF unit operated in accordance with the manufacturer guidance 
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and U.S. EPA SW-846 Method 6200, including Quality Assurance/Quality Control (QA/QC) 
procedures. 
 
Before operation of the XRF each day, the unit was allowed the manufacturer-recommended 
warm up time of 25-30 minutes. The XRF unit was then subjected to an initial calibration that 
included energy calibration and resolution check and standard reference material (SRM) 
analysis. The SRM used for XRF calibration was obtained from soils collected within the 
McDermitt project area for use as a site-specific SRM during this assessment and referenced as 
Hg 56 when analyzed. Once calibrated, a second blank source control standard was analyzed to 
determine instrument performance and referenced as BLANK when analyzed. In addition to 
instrument performance checks, sand blank samples were prepared and analyzed by XRF at the 
end of each set of 20 site soil samples to monitor for cross-contamination. Sand blank samples 
were ground with a mortar and pestle and then prepared by following the same preparation 
method and using the same sample preparation equipment as for site soil samples. 
 
One out of every 10 site samples was selected for preparation duplicate analysis. Preparation 
duplicates were collected by splitting a single site sample after homogenization and sieving 
occurred and then preparing two separate sample aliquots for XRF analysis. Preparation 
duplicates were labeled and recorded with a “PD” following the corresponding sample identifier 
for identification. 
 
The energy calibration and resolution check analysis, SRM sample analysis, blank source control 
sample analysis, and sand blank sample analysis used for XRF calibration, performance, and 
quality control are discussed under Section 4.1 (Field XRF Data Quality Control) of this report.  
 
All XRF sample analyses were performed within a designated field laboratory with the XRF in 
the intrusive mode with a 90-second count time for measurement. Each sample was analyzed one 
time and the corresponding arsenic and mercury concentrations were recorded in the site XRF 
logbook. Following XRF analysis each sample was evaluated based upon the arsenic and 
mercury concentrations versus the site SSL and either prepared for laboratory analysis or 
archived. Arsenic and mercury concentrations for all soil samples analyzed by XRF are provided 
as Table 1 and Table 2 (Appendix D). 
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4 Analytical Results 
 
During this removal assessment, 92 composite soil samples were collected from 44 residential and 
public land parcels and 14 discrete point soil samples were collected from two unpaved roadways 
within the McDermitt project area and subjected to XRF analysis. Sample location result maps for 
surface soil samples analyzed by XRF are provided as Figure 2 and Figure 3 (Appendix A). An 
XRF data summary is provided as Table 1 and Table 2 (Appendix D). In addition, 11 field 
duplicate composite soil samples, 11 preparation duplicates and 6 sand blank samples were 
analyzed by XRF for quality control objectives.  
 
Of the 92 composite soil samples and 14 discrete point soil samples subjected to XRF analysis, a 
total of 55 composite soil samples from 30 residential and public land parcels and nine discrete 
point soil samples from the two unpaved roadways were submitted to the U.S. EPA Region 9 
Laboratory in Richmond, California, for total arsenic analysis by U.S. EPA Method 6010C and 
total mercury analysis by U.S. EPA Method 7471B. A laboratory data summary is provided as 
Table 1 and Table 2 (Appendix D), and complete laboratory analysis and data validation reports 
are provided under Appendix E.  
 
4.1 Data Quality 
During the McDermitt removal assessment, efforts were made to ensure that the quality of all 
data generated through XRF and laboratory analyses met appropriate U.S. EPA-established 
criteria. A discussion of XRF and laboratory data quality control (QC) efforts is provided below.  
 
4.1.1 Field XRF Data Quality Control 
To provide QC for the field analytical effort, U.S. EPA SW-846 Method 6200 was adhered to 
during XRF sample analysis. Each sample was prepared carefully, homogenized thoroughly, 
placed into appropriate XRF analysis containers, and analyzed as an independent sample 
(Sections 3.1 and 3.2). The concentration of the obtained sample analyte was reported.  
 
Effective energy fundamental parameters (FP) calibration was performed during this field 
analytical effort to ensure QC of the XRF unit. Effective energy FP relies on pure element 
standards, SRM standards, and control standard samples.  
 
To determine whether the XRF instrument was within resolution and stability tolerances, an 
energy calibration check was run with a pure manganese element standard at the beginning of 
each day as the first XRF analysis, and at any time in which the instrument detected that the 
characteristic x-ray lines were shifting. To check the accuracy of the instrument and to assess the 
stability and consistency of analyses for the analytes of concern (arsenic and mercury) a site-
specific SRM sample (Hg 56) was analyzed at the beginning of each day, after each set of 20 site 
samples, and at the end of each work day. The measured concentrations of arsenic and mercury 
for each SRM run during field XRF analysis for the project were within ±20 percent standard 
deviation and considered acceptable.  
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Two types of blank samples were analyzed to provide quality control for XRF analysis: 
instrument blanks and method blanks. Method blank samples were obtained from “clean” silica 
sand and were free of arsenic and mercury at concentrations above the method detection limit. 
 
 An instrument blank sample was used to verify that no contamination existed on the 

probe window during XRF analysis. The instrument blank sample was analyzed at the 
beginning of each day, after each set of 20 site samples, and at the end of each work day. 
No arsenic or mercury concentrations above the method detection limits were found 
during instrument blank sample analyses. 

 Method blank samples were used to monitor for sample preparation-induced 
contaminants or interferences. Each method blank sample was prepared by following the 
same preparation procedure and equipment as the site soil samples. Method blank 
samples were analyzed after each set of 20 site samples. No arsenic or mercury 
concentrations above the method detection limits were found during method blank 
sample analyses. 

 
A precision and accuracy study was conducted using the site-specific SRM sample (Hg 56) to 
determine the reliable detection limits of the XRF equipment. The study was performed by 
analyzing the SRM sample nine separate times with the XRF and calculating the average. The 
SRM sample was then submitted to the U.S. EPA Region 9 Laboratory for total arsenic and total 
mercury analysis. The calculated average from XRF analysis and laboratory analytical result 
were compared for SRM sample Hg 56 to determine the precision and accuracy of the XRF unit. 
Site-specific SRM sample Hg 56 had a laboratory concentration of 52 mg/kg for arsenic and 61 
mg/kg for mercury. The average field XRF concentration was 30 mg/kg for arsenic and 58 
mg/kg for mercury. The data used in detection limit and performance verification studies are 
presented in the Table 4, Appendix D.  
 
4.1.2 Laboratory Data Quality Control 
Confirmation soil samples were analyzed by the U.S. EPA Region 9 Laboratory. Once data were 
generated by the U.S. EPA Region 9 Laboratory, a data review was completed, and the 
laboratory data were validated using the Region 9 Draft Superfund Data Evaluation/Validation 
Guidance (U.S. EPA, 2001). Data validation indicated that all results for mercury were qualified 
as estimated (e.g., “J”) due to sample temperature upon laboratory receipt. Data validation 
indicated that all other laboratory data were acceptable without qualification as definitive data.  
 
All laboratory analytical results were provided by the U.S. EPA Region 9 Laboratory with Tier 1 
data validation. A START chemist then conducted Tier 2 data validation for all laboratory-
generated data in accordance with the EPA guidance Quality Assurance/Quality Control 
Guidance for Removal Activities, Sampling QA/QC Plan and Data Validation Procedures 
(EPA/540/G-90/004 OSWER Directive 9360.4-01) April 1990 (U.S. EPA, 1990). Tier 2 data 
validation included evaluation of criteria such as laboratory QA/QC summaries, holding times, 
and matrix-related recoveries. Data qualifiers were applied by START according to the U.S. EPA 
CLP National Functional Guidelines for Inorganic Data Review (OSWER 9240.1-45, EPA 540-
R-04-004) October 2004 (U.S. EPA, October 2004). All data were found to be acceptable for use 
as definitive data. Laboratory analysis and data validation reports are provided under Appendix E. 
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4.2 XRF and Laboratory Data Correlation  
U.S. EPA SW-846 Method 6200 suggests that a minimum of 5 to 10 percent of the XRF-
analyzed samples be submitted to an analytical laboratory for confirmation analysis to verify the 
quality of the XRF data. However, due to the project objectives outlined within the SAP (E & E, 
2012), all samples with an XRF analysis concentration that ranged between the site-specific SSL 
and action level for arsenic and/or mercury were submitted for laboratory confirmation analysis 
for both analytes, even if only one analyte concentration was above the SSL.  
 
Out of the 92 composite soil samples and 14 discrete point soil samples collected for XRF analysis, 
64 samples (70%) were submitted to the U.S. EPA Region 9 Laboratory for analysis. The data 
correlation between XRF analysis and laboratory analysis for arsenic and mercury concentrations 
detected during this removal assessment are discussed below.  
 
4.2.1 Total Arsenic Data Correlation 
From the 64 total soil samples selected for total arsenic laboratory analysis, 13 XRF-analyzed 
samples had concentrations between 20 mg/kg and 45 mg/kg, 41 XRF-analyzed samples had 
concentrations between 45 mg/kg and 60 mg/kg, and 10 XRF-analyzed samples were greater 
than or equal to 60 mg/kg. The validated laboratory analysis results and XRF analysis results 
were then evaluated by least squares linear regression analysis, which provided a coefficient of 
determination (R2) and slope for the linear relationship between the data sets. The final R2 for 
XRF results and laboratory results was 0.6606 (66.06%) with a slope of 1.046. Therefore, the 
XRF data for arsenic collected during this assessment do not quite meet the U.S. EPA criteria for 
use as screening level data (R2=0.7 or 70%). Due to the arsenic data correlation between field 
XRF results and laboratory results falling below the U.S. EPA criteria for use as screening level 
data, detected arsenic concentrations for sampled properties and roadways are evaluated based 
primarily on laboratory results for comparison to the site-specific action level of 60 mg/kg 
(Sections 4.3.1 and 4.3.2); although, the field XRF results were still considered. The laboratory 
and XRF analysis results used for the total arsenic data correlation study are summarized in 
Table 3 (Appendix D), and the least squares linear regression analysis is provided as Figure 4 
(Appendix A). 
 
During previous sampling events performed by U.S. EPA and START at the site (E&E, 2011), 
XRF analysis results and confirmation laboratory analysis results provided a 0.9801 (98%) R2 

between data sets for concentrations of arsenic in soil, which exceeds the U.S. EPA criteria for 
use as screening level data (70%). It is unknown at this time as to why the final R2 between XRF 
analysis results and laboratory analysis results evaluated during this assessment did not meet the 
U.S. EPA criteria for use as screening level data for arsenic. Although field QC of the XRF 
instrument provided acceptable stability tolerances, the x-rays utilized for detection of total 
arsenic concentrations may need further internal adjustment.   
 
4.2.2 Total Mercury Data Correlation 
From the 64 total soil samples selected for total mercury laboratory analysis, 2 XRF-analyzed 
samples had concentrations between 0 mg/kg and 60 mg/kg, 18 XRF-analyzed samples had 
concentrations between 60 mg/kg and 80 mg/kg, and 44 XRF-analyzed samples were greater 
than 80 mg/kg. The validated laboratory analysis results and XRF analysis results were then 
evaluated by least squares linear regression analysis, which provided an R2 value and slope for 
the linear relationship between the data sets. The final R2 for XRF results and laboratory results 
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was 0.4959 (49.59%) with a slope of 1.1169. Therefore, the XRF data for mercury collected 
during this assessment do not meet the U.S. EPA criteria for use as screening level data (R2=0.7 
or 70%). Due to the mercury data correlation between field XRF results and laboratory results 
falling below the U.S. EPA criteria for use as screening level data, detected mercury 
concentrations for sampled properties and roadways are evaluated primarily on laboratory results 
for comparison to the site-specific action level of 80 mg/kg (Sections 4.3.1 and 4.3.2); although, 
the field XRF results were still considered. The laboratory and XRF analysis results used for the 
total mercury data correlation study are summarized in Table 3 (Appendix D), and the least 
squares linear regression analysis is provided as Figure 5 (Appendix A). 
 
During previous sampling events performed by U.S. EPA and START at the site (E&E, 2011), 
XRF analysis results and confirmation laboratory analysis results provided a 0.7706 (77%) R2 

between data sets for concentrations of mercury in soil, which exceeds the U.S. EPA criteria for 
use as screening level data (70%). It is unknown at this time as to why the final R2 between XRF 
analysis results and laboratory analysis results evaluated during this assessment did not meet the 
U.S. EPA criteria for use as screening level data for mercury. Although field QC of the XRF 
instrument provided acceptable stability tolerances, the x-rays utilized for detection of total 
mercury concentrations may need further internal adjustment.  
 
4.3 Discussion of Results  
Data collected during this assessment were evaluated to determine if surface soils within the 
project area contain arsenic and mercury at concentrations above the U.S. EPA site-specific 
action levels and the U.S. EPA RSLs. Site data from the field XRF and laboratory analysis were 
compared to the U.S. EPA site-specific action level for arsenic in residential soil of 60 mg/kg 
(U.S. EPA, 2012a), the U.S. EPA site-specific action level for mercury in residential surface soil 
of 80 mg/kg (U.S. EPA, 2012b), the U.S. EPA RSL for mercuric chloride and mercury salts in 
non-residential surface soil of 310 mg/kg, and the U.S. EPA RSL for arsenic in non-residential 
surface soil of 160 mg/kg. 
 
4.3.1 Property Sampling Results 
A total of 92 composite soil samples (excluding duplicates) were collected from within the 
project area and subjected to field XRF analysis; a total of 44 land parcels, consisting of 92 
decision units, were sampled. Of the 92 field XRF analyzed composite soil samples, 55 samples 
exceeding the SSL for arsenic and/or mercury were submitted to U.S. EPA Region 9 Laboratory 
for analysis. Due to the arsenic and mercury data correlation between field XRF results and 
laboratory analysis results falling below the U.S. EPA criteria for use as screening level data, 
both the Field XRF analysis results and laboratory analysis results are discussed in this section. 
 
Field XRF arsenic concentrations detected in the project area from residential and public land 
parcels ranged from 8 mg/kg to 492 mg/kg. Of the 92 property samples analyzed by field XRF, 
15 samples (16%) had arsenic concentrations that met or exceeded the residential action level of 
60 mg/kg. Based on the field XRF analysis data, 13 parcels were identified during this 
assessment from which samples containing arsenic concentrations in excess of 60 mg/kg were 
collected. These parcels are identified in Table 1 (Appendix D). Field XRF Mercury 
concentrations detected in the project area from residential and public land parcels ranged from 
12 mg/kg to 953 mg/kg. Of the 92 property samples analyzed by field XRF, 58 samples (63%) 
had mercury concentrations that met or exceeded the residential action level of 80 mg/kg. Based 
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on the field XRF analysis data, 33 parcels were identified during this assessment from which 
samples containing mercury concentrations in excess of 80 mg/kg were collected. These parcels 
are identified in Table 1 (Appendix D).  
 
Laboratory arsenic concentrations detected in the project area from residential and public land 
parcels ranged from 4.5 mg/kg to 97 mg/kg. Of the 55 laboratory-analyzed property samples, 20 
samples (36%) had arsenic concentrations that met or exceeded the residential action level of 60 
mg/kg. Based on the laboratory analysis data, 16 parcels were identified during this assessment 
from which samples containing arsenic concentrations in excess of 60 mg/kg were collected. 
These parcels are identified in Table 1 (Appendix D). Laboratory mercury concentrations 
detected in the project area from residential and public land parcels ranged from 0.87 mg/kg to 
230 mg/kg. Of the 55 laboratory-analyzed property samples, 42 samples (76%) had mercury 
concentrations that met or exceeded the residential action level of 80 mg/kg. Based on the 
laboratory analysis data, 23 parcels were identified during this assessment from which samples 
containing mercury concentrations in excess of 80 mg/kg were collected. These parcels are 
identified in Table 1 (Appendix D). 
 
Arsenic and mercury concentrations exceeding the site-specific action level were documented 
throughout the project area where calcine materials were suspected to be present. Based on the 
collected residential and public land parcel soil sample data, a total of 23 parcels have been 
identified in which the calcine mine wastes deposited as fill material contain arsenic and/or 
mercury concentrations that may potentially pose a health risk, although there does not appear to 
be any geographic pattern associated with the release of arsenic and mercury contamination in 
the project area at concentrations above the site-specific action levels (Figure 2, Appendix A).  
 
4.3.2 Roadway Sampling Results 
A total of 14 discrete point soil samples (excluding duplicates) were collected from within the 
project area subjected to field XRF analysis; a total of two public access roadways, consisting of 
14 decision units, were sampled. Of the 14 field XRF analyzed discrete soil samples; nine 
samples exceeded the SSL for either arsenic and/or mercury and were submitted to U.S. EPA 
Region 9 Laboratory for analysis. Due to the arsenic and mercury data correlation between field 
XRF results and laboratory analysis results falling below the U.S. EPA criteria for use as 
screening level data, both the Field XRF analysis results and laboratory analysis results are 
discussed in this section. 
 
Field XRF arsenic concentrations detected in the project area from public access roadways 
ranged from 9 mg/kg to 63 mg/kg. Of the 14 roadway samples analyzed by field XRF, no 
samples exceeded the U.S. EPA RSL for arsenic in non-residential soil of 160 mg/kg. Field XRF 
arsenic concentrations for the public access roadways are identified in Table 2 (Appendix D). 
Field XRF mercury concentrations detected in the project area from public access roadways 
ranged from less than the instrument detection limit of 8 mg/kg to 247 mg/kg. Of the 14 roadway 
samples analyzed by field XRF, no samples exceeded the U.S. EPA RSL for mercury in non-
residential soil of 310 mg/kg. Field XRF mercury concentrations for the public access roadways 
are identified in Table 2 (Appendix D). 
 
Laboratory arsenic concentrations detected in the project area from public access roadways 
ranged 34 mg/kg to 71 mg/kg. Of the nine laboratory-analyzed roadway samples, no samples 
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exceeded the U.S. EPA RSL for arsenic in non-residential soil of 160 mg/kg. Laboratory arsenic 
concentrations for the public access roadways are identified in Table 3 (Appendix D). Laboratory 
mercury concentrations detected in the project area from public access roadways ranged from 1.3 
mg/kg to 320 mg/kg. Of the nine laboratory-analyzed roadway samples, one sample (11%) 
exceeded the U.S. EPA RSL for mercury in non-residential soil of 310 mg/kg. Laboratory 
mercury concentrations for the public access roadways are identified in Table 2 (Appendix D).  
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5 Conclusions  
 
In June 2012, the U.S. EPA and START conducted a removal assessment throughout the town of 
McDermitt by collecting soil samples from residential and public properties and unpaved 
roadways at locations where calcine mine wastes were suspected to be used as fill material. The 
data collected from this removal assessment will be used by the U.S. EPA Region 9 ERS to 
determine whether environmental hazards are present in McDermitt that may pose an “imminent 
and substantial endangerment to human health or the environment”. As appropriate, the U.S. 
EPA will use this assessment data to evaluate the potential for a removal action at the site and 
identify alternatives to mitigate environmental hazards that meet endangerment criteria. The 
conclusions reached from the results of this removal assessment are provided below. 
 
 Due to the arsenic and mercury data correlation between field XRF results and laboratory 

analysis results falling below the U.S. EPA criteria for use as screening level data, the 
laboratory analysis results are primarily used for comparison to the site action levels. 

 The laboratory results collected during this removal assessment indicate that arsenic and 
mercury concentrations exceed their respective U.S. EPA site-specific residential action 
levels protective of human health in surface soils (0 to 6 inches) throughout the project 
area where calcine mine wastes are believed to be present.  

 Results from this removal assessment document that elevated concentrations of arsenic 
and mercury in surface soil samples collected throughout McDermitt at residential and 
public properties and unpaved public access roadways are consistent with the 
concentrations of arsenic and mercury in samples collected from the calcine mine waste 
pile located at the former Cordero and McDermitt mine sites (E & E, 2011). These 
findings corroborate reports that material from the calcine waste pile was used as fill and 
road base throughout McDermitt. 

 Based on laboratory analysis results collected during this removal assessment, a total of 
23 residential and public properties contained soils with arsenic and/or mercury 
concentrations that exceeded their respective U.S. EPA site-specific residential action 
levels and may require remedial actions to reduce the potential endangerment to human 
health.  

 Based on laboratory analysis results collected during this removal assessment, the 
sampled public access roadways contained soils with arsenic and/or mercury 
concentrations that exceed the U.S. EPA site-specific action level for residential soil, but 
were below the U.S. EPA Region 9 RSLs for non-residential soil, except for one sample. 
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Appendix A: 
Figures 

 
 
 
Figure 1 2012 Removal Assessment Project Area 

Figure 2 2012 Removal Assessment Sample Locations (Nevada) 

Figure 3 2012 Removal Assessment Sample Locations (Oregon) 

Figure 4 Total Arsenic Linear Regression Analysis 

Figure 5 Total Mercury Linear Regression Analysis 
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Figure 3
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Figure 4. Total Arsenic Linear Regression Analysis
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Figure 5. Total Mercury Linear Regression Analysis

McDermitt, Humboldt County, Nevada and Malheur County, Oregon

Mine Waste Removal Assessment at Properties of Release or Threatened Release
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MCDERMITT, NEVADA-OREGON
Mine Waste Removal Assessment at Properties of Release or Threatened Release

McDermitt, Humboldt County, Nevada and Malheur County, Oregon

TDD No.: TO2-09-10-06-0002; Project. No.: EE-002693-2094

Page 1 of 2
ecology and environment, inc

2012

PHOTOGRAPH #1

Date: 6/13/2012

Direction: Southwest

Photographer: N. Ellis (E & E)

Description: 600 Barnes Rd.: View of calcine
mine waste as fill material in residential yard
and driveway areas.

PHOTOGRAPH #2

Date: 06/12/2012

Direction: East

Photographer: D. Lashbrook (USCG)

Description: 105 Reeves Rd.: View of calcine
mine waste as fill material along right-of-way.

PHOTOGRAPH #3

Date: 6/12/2012

Direction: West

Photographer: D. Lashbrook (USCG)

Description: 130 Reeves Rd.: View of calcine mine
waste as fill material along right-of-way.

Calcine Mine Waste

Calcine Mine Waste

Calcine Mine Waste



MCDERMITT, NEVADA-OREGON
Mine Waste Removal Assessment at Properties of Release or Threatened Release

McDermitt, Humboldt County, Nevada and Malheur County, Oregon

TDD No.: TO2-09-10-06-0002; Project. No.: EE-002693-2094

Page 2 of 2
ecology and environment, inc

2012

PHOTOGRAPH #4

Date: 06/13/2012

Direction: South

Photographer: D. Lashbrook (USCG)

Description: 705 Lasa Dr.: View of calcine mine
waste as fill throughout residential property.

PHOTOGRAPH #5

Date: 6/13/2012

Direction: North

Photographer: D. Lashbrook (USCG)

Description: Buckskin Rd. Alley: View of calcine
mine waste as road base material for vehicle
access.

PHOTOGRAPH #6

Date: 6/13/2012

Direction: East

Photographer: N. Ellis (E & E)

Description: 455 Dora Ct.: View of calcine mine
waste as fill material in residential driveway.

Calcine Mine Waste

Calcine Mine Waste

Calcine Mine Waste
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Field Documentation 
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Appendix D: 
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Table 1 Residential and Public Property Soil Sample Data Summary 

Table 2 Public Access Roadway Soil Sample Data 

Table 3 Field XRF and Laboratory Analysis Data Correlation Study 

Table 4 Standard Reference Material (SRM) Analysis Results 
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Sample Identification
Property Address/ 
Description 

Street Name (6) Parcel Identification Number
5-Point Composite                                                                                                                                                       
Soil Sample Location

(3)XRF Result                                                             
(mg/kg)

(4)Lab Result                                                             
(mg/kg)

(3)XRF Result                                                                 
(mg/kg)

(5)Lab Result                                                                 
(mg/kg)

600-BARNES-DR 600 Barnes Rd. 314403 Driveway, East of Residence 60 59 134 130

600-BARNES-S 600 Barnes Rd. 314403 Backyard, South of Residence 63 65 91 110

105-BUCKSKIN-B 105 Buckskin Rd. 307101 Backyard, East of Residence 8 -- <LOD --

125-BUCKSKIN-F 125 Buckskin Rd. 307102 Frontyard, Buckskin Rd. right-of-way 58 58 65 230

125-BUCKSKIN-DR 125 Buckskin Rd. 307102 Driveway (North Side), South of Residence 9 -- 18 --

145-BUCKSKIN-1 145 Buckskin Rd. 307103 Driveway (North Side) 64 61 123 140

145-BUCKSKIN-2 145 Buckskin Rd. 307103 Driveway (South Side) 492 -- 131 --

165-BUCKSKIN-F 165 Buckskin Rd. 307104 Frontyard, Buckskin Rd. right-of-way 56 56 97 120

165-BUCKSKIN-DR 165 Buckskin Rd. 307104 Driveway, South of Residence 63 65 127 190

165-BUCKSKIN-B1 165 Buckskin Rd. 307104 Backyard (1), East of Residence 39 37 75 85

165-BUCKSKIN-B2 165 Buckskin Rd. 307104 Backyard (2), East of Residence 36 -- 100 --

205-BUCKSKIN-F 205 Buckskin Rd. 307106 Frontyard, Buckskin Rd. right-of-way 42 44 73 83

205-BUCKSKIN-B 205 Buckskin Rd. 307106 Backyard, East of Residence 87 -- 103 --

65-CORDERO-S1 65 Cordero Mine Rd. 361105 Sideyard, West of Residence/Casino (1) 56 62 86 120

65-CORDERO-S2 65 Cordero Mine Rd. 361105 Sideyard, West of Residence/Casino (2) 21 -- 51 --

90-CORDERO-DR 90 Cordero Mine Rd. 344101 Driveway, West of Residence 14 -- 51 --

90-CORDERO-B 90 Cordero Mine Rd. 344101 Backyard, South of Residence 30 27 75 77

450-DORA-F 450 Dora Ct. 362112 Frontyard, South of Residence 50 55 75 94

450-DORA-B 450 Dora Ct. 362112 Backyard, North of Residence 49 58 90 110

455-DORA-DR-F 455 Dora Ct. 362113 Driveway, West of Residence 47 97 81 83

455-DORA-DR-S 455 Dora Ct. 362114 Driveway, South of Residence 57 61 97 95

455-DORA-B 455 Dora Ct. 362114 Backyard, East of Residence 61 -- 90 --

465-DORIS-DR-1 465 Doris Ct. 362105 Driveway, West of Residence   48 39 112 170

465-DORIS-DR-2 465 Doris Ct. 362105 Driveway, West of Residence 46 47 88 87

485-DORIS-B 485 Doris Ct. 362107 Backyard, East of Residence 50 51 111 110

485-DORIS-S 485 Doris Ct. 362106 Sideyard, South of Residence 44 -- 50 --

9707-HWY 95-S 9707 Highway 95 41S43E18D00900 Driveway, South of Structure 36 34 77 71

9689-HWY 95-F 9689 Highway 95 41S43E18D00400 Driveway, East of Structure (Front) <LOD -- 12 --

9689-HWY 95-S 9689 Highway 95 41S43E18D00400 Driveway, South of Structure (Side) 38 37 79 91

275-JACA-F 275 Jaca Dr. 359147 Frontyard, West of Residence 38 -- 111 --

275-JACA-S1 275 Jaca Dr. 359147 Sideyard, North of Residence 9 -- <LOD --

275-JACA-S2 275 Jaca Dr. 359147 Sideyard, South of Residence 25 4.5 62 0.87

285-JACA-F 285 Jaca Dr. 359147 Frontyard, West of Residence 12 -- 14 --

315-JACA-DR 315 Jaca Dr. 359148 Driveway, North of Residence 51 54 135 110

U.S. EPA Site-Specific Action Level, Residential Soil   

JACA DRIVE

HIGHWAY 95

DORA COURT 

CORDERO MINE ROAD

DORIS COURT 

Total Mercury (THg)

(2)80 (mg/kg)

BARNES ROAD

BUCKSKIN ROAD

(1)60 (mg/kg)

Total Arsenic (TAs)
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Sample Identification
Property Address/ 
Description 

Street Name (6) Parcel Identification Number
5-Point Composite                                                                                                                                                       
Soil Sample Location

(3)XRF Result                                                             
(mg/kg)

(4)Lab Result                                                             
(mg/kg)

(3)XRF Result                                                                 
(mg/kg)

(5)Lab Result                                                                 
(mg/kg)

U.S. EPA Site-Specific Action Level, Residential Soil   

Total Mercury (THg)

(2)80 (mg/kg)

 

(1)60 (mg/kg)

Total Arsenic (TAs)

325-JACA-F 325 Jaca Dr. 359149 Frontyard, Jaca Dr. right-of-way 25 -- 51 --

335-JACA-F 335 Jaca Dr. 359150 Frontyard, Jaca Dr. right-of-way 20 -- 33 --

340-JACA-VL 340 Jaca Dr. 359551 Vacant Lot, West of Jaca Dr. 71 -- 152 --

350-JACA-DR 350 Jaca Dr. 359552 Driveway, South of Residence 52 54 83 32

355-LASA-DR 355 Lasa Dr.   363101 Driveway, West of Residence 45 -- 85 --

390-LASA-S 390 Lasa Dr. 314301 Sideyard, West of Residence 56 54 65 70

390-ONEILL-2-DR 390 Lasa Dr. 314301 Driveway, East of Residence 49 57 64 64

390-ONEILL-2-S 390 Lasa Dr. 314301 Sideyard Driveway, South of Residence 46 45 81 73

390-ONEILL-2-DR-2 390 Lasa Dr. 314301 Small Driveway, Immediatly South of Lasa Dr. 31 -- 953 --

390-TRAILER-DR 390 Lasa Dr. 314301 Driveway, Unknown Mobile Home 65 70 118 110

465-LASA-DR 465 Lasa Dr.   363112 Driveway, East and North of Residence 47 46 72 74

1375-RD-1 520 Lasa Dr. (CR 1375) 314202 Entrance Driveway/Road 51 57 158 140

1375-RD-2 520 Lasa Dr. (CR 1375) 314202 Entrance Driveway/Road 56 64 109 130

BARNES-DR 560 Lasa Dr. 314402 Residence Driveway, West of Barnes Rd. 23 -- 39 --

585-LASA-F 585 Lasa Dr.   362109 Frontyard Driveway, South of Residence 59 63 123 92

585-LASA-S 585 Lasa Dr.   362109 Sideyard Driveway, East of Residence 58 60 132 160

ONEILL-LASA-F 650 Lasa Dr.   314508 Frontyard, Lasa Dr. right-of-way 57 65 91 93

ONEILL-LASA-DR 650 Lasa Dr.   314508 Driveway, West of Residence (Black Material) 29 -- 252 --

ONEILL-LASA-B 650 Lasa Dr.   314508 Backyard, South of Residence 50 60 70 140

705-LASA-1 705 Lasa Dr. (Oregon Energy) 362118 Pioneer Rd. right-of-way 49 52 90 78

705-LASA-2 705 Lasa Dr. (Oregon Energy) 362118 Fenced Area North of Residence 51 54 110 110

705-LASA-3 705 Lasa Dr. (Oregon Energy) 362118 Fenced Area North of Residence 43 -- 110 --

705-LASA-4 705 Lasa Dr. (Oregon Energy) 362118 Stockpile, North of Residence 51 53 76 93

Lasa/Doris-ROW right-of-way Lasa Dr./Doris Ct.  Right-of-Way Location Lasa Dr. and Doris Ct. right-of-way 51 64 85 94

MARGARITA-RD-1 vacant lot Margarita Rd. 41S43E18D01000 Margarita Rd. right-of-way 41 -- 87 --

MARGARITA-FIELD-2 vacant lot Margarita Rd. 41S43E18D01000 Vacant Lot East of Roadway 32 -- 247 --

85-OLAV-VL 85 Olivarria Rd. 359248 Vacant Lot, West of Residence 26 -- 24 --

95-OLAV-DR 95 Olivarria Rd. 359248 Driveway, Reeves Trailer Park 25 -- 386 --

OLAV-PIONEER-1 right-of-way Olivarria Rd./Pioneer Rd. Right-of-Way Location Olivarria Rd. and Pioneer Rd. right-of-way 37 -- 103 --

265-JACA-VL-1 105 Pioneer Dr. 359157 Vacant Lot  13 -- 35 --

265-JACA-VL-2 105 Pioneer Dr. 359157 Vacant Lot  22 -- 32 --

265-JACA-VL-3 105 Pioneer Dr. 359157 Vacant Lot  42 -- 51 --

115-PIONEER-1 115 Pioneer Dr. (Jaca Rd.) 352105 Field North of Residence 28 14 89 75

115-PIONEER-2 115 Pioneer Dr. (Jaca Rd.) 352105 Access Drive North of Residence 61 52 92 130

115-PIONEER-3 115 Pioneer Dr. (Jaca Rd.) 352105 Access Drive South of Residence 50 53 115 130

200-PIONEER-1 200 Pioneer Dr. (Library) 359432 Pioneer Dr. right-of-way 54 54 76 93

200-PIONEER-2 200 Pioneer Dr. (Library) 359433 Frontyard, West of Humbolt Co. Library 8 -- 18 --

PIONEER DRIVE

OLIVARRIA ROAD

MARGARITA ROAD

LASA DRIVE



Table 1. Residential and Public Property Soil Sample Data Summary
McDermitt, Humboldt County, Nevada and Malheur County, Oregon

Mine Waste Removal Assessment at Properties of Release or Threatened Release 

TDD No.: T02-09-10-06-0002
PAN No.: EE-002693-2094 Page 3 of 3

ecology and environment inc
2012

 

Sample Identification
Property Address/ 
Description 

Street Name (6) Parcel Identification Number
5-Point Composite                                                                                                                                                       
Soil Sample Location

(3)XRF Result                                                             
(mg/kg)

(4)Lab Result                                                             
(mg/kg)

(3)XRF Result                                                                 
(mg/kg)

(5)Lab Result                                                                 
(mg/kg)

U.S. EPA Site-Specific Action Level, Residential Soil   

Total Mercury (THg)

(2)80 (mg/kg)

 

(1)60 (mg/kg)

Total Arsenic (TAs)

105-OPALITE-F1 105 Reeves Rd. Right-of-Way Location Reeves Rd. and Opalite Rd. right-of-way 57 -- 120 --

125-REEVES-DR 125 Reeves Rd. 307302 Driveway, West of Residence 44 -- 98 --

130-REEVES-F 130 Reeves Rd. 307202 Frontyard, Reeves Rd. right-of-way 62 49 130 92

130-REEVES-DR 130 Reeves Rd. 307202 Driveway, North of Residence 50 63 95 150

145-REEVES-F 145 Reeves Rd. 307303 Frontyard, Reeves Rd. right-of-way 53 60 82 140

145-REEVES-DR 145 Reeves Rd. 307303 Driveway, South of Residence 59 56 93 100

145-REEVES-B 145 Reeves Rd. 307303 Backyard, East of Residence 66 61 143 120

150-REEVES-F 150 Reeves Rd. 307203 Frontyard, Reeves Rd. right-of-way 83 -- 191 --

150-REEVES-DR 150 Reeves Rd. 307203 Driveway, East of Residence 27 22 82 95

165-REEVES-F 165 Reeves Rd. Right-of-Way Location Reeves Rd. right-of-way 53 61 136 230

170-REEVES-S 170 Reeves Rd. 307204 Sideyard, North of Residence <LOD -- <LOD --

190-REEVES-DR 190 Reeves Rd. 307205 Driveway 21 21 81 58

215-REEVES-F 215 Reeves Rd. Right-of-Way Location Reeves Rd. right-of-way 68 70 126 120

215-REEVES-S 215 Reeves Rd. Right-of-Way Location Pioneer Dr. right-of-way 59 56 115 93

220-REEVES-F 220 Reeves Rd. Right-of-Way Location Reeves Rd. right-of-way 67 70 105 110

220-REEVES-S 220 Reeves Rd. Right-of-Way Location Pioneer Dr. right-of-way 51 63 83 72

MITCHELL-RV-LOT RV Parking Stateline Rd. 41S43E18D00600 Mitchell RV Parking 29 -- 38 --

LUCKY-7-DR-1 Lucky 7 Ranch Entrance Driveway 41S43E00803 Driveway, East of Residence 30 -- 53 --

LUCKY-7-DR-2 Lucky 7 Ranch Entrance Driveway 41S43E00803 Driveway, East of Residence 31 30 71 29

J-REEVES-1 359247 Backyard, South of Residence 34 -- 107 --

J-REEVES-2 359221 Vacant Fenced Area for Mobile Home 52 47 101 170

Notes:

Highlight 

BOLD

XRF  =  X-Ray Fluorescence

LUCKY 7 RANCH

UNKNOWN STREET LOCATIONS

(6) Parcel Identification Numbers received from the Tax Assessor offices of  Humboldt County, Nevada and Malheur County, Oregon 

Indicates the sample concentration for total Arsenic and/or total Mercury exceeds the U.S. EPA Site Specific Action Level for residential soil

REEVES ROAD

(4) Laboratory analysis performed by U.S. EPA method 6010C for total Arsenic

STATELINE ROAD

Indicates the sample concentration which exceeds the U.S. EPA Site-Specific Action Level for residential soil

<LOD  =  Less than Field XRF analysis detection limit for analyte.

mg/kg  =  milligrams per kilogram

Reeves Family Trust Agreement Property

Reeves Family Trust Agreement Property

(5) Laboratory analysis performed by U.S. EPA method 7471B for total Mercury

(1) U.S. EPA Site-Specific Action Level for Total Arsenic established under: Soil Action Level for Arsenic (McDermitt, Nevada), U.S. EPA Region 9, 2012.

(2) U.S. EPA Site-Specific Action Level for Total Mercury established under: Soil Action Level for Mercury (McDermitt, Nevada), U.S. EPA Region 9, 2012.

(3) Field  XRF analysis performed by U.S. EPA method 6200 for total Arsenic and total Mercury
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Sample Identification Roadway Description 
Discrete Point                                                                                                                         
Soil Sample Location

(1)XRF Result                                                              
(mg/kg)

(2)Lab Result                                                          
(mg/kg)

(1)XRF Result                                                      
(mg/kg)

(3)Lab Result                                                                         
(mg/kg)

BUCKSKIN-ALLEY-1 Buckskin Rd. Alley Center of Alley 57 71 75 98

BUCKSKIN-ALLEY-2 Buckskin Rd. Alley Center of Alley 48 53 82 84

BUCKSKIN-ALLEY-3 Buckskin Rd. Alley Center of Alley 11 -- <LOD --

BUCKSKIN-ALLEY-4 Buckskin Rd. Alley Center of Alley 54 58 105 110

BUCKSKIN-ALLEY-5 Buckskin Rd. Alley Center of Alley 30 -- 52 --

BUCKSKIN-ALLEY-6 Buckskin Rd. Alley Center of Alley 9 -- 15 --

BUCKSKIN-ALLEY-7 Buckskin Rd. Alley Center of Alley 33 34 68 97

BUCKSKIN-ALLEY-8 Buckskin Rd. Alley Center of Alley 44 48 59 89

REEVES-ALLEY-1 Reeves Rd. Alley Center of Alley 25 -- 27 --

REEVES-ALLEY-2 Reeves Rd. Alley Center of Alley 37 36 61 68

REEVES-ALLEY-3 Reeves Rd. Alley Center of Alley 25 -- 52 --

REEVES-ALLEY-5 Reeves Rd. Alley Center of Alley 58 58 84 71

REEVES-ALLEY-6 Reeves Rd. Alley Center of Alley 63 60 247 320

REEVES-ALLEY-7 Reeves Rd. Alley Center of Alley 46 53 <LOD 1.3

Notes:

Highlight 

BOLD

XRF  =  X-Ray Fluorescence

Sample concentration which exceeds the U.S. EPA Region 9 Regional Screening Level (RSL) for non-residential soil

<LOD  =  Less than Field XRF analysis detection limit for analyte.

mg/kg  =  milligrams per kilogram

Sample concentration for total Arsenic and/or total Mercury exceeds the U.S. EPA Region 9 Regional Screening Level (RSL) for non-residential soil

(1) Field  XRF analysis performed by U.S. EPA method 6200 for total Arsenic and total Mercury

(2) Laboratory analysis performed by U.S. EPA method 6010C for total Arsenic

(3) Laboratory analysis performed by U.S. EPA method 7471B for total Mercury

Total Mercury (THg)

310 (mg/kg)U.S. EPA Region 9 Regional Screening Level, Non-Residential Soil   

Total Arsenic (TAs)

160 (mg/kg)

BUCKSKIN ROAD ALLEY

REEVES ROAD ALLEY
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Sample Identification
Property 
Address/ 
Description 

Street Name
(4) Parcel Identification 
Number

Soil Sample Location
(1)XRF Result                                                              

(mg/kg)

(2)Lab Result                                                          
(mg/kg)

(1)XRF Result                                                      
(mg/kg)

(3)Lab Result                                                                         
(mg/kg)

600-BARNES-DR 600 Barnes Rd. 314403 Driveway, East of Residence 60 59 134 130
600-BARNES-S 600 Barnes Rd. 314403 Backyard, South of Residence 63 65 91 110

125-BUCKSKIN-F 125 Buckskin Rd. 307102 Frontyard, Buckskin Rd. right-of-way 58 58 65 230

145-BUCKSKIN-1 145 Buckskin Rd. 307103 Driveway (North Side) 64 61 123 140

165-BUCKSKIN-F 165 Buckskin Rd. 307104 Frontyard, Buckskin Rd. right-of-way 56 58 97 120

165-BUCKSKIN-DR 165 Buckskin Rd. 307104 Driveway, South of Residence 63 65 127 190

165-BUCKSKIN-B1 165 Buckskin Rd. 307104 Backyard (1), East of Residence 39 37 75 85
205-BUCKSKIN-F 205 Buckskin Rd. 307106 Frontyard, Buckskin Rd. right-of-way 42 44 73 83

BUCKSKIN-ALLEY-1 Alley Buckskin Rd. n/a Center of Alley 57 71 75 98

BUCKSKIN-ALLEY-2 Alley Buckskin Rd. n/a Center of Alley 48 53 82 84

BUCKSKIN-ALLEY-4 Alley Buckskin Rd. n/a Center of Alley 54 58 105 110

BUCKSKIN-ALLEY-7 Alley Buckskin Rd. n/a Center of Alley 33 34 68 97
BUCKSKIN-ALLEY-8 Alley Buckskin Rd. n/a Center of Alley 44 48 59 89

65-CORDERO-S1 65 Cordero Mine Rd. 361105 Sideyard, West of Residence/Casino (1) 56 62 86 120
90-CORDERO-B 90 Cordero Mine Rd. 344101 Backyard, South of Residence 30 27 75 77

450-DORA-F 450 Dora Ct. 362112 Frontyard, South of Residence 50 55 75 94

450-DORA-B 450 Dora Ct. 362112 Backyard, North of Residence 49 58 90 110

455-DORA-DR-F 455 Dora Ct. 362113 Driveway, West of Residence 47 97 81 83
455-DORA-DR-S 455 Dora Ct. 362114 Driveway, South of Residence 57 61 97 95

465-DORIS-DR-1 465 Doris Ct. 362105 Driveway, West of Residence   48 39 112 170

465-DORIS-DR-2 465 Doris Ct. 362105 Driveway, West of Residence 46 47 88 87
485-DORIS-B 485 Doris Ct. 362107 Backyard, East of Residence 50 51 111 110

9707-HWY 95-S 9707 Highway 95 41S43E18D00900 Driveway, South of Structure 36 34 77 71
9689-HWY 95-S 9689 Highway 95 41S43E18D00400 Driveway, South of Structure (Side) 38 37 79 91

275-JACA-S2 275 Jaca Dr. 359147 Sideyard, South of Residence 25 4.5 62 0.87

315-JACA-DR 315 Jaca Dr. 359148 Driveway, North of Residence 51 54 135 110
350-JACA-DR 350 Jaca Dr. 359552 Driveway, South of Residence 52 54 83 32

BUCKSKIN ROAD ALLEY

JACA DRIVE

Total Arsenic (TAs) Total Mercury (THg)

HIGHWAY 95

BARNES ROAD

DORIS COURT 

DORA COURT 

CORDERO MINE ROAD

BUCKSKIN ROAD
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Sample Identification
Property 
Address/ 
Description 

Street Name
(4) Parcel Identification 
Number

Soil Sample Location
(1)XRF Result                                                              

(mg/kg)

(2)Lab Result                                                          
(mg/kg)

(1)XRF Result                                                      
(mg/kg)

(3)Lab Result                                                                         
(mg/kg)

Total Arsenic (TAs) Total Mercury (THg)

 

390-LASA-S 390 Lasa Dr. 314301 Sideyard, West of Residence 56 54 65 70

390-ONEILL-2-DR 390 Lasa Dr. 314301 Driveway, East of Residence 49 57 64 64

390-ONEILL-2-S 390 Lasa Dr. 314301 Sideyard Driveway, South of Residence 46 45 81 73

390-TRAILER-DR 390 Lasa Dr. 314301 Driveway, Unknown Mobile Home 65 70 118 110

465-LASA-DR 465 Lasa Dr.   363112 Driveway, East and North of Residence 47 46 72 74

1375-RD-1 520 Lasa Dr. (CR 1375) 314202 Entrance Driveway/Road 51 57 158 140

1375-RD-2 520 Lasa Dr. (CR 1375) 314202 Entrance Driveway/Road 56 64 109 130

585-LASA-F 585 Lasa Dr.   362109 Frontyard Driveway, South of Residence 59 63 123 92

585-LASA-S 585 Lasa Dr.   362109 Sideyard Driveway, East of Residence 58 60 132 160

ONEILL-LASA-F 650 Lasa Dr.   314508 Frontyard, Lasa Dr. right-of-way 57 65 91 93

ONEILL-LASA-B 650 Lasa Dr.   314508 Backyard, South of Residence 50 60 70 140

705-LASA-1 705 Lasa Dr. (Oregon Energy) 362118 Pioneer Rd. right-of-way 49 52 90 78

705-LASA-2 705 Lasa Dr. (Oregon Energy) 362118 Fenced Area North of Residence 51 54 110 110

705-LASA-4 705 Lasa Dr. (Oregon Energy) 362118 Stockpile, North of Residence 51 53 76 93
Lasa/Doris-ROW right-of-way Lasa Dr./Doris Ct.  Right-of-Way Location Lasa Dr. and Doris Ct. right-of-way 51 64 85 94

115-PIONEER-1 115 Pioneer Dr. (Jaca Rd.) 352105 Field North of Residence 28 14 89 75

115-PIONEER-2 115 Pioneer Dr. (Jaca Rd.) 352105 Access Drive North of Residence 61 52 92 130

115-PIONEER-3 115 Pioneer Dr. (Jaca Rd.) 352105 Access Drive South of Residence 50 53 115 130
200-PIONEER-1 200 Pioneer Dr. (Library) 359432 Pioneer Dr. right-of-way 54 54 76 93

130-REEVES-F 130 Reeves Rd. 307202 Frontyard, Reeves Rd. right-of-way 62 49 130 92

130-REEVES-DR 130 Reeves Rd. 307202 Driveway, North of Residence 50 63 95 150

145-REEVES-F 145 Reeves Rd. 307303 Frontyard, Reeves Rd. right-of-way 53 60 82 140

145-REEVES-DR 145 Reeves Rd. 307303 Driveway, South of Residence 59 56 93 100

145-REEVES-B 145 Reeves Rd. 307303 Backyard, East of Residence 66 61 143 120

150-REEVES-DR 150 Reeves Rd. 307203 Driveway, East of Residence 27 22 82 95

165-REEVES-F 165 Reeves Rd. Right-of-Way Location Reeves Rd. right-of-way 53 61 136 230

190-REEVES-DR 190 Reeves Rd. 307205 Driveway 21 21 81 58

215-REEVES-F 215 Reeves Rd. Right-of-Way Location Reeves Rd. right-of-way 68 70 126 120

215-REEVES-S 215 Reeves Rd. Right-of-Way Location Pioneer Dr. right-of-way 59 56 115 93

220-REEVES-F 220 Reeves Rd. Right-of-Way Location Reeves Rd. right-of-way 67 70 105 110
220-REEVES-S 220 Reeves Rd. Right-of-Way Location Pioneer Dr. right-of-way 51 63 83 72

REEVES-ALLEY-2 Alley Reeves Rd. n/a Center of Alley 37 36 61 68

REEVES-ALLEY-5 Alley Reeves Rd. n/a Center of Alley 58 58 84 71

REEVES-ALLEY-6 Alley Reeves Rd. n/a Center of Alley 63 60 247 320
REEVES-ALLEY-7 Alley Reeves Rd. n/a Center of Alley 46 53 <LOD 1.3

LASA DRIVE

REEVES ROAD ALLEY

REEVES ROAD

PIONEER DRIVE
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Sample Identification
Property 
Address/ 
Description 

Street Name
(4) Parcel Identification 
Number

Soil Sample Location
(1)XRF Result                                                              

(mg/kg)

(2)Lab Result                                                          
(mg/kg)

(1)XRF Result                                                      
(mg/kg)

(3)Lab Result                                                                         
(mg/kg)

Total Arsenic (TAs) Total Mercury (THg)

 

LUCKY-7-DR-2 Lucky 7 Ranch Entrance Driveway 41S43E00803 Driveway, East of Residence 31 30 71 29

J-REEVES-2 359221 Vacant Fenced Area for Mobile Home 52 47 101 170

Notes:

Reeves Family Trust Agreement Property

(4) Parcel Identification Numbers received from the Tax Assessor offices of  Humboldt County, Nevada and Malheur County, Oregon 

(1) Field  XRF analysis performed by U.S. EPA method 6200 for total Arsenic and total Mercury

LUCKY 7 RANCH

UNKNOWN STREET LOCATIONS

(2) Laboratory analysis performed by U.S. EPA method 6010C for total Arsenic

(3) Laboratory analysis performed by U.S. EPA method 7471B for total Mercury

<LOD  =  Less than Field XRF analysis detection limit for analyte.

mg/kg  =  milligrams per kilogram

n/a  =  not applicable

XRF  =  X-Ray Fluorescence
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Sample ID Analysis Date
XRF Result Arsenic                                                          

(mg/kg)
XRF Result Mercury                                                                       

(mg/kg)

Hg 56 12-Jun-2012 30 57

Hg 56 12-Jun-2012 32 69

Hg 56 12-Jun-2012 33 53

Hg 56 12-Jun-2012 32 60

Hg 56 13-Jun-2012 28 60

Hg 56 13-Jun-2012 26 54

Hg 56 13-Jun-2012 29 53

Hg 56 13-Jun-2012 28 55

Hg 56 13-Jun-2012 33 59

Sample ID Analysis Date
Lab Result As                                                    

(mg/kg)
Lab Result Hg                                                  

(mg/kg)

Hg 56 07-Aug-2012 52 61

Notes:

XRF  =  X-Ray Fluorescence

(1) XRF Analysis

30 58Average =  

mg/kg  =  milligram per kilogram

Standard Deviation =  3 5

(2) Laboratory Analysis 

(1) XRF analysis performed by U.S. EPA method 6200 for arsenic and mercury
(2) Laboratory analysis performed by U.S. EPA method 6010B for arsenic and U.S. EPA method 7471C for mercury
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Appendix E: 
Laboratory Analysis and Data Validation Reports 
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