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Minnie Moore Mine Site-Site Inspection Report 

1.0 Introduction 

The United States Environmental Protection Agency (EPA) has tasked Herrera Environmental 
Consultants, Inc. (Herrera) to provide technical support and conduct a Site Inspection (S1) at the 
Minnie Moore Mine site located near Bellevue, Idaho. Herrera conducted the SI activities under 
Technical Direction Document (TDD) No. 02-04-0004 issued under EPA, Region 10, Superfund 
Technical Assessment and Response Team (STARn Contract No. 68-S0-10-03. The specific 
goals for this S1 were intended to address S1 objectives presented below: 

• Collect and analyze samples to characterize potential contaminant sources 

• Determine ifoffsite migration of contaminants has occurred 

• Provide the EPA with appropriate information to determine whether the 
site is eligible for placement on the National Priorities List (NPL) 

• Document any threat or potential threat to public health or the 
environment posed by the site. 

Completion of this SI included reviewing site information, determining regional characteristics, 
collecting target information within the site's range of influence, executing a site-specific 
sampling plan, conducting a field sampling event, and producing this report. 

February 18, 2004 He"era Environmental Consultants 
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2.0 Site Background
 

2.1 Site Description and Background
 
2.1.1 Project Location 

Site Name: Minnie Moore Mine 

CERCUS ill No.: IDNOOI002295 

Location: Blaine County, Idaho 

Latitude: 43°28'09" N 

Longitude: 114°17'35" W 

Legal Description: Section 35, Township 2N, Range 18E of the Boise 
Meridian 

Site Owners/Contacts: Carl Johnston 
3145 Sorrel St. 
Las Vegas, NV 89146 

James Bilbray 
3800 Howard Hughes Parkway, 7th Floor 
Las Vegas, NV 89109 

Mick Halverson 
P.O. Box 3722 
Hailey, ill 83333 

William Evans 
42 Fox Hollow Gulch Rd. 
Bellevue, ID 83313 

Shannon and Arek Pace 
P.O. Box 357 
Hailey, ill 83333 

2.1.2 Site Description and Current Use 

The Minnie Moore Mine is located about 1.5 miles west of Bellevue, Idaho in the Mineral Hill 
mining district of the Big Wood River Valley (Figure 2-1). The mine is at the mouth of Minnie 
Moore Gulch, formerly Galena Gulch, at an elevation of 5,300 feet above sea level. The site 
consists of the remains of a mill, the burned remains of a shop, a bunkhouse, a domestic well, a 
tailings pile, and two dry tailings overflow ponds (Figure 2-2). 

February 18, 2004 3 Herrera Environmental Consultants 
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Figure 2-1. Vicinity map of the Minnie Moore mine site, Blaine County, Idaho. 
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Figure 2-2. Site map of the Minnie Moore Mine site, Blaine County, Idaho. 
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Broadford Slough borders the east side of the tailings pile, flowing 2.1 miles southeast to its 
confluence with the Big Wood River (USGS 1986a). 

There are four mine shafts associated with the site: Minnie Moore, Relief, Overland, and 
Rockwell, with waste rock piles adjacent to all but the Rockwell shaft (the waste rock was 
removed). The Rockwell shaft is about 500 feet west and uphill from the tailings pile; the other 
three shafts are farther west. According to Mr. Johnston, all of the mineshafts are covered and 
fenced (EPA 2002a). Several roads composed of crushed waste rock provide access to portions 
of the site (EPA 2002a). At the direction of EPA, no sampling or investigation of the mine shafts 
or waste rock piles was conducted during the S1 

A roughly rectangular tailings pile is located just south of the site entrance from Broadford Road. 
It is about 20 feet tall and covers an area of approximately 6 acres. It is bordered to the east by 
Broadford Slough. The tailings are the waste product that resulted from operations at the former 
onsite mill. Ores from the mines were processed to extract silver and other minerals of value, 
leaving the fine-grained, gray tailings. 

Two dry tailings overflow ponds are present southeast of the tailings pile. The two ponds are 
currently separated by a rock berm constructed by Mr. Evans to mark the boundary ofhis 
property, according to Mr. Johnston. In some areas, a white crystalline material that appears to 
have precipitated from the tailings was visible on the surface of the ponds. 

Concrete foundations and walls, remaining from the former mill, are present approximately 150 
feet west of the tailings pile and 150 feet south of the bunkhouse. 

The former mine property is currently owned by four parties. Approximate property boundaries 
are shown on Figure 2. The boundaries are based in interpolation from several sources, and 
should not be considered definitive. 

One of the current owners, Carl Johnston, operated a quarry providing crushed limestone for 
roads and riverbed linings until 1998, when his operation was shut down by the county. He, in 
partnership with James Bilbray (under the name ofMM:M, Inc.), owns the land containing the 
mine shafts, the former mill and shop, ~e bunkhouse and well, the upper tailings pond, and most 
of the tailings pile. Mr. Johnston currently rents the bunkhouse to a Spanish-speaking family of 
nine, including several children. The onsite well, originally installed for industrial purposes, is 
used by the bunkhouse residents for their domestic water supply. It also provides water for a 
vegetable garden, located just south of the bunkhouse. Both the well and bunkhouse are located 
approximately 150 feet west of the tailings pile. 

The Paces own a piece of property that contains the northeast comer of the tailings pile, as well 
as land on the opposite (east) side ofBroadford Slough, where they have a house and a metal
sculpting shop (Galena 1996). They both live (with their daughter) and work on this property. 
They purchased the property in 1997 and subsequently built the house and shop. The Pace's 
water supply is from a private well on their property. They have been living on the property for 2 
years. 

Herrera Environmental Consultants 6 February 18, 2004 
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Mr. Halverson owns the property southeast of the Paces and northeast of the slough, including 
some of the wetlands adjacent to the slough (Butler 2001; Ivie 2003). No significant 
improvements have been made to the property. He bought the property from Jason Day in 1990, 
who bought it from Carl Johnston 20 to 25 years ago (Halverson 2003). He also owns other land 
in the area, including his residential property located about 500 feet north of the site. 

Mr. Evans owns less than 1 acre at the southeastern end of the site, which includes the lower 
tailings pond. Mr. Evans' property extends southeast several hundred yards, where he owns a 
home and horse stables on Fox Hollow Gulch Road. He has made no improvements to the 
portion of his property on the mine site, other than to build up a rock berm to mark his property 
boundary. 

2.1.3 Historical Site Operations and Waste Characteristics 

The Minnie Moore Mine was the most famous of the Big Wood River silver mines, producing 
about $7 million worth of ore between 1881 and 1887. According to a state historical marker, 
the Minnie Moore grossed $8.4 million while active. Since the early 1900s, the site has had 
more than 15 owners. The property containing the four mine shafts has been owned by 
Mr. Johnston and Mr. Bilbray since 1978 (EPA 2002a; Mitchell 1994). Table 1-2 provides an 
ownership history and brief summaries of significant mining and processing activities that have 
occurred at the site (Mitchell 1994). 

As of 1908, equipment at the mill included water pumps, a 750 horsepower hydroelectric power 
plant, and new ore concentration equipment to allow reprocessing of 140,000 tons of old mill 
tailings. These tailings were said to contain up to 2.2 percent lead, 11.5 percent zinc, 6 ounces 
per ton silver, and 0.03 ounces per ton gold. The mill was divided into two sides. One side had a 
wet process ofcrushing, close classification, and concentration on Wilfley tables; a slime 
separation unit; and triplex rolls for more efficient and uniform crushing of the are. The other 
side used a dry concentration process that included a revolving dryer and dry concentrating tables 
and classifiers. The high-grade portion of the ore was shipped direct; the lower grade portion 
was concentrated 4 to 1 before shipping (Mitchell 1994). 

Typical flotation processes can include amalgamation, leaching, and/or flocculation, all of which 
utilize inorganic compounds, including mercury. Contaminants of concern at the site consist of 
Target Analyte List (TAL) metals (including mercury). 

2.2 Site Characterization 
2.2.1 Previous Investigations 

The EPA conducted a Preliminary Assessment (PA) of the site in 2000. At the conclusion of the 
PA, further action under Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) was recommended. 
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Table 1-2. Summary of historical information. 

I Owner/Operator I Dates I Major Activities I 
Moore, Scriber, Grayson, Miller 1880-1884 Surface mining, main inclined shaft to 160' 

below ground surface~ 2 levels east to 205', 
3 levels west to 80'. 

Dent, Palmer & Co. 1884-1900 High production during this time~ then in 
1889 the mine closed and was allowed to 
flood. 

Minnie Moore Mining 
Co.lSchwab (owned by 
Rockwell Carpenter and 
Associates) 

1900-1906 Water was pumped out and further 
exploration took place. Workings included 
a 1,000' inclined shaft, a 250' shaft, and 
drifts. 100 tons per day mill with jigs and 
Wilfrey tables was used. onsite. 

Idaho Consolidated Mines Co. 1906-1915 A new mill was completed in 1908 and was 
operated for 3 months on old tailings. A 
new hydroelectric plant was completed. 
Continued. to dewater the Minnie Moore 
and Relief shafts. In 1909, both sections of 
the mill were operated. and lead and zinc 
concentrates and lead-silver concentrates 
were produced. from old tailings. 

Minnie Moore Mines Co. 1912-1927? In 1913, the Minnie Moore shaft caved in 
and was abandoned. The mill was 
remodeled to process the tailings from the 
Queen of the Hills mine (until 1921). 

Federal Mining & Smelting Co. 1923-1924 More renovations took place in 1923, and 
the Allen shaft was advanced significantly 
in 1924 to locate the Minnie Moore vein. 

Harold Boericke 1924-1925 Development work continued. 

Unnamed lessee 1926 Development work continued. 

Minnie Moore Syndicate 1926 Development work continued. 

unknown 1927-1931 In 1927, the mine was abandoned, buildings 
were dismantled, and equipment was 
removed from the property. 

Federal Mining & Smelting Co. 1931-1935 In 1932 (date questionable), Federal began 
sinking the Rockwell shaft. They were 
unsuccessful in locating the Minnie Moore 
vein and the property was surrendered in 
1935. 

Herrera Environmental Consultants 8 February 1B, 2004 
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I Owner/Operator Dates Major ActivitiesI I I 
Stratton & StrattonlMirinie 
Moore Mine Development Co. 

Walker & Walker/W.J. Walter 

Silver Star-Queens Mines, Inc. 

Samson Oil and Mineral 
Company 

Federal Resources Corporation 

Carl Johnston 

Unknown operator 

Exxon Minerals Company 

1935-1943 

Unknown 
(pre-1950 to 
post-1964) 

1949-1970? 

1959-1961 

1961-1971 

1974-present 

1980 

1983 

1983-1986 

S&S looked for the MM vein via the 
Hershey crosscut. They found the Bergman 
vein in 1939, but it did not contain much 
ore. In 1941, the mine was allowed to 
flood. Old tailings were shipped from the 
property between 1941 and 1944. 

In 1949, the Silver Star-Queens Mines 
Company began rehabilitation the Rockwell 
shaft in order to gain access to the lower 
levels of the Queen of the Hills Mine. 

Operations ceased in 1959 when a "breccia 
blowout" occurred in the Rockwell shaft. 
Some prospecting was done in 1960. 

In 1964, FRC completed construction of a 
250 tons per day flotation mill. Tailings 
were reprocessed during 1964 and 1965. 

Quarrying. 

A company based in Hailey reprocessed 
material from the tailings pile. 

In mid-1983, high-grade silver ore was 
discovered accidentally by a contractor who 
was breaking up rock for riprap. 

1984 to 1985, Exxon reopened mines and 
did exploration. 

A wetlands delineation of the Pace property was conducted by Galena Engineering Inc. in 1996, 
indicating wetlands crossing the property along Broadford Slough (Galena 1996). The Paces also 
had samples of the tailings on their property analyzed in 1995. Samples contained arsenic (up to 
4,600 mg/kg), lead (up to 127 mglkg), and cadmium (up to 4.3 mglkg) (Agri-test 1995). 

2.2.2 START Site Visit 

The START did not conduct a presampling site visit, relying instead on information gathered by 
EPA during the PA. 

February 18, 2004 9 Herrera Environmental Consultants 
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2.2.3	 Summary of SI Investigation Locations 

Based on a review of existing information, areas and features within the site were identified for 
sample collection during the SI as potential CERCLA hazardous substance sources migration 
routes. 

Potential Sources: 

• Tailings pile and tailings overflow ponds. It is assumed that tailings at 
the site have been physically and chemically processed. Contaminants of 
concern include TAL metals (including mercury). 

• Mill site soils. Historical mill processes may include concentration, 
flotation, and mercury amalgamation. Contaminants of concern include 
TAL metals (including mercury). 

Migration Routes: 

•	 Surface water drainage. Overland flow from tailings piles and mill soils 
may enter the Broadford Slough. Contaminants of concern in include TAL 
metals (including mercury). 

•	 Subsurface percolation. Drainage from tailings piles and mill soils may 
migrate to ground water beneath the site. Contaminants of concern 
include TAL metals (including mercury). 

•	 Air pathway. Contaminated soil particles may become airborne during 
dry periods. 

•	 Soil exposure pathway. No barriers to direct contact with contaminated 
soils or tailings are present. 

Potential Targets: 

•	 Broadford Slough surface water. Contamination from potential sources 
at the site may migrate via overland runoff, flooding, and ground water to 
Broadford Slough. Broadford Slough flows into the Big Wood River, 
which supports sport fishing. Contaminants of concern include TAL 
metals (including mercury). 

•	 Broadford Slough sediment. River sediment tends to accumulate 
persistent contaminants, providing a long-term exposure mechanism to 
aquatic organisms. Contaminants of concern include TAL metals 
(including mercury). 

ClO-01732-C22 IJI. ",.pe<:tlan repot1. wpd 
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• Wetlands. Contamination from potential sources at the site may be 
migrating via overland runoff and the Broadford Slough to wetlands 
located adjacent to and downstream of the site. Contaminants of concern 
include TAL metals (including mercury).· 

• Ground water. Contamination from potential sources at the site may be 
migrating to the on-site domestic well. Contaminants of concern include 
TAL metals (including mercury). 

• Soils and tailings. Contamination from potential sources may be 
migrating via wind blown particles. Onsite and nearby residents may 
come into direct contact with contaminated soils and tailings. 

February 18, 2004 11 Herrera Environmental Consultants 
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3.0 Field Activities and Analytical Protocol 

The Minnie Moore Mine Sampling and Quality Assurance Plan (SQAP) approved by EPA prior 
to field sampling was based on review of background information, interviews with site 
representatives, and a PA site visit by EPA in November 2001 (Herrera 2003). The SQAP 
describes the sampling strategy and methodology, in addition to the analytical program used to 
investigate potential hazardous substance sources and potential targets. With few exceptions, SI 
field activities were conducted in accordance with the approved SQAP; deviations were 
approved by the EPA and are described, when applicable, in the sampling location discussions in 
Section 6 and Section 7. 

The SI field-sampling event was conducted from June 29 through July 2,2003. A total of24 
samples, including background samples, were collected from onsite and offsite locations. 
Sample types and methods of collection are described below. A list of all samples collected for 
laboratory analysis for the SI is presented in Table 3-1 and photographic documentation of field 
activities is presented in Appendix A. 

Alphanwneric identification numbers applied by the START to each sample location 
(e.g., MM01SS) are used in the report as the sample location identifiers. Sample locations are 
provided in Figure 3-1. 

3.1 Sampling Methodology 

Surface soil, sediment, and ground water samples were collected at the Minnie Moore Mine site 
in accordance with the sampling methodologies provided in the SQAP. Materials unsuitable for 
analysis were removed from samples before being placed into sample containers. Soil and 
sediment sample material was homogenized in dedicated stainless steel bowls prior to 
containerization. Dedicated stainless steel spoons/scoops and bowls were used to collect, 
homogenize, and place sampled material into sample containers. All bowls and spoons were 
decontaminated before use and disposed of after each sample was containerized. No non
dedicated sampling tools were used in this sampling event Samples were stored on ice in 
coolers maintained under the custody of START personnel. 

3.1.1 Surface Soil Samples 

A total of 13 surface soil samples, including two at background locations, were collected from 
the Minnie Moore Mine site and its vicinity. All were discrete grab samples collected across the 
site in areas ofpotential contamination and at background locations determined to be outside the 
potential influence of the site. Samples were collected from 0 to 6 inches below ground surface 
(bgs). 

February 18, 2004 13 Herrera Environmental Consultants 
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Table 3-1. Sample collection and analytical summary, Minnie Moore Mine Site, Blaine County Idaho. 

EPA Sample ID Station 
Lab Sample 

ill Matrix 

Depth 
(inches 

bgs) 

Analysis 
TAL 

Metals Description 

202103 MM02SS MJ4002 SS 0-6 X Soil sample collected from west side ofmill foundation; gray brown fine to course sand, some fine 
gravel (photos 1-3, 1-6). 

202104 MM03SS MJ4003 SS 0-6 X Soil sample collected approximately 45 feet from southwest comer of bunkhouse; brown fine sand 
with some gravel (photos 1-4, 1-5). 

202105 MM04SS MJ4004 SS 0-6 X Soil sample collected from center oflower tailings pond (dry); top inch was cracked rust and white 
sand/silt, below was dark gray fine sand/silt. 

202106 MM05SS MJ4005 SS 0-6 X Soil sample collected from center of upper tailings pond (dry); top inch was cracked rust and white 
sand/silt, below was dark gray fine sand/silt (photos 1-8, 1-10). 

202107 MM06SS MJ4006 SS 0-6 X Soil sample collected from main tailings pile; fine brownish-gray tailings (photo I-B). 

202108 MM07SS MJ4007 SS 0-6 X Soil sample collected from main tailings pile; brownish gray fine tailings (Photo 1-14). 

202109 MM08SS MJ4008 SS 0-6 X Soil sample collected from the north comer of the main tailings pile; top Y2 inch hard gray crust, 
below were separate layers of red and brown fine-grained material (photos 1-16, 1-17). 

202110 MM09SS MJ4009 SS 0-6 X Soil sample collected from the berm present to the northeast of the main tailings pile; fine to coarse 
sand, with some fine gravel (Photo 1-18). 

202111 MMIOSS MJ4010 SS 0-6 X Soil sample collected from a small drainage canal on the northeast side of the tailings pile; fine 
gray tailings (photos 1-22, 1-23). 

202124 MMIISS MJ4023 SS 0-6 X Sample collected from a pile of grayish-white crusty material at the lower end of the main tailings 
pile. Dense hard granular material (Photos 2-21, 2-22). 

202125 MMI2SS MJ4024 SS 0-6 X Sample collected from the west side of the tailings pile where the pile is closest (-100 feet) to the 
bunkhouse; fine grayish-brown tailings with some gravel (Photo 2-23, 2-24). 

202116 BG04SS MJ4015 SS . 0-6 X Background soil sample collected approximately 1/4 mile northwest of tailings pile; gray fine to 
medium sand (Photos 1-47, 1-48). 

202117 BG05SS MJ4016 SS 0-6 X Background soil sample collected northwest of tailings pile; light brown sand with some organic 
matter (photos 1-49, I-50). 

~17J2.Q22 ... tupec;IJon ,.potI.OIpd 
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Table 3-1. Sample collection and analytical summary, Minnie Moore Mine Site, Blaine County Idaho (continued). 

EPA Sample ID Station 
Lab Sample 

In Matrix 

Depth 
(inches 

bgs) 

Analysis 
TAL 

Metals Description 

202114 BG02SD MJ4013 SO 0-6 X Background sediment sample collected from Broadford Slough 15 feet upstream of the north end of 
the culvert that crosses below Broadford Road; fine to coarse gravel (Photos 1-43, 1-44). 

202115 BG03SD MJ4014 SO 0-6 X Background sediment sample collected from Broadford Slough (emergent scrub/shrub wetland), 
several hundred feet upstream ofBG02S0; dark fine-grained sand/silt (photos 1-45, 1-46). 

202118 BSOlSD MJ4017 SO 0-6 X Sample collected from a wetland area in Broadford Slough, adjacent to the upper tailings pond; fine 
to medium dark brown sand with some silt (photos 1-30, 1-31). 

202119 BS02S0 MJ40l8 SO 0-6 X Sample collected from a wetland area, approximately 350 feet upstream of BSO 1SO and just 
downstream of the diversion dam;. dark brown, fine sand silt with organic content (photo 1-33). 

202120 BS03S0 MJ4019 SO 0-6 X Sample collected from Broadford Slough adjacent to the lower end of the tailings pile; dark brown 
sand/silt with some organic matter (photos 1-36, 1-37). 

202121 BS04S0 MJ4020 SO 0-6 X Sample collected from Broadford Slough about 120 feet above BS03S0; dark brown sand/silt with 
some organic matter (photos 1-39, 1-40). 

202122 BS05S0 MJ4021 SO 0-6 X Sample collected from Broadford Slough adjacent to the north end of the tailings pile; dark brown 
sand/silt (photos 1-41, 1-42). 

202123 DOOISD MJ4022 SO 0-6 X Sediment sample collected from the diversion ditch, just downstream of the diversion dam; dark 
brownlblack fine-grained sediment (photo 1-34). 

202101 MMOIG 
W 

MJ4000 GW NA X Ground water sample collected from the well that supplies the onsite bunkhouse from an outdoor 
spigot (photo 1-2). 

202102 BGOIGW MJ4001 GW NA X Sample was collected about 1,000 feet northwest of the site at the Halverson residence from the 
outdoor spigot (photo 1-7). 

202112 PCOIGW MJ4011 GW NA X Ground water sample collected from the Pace residence from the kitchen tap (photo 1-1).. 

Key: 
bgs = below ground surface 
EPA = United States Environmental Protection Agency. 
GW =ground water. 
ID = identification 
SD = sediment. 
SS = Surface soil. 
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Figure 3-1. Sampling locations for the Minnie Moore Mine site, Blaine County, Idaho. 
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3.1.2 Sediment Samples 

A total of eight sediment samples (including two upstream background samples) were collected 
from Broadford Slough and the diversion ditch that is a spur of the Broadford Slough. Samples 
were collected from 0 to 6 inches below the sediment surface. Samples were collected from 
downstream to upstream locations to avoid potential cross-contamination of downstream 
samples. 

3.1.3 Domestic Ground Water Well Samples 

Ground water samples were collected from the onsite domestic well used by the bunkhouse 
residents and from the domestic well on the Pace property. In addition, a background ground 
water sample was collected from a domestic well about 700 feet upgradient of the bunkhouse 
well, owned by Mr. Halverson. Samples from the bunkhouse well and the Halverson well were 
collected from outdoor faucets; the Pace well was sampled at the kitchen faucet. Prior to sample 
collection, water lines were purged for a minimum of 10 minutes. All samples were collected 
directly into sample containers and preserved with nitric acid to a pH ~ 2. 

3.2 Analytical Protocols 

All SI samples were analyzed by Contract Laboratory Program Analytical Services (CLPAS) for 
TAL metals according to EPA methods provided in ILM05.2 (EPA 1991)). Analyses of ground 
water samples for TAL metals were performed by American Analytical and Technical Services, 
located in Baton Rouge, Lousiana; analyses of soil and sediment samples for TAL metals were 
performed by Cemic Corp., located in Narragansett, Rhode Island. Both laboratories were 
contracted by the EPA under the Contract Laboratory Program (CLP). 

3.3 Global Positioning System 

A Trimble GeoExplorer 3 Global Positioning System (GPS) survey unit and data logger were 
used by START personnel to record coordinates of all sample locations. Recorded GPS 
coordinates by sample point are listed in Appendix B. 

3.4 Investigation-Derived Waste 

Investigation-derived waste (IDW) generated during the SI sampling effort consisted of sampling 
equipment, disposed of as non-hazardous solid waste. No IDW generated during the sampling 
event remains at the site. 

OG-C1732-D22 rIIo mpodlolJ ,.port.wpd 
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4.0 Quality Assurance/Quality Control 

A total of 21 soiVsediment samples and 3 water samples were analyzed for TAL total metals. 
Total metal analyses were performed in accordance with the EPA Contract Laboratory Program 
Statement ofWork for Inorganic Analyses (EPA 1991). SpeCific quality assurance/quality 
control (QNQC) requirements for analyses of the Minnie Moore Mine Site samples are 
presented in the CLP statement of work and the projectSQAP (Herrera 2003). 

All data from analyses performed by the CLP laboratories were reviewed and validated by an 
EPA chemist. Data qualifiers were applied by the EPA chemist as necessary according to 
statements of work and the following guidance: 

•	 us. EPA Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review (EPA 2002b) 

Copies of the data QA memoranda are included in Appendix C. 

4.1	 Satisfaction of Data Quality Objectives 

Data quality objectives (DQOs) for this SI were developed based on Data Quality Objectives 
Process for Superfund, Interim Final Guidance (EPA 1993). Data quality achieved during field 
sample collection and sample analyses conducted at the laboratories produced sufficient data to 
meet all DQOs established in the SQAP (Herrera 2003). 

4.2	 Quality Assurance/Quality Control Samples 

Samples were collected or processed in the field to assist analysis of QNQC measures. 
Temperature blank samples were included in each cooler. QC samples included a matrix 
spike/duplicate (MS/DUP) at a rate of one per at most 20 samples for each matrix. 

4.3	 Project-Specific Data Quality Objectives 

The following describes the laboratory's ability to meet project DQOs for precision., accuracy, 
and completeness, and the overall success of the field team and the laboratory at meeting project 
DQOs for representativeness and comparability. The laboratories and the field team were able to 
meet DQOs for the project with the exceptions noted below. Table 4-1 presents a summary of 
data qualification by the EPA chemist. 
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Table 4-1. Data qualification summary for the Minnie Moore Mine Site, Blaine County,
Idaho. 

Total No. Number(%) 
of Data ofData Qualification 

Analysis No. of Samples Values • Qualification Qualified Categories b 

Total 
Metals 

21 SoiVSediment 534 Estimated (J or UJ) 95 (18%) < CRDL, serial dilution, 
matrix spike recovery, 
sample non-homogeneity, 
blank contamination, 
duplicate analysis, 
interferences. 

Unusable (R) 41 (8%) Low matrix spike 
recovery. 

Not detected (U) 17 (3%) Blank contamination. 

Key: 
< CRDL = Value reported at less than the contract required detection limit 

Notes: 
• The total number ofdata values is defined as the total of number of analytes for each sample analyzed times the total number 

of samples.
 
b See the following pages for detailed reasons for sample data qualification.
 

4.3.1 Precision 

Precision represents the reproducibility of the sampling and analytical methodology. Laboratory 
and field precision is measured as the relative percent difference (RPD) between laboratory 
duplicate samples or MSIDUP samples. 

The RPD values were reviewed for all laboratory duplicate samples. According to data 
yalidation reports provided by EPA, the precision DQOs for the Minnie Moore Mine Site 
Investigation were met for all analyses, with the exception of copper analyses of the three ground 
water samples, and antimony analyses of 20 of the soil/sediment samples. These results were 
qualified as estimated, bias unknown. 

4.3.2. Accuracy 

Accuracy represents the measure of bias from a set ofmeasurements relative to a known or true 
value. Data accuracy was measured using various quality control samples and procedures that 
include: 

• Maximum sample holding times 

• Instrument calibration and performance checks 

• Preparation, calibration, and temperature blank analyses 
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• Interference check sample, serial dilution, and laboratory control sample 
analyses 

• Matrix spike analyses. 

According to data validation reports provided by the EPA, accuracy DQOs for the Minnie Moore 
Mine Site were met with the exceptions noted below. 

Data were qualified by the EPA chemist for the following reasons: 

•	 Interfering levels of iron in samples resulted in quantifying antimony data 
as estimated, or estimated detection limit, for 13 soil/sediment samples; 
cobalt and vanadium were qualified as estimated in one soil/sediment 
sample. Selenium was also qualified as estimated in two soil/sediment 
samples based on suspected iron interference; however, these results were 
rejected because of extremely low matrix spike recovery. 

•	 Based on blank contamination, sodium results for 15 soil/sediment 
samples were qualified as undetected. Based on serial dilution results, the 
remaining samples were qualified as estimated. 

•	 Duplicate results for ground water were outside acceptable criteria, 
resulting in copper results for all three ground water samples being 
qualified as estimated. 

•	 Contamination in procedural blanks associated with the three ground water 
samples resulted in the following data qualifications: 

o	 Sample MJ4000: The result for aluminum was qualified as 
estimated; the results for beryllium, cobalt, lead, manganese, silver, 
thallium, and vanadium were qualified as undetected. 

o	 Sample MJ400 I: The result for aluminum was qualified as 
estimated; the results for antimony, manganese, and vanadium 
were qualified as undetected. 

o	 Sample MJ40ll: The results for antimony, beryllium, lead, silver, 
and thallium were qualified as undetected. 

•	 For all three ground water samples, copper results were qualified as 
estimated based on unacceptable serial dilution results. 

•	 Manganese was qualified as estimated for one soil/sediment sample due to 
poor serial dilution results. 
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• Low matrix spike recoveries resulted in 20 soil/sediment samples being 
qualified as estimated for antimony results, and unusable for selenium and 
thallium results.. 

• Lead and zinc results for one soil sample were qualified as estimated based 
on suspected sample non-homogeneity. This was based on large 
differences between native and spike results. 

In addition, the EPA chemist qualified detected values as estimated if they were reported at levels 
above the instrument detection limit but below the CRDL. 

4.3.3 Completeness 

Data completeness is measured as the percentage of usable data (usable data divided by the total 
possible data where estimated values are considered usable). All laboratory data were reviewed 
for data validation and usability. The project DQOs for completeness of 90 percent for 
soil/sediment samples and 95 percent for water samples were met. 

4.3.4 Representativeness 

Data representativeness is the degree to which sample data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, or environmental 
condition. The number and selection of samples were detennined for the SQAP and verified in 
the field to accurately account for site variations and sample matrices. Therefore, the DQOs for 
representativeness have been met. 

4.3.5 Comparability 

Comparability represents the ability to evaluate one set ofdata with another. Data produced for 
this site resulted from applicable field and consistent sampling techniques, consistent analytical 
methods, standard units of measurement, and required data reporting formats. Therefore, the 
DQOs for comparability have been met. 
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5.0 Analytical Results Reporting and 
Background Samples 

All analytical results are reported in Sections 5, 6, and 7; this section describes the criteria for 
data presentation and provides a description of background sample conditions. 

5.1	 Analytical Results Evaluation Criteria 

Analytical results presented in the summary tables in Sections 6 and 7 show all compounds 
detected above laboratory detection limits in bold type. Analytical results indicating significant 
concentrations of contaminants in source samples (Section 6) with respect to background 
concentrations are shown underlined and in bold type. Similarly, analytical results indicating 
elevated concentrations of contaminants in target samples (Section 7) with respect to background 
concentrations are also shown underlined and in bold type. For the purposes of this 
investigation, significant/elevated concentrations are those concentrations: 

•	 Equal to or greater than the sample's Contract Required 
DetectionlQuantitation Limit (CRDUCRQL) or the sample quantitation 
limit (SQL) 

•	 Equal to or greater than the background sample's CRDUCRQL or SQL 
when the background concentration is below the detection limit 

•	 At least three times greater than the background concentration when the 
background concentration equals or exceeds the detection limit. 

Based on EPA Region 10 policy, evaluation of aluminum, calcium, iron, magnesium, potassium, 
and sodiwn (common earth crust elements) is beyond the scope of this report; these elements are 
not reported in the data tables or discussed in the text. The analytical summary tables in Sections 
6 and 7 present all other detected analytes. Only those detected analytes at potential sources or in 
targets meeting the significant and/or elevated concentration criteria are discussed in the report 
text. All detected concentrations are also discussed for background samples, including those 
concentrations that were qualified as estimated (i.e., J) because they were detected below the 
CRDL. 

5.1.1	 Analytical Sample Results Reporting 

When four or more analytes are detected or are significant/elevated in Sections 6 and 7, the 
number of such analytes and the concentration ranges are given. When three or fewer analytes 
are detected or are significant/elevated, the specific analyte and its concentration are provided. 
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5.2 Background Samples 

Background samples were collected for each medium from which SI samples were collected. 
Those media are surface soil (including tailings), Broadford Slough wetland sediment, and 
ground water. The domestic ground water samples will be compared to EPA Drinking Water 
Regulations and Health Advisories. Results for the appropriate background samples are shown 
in the first columns of the analytical results summary tables in Sections 6 and 7 for comparison 
against source or target results. Background sample locations are shown on Figure 3-1. 

5.2.1 Background Surface Soil 

5.2.1.1 Sample Locations 

Two offsite background surface soil samples (BG04SS and BG05SS) were collected from areas 
determined to be outside the influence of the site. For sample BG04SS, native soil was collected 
approximately 0.25 mile north of the site near Broadford Road (Figure 3-1). Sample BG05SS 
was collected another 2.5 mile north of sample BG04SS. Background soil types were similar to 
those of samples collected from potential source areas onsite. The analyte concentrations found 
in source and target soil samples were compared to the highest concentration of each analyte 
found in the two background soil samples. 

5.2.1.2 Sample Results 

Sixteen inorganics were detected in background sample BG04SS, ranging in concentration from 
0.18 milligrams per kilogram (mglkg) mercury to 796 mglkg zinc. Fourteen inorganics were 
detected in background sample BG05SS, ranging in concentration from 0.08 mglkg (estimated) 
mercury to 283 mglkg zinc. Concentrations of arsenic and lead found in Sample BG04SS exceed 
the Preliminary Remediation Goals (pRGs) for residential soil established by EPA Region 9. 

5.2.2 Background Sediment 

5.2.2.1 Sample Locations 

Two background sediment samples (BG02SD and BG03SD) were collected from Broadford 
Slough at locations upstream of all probable points of entry (PPEs) from the site. Background 
sediment sample BG02SD was collected approximately 50 feet north and upstream of the most 
upstream PPE, and about 15 feet north of the Broadford Street bridge that crosses Broadford 
Slough, just east of the site entrance. Background sediment sample BG03SD was collected 
approximately 650 feet north and upstream of the most upstream PPE. Background sediment 
types were similar to those of samples collected at potential targets downstream. The analyte 
concentrations found in target sediment samples were compared to the highest concentration of 
each analyte found in the two background sediment samples. 
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5.2.2.2 Sample Results 

Twelve inorganics were detected in background sediment sample BG02SD, ranging in 
concentration from 1.0 mglkg (estimated) cadmium to 191 mglkg zinc. Fourteen inorganics were 
detected in background sediment sample BG03SD ranging in concentration from 0.22 mglkg 
(estimated) mercury to 640 mglkg zinc. The concentration of arsenic found in Sample BG02SD 
exceeds the PRG for residential soil established by EPA Region 9. 

5.2.3 Background Ground Water 

5.2.3.1 Sample Location 

One background ground water sample was collected from a domestic well owned by Mick 
Halverson, located about 700 feet north of the site. The sample was collected from an outside 
spigot at the Halverson residence after flushing the line for a minimum of 10 minutes. 

5.2.3.2 Sample Results 

Eleven inorganics were detected in background sample BOO 1GW, ranging in concentration from 
0.33 micrograms per liter (~g/L) antimony to 115 Jlg/L zinc. 
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6.0 Potential Sources
 

This section describes sampling locations, sampling rationale, and analytical results for the 
Minnie Moore Mine Site. Table 6-1 summarizes analytes detected at each potential source 
location investigated. Laboratory analytical results and data validation summaries for all samples 
are in provided in Appendix C. 

6.1 Surface Soils Sources 

Sources of contamination identified at the site and confirmed by sample collection and analysis 
include a tailings pile, two dry tailings ponds, and soil generally surrounding the former mill 
operations. 

6.1.1 Soil Sample Locations 

A total of eleven surface soil samples (samples MM02SS, MM03SS, MM04SS, MM05SS, 
MM06SS, MM07SS, MM08SS, MM09SS, MMlOSS, MMllSS MMI2SS) were collected 
across the Minnie Moore Mine site. The samples were collected from two locations in the 
vicinity of fonner mill operations, five locations on the tailings pile, one location in each of the 
dry tailings ponds, one location at the soil benn on the east side of the tailings pile, and one 
location at a gray pile of material on top of the southwestern end of the tailings pile (Figure 3-1). 
No soil odors were noted during sample collection. Visual observations made during sample 
collection are provided in Table 3-1. 

6.1.2 Soil Sample Results 

Source sample results are summarized in Table 6-1. Nine inorganic compounds were detected at 
significant concentrations in onsite surface soil samples, ranging from 1.1 mglkg mercury to 
18,500 mglkg lead. Antimony, arsenic, cadmium, copper, lead, manganese, mercury, silver, and 
zinc were detected at significant concentrations in more than half of the samples collected onsite. 
Remediation goals (PROs) are included in Table 6-1. Concentrations oflead and arsenic 
exceeded both residential and industrial PROs in all of the tailings samples collected and in the 
surface soil sample (MM02SS) collected in the vicinity of the former mill. Concentrations of 
manganese exceeded the residential PRO in all ofthe tailings samples. In addition, the 
residential PRG for cadmium was exceeded in two tailings samples. 

6.1.3 Soil Source Volumes 

During the field sampling effort, tailings were observed in the tailings pile and in the two dry 
tailings overflow ponds. Most of the tailings pile is unvegetated and rises about 20 feet high, 
with a fairly level surface. The top of the unvegetated flat portion of the pile measures 
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Table 6-1. Source surface soil sample analytical results, Minnie Moore Mine Site, Blaine County, Idaho. 

EPA Sample No. 202116 202117 202103 202104 202105 202106 202107 202108 202109 202110 202111 202124 202125 

ClP Number MJ4015 MJ4016 M14002 MJ4003 MJ4004 MJ4005 MJ4006 MJ4007 MJ4008 M14009 MJ4010 M14023 M14024 

Sample Location BG04SS (SQL) BG05SS (SQL) MM02SS MM03SS MM04SS MM05SS MM06SS MM07SS MM08SS MM09SS MMIOSS MMllSS MM12SS EPA Region 9 

Samole Tyoe Background Background Source Source Source Source Source Source Source Source Source Source Source PRGs • Res (Ind 

Target Analvte List Metals (milli . oE!I'am) 

Antimony 2.2JK 12.4JK 10.1 JK 12.4 UJK 52.6JK 7.4JK 3.5JK 18.9JK 253JK 24.7JK 22.3JK 9.6UJK 29.5JH 31 (410) 

Arsenic 27.3 11.6 1210 35.6 911 1700 3300 1500 6180 1240 1120 10.3 1200 22 (260) 

Barium 121 109 135 208 85.0 79.2 56.6 40.6 238 54.2 51.5 47.0 69.3 5400 (67 000) 

Beryllium 0.78 1(0.93 0.55 ](1.04) 1.2 1.6 0.92 .0691 0.92 0.791 0.121 0.531 0.631 1.0 0.701 150 (I 900) 

Cadmium 4.8 2.9 25.0 4.6 57.4 33.8 36.9 27.3 12.1 20.1 22.0 .040J 39.4 37 (450) 

Chromium 24.7 18.3 28.7 49.4 29.8 20.3 27.4 26.6 5.4 18.0 18.2 1.31 21.6 210 (450) 

Cobalt 7.5 ](9.3) 5.5 1(10.4) 11.0 14.4 8.9 11.1 13.1 7.31 2.3JK 7.8 I 9.3 1.71 1.0 900 (1900) 

Copper 26.4 12.7 68.0 12.9 229 101 489 257 588 55.5 49.5 6.1 135JL 3100 (41,000) 

Lead 507 1.7 4260 187 7240 2590 3750 3610 18500 1600 1360 23.5 3340JK 400 (750) 

Manganese 321 224 811 187 3950 2050 2960 7090 1020 2780 3740 103 S210JK I 800 (19 000) 
Mercury 0.18 0.08 1.7 0.091 I '3.5 4.2 1.5 1.1 1.1 1.2 1.5 0.047 I 1.5 23 (310) 

Nickel 26.4 19.5 13.5 20.7 40.2 39.2 39.0 27.0 8.7 26.2 30.7 2.4 I 33.9 
Silver 3.6 0.12 17.3 0.71 37.6 14.5 16.2 25.9 55.5 8.4 10.4 1.6U 26.1JH 390 (5 100) 
Vanadium 31.4 23.2 44.7 74.2 69.4 39.2 42.1 39.2 12.6JK 29.7 33.0 7.71 45.6 550 (7 200) 
Zinc 796 283 5330 454 6460 3530 3700 3340 2040 2240 2540 24.3 4350JK 23 000 (I 00,000 

Key: 
CLP = Contract Laboratory Program 
EPA = Environmental Protection Agency. 
I = The result is below the contract required quantitation limit (CRQL), but above the instrwnent detection limit (IDL). The associated numerical value is an estimate. 
lK =The result is an estimated quantity; unknown bias. ill =The result is an estimated quantity; biased high. 
lL =The result is an estimated quantity; biased low. Res =Residential. 
Ind = Industrial PRGs = Preliminary Remediation Goals. 
SQL = Sample quantitation limit.
 
U = The analyte was analyzed for, but was not detected. The associated numerical value is the sample quantitation limit.
 
UJK =Undetected; the reported quantitation limit is approximate, bias unknown. 

Analytical results presented in bold type show concentrations of contaminants in source samples detected above the CRQL. 
Analytical results presented in bold type and underlined indicate significant concentrations of contaminants in source samples with respect to background concentrations. 
• EPA 2002d. 
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approximately 325 feet by 550 feet, based on GPS measurements. According to one of the 
property owners, the tailings pile may extend as deep as 10 feet below ground surface (EPA 
2002a). lbree sides of the pile slope down to the surrounding ground fairly steeply; the fourth 
side (southeast) gradually slopes down, extending another 200 feet to the southeast. lhis end of 
the pile is partially covered with soil and light vegetation. The tailings pile is not contained 
(EPA 2002a). The volume of the tailings pile is estimated to be 236,500 cubic yards; the surface 
area is estimated to be 281,050 square feet. Each of the tailings overflow ponds is approximately 
150 by 200 feet; depth is unknown. Significant levels of several metals are present in soils at the 
vicinity of the former mill. Current data are not adequate to estimate the areal extent of 
contamination in mill soils. 
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7.0 MigrationlExposure Pathways and Targets
 

This section describes migration/exposure pathways and potential targets within the site's range 
of influence (Figures 7-1 and 7-2). Laboratory analytical results and data validation summaries 
are provided in Appendix C. 

7.1 Ground Water Migration Pathway 
7.1.1 Pathway Description 

The aquifers ofUpper Big Wood River, Silver Creek, and Camas Creek consist ofvalley and 
lake sediments underlain by basalts and bedrock. Sediments were deposited within the valley 
when Big Wood River and Camas Creek were blocked by lava flows which occurred 
intermittently near Picabo in the southeast corner of the basin and near Stanton Crossing in the 
center portion of the basin. Lake deposits consist of discontinuous layers of fine-grained . 
sediments intermixed with coarse sands and gravels. 

In the southern part of the basin, the fine-grained layers become more continuous with extensive 
silt and clay layers forming confining layers and producing artesian conditions. Springs and 
seeps occur where shallow ground water overrides discontinuous fine-grained layers. Generally, 
the direction of ground water flow is from north to south. Seasonal fluctuations can vary from a 
few feet to as much as 40 feet. 

Ground water exists locally within a mixture of sand, gravel and some clay. There is a well on 
site originally drilled to supply water for industrial purposes, but is now used for domestic 
drinking water by the on-site residents, according to Mr. Johnston, one of the site owners. Water 
is present between 25 feet and 47 feet below ground surface, according to well logs. From 47 
feet to 82 feet below ground surface, there are layers of fine sand and some clay. Another 
domestic well is present just east of the site, across Broadford Slough. According to the well log, 
water is present at about 20 feet below ground surface, and continues for 60 feet through layers 
of sand, gravel and clay (EPA 2002a). 

Average annual precipitation at Hailey (5 miles northwest of the site) is 15.89 inches (WRRC 
2003). Ground water within 4 miles of the site is used for domestic and irrigation purposes 
(IDWR various dates). The site is located in the Big Wood River Valley. This area was selected 
as the location of the pilot project for Idaho under EPA's national pilot program on source water 
protection. The drinking water systems in the Big Wood River Valley share a common ground 
water resource. This resource is characterized by a shallow aquifer with high velocity, making 
the aquifer highly vulnerable to contamination. A unified source water protection plan is under 
development (EFC 2003). 

7.1.2 Targets 

One hundred and forty-one domestic drinking water wells are known to exist within a 4-mile 
radius of the site; the nearest is located on site (EPA 2002a). Based on an average of 2.40 
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Figure 7-1. Four-mile target distance limit map of the Minnie Moore mine site, Blaine County, 
Idaho. 
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Figure 7-2. Fifteen-mile target distance limit map of the Minnie Moore Mine site, Blaine County, Idaho. 
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persons per household in Blaine County (USCB 2000), these wells serve approximately 338 
people. The City of Bellevue operates one municipal well located between ~ and 1 mile from 
the site, that serves 850 households, or an estimated 2,040 persons. The ground water drinking 
population served by wells within designated distance rings is provided in Table 7-1. 

Table 7-1.	 Ground water drinking population within a 4-mile radius of the Minnie 
Moore Mine site, Blaine County, Idaho. 

Distance (Miles) Wells	 Population • 

0-0.25 3 (Domestic) 7.2 

0.25-0.5 8 (Domestic) 19.2 

0.5-1 15 (Domestic) 36.0 

I (Municipal) 2,040 

1-2 25 (Domestic) 60.0 

2-3 22 (Domestic) 52.8 

3-4 68 (Domestic) 163.2 

Total 141 Domestic 338.4 Domestic 
1 Municipal 2,040 Municipal 

2,378.4 Total 

Source: EPA 1990. 
•	 Domestic well population was estimated based on the average number of persons per household for 

Blaine County of2.40 people (USCB 2000), well logs within I mile of the site (lDWR assorted dates), 
and EPA 2002a. 

7.1.3	 Ground Water Sample Locations 

Two ground water samples were collected from domestic wells that may be affected by sources 
of contamination at the site. Sample MMO 1GW was collected from the domestic well used by 
onsite residents of the bunkhouse. The well is located about 150 feet west of the tailings pile and 
serves 9 people. The sample was collected from an outdoor spigot located on an outside wall of 
the bunkhouse after flushing the line for a minimum of 10 minutes. 

Sample PCOIGW was collected from the domestic well that serves the Pace residence. The well 
is located about 150 feet northeast of the tailings pile, east of Broadford Slough. The sample was 
collected from the kitchen tap of the Pace residence after flushing the line for a minimum of 10 
minutes. 

7.1.4	 Ground Water Sample Results 

Ground water sample results are summarized in Table 7-2. Metals concentrations were 
compared to a background sample collected upgradent from the site, and to EPA maximum 
contaminant levels (MCLs). Cadmium was detected in the onsite domestic well at a 
concentration of 6.0 IlgIL, exceeding the MCL of 5.0 IlgIL. No other inorganics were detected 
above MCLs listed in EPA Drinking Water Regulations. 
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Table 7-2. Ground water well sample analytical results, Minnie Moore Mine, Blaine 
County, Idaho. 

EPA Sample Number 202102 202101 202112 

CLPNumber MJ4001 MJ4000 MJ4011 

Sample Location BG01GW (SQL) MM01GW PC01GW MCL 

Sample Type Background Target Target (MCLG) 

Antimony 0.040 U 1.3J 0.45 U 6 

Arsenic 0.75 J (1) 1.0 0.72 J 10 

Barium 45.1 42.2 54.6 2000 

Cadmium 1.0 U 6.0 1.0 U 5 

Chromium 1.6 J (2) 2.8 1.4 J 100 

Cobalt 0.50U 0.16 U 0.78 NA 

Copper 21.5 JK 3.4JK 8.7 JK 1300 
Lead 1.9 O.46U 0.11 U 15 (0) 

Manganese 0.41 U 0.46 U 0.90 NA 

Mercury 0.07 J (0.2) 0.15 J 0.18 J 2 
Nickel 0.51 J (1) 1.2 2.9 NA 

Selenium 1.6 J (5) 2.4 J 1.8 J 50 
Vanadium 0.79U 1.2 U 1.2 NA 

Zinc 111 425 37.7 NA 

Key: 
CLP Contract Laboratory Program. 
EPA Environmental Protection Agency. 
J The result is below the contract required quantitation limit (CRQL) but above the instrument detection limit (IDL); 

the associated numerical value is an estimate. 
JL The result is an estimated quantity; biased low. 
JK The result is an estimated quantity; unknown bias. 
U The analyte was analyzed for, but was not detected; the associated "numerical value is the sample quantitation limit 
MCL Maximum Contaminant Level (40 CFR 141). 
MCLG= Maximum Contaminant Level Goal. 
NA Not available. 
SQL Sample quantitation limit For water samples analyzed for TAL metals, the SQL = the contract required 

quantitation limit 
TAL Target Analyte List 

Analytical results presented in bold type show concentrations of contaminants in target samples detected above laboratory 
detection limits. 
Analytical results presented in bold type and underlined indicate elevated concentrations ofcontaminants in target samples with 
respect to background concentrations. 

7.2 Surface Water Migration Pathway 
7.2.1 Pathway Description 

The Broadford Slough flows southeast along the northeast edge of the tailings pile; the distance 
between the slough and the tailings pile ranges from 5 to 25 feet. The I5-mile target distance 
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limit (TDL) begins in Broadford Slough on the south. side of the Broadford Road bridge, where 
runoff from the northernmost end of the tailings pile would enter the slough; however, runoff 
from the tailings may enter the slough along the entire portion of the slough that borders the 
tailings pile. Downstream PPEs are not clearly defined, but may exist east of the two dry tailings 
ponds. Dense vegetation prevented close examination of the ground surface between the slough 
and this area during the sampling event. 

Downstream of the site, the TDL continues 2.1 miles to the slough's confluence with Big Wood 
River (Figure 7-2). The TDL continues along Big Wood River, ending 2 miles downstream of 
the Stanton Crossing, where the river crosses State Route 20. EPA estimated that Broadford 
Slough flows at 30 cubic feet per second (cfs); no stream flow data were available. Mean annual 
flow for the Big Wood River at Hailey (four miles upstream) is about 568 cfs and at Stanton 
Crossing mean annual flow is about 419 cfs; therefore, stream flow at the confluence of 
Broadford Slough is estimated to be between 419 and 568 cfs (EPA 2002a). 

Soil survey information in the area is not readily available. Based on observations during the 
EPA site visit, soils were described as generally silty, sandy loams. The two-year 24-hour 
rainfall event for Bellevue is 1.5 inches (WRRC 2002). The site lies in the 100-year floodplain 
(FEMA 2002). Upland drainage for the site is estimated to be 143 acres (USGS 1986a; EPA 
2002). 

7.2.2 . Targets 

There are no public drinking water intakes along the TDL (EPA 2003b). Commercial and 
subsistence fishing do not occur within the TDL; sport fishing does occur within the TDL in the 
Big Wood River (IDFG 2001). Anglers catch whitefish, and both rainbow and brown trout. Fish 
catch data is not available for this area It is probable that at least one pound offish is caught 
annually for human consumption within the surface water TDL 1 mile downstream of the 
confluence of Broadford Slough with Big Wood River, and 3.1 miles from the PPE. 

Big Wood River south of Bellevue and Broadford Slough are diverted for irrigation (EPA 
2002a). Federal threatened species are believed to use portions of the TDL as habitat, but have 
not been observed in the last five years. The bald eagle (Haliaeetus leucocephalus) may winter 
within the TDL (lCDC 2001, EPA 2002a). 

Wetlands along Broadford Slough are classified as forested, scrub-shrub, and emergent palustrine 
system wetlands (USFWS 1990a; USFWS 1990b), confirmed by a wetland specialist present 
during PAlSI field activities (based on dominant vegetation and the presence of indicator 
species). Pacific willow, black cottonwood, red-osier dogwood, quaking aspen, reed canarygrass, 
and sedges were common species observed in the vicinity of sediment sample collection 
locations along the slough. Forested, scrub-shrub, and emergent palustrine wetlands meet the 40 
Code of Federal Regulations (CFR) 230.3 definition of an applicable wetland for Hazard 
Ranking System scoring purposes (EPA 1992). It is estimated from National Wetland Inventory 
(NWI) maps that 9 miles of wetland frontage exist along the surface water IDL. 

OQ.Df732~21fh.,~rwporl.wpd 
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7.2.3 Sediment Sample Locations 

Six sediment samples were collected within the wetlands present in and along Broadford Slough. 
A diversion dam is present in the slough east of the southern end of the tailings pile, allowing 
some of the flow to be diverted into a small ditch. At the time of sampling, a small fraction of 
the flow was being diverted from the main slough. Sediment samples included one collected 
from the ditch,just below the diversion dam (DDOISD); the other samples were collected from 
the slough. 

7.2.4 Sediment Sample Results 

Sample results are summarized in Table 7-3. Seven inorganics (antimony, arsenic, copper, lead, 
manganese, silver, and zinc) were detected at elevated concentrations in downstream sediment 
samples, ranging in concentration from 5.9 mglkg silver to 6,950 mglkg manganese. 

7.3 Soil Exposure Pathway 

Access to the Minnie Moore site is unrestricted and the tailings pile is an area of observed 
contamination. There is one family living in the onsite bunkhouse, approximately 150 feet west 
of the tailings pile. According to Mr. Johnston, nine people currently live in the bunkhouse, 
including several children. lbree recreational vehicles were also observed on the site. 
According to Mr. Johnston, each summer a few mobile home owners reside in their RVs on the 
property for the season. The Pace residence is located across Broadford Slough, approximately 
150 feet east of the tailings pile. The Pace's work facility, a metal shop, is also located across the 
Broadford Slough, approximately 100 feet east of the tailings pile. 

There are an estimated 85 people living within one mile of the site (USCB 2002; IDWR various 
dates). There are no continuously operating schools or designated recreation areas onsite. Dirt 
bike tracks and homemade jumps were observed at the tailings pile, suggesting that the site sees 
recreational use. There are no terrestrial sensitive environments in the contaminated area No 
commercial agriculture or silviculture is present within an area of potential contamination. Table 
7-4 provides population within a I-mile radius of the site. 

7.4 Air Migration Pathway 

An estimated 85 individuals live within 1 mile of the Minnie Moore Mine; the nearest individual 
lives onsite. An estimated 5,113 people live within the 4-mile TDL (USCB 2002, IDWR various 
dates). 

The bald eagle (Haliaeetus leucocephalus), a Federally listed threatened species, has been 
observed within the 4-mile TDL, but not within the last 5 years; part of the TDL is a "wintering 
area" for the bald eagle (ICDC 2001). Wetland acreage and population within 4 miles of the site 
are presented in Table 7-5. 
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Table 7-3. Sediment sample analytical results, Minnie Moore Mine, Blaine County, Idaho. 

EPA Sample Number 202114 202115 202118 202119 202120 202121 202122 202123 

CLP Number MJ4013 MJ4014 MJ4017 MJ4018 MJ4019 MJ4020 MJ4021 MJ4022 

Sample Location BG02SD (SOL) BG03SD (SOL) BSOISD BS02SD BS03SD BS04SD BS05SD DDOISD 

Sample Type Background Background • Target Target Target Target Target 
" ..  ','. ,~. ",' '. -,~ ,. ~;\'.~ •..... ,' '·.I'·~\~''''f....~. H,..'·' y .... ~,~.. ,.,.~~.I!~~· ••~r 'tt;'. ,~.~:i' ,~ ••.~1. ...:' ,ttl-sf-:! - ", p":' -n.~"'f:\;"'~·'-~-;"'i'f·1'i.1.T.rc.",,,·~r~.~i"1' .,~t·:lI..M~m~1~~40"'~V: t ... 

SelectedTm:get. Analyte·J;.~stM9~ls (1l11.!l~~~~f.,;~l()~~» :'J/(,~$ . /.,,;:;'1i&~'W!~, fe~~~~,~~{ ~~f:5fi,~tgl~'{-&)R~~~ }i,.~:;'~'l:"7'I:\, y 'ff i,,~t~;~~~:i<l·.~!Wt~~{ir.1i 
Antimony 17.4 UJK 32.1 UJK 8.7JK 29.5 JK 7.0 UJK 5.3 JK 45.4 JK 4.9JK 
Arsenic 38.8 13.9 258 207 116 158 1200 224 
Barium 73.7 157 108 87.4 92.3 92.4 78.7 125 
Beryllium 0,67 J (1.45) 1.1 J (2.67) 0.82 J 0.74 J 0.81 J 0.86 J 0.83 J 0.98 J 
Cadmium 1.0 J (1.45) 6.8 8.9 10.2 6.9 9.1 9.2 8.6 
Chromium 24.8 36.5 26.9 22.3 24.8 24.8 27.9 31.8 
Cobalt 6.6 J (14.5) 7.9 J (26.7) 7.2 J 6.8 J 7.5 J 7.2 J 9.6 J 7.5 J 
Copper 8.4 37.1 46.7 64 35.1 34.8 227 63.0 
Lead 130 228 746 1840 647 604 3280 989 
Manganese 125 129 881 1060 763 969 6950 550 
Mercury 0.15 U 0.22 J (0.267) 0.25 0.28 0.28 0.29 0.34 0.47 
Nickel 11.6 32.6 22.5 17.4 16.5 18.1 20.2 24.6 
Silver 2.9 U 1.1 1(5.34) 7.5 17.4 5.9 8.1 39.7 9.0 
Vanadium 28.1 33.9 33.5 34.3 33.2 31.2 55.2 38.2 
Zinc 191 640 1150 1540 1030 1170 2170 967 

Key: 
J = The result is below the contract required quantitation limit (CRQL), but above the instrument detection limit (IDL); the associated numerical value is an estimate.
 
JK = The result is an estimated quantity; unknown bias.
 
SQL = Sample quantitation limit
 
UJK = Undetected; the reported quantitation limit is approximate, bias unknown.
 
U '" The analyte was analyzed for, but was not detected; the associated numerical value is the sample quantitation limit.
 
Analytical results presented in bold type show concentrations of contaminants in samples detected above laboratory detection limits.
 
Analytical results presented in bold type and underlined indicate elevated concentrations of contaminants in samples with respect to background concentrations.
 

00{l17J2-<122 ... Npoaion ~.""" 
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Table 7-4. Human population within a I-mile radius of the Minnie Moore Mine site, 
Blaine County, Idaho. 

Distance Ring (Miles) Population 

ansite 8
 

0-0.25 13
 

0.25-0.5 24
 

0.5-1 40
 
Total 85
 

Sources: U.S. EPA 2000a; IDWR various dates. 

Table 7-5.	 Human population and wetlands within a 4-mile radius of the Minnie Moore 
Mine site, Blaine County, Idaho. 

Distance Ring (Miles) Population Wetlands (Acreage)
 

Onsite 8 o
 
0-0.25 13 5
 

0.25-0.5 24 15
 

0.5-1 40 27
 
1-2 1,298 46
 
2-3 1,417 31
 
3-4 2,313 12
 

Total 5,113 136
 

Sources: USCB 2002, EPA 2oo2a. 
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8.0 Site Summary and Conclusions 

In May 2003, the START conducted SI sampling activities at the Minnie Moore Mine site 
located in Blaine County, Idaho. The site is a former silver mine and mill, located along 
Broadford Slough, approximately one mile west of the City of Bellevue. 

The SI involved collection of samples from potential hazardous substance sources onsite, from 
target areas potentially impacted by contaminant migration, and from background locations. A 
total of 24 samples were collected for the SI, including onsite surface soil and tailings, Broadford 
Slough wetland sediments, and domestic ground water wells. Samples were analyzed by 
independent laboratories under contract to the EP~. 

8.1 Sources 

Surface soil samples were collected from eleven locations across the site. With the exception of 
samples MM03SS and MMllSS, all of the soil samples contained significant concentrations of 
inorganic elements, including arsenic, cadmium copper, lead, manganese, mercury, silver and 
zinc. Sample MM03SS was collected near the bunkhouse; a lawn is present around the 
bunkhouse exterior, inferring that potentially contaminated soil may have been covered with 
topsoil. Sample MMll SS was collected from a small grey pile (possibly a discarded cement or 
mortar mixture) that was perched on the toe of the tailings pile. 

Results from the remaining nine samples were compared to EPA Region 9 PRGs for residential 
and industrial soils. Concentrations of arsenic, cadmium, lead, and manganese were above the 
residential PRGs for almost all samples; concentrations ofarsenic and lead were also above the 
industrial PRGs in almost all samples. The tailings pile, tailings overllow ponds, and surface soil 
in the mill operations area are confirmed contaminant sources with significant metals 
concentrations. 

8.2 Targets 

Wetland sediment samples were collected at six locations downgradient of site sources. Elevated 
concentrations of arsenic, lead, manganese, mercury, and silver were detected in all samples; the 
highest concentrations were found in sample BS05SS, the most upstream of the target sediment 
samples. This sample also had elevated concentrations of copper and zinc. 

Elevated concentrations of antimony, cadmium, and zinc were found in the bunkhouse well 
sample. The concentration of cadmium exceeded the MeL. In addition, several metals were 
detected in the sample collected from the Pace domestic well that were not detected in the 
upgradient ground water sample. 

00-0'732-022 Jh ~ repon. wpd 
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Conclusions 

Results of the SI indicate that the Minnie Moore Mine site is a source of hazardous inorganic 
substance contamination. The SI documented that contaminants have been released to ground 
water beneath the site and to Broadford Slough through runoff from the site. This contamination 
could potentially impact nearby sport fisheries, wetlands, and other sensitive environments in 
Broadford Slough and Big Wood River. In addition, onsite and nearby residents may be exposed 
to harmful levels of inorganic contaminants through direct contact, inhalation of airborne 
contaminated particles, or ingestion of contaminated ground water. 
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Minnie Moore Mine Site
 
Site Investigation
 
Photographic Log
 

TDD #: 02-04-0004 
Camera Types: Olympus Digital, Fugifilm Quicksnap Site Name: Minnie Moore Mine Site Inspection 

Photo 
No. Dir. By . Date Time Descriotion 

1-1 D IH 6/30/03 1152 Pace well, Sample PCOIGW location 

1-2 W IH 6/30/03 1327 Bunkhouse well, Sample MMOIGW location, shop in 
background 

1-3 D IH 6130/03 1350 Sample MM02SS collected near mill foundation 

1-4 W IH 6/30/03 1420 Sample MM03SS 

1-5 N GC 6130/03 1425 JH points to location of sample MM03SS 

1-6 N JH 6/30/03 1425 Sample MMO.2SS location at mill feature 

1-7 NE JH 6130/03 1518 Sample BGOIGW at Halverson domestic well 

1-8 D IH 6/30/03 1600 Sample MM04SS (eastern end oflower tailings pond) 

1-9 E JH 6/30/03 1608 Southeastern end oflower tailings pond; piece offormer berm 
visible in background on left 

1-10 NE GC 6/30/03 1610 Sample MM04SS location at lower tailings pond 

1-11 SE GC 6130103 1615 Sample MM05SS location; upper tailings pond 

1-12 NNW IH 6130/03 1625 Sample MM05SS location; trailer in background 

1-l3 W JH 6130/03 1650 Sample MM06SS (top of tailings pile) 

1-14 SE IH 6130/03 1700 Sample MM07SS (tailings pile drainage channel) 

1-15 SE IH 6130/03 1710 Gray crust visible on northeast comer of tailings pile 

1-16 D JH 6130/03 1720 Sample MM08SS 

1-17 NE IH 6/30/03 1720 Sample MM08SS location north comer of tailings pile; 
Broadford Road in background. 

1-18 D IH 6130/03 1730 Sample MM09SS (soil from berm between pile and slough) 

1-19 NW JH 6130/03 1745 Tailings overflowing edge ofberm on east side ofpile 

1-20 NW IH 6/30/03 1745 East edge oftailings pile, fence posts may mark a property 
boundary 

1-21 ESE JH 6130/03 1750 Slough and wetlands from north edge of tailings pile 

1-22 NFJD JH 6130/03 1755 Sample MMIOSS (drainage feature on east side of pile) 

1-23 E 1H 6130/03 1755 Sample MMIOSS location 

1-24 SSE IH 6130/03 1800 Old trough supports running parallel to the eastern edge of 
tailings pile 

1-25 N IH 6130/03 1805 Shower system on top ofwest side of tailings pile 

1-26 W IH 6/30/03 1805 Shower enclosure at foot of pile near RV-3 

1-27 SE IH 6/30/03 1805 RVs at SW comer oftailin2S pile 
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TDD #: 02-04-0004 
Camera Types: Olympus Digital, Fugifilm Quicksnap Site Name: Minnie Moore Mine Site Inspection 

Photo 
No. Dir. By Date Time Description 

1-28 D ill 6/30/03 1810 Inside of vertical pipe protruding from the tailings pile 

1-29 S ill 6/30/03 1818 Vertical pipe protruding from south end of tailings pile 

1·30 W ill 7/1/03 1145 Sample BSO 1SD 

1-31 W ill 7/1/03 1145 Sample BSO ISD location 

1-32 W ill 7/1/03 1205 Diversion dam on Broadford Slough 

1-33 S ill 7/1/03 1215 Sample BS02SD, Broadford Slough 

1-34 W ill 7/1/03 1230 Sample DDO1SD location, from drainage ditch created by 
diversion dam 

1-35 NW ill 7/1/03 1240 Looking upstream (Broadford Slough) from diversion dam 

1-36 N ill 7/1/03 1300 Sample BS03SD 

1-37 N ill 7/1/03 1325 Sample BS03SD location in aquatic bed 

1-38 N ill 7/1/03 1345 Sample BS04SD location, looking upstream 

1-39 S ill 7/1/03 1345 Sample BS04SD location, looking downstream 

1-40 E ill 7/1/03 1345 Sample BS04SD location (collected 15 feet from far edge) 

1-41 NE ill 7/1/03 1405 Sample BS05SD 

1-42 NE ill 7/1/03 1410 Sample BS05SD location 

1-43 D ill 7/1/03 1545 Sample BG02SD 

1-44 S GC 7/1/03 1545 Sample BG02SD location 

1-45 N GC 7/1/03 1615 Sample BS03SD location 

1-46 D ill 7/1/03 1615 Sample BS03SD 

1-47 D ill 7/1/03 1650 Sample BG04SS 

1-48 SW ill 7/1/03 1655 Sample BG04SS location 

1-49 D ill 7/1/03 1720 Sample BG05SS 

1-50 SW ill 7/1/03 1725 Sample BG05SS location 

1-51 E ill 7/2/03 0918 West side of tailings pile, RV-3 

1-52 E ill 7/7103 0920 South end of tailings pile, quarry on hillside 

I-53 NE GC 7/7103 0922 Berm on southwest side of overflow pond 

1-54 NNE GC 7/2/03 0924 Southern end ofoverflow pond 

1-55 NNW GC 7/2/03 0928 North berm ofoverflow pond 

I-56 SE ill 7/7103 0930 End ofMinnie Moore Mine site road and RV-l; road continues 
to Old Broadford town site 

I-57 E ill 7/2/03 0935 Berm across middle of overflow pond delineating edge of 
Evans property, tailings visible throughout area 

1-58 W JH 7/2/03 0940 Western side of north end ofoverflow pond with RV-2 

I-59 NW ill 7/2/03 0940 Northern end ofoverflow pond 

1-60 N ill 7/2/03 0955 East side of tailings pile, old trough supports on right 

D0-01732-D22 ep" ~ log, wpd 
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TDD #: 02-04-0004 
Camera Types: Olympus Digital, Fugifilm Quicksnap Site Name: Minnie Moore Mine Site Inspection 

Photo 
No. Dir. By Date Time Description 

2-1 NW GC 7/2/03 1005 RV-3, shower, tailings pile 

2-2 E GC 7/2/03 1005 RV-3, tailings pile 

2-3 NE GC 7/2/03 1010 West side of tailings pile, south of bunkhouse, JH for scale 

2-4 N JH 7/2/03 1010 2-4 through 2-14: Panoramic view of site from atop a 10 -foot 
wall on the southeast edge of mill structure 

2-5 NE JH 7/2/03 1010 .. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
East side of mill area, debris 

2-6 E JH 7/2/03 1010 

2-7 SE JH 7/2/03 1010 

2-8 S JH 7/2/03 1010 

2-9 SSW JH 7/2/03 1010 

2-10 SW JH 7/2/03 1010 

2-11 WSW JH 7/2/03 1010 

2-12 W JH 7/2/03 1010 

2-13 NW JH 7/2/03 1010 

2-14 NNW JH 7/2/03 1010 

2-15 SW JH 7/2/03 1015 

2-16 W JH 7/2/03 lOIS North end of mill area 

2-17 W JH 7/2/03 1020 Front ofbunlchouse (residence) and garden 

2-18 S JH 7/2/03 1020 Remnants ofbumed shop (left side) 

2-19 SW JH 7/2/03 1020 RetnI1Bl1ts ofburned shop (right side) 

2-20 S JH 7/2/03 1025 Remnants ofbumed shop (closer) 

2-21 SW JH 7/2/03 1025 Sample MMIISS location 

2-22 D JH 7/2/03 1025 Sample MMllSS 

2-23 D JH 7/2/03 1045 Sample MMI2SS 

2-24 W JH 7/2/03 1045 Sample MM12SS location, bunkhouse in background 

2-25 SE GC 7/2/03 lOSS North side oftailings pile from Broadford Road, JH for scale 

2-26 SW GC 7/2/03 lOSS Comer of tailings pile from Broadford Road, JH for scale 

Key: 
E East 
N North 
S = South 
W = West 
D = down 
JH = Julie Howe 
GC= Gina Catarra 
RV= recreational vehicle 
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GPS Sample Location Data 
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GPS Data for Minnie Moore Mine Site Investigation Samples 

Comment EPA 10 No. Latitude longitude Horizontal Datum Method 
PC01GW 202112 1565778.363 656868.528 NAD 1983 GPS 
MM01GW 202101 1565103.647 656599.777 NAD 1983 GPS 
MM02SS 202103 1565110.067 656437.286 NAD 1983 GPS 
MM03SS 202104 1565101.367 656503.784 NAD 1983 GPS 
BG01GW 202102 1565042.939 657255.859 NAD 1983 GPS 
MM04SS 202105 1566197.169 655n4.878 NAD 1983 GPS 
MM05SS 202106 1566014.522 655991.376 NAD 1983 GPS 
MM06SS 202107 1565687.055 656412.613 NAD 1983 GPS 
MM07SS 202108 1565639.299 656544.281 NAD 1983 GPS 
MM08SS 202109 1565574.321 656744.899 NAD 1983 GPS 
MM09SS 202110 1565608.988 656761.334 NAD 1983 GPS 
BS01SD 202118 1566125.907 656132.674 NAD 1983 GPS 
BS02SD 202119 1565950.099 656309.578 NAD 1983 GPS 
DD01SD 202123 1565925.144 656308.473 NAD 1983 GPS 
BS03SD 202120 1565893.788 656401.816 NAD 1983 GPS 
BS04SD 202121 1565876.295 656526.799 NAD 1983 GPS 
BS05SD 202122 1565663.039 656744.680 NAD 1983 GPS 
BG02SD 202114 1565615.759 656876.024 NAD 1983 GPS 
BG03SD 202115 1565520.236 657393.569 NAD 1983 GPS 
BG04SS 202116 1564483.984 657618.404 NAD 1983 GPS 
BG05SS 202117 1564282.807 658571.446 NAD 1983 GPS 
MM10SS 202111 1565755.786 656658.n1 NAD 1983 GPS 
MM11SS 202124 1565645.724 656121.474 NAD 1983 GPS 
MM12SS 202125 1565304.629 656566.991 NAD 1983 GPS 

Notes: 
The GPS unit used is resource grade. Post-processed differentially corrected. 
The coordinate system is US State Plane, the zone is Idaho Central 1102. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY.
 
REGION 10
 

1200 Sixth Avenue
 
Seattle, Washington 98101
 

:I:N ImPLY C'!="p 3 0 'Xl.l!"l':1 I,
....,':.... ,JUu I 

REI'El\ TO: OEA-095 September 29, 2003	 
I 

.~ ::."'/
I: 

,.... ". ~'--'--..,... -.,. 

MEMORANDUM	 ._--.._.. -..._-_ .._-----~-

SUBJECT:	 Minnie Moore Mine, CLP Metals Analysis, Data Validation 
Case: 31897 
SOG: MJ4024 

4:FROM:	 Laura Castr1·U::1, Chem1S. t 
Technical Resources Group, OEA 

TO:	 Tara Martich, Site Assessment Manager 
Office of Environmental Cleanup 

CC:	 Bruce Woods, Region 10 CLP TPO 
Julie Howe, Herrera Environmental Consultants Inc. 

The following is a validation of ICP-AES and mercury analyses of one 
soil sample fram the Minnie Moore site. The analyses were performed 
following the USEPA Contract Laboratory Program Statement of Work for 
Inorganics Analysis Multi-media, Multi-Concentration, ILMOS.2. 
Analyses were conducted b¥ Ceimdc Corporation, Narragansett, Rhode 
Island. This validation was conducted for sample MJ4024. . 

Data Quali~ications 

The following comments refer to Ceimic's performance in meeting 
quality control specifications outlined in the CLP Statement of Work 
(CLP-SOW) for Inorganic Analysis, rev. ILM05.2 and tbe Functional 
Guidelines for Inorganic Data Review (July 2002); utilizing 
professional judgement of tbe reviewer. The comments presented herein 
are based on the information provided for the review. 

1.0	 Timeliness - Acceptable 

The technical (40 CFR part 136) holding time fram the date of 
collection for mercury in water is 28 days. The holding time for the 
remaining metals in water is 180 days. The sample was collected on 
07/02/03. Mercury analyses were completed on 07/15/03. ICP-AES 
analyses were completed on 08/06/03. All analyses were conducted 
within the technical water holding times, therefore no qualification 
was made based on holding time. 

o PrlnfWIon "cycIed"."., 
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2.0 Sample Preparation Acceptable 

The s~p1es were prepared for mercury ana~yses on 07/14/03. The 
samples were prepared for ICP-AES analyses on 07/17/03. No 
qualification was made based on sample preparation. 

3.0 . Calibrations/Calibration Verifications - Acceptable 

The samples were analyzed for mercury by CVAAS on 07/15/03. The 
initial calibration included one blank and five standards. The curve 
was linear with a correlation coefficient greater than 0.995. 

The samples were analyzed by ICP-AES on OS/05/03 (most" analyses) and 
OS/06/03 (dilution for lead just on the matrix spike analysis). The 
instrument was standardized each day of analysis according to the 
analytical method using one blank and at least one calibration 
standard for each element. 

All ICP-AES and "CVAAS (mercury) calibrations were performed as 
. required and met the acceptance criteria; therefore, no qualification 
was made on this basis. 

Calibration verification samples are required before and after sample
 
analysis and after every 10 samples during analysis. Mercury
 
recoveries must be within SO-120%. Ot~er metal recoveries must be
 
within 90-110%.
 

All ICP-AES and CVAAS (mercury) calibration verification ·(initial and
 
continuing) samples bracketing reported sample results met the
 
frequency and recovery criteria; therefore no qualification was made
 
based on ICP-AES or CVAAS calibration verification.
 

4.0 B1anks

Procedural blanks were prepared with the samples to show potential 
contamination from the digestion or analytical procedure. Ifan 
analyte was found in the associated blank, the sample results were 
qualified if the analyte concentration was less than five t~es the 
analytical value in the blank. " 

Antimony, calcium, manganese, nickel, and sodium were detected in the 
preparation blank. Aluminum, barium, cobalt, iron, lead, and zinc 
were detected in one or more CCBs. 

Based on blank contamination, sodium in sample MJ4024 was "qualified 
'U', undetected. Remaining analytes were greater than five times the 
associated blank l~vels and were not qualified based on blank 
contamination. 
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5.0 ICP-AES Interference Check Sample 

The interference check sample (ICS) is analyzed by ICP-AES to verify 
interelement and background correction factors. Analysis is required 
at the beginning of each sample analysis run and recoveries must be 
between 80% and 120% or within ±2 times the CRQL, whichever is 
greater. All ICS-A and ICS-AB recoveries for reported analytes were 
within the recovery criteria. 

Sample MJ4024 had an interfering level of iron, but the estimated 
interference due to high iron was negligible. No qualification was 
made based on suspected interference. 

6.0 Laboratory Control Samples - Acceptable 

Laboratory,Control samples (LCS) are digested and analyzed along with 
the samples to verify the efficiency of laboratory procedures. All 
recoveries associated with reported sample results' met the'acceptance 
criteria for control sampl~s; therefore no qualification 'was made on 
this basis. 

7.0 Duplicate Analysis - Acceptable 

Duplicate analysis was done on sample MJ4024. Soil duplicate results 
were 'within the ±35% Relative Percent Difference (RPD) or ±2XCRQL 
criteria for soil results < 5 times the CRQL criteria. Laboratory 
,*, qualifiers were removed from the copper results as the lab used 
the stricter water criteria to qualify results. 

8.0 Matrix Spike Analysis 

Matrix spike sample analyses are done to provide information about the 
effect of the sample matrix on digestion and measurement methods. 
Matrix spike recovery must be within the limits of 75 - 125%. 

Matrix spike analysis was done on sample MJ4024. All matrix spike 
recoveries were within the required QC limits; with the exception of 
antimony (20~%), copper (42%), silver (393%) and thallium (zero%). 
Antimony (suspected high bias), copper (suspected low bias), and 
silver (suspected high bias) were qualified 'J', estimated.' Thallium 
was not detected in the sample and due to the non-recovery of the 
thallium spike, thallium was qualified 'R', unusable.' , 

The lead and zinc spike levels were less than one-fourth the native 
sample results and couldn't be used to consider for matrix spike 
qualification. However, there was a large inexplicable difference 
between the native and spike results for lead and zinc. The native 
result for lead was 3,340 mg/Kg, the spike amount was 3.8 mg/Kg and 
the spike result was 9,570 mg/Kg. The native result for zinc was 
4,350 mg/Kg, the spike amount was 93.8 mg/Kg and the spike result was 
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8,020 mg/Kg. Lead and zinc in sample MJ4024 were qualified '~', 
estimated due to suspected sample non-homogeneity. 

9.0 ICP-AES Serial Dilution 

Sample MJ4024 was analyzed by ICP-AES serial dilution to check for 
potential interferences. All of the analytes which exceeded the 
minimum concentration criterion (50 times the MOL} were within the 
10%D criteria; with the exception of manganese (13%D). Manganese was 
qualified, 'J', estimated. 

10.0 Detection L~ts - Acceptable 

Sample results which fall below the method detection limit (MOL) are 
assigned the value of the CRQL and the 'U' qualifier is attached. ·Por 
data users' convenience, the MOLs 'for this SDG have been attached.' 

Contract Required Quantitation Limit (CRQL) standards are required for 
most analytes to demonstrate a linear calibration curve near the CRQL. 
CRQL standards· were run at the required' frequency." The new SOW 
requires that CRQL standards be re-analyzed if the recovery criteria 
have not been met and if they are still not met, the instrument· has to 
be re-calibrated and ~ffected samples/analytes have to be re-analyzed. 
All CRQL results were within the general 70-130% (50-150% for 
antimony, lead, and thallium) recovery criteria. 

11.0 Overall Assessment o~ the Data 

For ILM05.2, the laboratory is required to flag all detected results 
~elow the CRQL.with a 'J' concentration qualifier (result below the 
CRQL but above the MOL) . 

Also new with ILM05.2, a laboratory 'D' qualifier in the qualification 
column indicates that a result is reported from a dilution analysis. 

There were 23 data points reported: 1 result was qualified due to 
blank contamination, 3 results were qualified due to matrix spike 
recovery, 1 result was 'rejected due to extremely low matrix spike 
recovery, 2 results were qualified due to poor agreement between the 
native and matrix spike results, and 1 result was qualified due to 
poor serial dilution results. Overall, 35 percent of the data was 
qualified. 

Below are the definitions for the National Functional Guidelines for 
Inorganic' Data Review (07/02) qUalifiers used when 
validating/qualifying data from I~organic analysis. 

DATA QUALIFIERS 

u The material was analyzed for, but was not detected above 
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the level of the reported sample quantitationlimit. 

J	 The result is an estimated quantity. The associated 
numerical value is the appro~imate concentration of the 
analyte in the sample. 

J+	 The result is an estimated quantity, but the result may be 
biased high·. 

J- The result is an estimated quantity, but the result may be 
biased low*. 

R	 The data are unusable. The sample results are rejected due 
to serious deficiencies in meeting QC criteria. The analyte 
mayor may not be present in the sample. 

UJ"	 The analyte was analyzed for, but was not detected. "The 
reported quantitation limit is approximate and may be 
inaccurate or bmprecise. 

* As this is a site investigation, the '+' and '-' bias modifiers to 
the J qualifier were not used. Instead, the'H' and 'L' bias 
modifiers were used. 

At the request of the site assessment manager, bias for the data was 
qualitatively assessed and if applicable, the following additional 
qualifiers were applied: 

Low bias. 

H	 High bias. 

K	 Unknown Bias. 

Also, at the request of the site asses~ment manager, ~ll results that" 
have a laboratory 'J' concentration qualifier (result below the CRQL 
but above the MOL) were assigned a 'J' qualifier in the Q column"of 
the Form 1 (no bias assessment for results only qualified based on 
concentration) to aid in the data entry process. 
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USEPA-CLP 

..j" 

lA-IN 

INORGANIC ANALYSIS DA'l'A SHEET 

BPA S.AKPLB RO. 

HJ4024 
#~ ....... 

Lab X..e. 

Lab Code. 

Cetmia Labor.torie. 

anc:c Ca.e xo.. 31897 

Coatract. 

HUB Xo •• 

68-W-02-.063 

31442 SDO NO.. HJ4024 

xatrix (.oi1/watar). SOIL----- Lab Surp1e :ID. 030874-01 

Level (10,,/.-4). 

, Soli48. 

LOW---- Date 1l.ceived. 7/3/2003 

Coacentratioa UIliu (U!l/L or 'IIIIfl/kg dry "eight) ~ 

cas xo. ADa1y~e CoIlceatratioa C Q JI 

74.2'-'0-5 A1uaiDUia 8420 P 

7440-3&-0 .btbaany ·21.5 .. JH P 

7440-38-2 .Ar.enia 1200 p 

7440-39-3 BariUla n.3 p 

7440-41-7 Bery;Uiua 0.70 J J' p 

7440-43-9 Cada£.ua ]t.4 p 

7440-70-2 Calaiua 22200 p 

7440-47-3 ChroId.ua 
. 

21.& P 

7440-48-4 Cob.~t 10.0 P 

7440-50-8 Copper 135 '-Jl. p 

7439-89-& troD 40'00 P 

7.39-92-1 .Lead 3340 J"t: p 

7439-15-4 Kagne.ium 7440 P 

7439-"-5 JlaDgaDe.e 5210 .. Jt:.. p 

7439-97-& llerc:uzy 1.5 CV 

7440-02-0 Biakel 33 .9 P 

7440-09-7 Pot•••iua 2280 P 

7782-41-2 Selenium &.7 0' P 

7440-22-4 Silver 26.1 .a;YH p 

7440-23-5 SoeSiua 144 ... LI P 

7440-28-0 '1'hallium 01".1 .. - fl..... P 

7440-12-2 VaDaeSium 45.& P 

7440-66-& Zina 4350 JI:.. P 
,,<' 

Color Seforel brown Clarity Sefora. n/a 'l'ezture. fine 

Color Attarl yellow eJ.arity After. a/a Artifact•• 

POrla U-Dr IT..M05.2 
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METHOD DETECIION LIMITS (ANNUALLY)
 

Lab HlUDe. 

Lab Code. 

Ceimic Laboratorie. 

CBDaC Ca.e Bo •• 31897 

Contract. 

. 
HKAS No.. 

68-W-02-063 

31442 SDQ NO •• KJ4024 

!'nlS CVAA Date. 1/27/2003 

PreparatiOD Xethod. .;:;C,;;;,8,;;;,1 _ 

Concctratiol1 tn1it. (ug/L or JIll/kg) • 

ADalyte 
Wa.".e-Le:agth 

/Xa••. CRQL IIDL 

Mercury 253.70 0.10 0.04 

FOJ:a IX-IN ILII05. 



USEPA-CLP 

9-1N 

METHOD DETEcrION LIMITS (ANNUALLY) 

Lab NUle. C.imic: Laboratori•• Contract. 68-W-02-063 

Lab Code. CBDaC ea•• Bo•• 31897 NUS Bo.. 31.-1-12 SDa RO•• MJ4024 

P PB Optima IeP Date. 2/26/2003 

Preparation Kat:bod. =][:9=1.:.__.....;._ 

concentration Unit. (ug/L or DIg/kg) • 

Analyte 
Wave-Leagth 

",... CJlQL IIDL 

A1.1DIiAua 308.22 -10.00 -1.67 

btimoAy 206.83 1.2.00 0.22 

Ar.anic 1.88.91 3.00 0.46 

Barb_ 233.53 to.OO 0.51. 

Bexyl1iua 313.11 1.00 0.04 

Cadmium 226.50 1.00 0.03 

Ca1ciua 315.81 1000.00 3.00 

Chromium 217.72 2.00 0.28 

Cobalt 228.62 10.00 0.15 

Copper 324.75 5.00 0.2J 

XrOD 273.16 20.00 J." 
Lea4 220.35 2.00 0.15 

llagne.iua 271.08 1000.00 6.43 

IlaAgan••e 257.61 3.00 0.06 

Bickel 231.60 8.00 0.13 

Pot_.iua 766.U 1.000.00 7.36 

SeleD:I.um U6.03 7.00 0.67 

Silver 338.2J 2.00 O.OJ 

904iua 58J.5' 1000.00 2.12 

'l'ha1.1.ium 190.80 5.00 0.28 

Vana4iua 2JO.88 1.0.00 0.1.9 

ZiAo 206.20 1.2.00 1.52 

J'o:ca :IX-Dr XLM05.2 
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PREPARATION LOG 

Lab H..e, 

Lab Code·1 

C.:lmic Laboratori•• 

CBDlIC Ca.e 50.' 31897 

Contract, 

IIUS Bo.1 31442 

6B-W-02-063 

SDa BO.s !lJ4024 

BoA SlUIIple No. Preparation Date weigbt (gr_) Volume (IlL) 

PBSOl 7/14/2003 0.20 100 
LCSSOl 7/14/2003 0.05 100 
1L1402' . 7/14/2003 0.20 100 
..,.40248 7/14/2003 0.20 100 
1L14024t1 7/14/2003 0.20 100 

I'ora XII-Dr ILK05.2 
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PREPARATION LOG 

Lab 1'I'amel 

Lab Code 1 

C.im~"c Labor.tori•• 

CBIMIC Ca.e .0.1 31897 

Coutraatl 

MUS 1'1'0.1 31U2 

68-W-02-063 

8M RO.I JlJ4024 

Preparation Methodl BSl 

UA Semple .0. PreparatiOD Date Weight (gr_) 
Volume(mL) 

PBSOl 7/17/2003 1.00 200 
LCSSOl 7/17/2003 1 •.00 200 
JlJ4024 7/17/2003 ·1.05 200 
·JlJU24» 7/17/2003 1.05 . 200 
JlJU2U 7/17/2003 1.07 . 200 

rorm XII - I1'I' ILH05.2 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
.'. REGION 10 

1200 Sixth Avenue 
Seattle, Washington 98101 

:IN REPLY 
REFER '1'0: OEA-095 September 29, 2003 

SUBJECT:	 Minnie Moore Mine, CLP Metals Analysis, Data Validation 
Case: 31897 
SOG: MJ4002 

~ . 

.~ '11' h ' FROM:	 Laura Castr~ ~, C em~st 

Technical Resources Group, OEA 

TO:	 Tara Martich,. site Assessment Manager 
Office of Environmental Cleanup 

CC:	 Bruce Woods, Region io CLP TPO 
Julie Howe, Herrera· Environmental Consultants Inc. 

The following is a valid~tion of ICP-AES and mercury analyses of 
twenty soil/sediment samples from the Minnie Moore site. The analyses 
were perfor.med following the USEPA Contract Laboratory Program 
Statement of Work for Inorganics Analysis Multi-media, Multi 
Concentration, ILMOS.2 ..Analyses were conducted by Ceimic 
Corporation, Narragansett, Rhode Island. This validation was 
conducted for the follow~ng samples: 

MJ4002 MJ4005 MJ4008 MJ4013 MJ4016 MJ4019 MJ4022 
MJ4003 MJ4006 MJ4009 MJ4014 MJ4017 MJ4020 MJ4023 
MJ4004 MJ4007 MJ4010 MJ4015 MJ4018 MJ4021 

Data Qualifications 

The following comments refer to Ceimic's performance in meeting 
quality control specifications outlined in the CLP Statement of Work 
(CLP-SOW) for Inorganic Analysis, rev. ILM05.2 and the Functional 
Guidelines for Inorganic Data Review (July 2002); utilizing 
professional judgement of the reviewer. The comments presented herein 
are based on the information provided for the review. 

1.0	 Timeliness - Acceptable 

The technical (40 CFR part 136) holding time from the date of 
collection for mercury in water is 28 days. The holding time for the 
remaining metals in water is 180 days. The samples were collected 
between 06/30/03 and 07/02/03. Mercury analyses were completed on 
07/15/03. ICP-AES analyses were completed on 08/05/03. All analyses 

O"",.wCJtI Recycled".., 
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were conducted within the technical water holding times, therefore no 
qualification was made based on holding time. 

2.0 Sample Preparation - Acceptable 

The samples were prepared for mercury analyses on 07/14/03. The 
samples were prepared for ICP-AES analyses on 07/17/03. No 
qualification was made based on sample preparation. 

3.0 Calibrations/Calibration verifioations - Acceptable 

The samples were analyzed for mercury by'CVAAS on 07/15/03. The 
initial calibration included one blank and five standards. The curve 
was' linear with a correlation coefficient greater than 0.995. 

The samples were analyzed by ICP-AES on 08/05/03. The instrument was 
standardized each day of analysis according to the analytical ~thod 
using one blank and at least one calibration standard for each 
'element. 

All ICP-AES and CVAAS (mercury) calibrations wereperfor.med as 
required and met the acceptance criteria; therefore, no quali,fication 
was made on this basi~. 

Calibration verification samples are required before and after sample 
analysis anda'fter every 10 samples during analysis. Mercury 
recoveries must be within 80-120%. Other metal recoveries must be 
within 90'-110%. 

All ICP-AES and CVAAS (mercury) calibration verification ,(initial and 
continuing) samples bracketing reported sample results met ,the 
frequency and recovery-criteria; therefore no qualification was made 
based on ICP-AES or CVAAS calibration verification. 

4.0 Blanks-

Procedural blanks were prepared with the samples to show potential 
contamination from the digestion or analytical procedure~ If an 
analyte was found in the associated blank, the sample results were 
qualified if the analyte concentration was less than five tUnes the 
~nalytical value in t~e blank. 

Calcium, lead, manganese, nickel, potassium, and sodium were detected 
in the preparation blank. Arsenic in the preparation blank had a 
negative result with an absolute value greater than the method 
detection limit (MOL). Barium, beryllium, iron, lead, magnesium, 
manganese, and zinc were detected in one or more CCBs. 

Based on blank contamination, sodium in samples MJ4002, MJ4003, 
MJ4007, MJ4009, and MJ40l3 through MJ4022 was qualified 'U', 
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undetected. Remaining analytes were greater than five times the 
associated blank levels and were not qualified based on blank 
contamination. 

\ 

5.0	 XCP-AES Interference Check Sample 

The interference check sample (ICS) is analyzed by ICP-AES to verify 
interelement and background correction factors. .Analysis is required 
at the beginning of each sample analysis run and recoveries must be 
between 80% and 120% or within ±2 times the CRQL, whichever is 
greater. All ICS-A and ICS-AB recoveries for reportedanalytes were 
within the recovery criteria. 

A number of samples had interfering levels of iron. Based on 
suspected iron interference, ~he following qualifications were made: 

•	 Antimony in samples MJ4002, MJ4003, .MJ4005 through MJ4007, 
MJ4009, MJ4010, MJ4015 through MJ40l7, and MJ4019 through MJ4021 
was qualified 'J', estimated or 'UJ', estimated detection limit 
(suspected false negatives).	 . 

•	 Cobalt and vanadium in sample MJ4008 was qualified'J', 
estimated. 

• Seleniwu in samples MJ4015 and MJ4017 are suspected false 
positives. Since selenium had a very low matrix spike recovery, 
seleniwu in these samples ended up being qualified as 'R', 
unusable. 

6.0	 Laboratory Control Samples - Acceptable 

Laboratory Control samples (.LCS) are digested and analyzed along with 
the samples to verify the efficiency of laboratory procedures. All 
recoveries associated with reported sample results met the acceptance 
criteria for control samples; therefore no qualification was made on 
this	 basis. 

7.0	 Duplicate Analysis 

Duplicate analysis was done on sample MJ4005. - Soil duplicate results 
were within the ±35% Relative Percent Difference (RPD) or ±2XCRQL 
criteria for soil results < 5 times the CRQL criteria; with the 
exception of antimony which was outside the ±2XCRQL. Antimony results 
were qualified 'J' estimated. 

8.0	 Matrix Spike Analysis 

Matrix spike sample analyses are done to provide information about the 
effect of the sample matrix on digestion and measurement methods. 
Matrix spike recovery must be within the limits of 75 - 125%. 
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Matrix spike analysis was done on sample MJ4005. All matrix spike 
recoveries were within the required QC limits; with the exception of· 
antimony (62%), selenium (24%), and thallium (zero%).' Antimony 
results were qualified 'J', estimated (unknown bias as results were 
also qualified due to pOOr duplicate precision). with the exception 
of selenium in sample MJ4015, selenium and thallium were not detected 
in the samples and due to the non- or very low recoveries of the 
spi,.kes, .selenium and thallium were qualified 'R', unusable. 

Since the selenium result in sample MJ4015 is likely a false positive 
due to high iron, it· also received a final qualifier of 'R', unusable. 

9.0 ZCP-AES Serial Di1ution 

Sample MJ4005 was analyzed by ICP-AES serial dilution to check for 
. potential interferences. All of the analytes which exceeded the 
min~ concentration criterion (50 times ·the MOL) were within the 
10%D criteria; with the exception of sodium (68%D). Sodium results 
were qualified 'J', estima~ed. ' 

10.0 Detection L~ts - Acceptable 

Sample results which fall below the method detection l~it (MOL) are 
assigned the·value of the CROL and the 'u' qualifier is attached. For 
data users' convenience, the MOLs for this SDG have been attached. 

Contract Required Quantitation Limit (CRQL) st~dards are required 'for 
most analytes to demonstrate a.linear calibration curve near the CRQL. 
CRQL standards were run at the required frequency. The new SOW 
requires that CRQL standards be re-analyzed if the recovery criteria 
have not been met and if they are still'not met, the instrument has to 
be re-calibrated and affected samples/analytes have to be re-analyzed. 
All CRQL results were within the general 70-130% (50-150% for 
antimony, lead, and thallium) recovery criteri~. 

11.0 OVerall Assessment of the Data 

For ILM05.2, the laboratory is required to flag all detected results 
below the CRQL with a 'J' concentration qualifier (result below the 
CRQL but above the MOL). 

Also new with ILM05.2, a laboratory 'D' qualifier in the qualification 
column indicates that a result is reported from a dilution analysis. 
The 'D' qualifiers were removed during the review process. 

There were 460 data points reported: 14 results were qualified due to 
blank contamination, 20 results were qualified due to poor duplicate 
precision, 20 results were qualified due to matrix spike recovery, 40 
results were rejected due to extremely low matrix spike recovery, 17 
results were qualified due to suspected interference, and 20 results 
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were qualified due to poor serial dilution results. Overall, 18 
percent of the data was qualified. 

Below are the definitions for the National Functional Guidelines for 
Inorganic Data Review (07/02) qualifiers used when 
,validating/qualifying data from Inorganic analysis. 

DATA QUALIFIERS 

U	 The material was analyzed for, but was not detected above 
the level of the reported sample quantitation limit. 

J	 The result is an estimated quantity. The associated' 
numerical value is the approximate concentration of the 
analyte in the sample. 

J+	 The result is an estimated quantity, but the result may be 
biased high*. 

J- The result is 'an estimated quantity, but the result may be 
biased low*. 

R	 The data are unusable. The ~ample results are rejected due 
to serious deficiencies in meeting QC criteria. The analyte 
mayor may not be present in th~ sample. 

UJ	 The analyte was analyzed for, .but was not detected. The 
reported quantitation limit is approximate and may be 
inaccurate or imprecise. 

* As this is a site investigation, the '+' and '-' bias modifiers to 
the J qualifier were not used. Instead, the 'H' and 'L' bias , 
modifiers were used. 

At the request of the site assessment manager, bias for the data was 
qualitatively assessed and if applicable, the following additional 
qualifiers were applied: 

Low bi?ls. 

H	 High bias. 

K	 Unknown Bias. 

Also, at the request of the site aSsessment manager, all results that 
have a laboratory 'J' concentration qUalifier (result below the CRQL 
but above the MOL) were assigned a 'J' qualifier in the Q column of 
the Form 1 (no bias assessment for results only qualified based on ' 
concentration) to aid in the data entry process. 
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USEPA-CLP
 

lA-IN
 

INORGANIC ANAi~DATA S~T
 

JIJ"002 

Lab ..... 

Lab coele. 

C.imic C01:poZ'atioD 

CBDlIC Ca.e N'o.. 31897 

CODuact. 

MRAS .0.. 68-W-02-0&3 

8M RO.. KJ"002----- 
Matrix (.oil/water). SOZL-----  Lab Sample %Il. 030873-01 

Level (low/_el). LOW Date llec:eivac!. 7/3/2003 

" SolieS•• 99.3 

concentratioD tJD.tt. (ug/L or 'SIll/kg dry weight) • 

CAS 110. balyte COlICeDtration C Q • 
7429-90-5 l.1umimm 11100 II 

'440-31-0 Antimony 10.1 is JU1' J1'. I' 

'440-38-2 Ar.emc: 1210 I' 

'''010-39-3 Bar1,. 135 I' 

,440-U-7 Be~111,. 1.2 I' 

7440-41-9 cadlD:l,. 25.0 I' 

7440-70-2 Calci,.· 749O I' 

'440-47-3 Chroaiua 28.' I' 

'440-48-'" CoJ).1t 11.0 I' 

'440-50-' CoppeZ' 68.0 p 

'439-89-1 %Z'OII 31100 I' 

'''39-92-1 Led .u,0 I' 

7439-95-" Magne.i,. 17'0 I' 

7439-91-5 lIaIlgan••• 811 I' 

'.39-97-1 "Z'CUZ'Y 1.' CV 

' ....0-02-0 R1c:ke1 13.5 I' 

'440-09-' l'ot•••1,. 53'0 I' 

7782-49-2 S.1tud,. . ~ --1C I'.... 
'440-22-4 S11vu 1'.3 I' 

7440-23-5 Socii,. 103 - - U-Sk I' 

'440-28-0 'l'ha11i,. ... ~ " • L I' 

'440-62-2 VanacSi,. 44.7 I' 

, 7440-U-' Zinc 533O" I' 

Color Before. brown Clarity Before. n/. Texture. 

Color Attar. yellow Clarity Attar. n/. 

J'o%Ja :u.-:or ILMOS.1 
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USEPA-CLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

DA SAKPLB HO. 

KJoU03 

:Lab x.... C.~a Co~o~ation 

:Lab. Code. CBDaC Ca•• Xo.. 31897 

Xatri:& (.oil/"atar) • SOIL----
:Level (low/.ed). LOW 

~ Solida. 87 .8 

CODCentratioD tJI1ita (ug/:L or JI1/iI/k/J chy "eisrht). 

CODtract. 68-W-02-063 

RRA8 Xo •• 

:Lab Sample ID. 

Date Ileceived. 

030873-02 

7/3/2003 

NCJ/KCJ 

SDCJ HO.. KJoU02 

CAS !fo. &z1a1yt.e CODCeDtratiOD C Q • 
7"29-'0-5 Aluminum 16700 P 

7"oU-36-0 bti.3amly 12." U .... ~ P 

706"0-38-2 Ar••zdc 35.6 P 

706060-39-3 Barium 208 P 

706060-"1-7 Be~lliUlll 1.6 P 

7''oU-063-' Cac!llliUIII. ".6 P 

7"oU-70-2 Ca1ciUIII. 5320 P 

706060-"7-3 ~um 069." P 

7""0-"8-" Cobalt 106." P 

706060-50-8 Copper 12.' P 

70639-81-6 :troD 26900 P 

7063'-'2-1 L.ad 187 P 

7063'-'5-" Kag:a.••iUlll '''0 P 

7063'-16-5 Kaugaue•• 
, 

5" P 

7063'-17-6 .ercury 0.011 J J CV 

7"060-02-0 .ick.l 20.7 P 

706060-0'-7 Pota••iUIII. 7760 p 

7782-069-2 S.lenium - ~-

-K... P.. 
706060-22-" Silver 0.71 J ~ P 

706060-23-5 Soc!i:ma 171 --. 
-~ P 

706060-28-0 '1'hal1iua _.. .. R... P 

706060-62-2 vanac!i'lDa 7".2 P 

706oU-66-6 zinc "5" p 

Color aefore. 

Color After. 

b~OWD------
yellow 

Clarity aefore. 

Clarity Altar. 

n/a 

n/a 

'texture. 

CommeDt•• 

J'om.%A-m ILM05.1 

11 
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USEPA-eLP
 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

BPA SAllPLB BO. 

Lab Hama. Ceimie Co:porat:loD Contract. 68-W-02-053 

Lab- C04e. CBDaC C..e Bo ••· 31897 MRAS Ho •• SDGI BO.. 1fJ..002----- 
Lab SlUIIple m. 030873-03 

Level (low/me4). LOW----  Date Receivec!. 7/3/2003 

.. SoUc!a. 88.8 

CoDCeDtration 1JD:lt. (ug/L or mg/ksr d%y weigbt) • 

CAS Bo. ADal~e CoDCentration C Q • 
7"29-90-5 .A1umf.nua 12600 P 

7....0-36-0 .ADtimozzy 52.6 .... ~t.. P 

7....0-38-2 Ar.en:la · 911 P 

7 ....0-39-3 Bar:l.ua 85.0 P 

7 .... 0-011-7 Bezyll'iua 0.92 P. 
7....0-..3-9 Cac!miua 57." P 

7 ....0-70-2 calaiua U700 P 

7....0-017-3 Cbroa:l.ua · 29.' P 

7....0-...  .. Cobalt: 8.9 P 

7 ....0-50-8 Copper · 221 P 

7"39-89-6 :Ircm · ..1500 P 

70139-92-1 Lead 72..0 ... P 

7"39-95-" 1ragDa.:lua 11700 P 

70139-.96-5 KaDgane.e 3.50 P 

7013'-'7-6 Karaury 3.S CV 

74010-02-0 Riakel 010.2 P 

7....0-0.-7 Potu.iua 2860 P 

7782-"'-2 Selen:lua • A .. .. f<. P 

7....0-22-.. Silver 37.' P 

7....0~23-5 Soc!:l.ua 321 i1 ..~ P 

7....0-2.-0 'nualliua .oil "" ~ It P 

7....0-62-2 vanac!:l.ua n ... P 

7"010-66-6 Z:lD": SUO P 

Color Before. 

Color After. 

brown----- 
yellow 

clarity Before. 

Clarity After. 

D/a 

D/a 

'l'ezture. 

Artifact•• 

mecl:luza 

Comment•• 

I'o:r:m D.- IX ILM05.2 

12 



USEPA-eLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

BP1 SAJlPLB HO. 

KJto05 

Lab !f..a. 

Lab Coda. 

C.imic Corporation 

CBDlIC Cas. !fo.. 31897 

Contract. 

HRU .0.. 58-W-02-063 

S])Q HO.. KJoI002-----
xatrix (soil/watar). SOIL

.;..;.,;,;".:;,---

Laval (low/••d). LOW---;....--
% Solids. 92.5 

Lab Sampl. XD. 

Data Raeaiv.d. 

030873-0" 

7/3/2003 

CODCeDtraUon lJ'DiU (ug/I. or mg!kg dry "aight) • 

CU Ro. ADalyt. CODCeDtratiOD C Q • 
70129-90-5 Al1DDiDum 8510 P 

7"to-36-0 bt:1.cny 7." J "SI::: P 

7"to-38-2 ArsaDic 
. 

1700 P 

7""0-39-3 Bariua 79.2 P 

7"to-"1-7 Bazylliua 0.69 J ':J' P 

7""0-013-9 Cadmium 33.8 P 

7"to-70-2 Calcium 5toOO P 

7""0-017-3 Chroaiua 20.3 P 

7""0-"8-" Collalt 11.1 P 

"'''0-50-8 capp.r. 
: 

101 P. 
70139-89-6 :troD 31700 P 

70139-92-1 Lead 2590 P 

70139-95-" Kagn••iua 7020 P 

7U9-96-5 JlaDsran••• · 2050 P 

70131-97-6 xarcury ".2 c:v 
7""0-02-0 Rick.l 39.2 P 

"'''0-01-7 Pota••i,. 2050 P 

7782-0-2 S.laDiua - . - -(1... P 

7""0-22-" Silv.r 101.5 P 

7""0-23-5 Sodium 1'" J &..:'r~ P 

7""0-28-0 'l'hall!um . .. -;:.If: P 

7""0-62-2 VaDadium 39.2 P 

7""0-66-6 ziDC ·3530 P I~ 
C; ':To. e.

Color S.fora. 

Color 1ftar, 

IIrown------
y.llow 

Clarity S.fora. 

Clarity 1ftar. 

'A/a 

n/a 

Textural 

Artifacts. 

medium 

COJIIIIl8Zlts. 

:rorm XA-Dr 
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USEPA-eLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

KJ4006 ' 

Lab ..... Ceimic COrporation 

Lab COCSe. CBDa:C Ca.e !fo.. 31897 

xatds (.oil/water). SO:rL 
~~---

Level (low/DIed). LOW-----
~ Soli~. 86.1 

concentration tTIlit. (ug/L or r.g/JuJ dzy weight) , 

Contract. 

HRAS .0.. 
Lab Sample :ID. 

Date Receivec!. 

68-W-02-063 

030873-05 

7/3/2003 

SDGI HO.. MJ4002 

CU Bo. ~7te COIu:ea.tration C Q II 

7n9-90-5 UUlllinua · 12000 P 

7140-36-0 btimony · 3.5 J .... .:J'1(. P 

7440-38-2 k.eDic 3:i00 P 

7140-31-3 

7140-41-7 

74to-U-' 

Ba:r:lua 

Bezylliua 

Cadld.,. 

· 
-
· 

56.6 

0.92 

36.' 

P 

P 

P 

7440-70-2 Calc!.,. '1'700 p 

.7'140-47-3 CbZ'ClIDi,. 27.4 P 

7440-48-4 Caba1t · 13.1 P 

7140-50-8 

7U,-8'-1 

7U'-'2-1 
7431-95-4 

COpper 

:rZ'OD 

Lead 

"padua 

· 
· 
· 
· 

48' 
41100 

3750 

11300 

P 

P 

P 

P 

7U'-96-5 JlaJigane•• 2960 p 

7439-97-1 JIeZ'c1Uy 1.5 CV 

7440-02-0 B:lck.l 39.0 P 

7440-09-7 Po~.iua 3590 P 

7782-"-2 Se1eDi,. :I.", yo ... R.... P 

7140-22-4 S:ll~ 11.2 P 

74U-23-5 

7440-21-0 

SocS:I.ua 

!'ball:lua 

271 
L .. 

J "JI( 
~ 

P 

P 

7"0-62-2' Vana4iua n.l p 

7440-&8-& Z:l.DC 37~0 P ~ 
-..~ 

Color Before, 

COlor After. 

brOW'll-----
yellow 

Clarit7 Before. 

Clarity After. 

n/a 

n/a 

'l'estu:re. 

Artifact•• 

ma4i,. 

ComIUJ1t•• 

J'o:na :EA-III ILMOS.l 
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INORGANIC ANALYSIS DATA SHEET 

D~ SAKPLB )to. 

1IJ4007 

Lab Hame. Ceimic Co:rpora~iOD 

Lab Code. CBDaC Ca.e 50•• 31897 

Katr:l.x (.oil/water). SOXL-----

Contract. 

NRAB Ho •• 

Lab Sampla :m. 

68-W-02-063 

030873-0& 

SIlQ RO.. 1IJ4002 

Leve1 (low/mad). LOW----
~ Soli~. 87.' 

ConcUltraticm. tJniu (UIiJ/L or fII9/kg dry _ight) • 

Data .acaivad. 

KG/EQ 

7/3/2003 

cas 50. ba1yta Ccm.cctrat:ioa. C Q • 
742'-'0-5 A11Ddmm 9330 P 

7440-36-0 AzLUmonr 18.' .... jt P 

7440-38-2 Ar.enia 1500 P 

7440-3'-3 • arium 40.6 
. 

P 

7440-41-7 .azyll:iua 0.7' is -:s P 

7440-43-' Cadlldum :21.3 P 

7440-70-2 Calc:iua 4~300 P 

7440-407-3 ChrClllld.um 25.5 P 

7440-408-40 Cob.l~ 7.3 is· ~ P 

7440-50~8 Copper 257 P 

743'~8J-' :Iron 53500 P 

743'-92-1 LeacS 3110 
. 

P 

743'-15-4 llape.:iua 74020 P 

7403'-91-5 IlaDgan••• 7090 P 

7439-n-, .arc:uzy 1.1 CV 

74040-02-0 Rickel 27.0 P 

7440-0'-7 Pota••ium 1&80 P 

7782-"'-2 Selenium ..- - -= I<.. . P 

7440-22-40 Sil"er 25.' P 

74040-23-5 

7440-28-0 

7440-62-2 

Sodiua 

Thallium 

Vanadium 

115 
# 

--v.. :- (lLT"
-It-

P 

P 

P 

~.~ 

39.2 

7440-66-& ZiD~ 33010 P .L 
~~'C 

Color Bafora. brown Clarity Bafora. D/a Texture. madi\Dll 

Color ~ftar. yellow Clarity Aftar. a/a 

rOnl U-IH n.MOS.2 
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USEPA-eLP
 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

EPA SmlPU NO. 

MJU08 

Lab .ame. Cetmic Corpo~atioD CoDtractl 68-W-02-063 

Lab Code. ClIIJaC ca.e No •• 31897 DAB Ro •• , SOO NO.. KJ"002 

Matrix (.oil/water). SOJ:L----  Lab SUIP1e :m I 030873-07 

Level (10w/me4). LOW-----  Date Received. 7/3/2003 

95.9 

Jm/XG 

CAS Ro. ba1yte CODceDtraUOD 'C Q II 

7U9-to-5 A11D11iDua 1710 I' 

7""'0-36-0 ADtiJDony 253 ~:1f: I' 

Ar.eDia 
. 

6180 I'7""'0-38-2 ~ 

7""'0-31-3' Ba~iua 238 . I' 

7""'0-"1-7 Bexyll1u. 0.12 J :r I' 

nU-U-9 Cac!ld.ua 12.1 I' 

n4O-70-2 C&1ciaa 24000 I' 

7""'0-"7-3 Cbroai'llla 5." I' 

7""'0-48-" CObalt 2.3 J -::s:t I' 

7""'0-50-8 Copper 588, I' 

7439-89-6 J:roD 57700 I' 

7439-92-1 Lead 18500 -it I' 

7439-95-" llagDe.iua 1020 J :r I' 

7439-Jl-5 lIaDg&lie.e 1020 I' 

7439-"-' ,"~cury 1.1 CV 

7"40-02-0 Bickel 
. 

8.7 I' 

7""'0-0'-7 I'ot_.i,. 2950 I' 

7782-"'-2 Se1eDi'llla - ~L I'... 
7""'0-22-" Sil".e~ 55.5 I' 

7""0-23-5 Sodium 282 J ....-rk... I' 

7""0-28-0 Thallium - • I I'0l0. _ 

7""0-52-2 V&D&4i'llla 12.6 Jt; I' 

7""0-11-' Ziuc 2040 II 

Color Before. 

Color Afterl 

hrOWD----- 
yellow 

Clarity Before. 

Clarity Uteri 

D/a 

D/. 

Texture. 

C02IIIIleDt., 

I'ora IA-Dr D..M05.1 

16 



------

USEPA-CLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

BPAo SAMPLB RO. 

XJU09 

Lab ..... C.~c Corporation . COD.tract. 68-W-02-063 

Lab COde. CBDlIC Ca.e .0.. 31897 HRAS No •• 

Katra (.oil/water). SO:Ir,-----
1..".1 (low/med). LOW ----

Lab .Sample III. 

Date .ecelved. 

030873-08 

7/3/2003 

" Solic!ll: 99.3 

concentratioD unit. (ug/L or JIIIfl/kg dry weight) • 7JIG/XJJ 

S1)Q 110.. XJU02 

CAS Bo. ADa1yt:e. CoDcentratioD C Q • 
7oU'-90-5 A1aainma 5920 P 

7UO-36-0 Antimony 206.7 ...... ~ P 

7UO-3B-2 Ar.en:lc 12060 p 

7UO-39-3 Barima 506.2 P 

7UO-t1-7 B.~ll:lma 0.53 . J :r p 

7UO-o63-t Cadldma 20.1 P 

7UO-70-2 Calc:lua 75BO P 

7UO-t7-3 CbraIId.ma 18.0 P 

7UO-U-0I CoJ:talt: 7.8 J .':1" P 

706010-50-8 . COpp.r 55.5 P 

7t31-BJ-' ::tron 26-600 P 

70631-'2-1 Lead 1600 P 

70631-95-06 Magn••:l,. -6600 P 

7063'-"-5 IIImgaza••• 2780 P 

70631-97-' llarc:uzy 1.2 CV 

7UO-02-0 .:lckel 26.2 P 

7UO-0'-7 Pota••i,. 1610 p 

7782-U-2 S.leDima ..... ... :::;1 p 

7UO-22-t Silver B.t P 

7UO-23-5 So4iua 1306 - -. U:s'k:.. . p 

7UO-2B-0 'rhal1ima ... . - L P 

7UO-62-2 Vana4ium 2'.7 P 

7UO-66-6 zinc 22060 p 

Color Before. brown Clarity Before. n/a Texture. 

Color After: y.llow Clarity After. n/a 

!'ona :IA-nt' ILMOS.1 

17 



------

·USEPA-CLP
 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

UA SAHPLB RO. 

KJ4010 

Lab K.... ce:lmic Corpora~i011 C021tract. U-W-02-0n 

Lab Code. CliDC:C Ca.e Ko.. 31897 IIRAS Ko •• SDG HO.. KJ4002 

Matrix (.oil/water). SOZL Lab Sample :m. 030873-09 

Level (lcnr/me4). LOW Date ReceivK. 7/3/2003 

, Soli4•• ".1 
CoDCentration VAit. (ug/L or mg/kg cb:y weight) • 

CAS Bro. ADalyte CODcentration" C Q 11 

742'-90-5 AlumiDU. 7140 P 

7440-36-0 AD~iJIIoDy 22.3 ~ P 

7440-38-2 Ar.eDic 1120 P 

"40-31-3 Bariu. 51.5 P 

7440-41-7 Bezyl1iua 0.13 J ";1 P 

7440-43-' Cadaiua 22.0 P 

7440-70-2 Calciua 2000 P 

7440-41-3 ChrOlllliua 18.2 P 

7440-48-4 Cobalt: '.3 P 

7440-50-8 Copper "'.5 P 

"3J-SJ-I ZrOD 30500 P 

70'-92-1 Lead 1310 P 

70'-15-4 Kape.iua 6000 P 

743'-'1"5 llaDga:ae.e 3740 P 

70'-17-1 llercury 1.5 CV 

7440-02-0 .ickel 30.7 P 

,.40-0'-7 

7782-4'-2 

Pota••iua 

SeleDiua 

2080 . . -fI-
P 

P 

7440-22-4 Silver 10.4 P 
. 

"40-23-5 
7440-28-0 

Sodia. 

Tba1liua 

161 
~~_. J 

ft'_ 

.. Ie}K. 
- 11 

P 

P 

7440-12-2 vanacUu. 33.0 P 

7440-"-1 ZiDC 2540 P 

Color Before. 

Color After. 

brOWD----- 
yellow 

Clarity Before. 21/a 

21/a 

Texture. 

Artifact•• 

Co-ent•• 

,"Onl IA-IH ILM05.1 

18 



USEPA-CLP·
 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

SPA SAKPLB NO. 

KJoI013 

Lab Name. C.imic Coxporat:ion Contract. 68-11-02-063 

Lab Code. CBDlIC Ca.e No.. 31897 lIRU No•• BOG NO.. HJ4002 

Matrix (.oil/water). SO%L-----  Lab Sample Dh 030873-10 

Level (low/.-d). LOW----  Date Received. 7/3/2003 

!II Solida. 67.8 

CoDCentratioD UDiu (ug/L or JlJfi/k9 4%y weight). KG/EQ 

CAS Bo. .balyt. CoDcllDtratioll C Q II 

7012J-JO-5 Aluminua. 5J20 JI 

7440-36-0 bt:imony 17.01 U .....ru:: JI 

70loi0-38-2 . Ar.eDic 38.8 JI 

70loi0-39-3 Barium 73.7 JI 

70loi0-011-7 B.zyllium 0.67 J J JI 

7UO-n-J Cadm:l.um 1.0 J ~ JI 

70loi0-70-2 Calcium 2JJO JI 

70loi0-017-3 Chrom:l.u. 201.8 JI 

70loi0-018-01 .CoJ:»a1t: fi.fi J ~ JI 

70loi0-50-8 Copper 8.01 JI 

70139-BJ-' %rOD 13100 JI 

70139-92-1 LeacS 130 JI 

70139-95-01 Jlap••ium 01510 JI 

70139-9&-5 Mangane•• 125 JI 

7nJ-97-fi llercury 0.15 U CV 

70loi0-02-0 Rickel 11.6 JI 

701,,0-OJ-7 Jlot:a••ium 26010 P 

7782-U-2 SeleDium ......... - «... JI 

~UO-22-01 Silver. 
. 

2.J U JI 

70loi0-23-5 SocUum 9&.7 - .;;  (11'11:::: JI 

70loi0-28-0 Thallium - .. -., Z JI 

70loi0-'2-2 VanacUum 28.1 JI 

74010-&&-fi Zinc 191 JI 

Color aefore. 

Color After I 

bJ:'OWJ1------ 
y.llow 

Clarity aefore. 

Clarity After. 

n/a 

ilIa 

'1'~ture: medi.um 

COlIDUIltal 

J'O%1ll U-I1f ILM05.1 

19 
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t . 

USEPA-CLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

DA SAKPLB NO. 

Lab Hame. Ceiaic Corpora~ioD 

Lab Code. CBIKIC case Ho.. 3189' 

Xatr:Lx (.oil/water). SOI:L-----
Level (low/ae4). LOW 

, Soli48. 35.3 

CoDtract. 

HRAS Ro •• 

Lab 88Dple IIh 

Date Received. 

68-"-02-063 

030873-11 

7/3/2003 

SJ)Q 110.. KJt002 

CAS 110. ADalyt:e CoDeeDtratiOD C Q • 
70629-90-5 A1\1111iDua ' 10800 P 

7440-36-0 ADt:imoDy 32.1 U' ...~t. P 

'''060-38-2 .Ar.8Ilic 13.9 P 

'440-31-3 .ari,. 15' P 

'440-"1-' .eJ:Y1liua 1.1 . J :r p 

'7440-"3-9 Cadldua 6.8 P 

'440-'0-2 Calciua 2"900 » 
'440-"7-3 Cbroaiua 3&.5 » 
'440-"'-" Cobal~ '.9 J :1' P 

'440-50-8 Copper 3'.1 P 

,'''3J-st-S :trOD 12500 P 

'439-92-1 Lea4 228 P 

'''31-95-4 ..pedua 7550 » 
743J-U-5 1IaDgana•• 129 P 

'''31-97-' Ker~ 
," 0.22 J 'CJ CV 

'440-02-0 .icke1 32.S P 

,440-OJ-' Po~a••i,. 1480 J \t P 

7782-"'-2 S.len.iua ...-.. ...- ---L p 

7660-22-4 

'4&0-23-5 

Silver 
Sodiua 

1.1 
176 

J 
~ 

-.:S 
- LL11L 

P 

P 

'440-28-0 Thalliua ~ ... - -If.. P 

'440-62-2 Vanaeliua 33.9 » 
7640-66-' Zinc '"'0 P 

Color Sefore. 

Color After. 

brown-_.....:..._-- Clarity Sefore. 

yellow Clarity After. 

D/a 

D/_ 

Tezture. me4iua 

COIIIIIIents. 

J'ozm u-m ILM05.1 

20 



-------

USEPA-CLP
 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

I 
BA .SAJGlLB 

IIJoI01.5 

HO~ 

Lab Hame. Ceimic Corporation Contract. 68-W-02-063 

Ca.e Ho.. 31.89'· HRU Ho •• SDG JIO.. KJoI002 

Katra (.oil/water). SOI:L-----  Lab Sample ID. 0308'3-1.2 

Level (low/mad). LOW----  Date Received. '/3/2003 

III Soli48. U.8 

CoDceDtratioD UDiu (ug/L or JI/IiIlkg dry weight). 

CAS No. ADalyte CoDCCltratloD C Q • 
'0129-90-5 A1.11IIdD1m 8290 P 

'01010-36-0 btimDDy 2.2 J ";:k:.. P 

'''''0-38-2 Ar.ezdc 
. 

2'.3 P 

'01010-39-3 Bari,. 121 p 

'''''0-011-' Bezy11i,. 0.'8 J "'3 P 

'01010-013-9 C.daiua 01.8 p 

'01010-'0-2 Calciua 5580 p 

'01010--17-3 c:m:OIIdua 201.7 P 

'01010-018-01 Cobalt 7.5 J ':::J' P 

7""0-50-1 Copper - . 26.01 P 

'''31-89-6 I:rOD - 1.01800 P 

'0139-92-1 Lead 50' P 

'''39-95-01 Mape.i,. 5'10 P 

7U9-!Ui-5 KaDgane.e 381 P 

'0139-97-6 llercuzy 0.18 ev 

'''''0-02-0 Bicke1 
.. 

26.01 P 

'''''0-09-' Pot•••i,. 1'00 p 

7782-01'-2 Se1ezdua - -..f'. p-. ... 
'01010-22-01 Silver 3.6 P 

'''010-23-5 So41,. 107 ~ 

\A~ P 

'01010-28-0 '1'ha11iua --" ~ -7 P 

'''''0-62-2 Vanadium 31.01 P 

'''''0-66-6 zinc 796 p ~ 
V-

COlor Sefore. brown Clarity Sefore. D/. 'lezture. ..cU.um 

COlor After. yellow Clarity After. D/. Artifact•• 

rora U-IN ILM05.1 

21 



------

USEPA-CLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

DA S»IPLB NO. 

KJ4016 

Lab NUle. Celmia Corporation 

La!» COd.e. CJIlDaC ca.e No.. 31897 

Katrix (.oil/water). SOJ:L----
Level (low/me4). . LOW-----

Con~rac~. 

1UtA8 Ho•• 

Lab Sample :tn. 

»ate Received. 

68-"-02-063 

030873-13 

7/3/2003 

SI)Q NO.. KJ4002 

Concentrat1011. tJ'AiU (UIi//L or mtI/l/kg dry weight:) • 

CAS Bo•. ADa1yt:e CaDCentratiOll c: Q X 

7421-90-5 Aluminum 5500 p 

74'10-35-0 Antimony 12.4 U. ... ;:n. P 

7440-38-2 .a.r.enia 11.' p 

7440-3'-3 Ba:iua 10' p 

7440-41-7 B.rylliua 0.55 J ~ P 

74'10-43-' C:.dldua 
. 

2.' P 

74'10-70-2 Calaiua 4570 p 

74'10-47-3 ChzCllllliua 18.3 P 

74'10-48-4 Cobalt 5.5 J ~ P 

7440-50-8 Copper 12.7 p 

743'-If-' IZ'OIl 10800 P 

743'-12-1 Lead 107 P 

743'-'5-4 1IagD.••iua 4150 p 

743'-"-5 ·JlaDgane•• 224 p 

7o&39-n-5 Jrerc:uzy 0.07J J ~ CV 

74'10-02-0 .:l.c:kal 1'.5 P 

74'10-0'-7 Pota••iua 1340 P 

7782-4'-2 S.leni,. . - - - -1L P 

7440-22,..4 S:l.1Yer 0.12 J "::J P 

7440-23-5 Jodi,. 72.5 
.;;; . ~ I r.d"_ p-

74'10-28-0 '1'hall:1.,. . ~ P 

7440-12-2 Vanadi.ua 23.2 P 

7440-15-1 line 283 p 

Color lefore. brOWD Clarity lefore. n/a 'l'extura. medium 

Color After. y.llow Oarity After. n/a 

I'ora :EA-I1f ILMOS.2 

22 



USEPA-eLP 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

Lab Name. 

Lab COde. 

Cetmic Coxporation 

CBDD:C Case lfo.. 3J.897 

COnt.ract.. 

NRAS No •• 

68-"-02-0&3 

JL1t0I.7:..---I 
IDa MO.. XJt002----- 

Kat.ria (soU/wat.u). SOXL----  Lab BlUllple m. 030873-U 

Level. (low/lUC!). LOW-----  Dat.e Received. 7/3/2003 

'II solids. 50.5 

Concentrat.ion 'OI11u (ug/L OJ: JDSJ/kg dry _ight.] • 

cas 110. ADalyte CoDCeDtrat.ioa C Q • 
7t29-9O-5 A1.uadnwa 8340 :P 

7UO-36-0 Antimony 8.7 is "-dk. :P 

7UO-38-2 Ar.eDic 258 :P 

7UO-3'-3 BU'iwa 1.08 :P 

7UO-"1-7 Bezyllima ci.82 is ~ :P 

7UO-'I3-' Cadmiwa 8_' :P 

7UO-70-2 CaJ.c!:ma 8660 :P 

7UO-"'-3 Ch:r:oai,. 26.' :P 

7UO-"8-. Coba1t 7.2· J ..,.. :P 

7UO-50-8 Copper "'., :P 

7t3t-89-6 Xroza 16700 I' 

?t3t-J2-1 Leacs 745 :P 

7t3t-95-. llagDe.ima 6130 P 

7.3'-'6-5 Ilang'lUle•• 881 :P 

7t3J-97-6 llercuzy 0.25 CV 

7t.0-02-0 BickeJ. 22.5 :P 

?t"O-OJ-7 I'ota••ima 1910 :P 

7782-4'-2 SeJ.lmiua ...-.-. - k I' 

7440-22-4 Silver 7.5 :P 
-7t40-23-5 Soc!iua 1.65 - -. Ujt.. :P 

7t.0-28-0 'tb.a11!ua -"'T •• . -•.It:.. :P 

7t40-62-2 VanacU.ua 33.5 :P 

;640-615-6 Zinc 1150 :P 
",. .. 

COlor Before. 

Color Aft.u. 

brown------ 
yellow Clarity Aft.er. 

u/a 

u/a 

Text.ure. 

CCIIlIIWDt.S' 

Fora U-DI 

23 



------

USEPA-CLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

BPA SAXPLI: R'O. 

JlJto18 

Lab ..... 

Lab COd.. 

c.imio Corporat.ioD 

CBDlIC ca•• No.. 31897 

Contract. 

NRAS No •• 

68-W-02-063 

SDQ 110.. JIJ..002 

Xatrix (_oil/water). SO%L---- Lab SUlpl. m. 030873-15 

Leval (low/-.c!). LOW 

, 5011"-1 61." 
CODCea.tration l7Dits (ug/L or lII!l/kg dry weigbt) • 

Dat. Rea.ive4. 

'IS/E.G 

7/3/2003 

CAS J'o. ADalrt • CODCesltratioza C Q • 
"'21-90-5 A11DdD1DD 5530 l' 

7UO-3li-0 kt.:bIoZW 21.5 ..... j't l' 

7....0-38-2 Arsenio 207 l' 

7""0-31-3 Bari,., 87." l' 

7UO-"1-7 B·rr11iua 0.7<1 J :r l' 

7....0- ..3-' Cadla:1,., 10.2 l' 

7UO-70-2 Calo!,., 5750 l' 

7....0-"'-3 ChraIaiua 22.3 l' 

7""0-41-" Coba1t. &.8 J ~ l' 

7....0-50-8 Copper 1t.0 l' 

7"U-n-, J:roza 1 ...00 P 

70'-92-1 Lead 18..0 l' 

7<131-95-" Kape.i,. 5570 l' 

"'U-n-5 IlaDgaa.••• 10'0 l' 

70'-97-' llerauzy 0.28 c:v 
7....0-02-0 .iokal 17." l' 

7 ....0-0'-7 1'ot._.l,. 2080 l' 

7782-"'-2 S.lea.:i.. ...... - .Ill ((.. l' 

7....0-22-.. . Sil".r 17." l' 

7....0-23-5 So4iua 122 • 1I.1Ic.. p-
7UO-28-0 '1'ha1li.. "'-II -"L ---L l' 

7....0-62-2 Vaa.ac:U.. 3".3 l' 

7....0-U-' ZiDG 15..0 l' 

Color B.for.. browa. Clarity B.for•• D/a Textur•• 

Color Aftul yellow Clarity Aftu. D/a .&rUfaau. 

FOnl a-Dr ILM05.1 

24 



--

-------

USEPA-eLP
 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

BPI. S~LIl Ji1O. 

Lab If.... Ce~c Corporation Contract. 68-"-02-063 

Lab Code. CBDaC Ca.e Ko •• 31897 HRAS JJo •• SDGHO.. XJ4002 

Katr~ (.oil/.ater). SOXL 
~;.;,;;.;..---

Lab Sample m. Oi0873-1& 

Level (low/lIle4). LOW-----  Date Receive4. 7/3/2003 

, Soli~. 56.9 

Concentration unit. hag/I. or 'II1IiI/kg 4q .eight). KG/KQ 

Concentration CCAS .0. ba1~e 0 II 
. 

I'{ 7130A1'1Dd.nma7429-90-5 
J I'7.0Antimony744.0-36-0 ..itt.. 

I'116Ar.enic7440-38-2 
I'n.3B&rima7440-39-3 
I'Bery11ima J0.817UO-41-7 ~ 
I'1.9Cac!aliua7UO-43-J 
I'Calc:iua 65107440-70-2 
I'24.8c::hz'aaaiua7UO-47-3 

J I'7.5Coba1t7UO-U-4 ":1 
I'35.1Copper7440-50-1 
I'1&000Xron7U9-8J-I 

U7 I'Lead7439-92-1 
SUO I'Kagn••iua7439-95-4 

lIaJlgan••• 763 I'7439-96-5 
CVllarc:uzy 0.287439-J7~1 

16.5 I'Rickel7440-02-0 
I'2730Pota••iua7440-09-7 .A A I'Se1eniua7782-41-2 L 
I'5.9Si1ver7UO-22-4 

I'110Sodiua7440-23-5 -- u:rt: 
, ... I'Thalliua7440-28-0 

I'33.2 --- II 
Vanadiua7440-62-2 

1030 PZinCl7440-66-1 

~ ~ 

Color aefore. brown Clarity Before. n/a Texture. 

Color After. ye110w Clarity After. n/a 

1'0rlll u- I1'f ILMOS.2 
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------

------

USEPA-cLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET 

BPA SAJlPLB NO. 

KJoI020 

~ Namel c.iJlic coxporatioD 

Jlat:d.x (.oil/water). SO:tL----

Lab Codel CBDlIC ca•• No. I 31897 

CoDtraetl 

DAB No. I 

Lab Sample m I 

68-W-02-063 

030873-17 

SDG NO.1 KJoI002-----
Level (low/mec!) I LOW Dat:e R.e.iveell 7/3/2003 . 

'II Soli~. 56.5 

CAS JIG. 

70&21-90-5 

70&0&0-3S-0 

70&0&0-38-2 

701010-39-3 

balyt:. 

AlumiDum 
ADtimoDy 
Ar.eDic 
Barium 

CODcezatratioD 

· 701010 
- 5.3 

158 
· 92.01 

C 

is 

Q 

... ::1[. 

•
•
•
• 
P 

70&0&0-011-7 

701010-013-' 

B.zyllium 
Cadmiua · 

O.BS 

'.1 

is 1f •
• 

"'010-70-2 Calciua 7130 P 

70&0&0-017-3 

70&0&0-018-01 

70&010-50-8 

7013'-19-6 

7013'-92-1 

70&39-95-01 

c:brcaiua 
~a1t 

Copp.r 
. :troD 

Leacl 

JIagD••iua 

-

· 

201.8 

7.2 

301.8 

. 15S00 

SO01 

5190 

is "7f 
•
•
•
•
•
• 

7013'-"-5 IlaDg'Ul••• '" P 

7U'-97-lS 

70&010-02-0 

70&0&0-0'-7 

7782-0&9-2 

70&0&0-22-01 

70&0&0-23-5 

llerc:uzy 
Rick.l 
.ota••ium 
S.leDiua 
Sil....r 
Sodium 

0.21 

18.1 

2120 ..... 
8.1 

152 

--= 

"V 

- lL 

.... u:1'tl 

c:v 

•
•
•
•
• 

70&010-28 -0 Thalliua -.-, - "L P 

70&0&0-&2-2 VanacSiua 31.2 P 

70&0&0-U-lS Zinc 1170 • ~ 
~, 

COlor Before. browu Clarity Before. Dla Texture. medium 

Color Aftul y.llow Clarity Aftarl D/a Artifact•• 

I'ona :lA-Ill ILM05.1 
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•. USEPA-eLP 
lA-IN 

INORGANIC ANALYSIS DATA SHEET 

UA SAKPLB RO. 

XJ4021 

Lab ..... 

Lab COde. 

Ce~a Corporation 

CBDaC Cue .0.. 31897 

Coutxact. 

NRAS No •• 

68-W-02-063 

SOO RO.. KJ4002 

llatxiz (aoil/"atex). SOZIo----
Level (low/med). LOW 

~ Soli~. 71.0 .. 

Lab Sample ID. 

Date Received. 

030873-18 

7/3/2003 

CAlI No. balyte CoucentxatiOD C Q • 
742'-'0-5 A1umiuum 6590 P 

74010-36-0 ADtimouy 
. 

015.4 .... -:tL P 
701010-38-2 Ax.enia 1200 P 

74010-39-3 Barium 78.7 P 
74010-41-7 Bery11iua 0.83 J LT P 

74010-013-:' Cadlaium '.2 P 
701010-70-2 Calciua U40 P 
701010-47-3 Chrom:Lum 27.J P 
701010-018-01 Coba1t J.6 J :"1' P 
701010-50-. Copper 227 P 
7013J-It-6 ZrOll 66100 P 

7013J-'2-1 Lead 3280 p. 

70139-J5-4 llagne.ium ,oto P 
7013J-U-5 IlaDglIDe.e U50 p 

7013J-97-6 Mercury 0.301 CV 

701010-02-0 Ricke1 20.2 p 

70140-0J-7 Pota••ium 3030 P 
7782-4J-2 Se1enium ., If 

~£ P 
74010-22-01 Si1ver 31.7 P 
7440-23-5 Sod.ium 87.0 ..- -& (,Qk. P 
701010-28-0 '1'ba11iua - - ~ P 
701010-62-2 VlID&cSium 55.2 P 
7440-66-6 Ziuc 2170 P -L 

~ "c..-

Colox aefore. 

Colox Aftex. 

brown 

ye110w 

Claxity aefoxe. 

Claxity Aftex. 

u/a 

u/a 

medium 

ColllllleJ1ta. 

I'ona U-IN n.M05.2 
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USEPA-eLP 

lA-IN 

INORGANIC ANALYSIS DATA SHEET. 

BP1 SAJlPLB HO. 

MJU22 

Lab Kame, 

Lab Code' 

C.iaic Corporat:iolL 

CBDaC ea•• Ko., 31897 

Cqll.~:ac~. 

~ .0.. 68-11-02-063 

SDQ HO.. MJ"002 

Ma~r:1x (.oil/water). SO%L-----
Level (low/med). LOW----
, So11da. U.O 

Lab SUlpl. II). 

D.~e a.ceiv.d. 

030873-19· 

7/3/2003 

os .0. AII.a1y~. Cozu:aII.~ra~ioll. C Q II 

70129-'0-5 lluaiILum 10300 

»'L1t 
P 

P7UO-31-0 bt:imoZLY ".9 J 

7UO-38-2 Ar.ezdc 224 

,'1" 

~ 

tl - It 

.. Lt.""'
--tt... 

p 

p 

P 

P 
p 

p. 

P 

P 

P 

P 
p 

P 

CV 

P 
p 

P 

P 

P 

P 

P 

7UO-39-3 Bari,. 125 

7UO-"1-7 B.ryllium 0.98 J 

7UO-U-9 C.dmi,. 8.6 

"'''0-70-2 Calci,. 8750 

7UO-0&7-3 Chromium 31.8 

7UO-U-" Cobalt: 7.5 J 

7UO-50-8 Copp.r 13.0 

70139-89-1 %ron 
. 

17tDO 

70139-92-1 Lead 989 

7U9-!J5~" 1IagD.~.iua 1990 

7"39-96-5 JIaD.g&D.••• 550 

"'39-97-1 ~cury 0.'" 

7 ....0-02-0 Bick.l 2".1 

7 ....0-09-7 Pot:...iua 2200 J 

7782-tJ-2' S.leni,. -_ ... -v 

7UO-22-" Silv.r 9.0 

7UO-23-5 

7UO-28-0 

7UO-62-2 

socSiua 

'l'ha11ium 
V&D.acSium 

195 

- -
-~-

. 38.2 

7UO-66-6 ZiZLC 960: p~~ 

Color Befor.. 

C:olor After, 

hrOWD. .-----
y.llow 

Clarity B.for•• 

C:lari~y Altar, 

IL/a 

IL/a Ar~if.c~•• 

C:OJIIIIIaIlt. I 

I'ODI u-m ILM05.1 
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USEPA-CLP
 

lA-IN
 

INORGANIC ANALYSIS DATA SHEET
 

SPA SAKPLB NO. 

KJt023 

Lab Rame. C.1mic Corporation CoDtract. 58-W-02-063 

Lab Code. ClIDaC Ca•• Ro.. 318'7 lQlAS Ro•• SOO BO.. KJt002----- 
xatriz (.oil/water). SO:IL-----  Lab Sample ZD. 030873-20 

Lev.l (low/.ed). LOW ----  Date Received. 7/3/2003 

'II Solid•• U.5 

CODCu,tratioD tJDit. (ug/L or ~/kJJ dory weight). JII.G/EG 

CAS Ho. ADalyt. CoDCeDtratiOD C Q • 
7t'2'-'0-S Alum!Jrma 7280 P 

7UO-35-0 Antimony '.5 U ....~ P 

7UO-38-2 Ar••llic 10.3 P 

7UO-3I-3 Bari,. n.o P 

7UO-tl-7 B.rylliua 1.0 P 

7UO-U-' Cac!lldua O.tO J ~ P 

7UO-70-2 C&lciua US P 

7ttO-n-3 Chromiua 1.3 J j P 

7UO-t8-t CObalt 1.7 J j' P 

7UO-SO-8 Copp.r 5.1 P 

7UlI-89-5, :Iron 5tl0 P 

7t3'-'2;.1 L.ad 23.5 P 
7t3l-lI5-t Kap••ima 788 J ":1 P 

7UlI-II5-5 IlaDgan••• 103 P 

7t3ll-1I7-5 "rcu~ 0.0.7 'J :'1' CV 

7UO-02-0 Bick.l 2~t J -r P 

7UO-OJ-7 Pota••:!.,. 921 P 

7782-tll-2 

7UO-22-t' 

S.l.dua 

Si1".r 

iT... 

1.5 
-
U 

-~ ,P 

P 

7UO-23-5 Sodiua 13100 - • .Jk.. P 

7UO-28-0 '1'ha11iua ~-- II -=-It P 

7UO-52-2 Vanadiua 7.7 J J P 

7UO-U-5 Zinc 2t.3 P 

Color aefore. brown Clarity aefore. n/a Texture. medium 

Color Atter. y.1low Clarity Attar. n/a 

FOnl IA-IX ILM05.1 
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USEPA-eLP 

t:z-JN 

PREPARATION LOG 

Lab lI'amel Ceimic: COrporaticna CoD~r.C:~1 68-W-02-063 

Lab Codal ClIDaC ca•• NO.1 31897 HRA8 No.1 SDa HO. I 11014'002 

'reparatioD X.thadl Cll 

BPA Sample .0. Prepara~ioD D.~a w.igh~ (gr_) Vo1\111e (mL) 

1115801 7/1./2003 0.20 100 
LCSSOl 7/14/2003 0.05 100 
1IJ4002 7/14/2003 0.20 100 
1IJ4003 7/14/2003 0.20 100 
1IJ4004 7/14/2003 0.20 100 
1IJ4005 7/14/2003 0.20 100 
1IJ4005S 7/14/2003 0.20 100 
IIJt005D .7/14/2003 0.20 100 
1IJ4001 7/14/2003 0.20 100 
1IJ4007 7/14/2003 0.20 100 
1IJ4008 7/14/2003 0.20 100 
1107400' 7/14/2003 0.21 100 
11074010 7/14/2003 0.20 lOG 
1IJ4013 7/14/2003 0.20 100 
1IJ4014 7/14/2003 0.20 100 
IIJto15 7/14/2003 0.20 100 
1IJ4011 7/14/2003 0.20 100 
11074017 7/14/2003 0.20 100 
1IJ4018 7/14/2003 0.20 100 
IIJtolJ 7/14/2003 0.20 100 
1IJ4020 7/14/2003 0.21 100 
1IJ4021 7/14/2003 0.20 100 
1IJ4022 7/14/2003 0.20 100 
1IJ4023 7/14/2003 0.21 100 

J'ora uX-nt :ILK05.2 
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USEPA-CLP 

U-IN 

PREPARATION LOG 

Lab ..... C.imic COrpOra~iOD Contract. 68-W-02-063 

Lab Code. CBDaC ca•••0.. 31897 NRAS .0.. SDO RO.. IIJt002 

Pr~aratiOD X.thad. HSl 

BPA Sampl. _0. Pr~&ratiOD Dat. Weight (graa) Voluma(aL) 

PBSOl 7/17/2003 1.00 200 
LCSSOl 7/17/2003 1.00 200 
IIJU02 7/17/20.03 1.03 200 
IIJU03 7/17/2003 1.10 200 
IIJUot 7/17/2003 1.301 200 
IIJU05 7/17/2003 1.39 200 
ILJ't005D 7/17/2003 1.40 200 
IIJU05S 7/17/2003 1.3' 200 
IIJUOI 7/17/2003 1.38 200 
IIJU07 7/17/2003 1.201 200 
IIJU08 7/17/2003 1.02 200 
IIJUO, 7/17/2003 1.001 200 
IIJU10 7/17/2003 1.30 200 
IIJU13 7/17/2003 1.02 200 
IIJtOlt  7/17/2003 1.01 200 
IIJU15 7/17/2003 1.08 200 
IIJUlI 7/17/2003 1.01 200 
IIJt017 7/17/2003 1.28 200 
IIJt018 7/17/2003 1.18 200 
IIJtolJ 7/17/2003 1.13 200 
IIJU20 7/17/2003 1.15 200 
IIJto21· 7/17/2003 1.32 200 
IIJU22 7/17/2003 1.03 200 
IIJt023 7/17/2003 1.25 200 

~orm UI-Ilf J:LKOS.2 
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USEPA-CLP 

'·IN 
METHOD DEUCI10N LIMITS (ANNUALLY) 

Lab ..... C.imic corporatioD CoDtract. 18-W-02-013 

Lab Cod.. CBDaC c:a... 111'0 •• 31897 1GAS Ho •• SJ)Q ItO•• KJoI002 

P PB OpUma :to J)ate. 2/26/2003 

Preparat:f.oD Kethoc!. =HS=l _ 

CoDCeDtratiOD tJDit. (ug/L or mg/kg) • KG/E.G 

Azlalyte 

.a.,..-LeDg~ 

/rIA•• CIlQL IIDL 

A1111U.Dua 301.22 40.00 4.67 

AzltimoDy 206.13 12.00 0.22 

Ar.eDic 181.91 3.00 0.46 

Bar:l.\DI 233.53 40.00 0.51 

Be%}"l11ua 313.11 1.00· 0.04 

C.dla:l.ma 226.50 1.00 0.03 

Calc:l.ua 315.89 1000.00 3.00 

Claromiua 267 .72 2.00 0.21 

C=a1t: 221.62 10.00 0.15 

Copper 324.75 5.00 0.2' 

:t~ 273." 20.00 ,.tt 
Lead 220.35 2.00 0.15 

Ilague.i\DI 27'.01 1000.00 6.43 

IlaDgaD••e 257.61 3.00 0.01 

Bickel 231.60 1.00 0.13 

Pot•••iua 716.41 1000.00 7.31 

SeleDiua 11'.03 7.00 0.67 

Sil'YeZ' 331.2' 2.00 0.0' 
socii... 5U.5' 1000.00 2.92 

'1'h&1.1!UIII 110.80 5.00 0.21 

V8I1&d!ua 290.81 10.00 0.11 

ZiDC 20'.20 12.00 1.52 

!'Oal %:I-Df %LK05.2 
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9-IN
 

METHOD DETECIION LJMITS (ANNUALLY)
 

Lab Hamel Ce:1mia C03:'poz:oatioza Co~tractl 68-W-02-063 

Lab Code. CBDaC ea•• Ho •• 31897 HJtAS No •• SDa RO •• KJU02 

J'DIS CVAA Date. 1/27/2003 

I'reparati~ Method. .;:;C.:;.S.;;;;1 _ 

Conc:ea.t:raticm t1Diu (ug/L or msr/kg). 

1oDa1yt. 
Wava-Langu 

I""•• CRQL JlDL 

Xez:ocuZ'Y'. 253.70 0.10 0.04 

I'ODII XX-Dr ILH05.2 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 ..'-:- {.. - . . 

•• I .

1200 Sixth Avenue ~ . , ,. 

seattle, Washington 98101 .. 
::IN REPLY 
REFER TO: OEA-095 September 16, 2003 JI72OO3 

.. ",......MEMORANDUM 
, ..""

SUBJECT:	 Minnie Moore Mine, CLP Metals Analysis, Data Validation 
Case: 31897 
SDG: MJ4000 

~~ 
FROM:	 Laura Castrilli, Chemist 

Technical Resources Group, OEA 

TO:	 Tara Martich, Site Assessment Manager 
Office of Environmental Cleanup 

CC:	 Bruce Woods, Region 10 CLP TPO 
Julie Howe, Herrera Environmental Consultants Inc. 

The following is a validation of ICP-MS and mercury analyses of three 
water samples from the Minnie Moore site. The analyses were performed 
following the USEPA Contract Laboratory Program Statement of Work for 
Inorganics Analysis Multi-media, Multi-Concentration, ILM05.2. 
Analyses were conducted by American Analytical and Technical Services, 
Baton Rouge, Louisiana. This ICP-MS validation was conducted for the 
following samples: 

MJ4000	 MJ4001 MJ4011 

Data Qualifica~ioDS 

The following comments refer to American's performance in meeting 
quality control specifications outlined in the CLP Statement of Work 
(CLP-SOW) for Inorganic Analysis, rev. ILM05.2 and the Functional 
Guidelines for Inorganic Data Review (July 2002); utilizing 
professional judgement of the reviewer. The comments presented herein 
are based on the information provided for the review. 

1.0	 Timeliness - Acceptable 

The technical (40 CFR part 136) holding time from the date of 
collection for mercury in water is 28 days. The holding time for the 
remaining metals in water is 180 days. The samples were collected on 
06/30/03. Mercury analyses were completed on 07/12/03. ICP-MS 
analyses were completed on 07/25/03. All analyses were conducted 
within the technical water holding times, therefore no qualification 
was made based on holding time. 



Minnie Moore Mine, Case 31897,·ICP-MS SDG MJ4000 Narrative 
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2.0 Sample Preparation - Acceptable 

The samples were prepared for mercury analyses on 07/12/03. The
 
samples were prepared for ICP-MS analyses on 07/18/03. No
 
qualification was made based on sample preparation.
 

3.0 ICP-MS Tune 

.Prior to· instrument calibrations, the tuning solution was analyzed the 
minimal 5 times. The mass calibrations were within 0.1 amu for each 
isotope in the tuning solution. 

The peak widths at 5% peak height were all within the <0.75 amu
 
functional guideline criteria; therefore, no qualification was made
 
based on the average peak width at 5% peak height.
 

The %RelativeStandard Deviation (RSD) for each tune. mass were all 
within the 5% acceptance criteria. The %RSD on the raw data 
(counts/sec) do not agree with Form 14 but since all %RSD were <5%, no 
action was taken. 

4.0 Calibrations/Calibration Verifications - Acceptable 

The samples were analyzed for mercury by CVAAS on 07/12/03. The· 
initial calibration included one blank and five standards. The curve 

. was linear with a correlation coefficient greater than 0.995. 

The samples were analyzed for aluminum and cadmium by ICP-MS on
 
07/25/03. Remaining ICP-MS analyses were conducted on 07/19/03.
 

The instrument was standardized each day of analysis accordIng to the
 
analytical method using one blank and at least one calibration
 
standard for each element after tuning the instrument.
 

All ICP-MS and CVAAS (mercury) calibrations were performed as required 
and met the acceptance criteria; therefore, no qualification was made 
on this basis. 

Calibr~tion verification s~les.are required before and after sample
 
analysis and after every 10 samples during analysis. Mercury
 
recoveries must be within 80-120%. Other metal recoveries must be
 
within 90-110%.
 

All ICP-MS and CVAAS (mercury) calibration verification (initial and
 
continuing) samples bracketing reported sample results met the
 
frequency and recovery criteria; therefore no qualification was made
 
based on ICP-MS or CVAAS calibration verification.
 



Minnie Moore Mine~ Case 31897, ICP-MS SDG MJ4000 Narrative 
Page 3 of6 

September 16, 2003 
4.0	 Blanks-

Procedural blanks were prepared with the samples to show potential 
contamination from the digestion or analytical procedure. If an . 
analyte was found in the associated blank, the sample results were 
qualified if the analyte concentration was less than five times the 
analytical value in the blank. ' 

Aluminum in the preparation blank had a negative resul.t with an 
absolute value greater than the method detection limit.. Antimony, 
barium, beryllium, cobalt, lead, manganese,' nickel, silver, thallium, 
arid vanadium were detected in one or more CCBs. 

Based on blank contamination, the following qualifications were made: 

•	 Aluminum in samples MJ4000 and MJ4001 was qualified 'J', 
estimated. 

•	 'Antimony in samples MJ4001 and MJ4011 was qualified 'U', 
undetected. 

•	 BerylliUm in samples MJ4000 and MJ4011 was qualified 'U', 
undetected. 

•	 Cobalt in sample MJ4000 waS qualified 'U', undetected. 

• 'Lead ~n samples MJ4000 and MJ4011 was qualified 'U', undetected. 

'.	 Manganese in samples MJ4000 andMJ4001 was qualified 'U', 
undetected. 

•	 Silver in samples MJ4000 and MJ4011 was qualified 'U', 
undetected. 

•	 Thallium in samples MJ4000 and MJ4011 was qualified 'U', 
undetected. 

•	 Vanadium in samples MJ4000 and MJ4001 was qualified 'U', 
undetected. 

5.0	 XCP-MS Xnterference Check Sample 

The interference check sample (ICS) is analyzed by ICP-MS to verify 
interelement and background correction factors. Analysis is required 
at the beginning of each sample analysis run and recoveries must be 
between 80% and 120% or within ±l times the CRQL, whichever is 
greater. All ICS-A and ICS-AB recoveries for reported analytes were 
within the recovery criteria. 

The following is noted for TPO action: the laboratory does not monitor 
for interferences - only data for internal standards and target 
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ana1ytes is provided. There is no way to assess samples for potential 
interferences, therefore, no action was taken based on ICS. In 
addition, for the 07/25/03 analysis for aluminum and cadmium, the ICS 
solutions were ran at 100 fold dilutions, which defeats the purpose of 
running an IeS.The laboratory most likely does this since the· 
undiluted ICS true values for a1iJminum (100,000) are much higher than 
the linear range of 4500 ug/L. 

6.0 Laboratory Control Samples - Acceptable 

Laboratory Control samples (LCS) are digested and analyzed along with 
the samples to verify the efficiency of laboratory procedures. All 
recoveries associated with reported sample results met the acceptance 
criteria for control samples; therefore no' qualification was made on 
this basis. . 

7.0 Duplicate ADa~ysis 

Duplicate analysis was done on sample MJ4001. Water duplicate results 
were within the ±20% Relative Percent Difference (RPD) or ±CRQL 
criteria for water resu1~s < 5 times the CRQL criteria; with. the 
exception of copper (65% RPD). All copper results were qualified 'J', 
estimated. . 

8.0 Matrix Spike Analysis - Acceptable 

Matrix spike sample analyseS are done to provide information about the 
effect of the sample matrix on digestion and measurement methods. 
Matrix spike recovery must be within the limits. of 75 - 125%. 

Matrix spik~ analysis was done on sample MJ4001~ All matrix spike 
recoveries were within the required QC limits; therefore no 
qualification was made on this basis. 

9.0 XCP-HS Serial Dilution - Acceptable 

Sample MJ4001 was analyzed by ICP-MS serial dilution to check for 
potential interferences. All of the analytes which exceeded the 
minimum· concentration criterion (50 times the MOL) were within the 
10%D criteria; with the exception of copper (13%D). All copper 
results were qualified 'J', estimated. 

10.0 XCP-HS Xnternal Standards - Acceptable 

The laboratory added 3 internal standards (IS) to each sample, blank, 
QC sample etc. A minimum of 3 are reqUired, however, the three chosen 
are supposed to bracket the masses of the reported ana1ytes, which 
they did for this SDG. 

The relative (to the IS response in the calibration blank) percent 
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recoveries for the ISs reported on Form 15 were all within the 60-125% 
acceptance criteria; therefore no qualification was made on this 
basis. 

11.0 Detection Ltmdts ~ Acceptable 

Sample results which fall below the method detection limit (MOL) are 
assigned the value of theCROL and the 'U' qualifier is attached. For 
data users' convenience, theMDLs for this SOG have been attached. 

Contract Required Quantitation Limit (CRQL) standards are required for 
most analytes to demonstrate a linear c~libration curve near the CRQL. 
CRQL standards were run at the required frequency. The new SOW 
requires that CRQL standards be,re-analyzed if the recovery criteria 
have not been met and if they are still not met, the instrument has to 
be re-calibrated and affected,samples/analytes have to be re-analyzed. 
All CRQL results were within the general 70-130% recovery criteria. 

12.0 Overall Assessment of the Data 

For ILM05.2, the laboratory is required to flag all detected results 
below the CRQL with a 'J' concentration qualifier (result below the 
CRQL but above the MDt,) . 

Also new with ILMOS.2, a laboratory 'D' qualifier in the qualification 
column indicates that a result is reported from a dilution analysis. 

Electronic data users should note there is a possibility that no 
mercury results were reported as the Computer, Assisted Data 
Review Expert (CADRE) determined that the LCS for mercury ha¢l an 
extremely high recovery and rejected the detected mercury results. 
LCS samples are not required for water mercury samples. In addition, 
the water LeS result reported on Form 7 shows a 92% recovery. No 
qualification was made to mercury based on the LCS. 

There were 51 data points reported: 17 results were qualified due to 
blank contamination, 3 results were qualified due to'duplicate 
precision and 3 results were qualified due to poor serial dilution 
results. Overall, 39 percent of the data was qualified. 

Below are the definitions for the National Functional Guidelines for 
Inorganic Data Review (07/02) qualifiers used when 
validating/qualifying data from Inorganic analysis. 

DATA QUALIFIERS 

U The material was analyzed for, but was not detected above 
the level of the reported sample quantitation limit. 

J The result is an estimated quantity. The associated 
nUmerical value is the approximate concentration of the 
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analyte in the sample. 

J+	 The result is an estimated quantity, but the result may be 
biased high*. 

J- The result is an estimated quantity, but the result may be 
biased low* .. 

R	 The data are unusable. The sample results are rejected due 
to serious deficiencies in meeting QC criteria. The analyte 
mayor may not be present in the sample. 

UJ	 The analyte was analyzed for, but was not detected. The 
reported quantitation limit is approximate and may be 
inaccurate or imprecise. 

* As this is a site' investigation, the '+' and '-' bias modifiers to 
the J qualifier were not used. Instead, the 'H' and 'L' bias 
modifiers were used. 

At the request'of the site assessment manager, bias for the qata was 
qualitatively assessed and if applicable, the following additional 
qualifiers were applied: 

Low bias. 

H	 High bias. 

K	 Unknown Bias. 

Also, at the request of the site assessment manager, all results that 
have a laboratory 'J' concentration qualifier (result below the CRQL 
but above the MOL) were assigned a 'J' .qualifier in the Q column of 
the For.m 1 (no bias assessment for results only qualified based on 
concentration) to aid in the data entry process. 



USEPA-CLP oooe6 
tA-IN 

INORGANIC ANALYSIS DATA SHEET 

EPA SAKPLIl NO. 

MJ4000 

Lab Name: American Arial.ytical , Technical. Conuact: 68W02064 

Lab Cod8: AATSLA Ca•• No.: 31897 NAAS No.: SJ)Q NO. : MJ4000 

Mat:J:ix (soil/water): WATER------ Leb Sample II): 66291.01 

Level (low/med): LOW----- Date 1'8ce:ived: 7/3/2003 

, Solids: 0 • 0 

Concentration units (ug/L or mg/kg dry weight): UG/L 

CAS No. Ana1.yte Concent:.rat:ion C Q H 

7429-90-5 A1uainua 1.6 J J"L M8 

7440-36-0 Antiaony 1.3 J :J M8 

7440-38-2 Ar.eni.c 1.0 M8 

7440-39-3 Bariua 42.2 MS 

7440-41-7 Beryll.iua 0.14 ~ 11 M8 

7440-43-9 Cac:laiua . 6.0 M8 

7440-47-3 Chroaiua 
. 

2.8 M8 

7440-48-4 CobaJ.t 0.16 '* TJ M8 

7440-50-8 Copper 3.4 .... ;;]1:::., M8 

7439-97-6 Marcuxy 0.15 J ::r CV 

7439-92-1 Lead 0.46 ~ LI M8 

7439-96-5 Mangan••• 0.46 .7" t( M8 

7440-02-0 Ni.ckel. 1.2 M8 

7782-49-2 S.l.eniua 2.4 J ';j MS 

7440-22-4 Sil.v.r 0.18 ., U M8 

7440-28-0 Thal.l.iua 0.32 .Ii' '1 M8 

7440-62-2 Vanadiua 1.2 II MS 

7440-66"':'"6 Zinc 425 KS 

Color Se:!ore: COLORLESS Cl&X':ity Be:!ore: 'l'exture: 

Color After: COLORLESS Cl&X':ity Mter: Arti:facta: 

COIIIIIlent.: 
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USEPA-CLP 

tA-IN
 
INORGANIC ANALYSIS DATA SHEET
 

BPA SAMPLB NO. 

1100-0-:_MJ_400_1_I 
Lab Name: American Anal~cal .~.chnical Contr.c~: 68W02064 

Lab Coc!8: AA'!SLA c••• Nc.: 31897 NRAS NO.: SJ)(;NO. : MJ4000 

Matr:i.x (.o:i.l/lI&ur): WATER-----  Lab Sample m: 66291.02 

Level (low/med): LOW 7/3/2003 

.. SoU.~: 0.0 

concentration units (ug/L or mg/kg dry weight): OG/L 

CAS Nc. Analy1:e COI1C4Ifttraticn c· Q K 

7429-90-5 Alwainua 1.9 J ::rL MS 

7440-36-0 Antimony 0.40 ~ U KS 

7440-38-2 Arsenic 0.75 J :1' KS 

7440-39-3 Bariua 45.1 KS 

7440-41-7· BeJ:y11iua 1.0 U KS 

7440-43-9 Cadmiwa 1.0 U KS 

7440-47-3 Chxoa.i:ua 1.6 J -:1 MS 

7440-48-4 Coba1t 0.50 U MS 

7440-50-8 Copper 21.5 "'JI<. MS 

7439-97-6 Mercury 0.07 J -r CV 

7439-92-1 Leac:l 1.9 KS 

7439-96-5 Mangan••• 0.41 ~ U MS 

7440-02-0 Nick.1 0.51 J -'I MS 

7782-49-2 SeJ.eniwa 1.6 J ~ KS 

7440-22-4 Si1ver 1.0 U MS 

7440-28-0 'lha.l1iua 
. 

1.0 U MS 

7440-62...;2 Vanadiua 0.79 ., U MS 

7440-66-6 Zinc 111 MS I~ 
~ I'C. 

Color B.~or.: COLORLESS Cl.r:i.~y Be~ore: Textur. : 

Color ~~.r: COLORLESS Clariq ~tar: 
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USEPA-CLP 00U08 
!A-IN 

INORGANIC ANALYSIS DATA SHEET 

ZPA SAKPLB RO. 

MJ4011 

Lab Name: 

Lab Code: 

American AnaJ.ytica1 

.AATSLA Cas. No.: 

, Technical 

31897 

Conuac~: 

NRAS NO.: 

68W02064 

SOG HO.: MJ4000 

xa~rix (soi1!lI'abr): WATER-----
Leve1 (1ow/med): LOW 

Lab Samp1. ID: 

Date R8ceived: 

, SoUds:· 0 • 0 

concen~ra~ion Un;~s (ug/L or _g/kg dry weigh~): lJG/L 

66291.05 

7/3/2003 

CAS No. ADa1yta Concen1:raUon _C . Q .M 

7429-90-5· Alwain,. 4.2 J J'" MS 

7440-36~0 ADt:Laony 0.45 .J. U MS 

7440-38-2 Ar.enic 0.72 .J -:r MS 

7440-39-3 Bariwa · 54.6 MS 

7440-41-7 Berylli,. 0.05 ..; fA MS 

7440-43-9 cadaiwa 1.0 U MS 
-

7440-47-3 Chroaiwa 1.4 · J :r MS 

7440-48-4 Cobali: 0.78 MS 

7440-50-8 Copper 8.7 J:'l-"JI: MS 

7439-97-6 Mu'ow:y 0.18 J :r CV 

7439-92-1 Lead 0.11 #" U MS 

7439-96-5· Mangane.e 0.90· MS 

7440-02-0 Nickel 2.9 MS 

7782-49-2 S.leni,. · 1.8 J -;:r MS 

7440-22-4 Silv8%' 0.08 .; 1I MS 

7.440-28-0 Thalli,. 0.05 ~ U MS 

7440-62-2 Vanadi,. 1.2 MS 

7440-66-6 Zinc 37.7 MS 
" .. - -. 

Color Be:tor.: COLORLESS Clari1:y Be:tor.: Textur.: 

Color Arter: COLORLESS Clarity Arter: kU:tacts: 

COZIIIII8nts: 

!'orm n-Df ILM05.2 
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