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DEADWOOD MINE
 
PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT
 

VALLEY COUNTY, IDAHO
 

1. INTReDUCTION 

The United States Environmental Protection Agency (EPA) has tasked Ecology and 

Environment, Inc. (E & E) to provide technical support and to conduct a combined preliminary 

assessment/site inspection (PAIS I) at the Deadwood Mine site in Valley County, Idaho. E & E 

completed PAISI activities under Technical Direction Document No. 00-02-0005, issued under EPA, 

Region 10, Superfund Technical Assessment and Response Team (START) Contract No. 68-W6-0008. 

The specific goals of this PAISI were intended to address site assessment objectives and are 

presented below: 

•	 Collect and analyze samples to characterize the potential sources discussed in 
Section 2.5; 

•	 Determine off-site migration of contaminants; 

•	 Provide the EPA with adequate information to determine whether the site is eligible for 
placement on the National Priorities List; and 

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

Completion of this PAISI included reviewing site information, determining regional 

characteristics, collecting receptor information within the site's range of influence, conducting a site 

visit, executing a site-specific sampling plan, and producing this report. 

This document includes site background information (Section 2), field sampling activities and 

analytical protocols (Section 3), quality assurance/quality control (QAlQc) criteria (Section 4), analytical 

results reporting and background sampling (Section 5), potential sources (Section 6), migration/exposure 

pathways and targets (Section 7), summary and conclusions (Section 8), and references (Section 9). 
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2. SITE BACKGROUND 

This section describes the site location (Section 2.1), site description and ownership history 

(Section 2.2), site operations and waste characteristics (Section 2.3), site characterization (Section 2.4), 

and summary of PAISI investigation locations (Section 2.5). 

2.1 SITE LOCATION 

Site Name: Deadwood Mine 

CERCLA ID No.: IDSFNI002 I 12 

Location: 25 miles north of Lowman, Valley County. Idaho 

Latitude: 44°28'15" N 

Longitude: 115°34'53" W 

Legal Description: Section II, Township 13N, Range 7E 

Site Owners: Robert H. Remaklus 
P.O. Box 759 
Cascade, ID 83611 

Larry Remaklus 
406 East Curling Drive 
Boise, ill 83702 

Site Contacts: Bruce A. Schuld 
Idaho Department of Environmental Quality 
1410 North Hilton 

. Boise, ID 83706 
(208) 373-0554 

Pat Trainor 
United States Forest Service (USFS) Council Ranger District 
P.O. Box 567 
Council, ill 83612 
(208) 253-0176 

2.2 SITE DESCRIPTION/OWNERSHIP HISTORY 

Deadwood Mine is an inactive, underground gold and silver mine located near Deadwood River 

in the Boise National Forest in Valley County, Idaho (Figure 2-1). The site is located approximately 
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5,800 feet above sea level in a remote and mountainous area approximately 25 miles north of Lowman, 

Idaho (USGS 1988a; Figure 2-1). The site is not fenced or gated and is accessible through USFS 

Road 579, Landmark Stanley Road, near the west side of the property (Figure 2-2). The parcel is 

estimated to encompass approximately 100 acres and is surrounded on all sides by USFSland 

(USGS 1988a). During an October 1999 site visit conducted by the START, four buildings, in varying 

conditions, remained on site (E & E 2OOOb). These buildings consisted of a fonner mill, an office 

building, a bunkhouse, and a cabin (Figure 2-3). The mill building was burned in a fire and was severely 

dilapidated. Old crushing machinery and chemical processing equipment remained where a portion of 

the mill building once stood. The former office building, a three-story building, appeared to be in good 

condition. Based on the START's observations of this building, it may have housed a laboratory due to 

the presence of equipment and glassware typically associated with an assay laboratory. Inside the 

building was a boiler. Pipes associated with the boiler appeared to be insulated with a material 

resembling asbestos. Adjacent to the office was the fonner bunkhouse, a three-story building in fairly 

good condition. It appeared that this building also experienced fire damage. Upslope from the 

bunkhouse were two collapsed adits, the north adit and the south adit, and the cabin (Figures 2-3 and 

2-4). Additionally, a large waste rock pile was present on site. Further, an unnamed creek flowed 

through the southern end of this crushed waste rock pile and beneath the southern portion of the 

bunkhouse, discharging into Deadwood River (Figure 2-3). (E & E 2OOOa, 2000b) 

During the START's site visit in October 1999, the START also observed a large tailings pile 

north of the former mill building. The tailings pile appeared to have migrated west onto USFS land by 

erosion. Access to the tailings pile was unrestricted. The START observed tire tracks, which appeared 

to be from four-wheel-drive vehicles or motorcycles, on source tailings both on site and on USFS 

property. In the vicinity of the mine, land is used for recreational fishing, hunting, and backcountry 

travel (Rotthoff 1999). 

The site is situated along the base of a steep hillside. The adits are located on the hillside 

approximately 100 feet above the valley floor. Waste rock has been deposited below the adits and along 

the hillside. Deep gullies have formed on the face of the waste rock pile, and the pile is actively eroding. 

The bunkhouse, mill building, and the tailings pile are located on the valley floor below the waste rock 

pile. The site slopes approximately 40 degrees toward USFS land to the west. Deadwood River is 

located west of the site, across the USFS road (Figure 2-3). The topography in the site area slopes gently 

from the road to the banks of the Deadwood River (USGS 1988a). 
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A portion of the site is currently owned by Robert and Larry Remaklus. The other portion is 

owned by USFS. Exact property boundaries have not been determined. Previous owners include Bunker 

Hill & Sullivan M & C Company, which acquired the mine from smaller holders in 1923 

(Campbell 1931). 

2.3 SITE OPERATIONS AND WASTE CHARACTERISTICS 

The mine, which is currently inactive, operated from October 24, 1924, until the 1940s. The 

Bunker Hill & Sullivan M & C Company acquired the mine in 1923 and constructed a large, two-story 

boarding house, shops. a barn, and an outbuilding on site. Additionally, a hydroelectric power plant and 

compressor were installed at the site, and mining equipment was brought into place. Ore was crushed at 

the on-site mill and sent through three processes (i.e., circuits): the rougher circuit, the lead circuit, and 

the zinc circuit. Substances used in these circuits included zinc sulfate, cresylic acid (often called 

cresol), copper sulfate, and a floatation substance called Aerofloat™, which is a trademark name for aryl 

dithiophosphoric acid and acid salts (Campbell 1931). 

As a result of the crushing, grinding, and floatation processes, mine tailings were created. 

Tailings are the finely ground sand and silt-sized materials that remain after target minerals have been 

separated during crushing, grinding, and floatation processes. These tailings were deposited in a large 

pile in the northwestern portion of the property and do not appear to have or have had any form of 

containment. The tailings have not re-vegetated, and appear to have been scattered by wind. 

The on-site adits have collapsed, and there may be physical hazards associated with the collapsed 

openings. Discharge and an orange precipitate on wetted surfaces, apparently originating from the adits, 

also were noted on site (E & E 2000b). It has been estimated that approximately 53,338 cubic yards of 

tailings and approximately 8,149 cubic yards of waste rock are present at the site (USFS 1994). 

Contaminants of concern at the site include heavy metals and contaminated mine drainage discharging 

from the adits and potentially an on-site seep, which is located upgradient from the adits. Suspecteli

contaminants include Target Analyte List (TAL) metals, including mercury and cyanide. Cyanide and 

mercury use is suspected due to mining practices that commonly were utilized during that time 

(IGS 1994). 
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2.4	 SITE CHARACTERIZATION
 

This section describes previous investigations and the START site visit.
 

2.4.1	 Previous Investigations 

The Idaho Geological Survey (IGS) performed a site inspection at Deadwood Mine in June 1994 

for the USFS during IGS's abandoned and inactive mine site discovery process. Physical hazards 

associated with the old structures and the abundance of waste rock and debris were noted by IGS. Also, 

a mine shaft, which appeared to be open partially and hidden by a pile of boards, was identified as a 

hazard. IGS inspectors reported that this shaft was too dangerous to approach for closer inspection. The 

investigation concluded that no major physical hazards or immediate chemical hazards were present at 

the site (IGS 1994). 

On July 20, 1999, USFS conducted a site visit at Deadwood Mine, during which grab samples 

from the tailings and waste rock piles were collected and analyzed for TAL metals (EPA Method 200.7). 

The locations of the sample collection points were not available. Twenty metals were present above 

detection limits in the tailings pile sample, including arsenic (104 milligrams per kilogram [mg/kgD, 

barium (3.47 mg/kg), cadmium (30.3 mg/kg), copper (148 mg/kg), lead (859 mg/kg), mercury 

(1.26 mg/kg), selenium (126 mg/kg), and zinc (3,400 mg/kg; Analytical Laboratories, Inc. 1999). 

Twenty metals were present above detection limits in the waste rock sample, including arsenic 

(30.4 mg/kg), barium (42.6 mg/kg), cadmium (32.2 mg/kg), copper (156 mg/kg), lead (664 mg/kg), 

mercury (0.53 mg/kg), selenium (22.5 mg/kg), and zinc (3,460 mg/kg; Analytical Laboratories, 

Inc. 1999). 

2.4.2	 START PAISI ACTIVITIES 

The START conducted a site reconnaissance at Deadwood Mine on October 6, 1999. The 

START was accompanied by an EPA representative, David Tomten. The START observed severaLo..ld 

buildings, two adits, and a large waste rock pile on site. The START did not observe any liquid 

discharging from the waste rock pile. 

Further, a tailings pile was observed in the northwestern portion of the site. This deposit 

appeared to be eroding across USFS Road 579 onto USFS land to the north and west of the site. The 

START observed suspected wetland areas directly west of USFS Road 579 and across from the tailings 

pile; these suspected wetlands showed evidence of tailings deposition. The START did not observe 

tailings in Deadwood River. 
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The south adit was directly upgradient from the bunkhouse. The north adit was located 

approximately 100 feet northeast of the south adit (Figure 2-3). West of the north adit were the remains 

of a light gauge rail. The START observed discharge flowing from both adits. The discharge appeared 

to be fairly clear; however, the surfaces it wetted were covered with a bright-orange and red precipitate. 

During the site visit, the START observed a seep south and upgradient from the southadit 

(Figure 2-3). This seep contained an orange precipitate, which was visible for a distance of 

approximately 50 feet from the seep's discharge point to its confluence with the main stem of the 

unnamed creek. Approximately 15 feet downgradient of the north adit, the START observed a discharge 

pipe protruding from the hillside over the unnamed creek. Water was not discharging from this pipe at 

the time ofthe site visit, and the purpose of the pipe is not known (E & E 2000b). 

No other environmental concerns were noted by the START during the October 6, 1999 site 

reconnaissance. 

On July II, 2000, the START conducted sample collection.activities at Deadwood Mine 

(E & E 2000a). During the sampling visit,the START observed the large tailings pile north of the 

former mill building that had migrated west onto USFS land (Figure 2-3). The pile was estimated to 

measure 600 feet in length, 400 feet in width, and about 6 feet in depth. The START also observed 

horse, deer, and tire tracks on source tailings. The tire tracks appeared to be from four-wheel-drive '. 

vehicles or motorcycles. Approximately 2 acres of wetlands, located west of the site (across USFS Road 

579), were documented by the START. 

The START also observed the on-site waste rock pile, located north of the former mill building 

and southeast of the tailings pile on a steep hillside. The pile can be described as two separate piles, one 

on each side of the former mill building, with waste rock connecting the two piles. The pile to the north 

of the former mill building is approximately 400 feet across the upper length and the pile to the south is 

approximately 200 feet across the upper length. Thickness, from face to hillside, varies from a minimum 

of 5 feet at the top of each pile (where tracks for the ore carts are located) to an unknown depth at the 

base of the hill. The depth at the base of the hill could range from a minimum of 20 feet up to 50 feet in 

some areas. On-site surface water appeared to drain west through the tailings pile, toward USFS land 

and Deadwood River. 

The two adits, the north adit and the south adit, were observed on site (Figure 2-3). The START 

did not observe discharge flowing from either adit. 

During the sampling visit, the START observed the on-site seep, located south and upgradient 

from the south adit. An orange precipitate, which was visible for a distance of approximately 50 feet 
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from the seep's discharge point through and over the south adit to its confluence with the main stem of 

the unnamed creek, was observed on wetted surfaces. Downgradient of the north adit, the START 

observed the di scharge pipe protrudi ng from the hillside over the unnamed creek. Water was not 

discharging from this pipe at the time of the sampling visit (E & E 2000a). 

Further east and approximately 500 feet upgradient of the north adit, was the dilapidated cabin. 

Approximately 500 feet south of the cabin, was a 50-foot waterfall with standing water at the base 

(Figure 2-4). At the top of the waterfall was a cylindrical water tank approximately 12 feet in diameter 

and 6 feet in height. Adjacent to the water tank was a cast-iron drain pipe positioned downslope toward 

the mine site (Figure 2-4). 

Additional evidence of human activity was documented in the vicinity of the mine and mainly 

consisted of debris, such as bottles, cans, cigarettes, and food containers. Land in the vicinity of the site 

is used for recreational fishing, hunting, and backcountry travel (Rotthoff 1999). No other environmental 

concerns were noted by the START during the site visit (E & E 2000a). 

2.5	 SUMMARY OF PAISI SAMPLING LOCATIONS 

Based on a review of historical and background information that was supplemented by the site 

reconnaissance, areas and features within the site were identified for investigation during the PAISI as 

potential Comprehensive Environmental Response, Compensation, and Liability Act hazardous substance 

sources. In addition, on- and off-site locations were identified as possible receptors of contamination 

originating from these sources. These potential contaminant sources and receptors are listed below. 

Potential Sources: 

•	 Tailings Pile. Approximately 53,338 cubic yards of mine tailings were deposited in a 
large pile in the northwestern portion of the property and do not appear to have had any 
form of containment. Probable contaminants of concern are TAL metals, including 
mercury and cyanide, from mill operations. 

•	 Waste Rock Pile. The on-site waste rock pile is estimated to measure approximately 
400 feet across the upper length for the pile to the north, and the pile to the south is 
approximately 200 feet across the upper length. Thickness, from face to hillside, varies 
from a minimum of 5 feet at the top of each pile (where tracks for the ore carts are 
located) to an unknown depth at the base of the hill. The depth at the base of the hill 
could range from a minimum of 20 feet up to 50 feet in some areas. The volume was 
estimated to be 8,149 cubic yards. Probable contaminants of concern are TAL metals, 
including mercury. 
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•	 Mill Soil. During its operational time, the mill housed crushing machinery and chemical 
processing equipment. Potential contaminants were added to the crushed rock to extract 
valuable metals. Probable contaminants of concern are TAL metals, including mercury 
and cyanide. 

Potential Receptors: 

•	 Wetlands. Tailings were observed in documented wetlands directly across from the 
on-site tailings pile and USFS Road 579. Additionally, contamination from potential 
sources at the site may be migrating from the site to these wetlands through air migration 
or surface water sheet flow across the USFS road. Probable contaminants of concern are 
TAL metals, including mercury and cyanide. 

•	 Deadwood River. Discharge from the tailings and waste rock piles, unnamed creek, 
seep, and soil in the vicinity of the mill may be impacting surface water and sediments in 
Deadwood River. The buH trout (Salvelinus conjluentus), which is a Federal listed 
threatened species, is known to be present in this river. Probable contaminants of 
concern are TAL metals, including mercury and cyanide. 

•	 Unnamed Creek. Discharge from the waste rock pile and seep may be impacting 
surface water and sediments in the unnamed creek. Probable contaminants of concern 
are TAL metals, including mercury. 

•	 Seep. A seep, south and upgradient from the south adit, was documented. The seep may 
be an expression of adit water or the waterfall located east and upgradient from the seep. 
The seep flow converges with the main stem of the unnamed creek. Probable 
contaminants of concern are TAL metals. 
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3. FIELD SAMPLING ACTIVITIES AND ANALYTICAL PROTOCOLS 

A sampling and quality assurance plan (SQAP) was developed by the START prior to field 

sampling (E & E 2000c). The SQAP was based upon a review of background information, interviews 

with site representatives, and a site reconnaissance by the START in October 1999. The SQAP describes 

the sampling strategy, sampling methodology, and analytical program to investigate potential hazardous 

substance sources and potential targets. With few exceptions, the PAISI field activities were conducted 

in accordance with the approved SQAP. Deviations from the SQAP were approved by the EPA and are 

described when applicable in the sampling location discussions in Section 6 (source areas) and Section 7 

(target areas). 

The PAISI field sampling event was conducted from July II to 13,2000. Including background 

samples, a total of 37 samples (15 subsurface soil, II surface water, and II sediment samples) were 

collected from on- and off-site locations. Sample types and the methods of collection are described 

below. A list of all samples collected for laboratory analysis under the PAlSI is contained in Table 3-1. 

Photographic documentation of PAISI field activities is included as Appendix A. 

In addition to the EPA-assigned regional tracking number, samples were tracked with a field 

sample code system designed to allow easy reference to the sample's origin and type. The field sample 

codes applied by the START to each sample location are used in this report. Table 3-2 summarizes the 

field sample codes. Sample locations are provided in Figures 3-1 through 3-3. 

This section describes sampling methodology (Section 3.1), analytical protocol (Section 3.2), 

Global Positioning System (GPS; Section 3.3), and investigation-derived waste (lOW; Section 3.4). 

3.1 SAMPLING METHODOLOGY 

This section describes soil, surface water, and sediment sampling conducted during the PAISI. 

Samples were collected in accordance with the standard operating procedures (SOPs) provided in the 

SQAP, except as noted. Grass, leaves, and other vegetative material; rocks; and other debris unsuitable 

for analysis were removed from samples before samples were placed into sample containers. In general, 

soil and sediment sample materials were homogenized in dedicated plastic bowls prior to 

containerization. Dedicated plastic scoops were used to extract, homogenize, and place sampled material 
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into sample containers. Decontamination of the shovels used for subsurface soil sample collection was 

not required as only dedicated sampling equipment was used to collect each sample. Samples were 

stored on ice in coolers continuously maintained under the custody of START personnel. 

3.1.1 Subsurface Soil Samples 

A total of 15 subsurface soil samples, including two background subsurface soil samples, were 

collected from the Deadwood Mine site. The soil samples were discrete-located grab samples collected 

from the potential on-site source areas. Subsurface soil samples were collected from 12 to 18 inches 

below ground surface (bgs). A shovel was used to remove the upper 12 inches of soil; dedicated plastic 

scoops were used to excavate the remaining soil and collect the samples. The sample materials then were 

transferred with the dedicated plastic scoops from the bottom of the holes to dedicated, plastic bowls for 

homogenization. Following homogenization, the samples were transferred into prelabeled sample 

containers with the dedicated plastic scoops. As approved by the EPA task monitor (TM), a rinsate 

sample was not collected from the shovel because the sample material only came in contact with the 

dedicated plastic scoop. All sample locations were backfilled with the soil cuttings following collection 

of the subsurface soil samples. 

3.1.2 Surface Water Samples 

A total of 11 surface water samples, including three background samples, were collected from 

Deadwood River, the unnamed creek, the seep, an upstream background location on Deadwood River, 

and an upgradient background location south of the site. These samples were co-located with their 

respective sediment samples. Water samples were collected by hand-dipping a I-liter polyethylene 

sample container at least 6 inches below the surface of the water. The START obtained physical 

parameters for each surface water sample at each sample location with a water quality meter that 

measures pH, conductivity, dissolved oxygen, salinity, and temperature. Parameters were noted in the 

sampling logbook. It was not possible to measure the physical parameters at some locations due to 

malfunction of the water quality meter. All surface water samples requiring preservation were preserved 

immediately after sample collection according to the SOP. Treatment and preservation for cyanide 

analysis was performed immediately after surface water sample collection according to the SQAP. 
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3.1.3 Sediment Samples 

A total of II sediment samples, including three background samples, were collected from 

Deadwood River, the unnamed creek, the seep, an upstream background location on Deadwood River, 

and an upgradient background location south of the site. These samples were co-located with their 

respective surface water samples. The sediment samples were collected at depths of 0 to 6 inches bgs. 

All sediment samples were homogenized in dedicated plastic bowls. Excess water was decanted off 

before the samples were placed into prelabeled sample containers with dedicated plastic scoops. The 

sediment samples were collected following the collection of co-located surface water samples to 

minimize potential impact of sediments on the surface water samples. Downstream sediment samples 

were collected before upstream samples to minimize potential cross-contamination of the downstream 

surface water and sediment samples by disturbed sediment. 

3.2 ANALYTICAL PROTOCOL 

Analytical methods applied to PAlSI samples include Contract Laboratory Program Analytical 

Services (CLPAS) Method D..M04.1 for TAL metals, including mercury and cyanide. This analytical 

suite, with the exception of cyanide, was applied to all samples based on the sample location and the 

expected contaminants at that location. Analysis of samples collected during the PAISI were performed 

by the EPA Contract Laboratory Program (CLP) laboratory, Sentinel, Inc., in Huntsville, Alabama. 

3.3 GLOBAL POSITIONING SYSTEM 

A Trimble Pathfinder Professional GPS survey unit was used by the START personnel to 

approximate the sample location coordinates of the PAISI subsurface soil and co-located surface water 

and sediment samples. GPS coordinates for the subsurface soil and co-located surface water and 

sediment samples (FiguresJ-I through 3-3) were plotted onto site maps. Recorded GPS coordinates by 

sample point, including horizontal precision in meters and position dilution of precision, are listed in 

Appendix B. 

3.4 INVESTIGATION-DERIVED WASTE 

lOW generated during the PAISI sampling effort consisted of solid disposable sampling 

equipment. The lOW was disposed of as nonhazardous waste at a municipal landfill by the START. No 

lOW generated by the START remains at the site. 
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Table 3-1
 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY
 
DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION
 

VALLEY COUNTY, IDAHO
 
EPA Sample START Sample DepthCLP AnahsL<i 

Numher Date (inches bgs) Sample ID Matrix Time MetalsSample ID eN Description
 

00284101
 7/11100MJ009R B001 SB 0730 12-18
 X
 Sandy loam; dry. no odor.
 

00284102
 

X
 

7/11100WP01 SB 0805 12-18
 X
MJ009S Gravel. waste rock; no odor.
 

00284103
 7/11100WP02 SB 0815 12-18
 X
MJ009T Gravelly waste rock; dry. no odor.
 

00284104
 7/11100MJ009W WP03 SB 0830 12-18
 X
 Gravelly waste rock with wood debris; no odor.
 

00284105
 WP04 SB 7/11100MJ009X 0845 12-18
 X
 Gravelly waste rock; no odor.
 

00284106
 SB 7/11100MJ009Y ML01 0910 12-18
 X
 Gravelly. sandy loam; no odor.
 

00284107
 

X
 
SBMJ009Z ML02 7111100
 0925 12-18
 X
 Gravelly. silty sandy loam; no odor.
 

00284108
 

X
 
SB 7/11100MJOOAO ML03 0950 12-18
 X
 Sandy loam; moist, no odor.
 

00284109
 

X
 

SB 7/11100M.lOOAl TP01 1015
 12-18
 X
 Fme grain sand; no odor.
 

00284110
 

X
 

SB 7/11/00 Silty; no odor.
 

00284111
 

MJOOA2 TP02 1041
 12-18
 X
X
 

TP03 SB 7/11/00 X
12-18
 X
 Sandy; no odor.
 

00284112
 

MJOOA3 1110
 

TP04 SB 7/11/00 X
M.lOOA4 1205
 12-18
 X
 Four inches top soil, remainder tailings; sandy; no odor.
 

00284113
 WL01 SB 7/11100 X
 Silty loam; no odor.
 

00284114
 

M.l00A5 1217
 12-18
 X
 

WL02 SB 7/11/00 X
M.l00A6 1230
 12-18
 X
 Clay loam; moist, extremely organic. wood chips present, no odor. 

00284115 B002 SB 7111100
 X
 X
 Slightly vegetated, moist, dark brown, background sample; no odor. 
(MSlDup) 

00284116 

M.l00A7 1300
 12-18
 

MJOOA9 OR01 SO 7/12/00 0805 0-6
 X
 X
 Gravelly cobbles, not much soil; no odor.
 

00284117
 SW 7/12/00 X
 Clear; no odor.
 

00284118
 

M.l00A8 OR01 0800 NA X
 

MJOOAC SW X
 Clear; no odor.
 

00284119
 

OR02 7/12/00 0930 NA X
 

MJOOAO SO 7/12/00 0-6
 X
 Gravel; no odor.
 

00284120
 

OR02 0935 X
 
NA .SWMJOOAE OR03 7112100
 X
1000
 X
 Clear; no odor.
 

00284121
 M.lOOAF OR03 SO 7/12/00 1005
 0-6
 X
 Sandy gravel; no odor.
 

00284122
 

X
 

MJOOAG SW 1030
OR04 7/12100 X
NA Clear; no odor.
 

00284123
 

X
 

MJOOAH SO 7/12100 1035
 0-6
OR04 X
 Sandy gravel; no odor.
 

00284124
 

·X 

MJOOAJ SW 7/12100Boo3 1050
 X
NA X
 Clear; no odor. (MSlDup)
 

00284125
 MJOOAK Boo3 SO 7/12100 1055
 0-6
 X
 X
 Sandy gravel; no odor. (MSlDup)
 

00284126
 SW 7/12100MJOOAA UC01 0810 NA X
 Clear; no odor.
 

00284127
 MJOOAB UC01 SO 7I121OIJ 0815 0-6
 X
 Sand; organic material present, no odor.
 

00284128
 SW 7112100
MJooAQ UC02 1240
 X
 Clear; no odor. NA 



Table 3-1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY
 
DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION
 

VALLEY COUNTY, IDAHO
 

EPA Sample START Sample DepthCLP Anabsls 
(inches bgs) Sample ID Matrix Date TimeSample ID Metals CN Description 

00284129 

Numher 
7112/00UC02 1245SO 0-6 X Gravelly sand; no odor.
 

00284130
 

MJOOAR 
SWWL03 7/12/00 1135 NA X Clear; no odor
 

00284131
 

MJOOAL X 
SO 0-6WL03 7/12100 1140 X Mostly organic vegetation; no odor.
 

00284132
 

M.IOOAM X 
SW 7/12/00 1215BG02 NA Clear; no odor.
 

00284133
 

MJOOAN X X 
7/12/00 1220 0-6BG02 SO X X Silty loam; no odor.
 

00284134
 

M.lOOAP 
SW 7/12100 1305SPOI NA Clear; no odor.
 

00284135
 

M.lOOAS X 
SO 7112/00 1310SPOI 0-6 X Vegetation present, orange precipitate; no odor. 

00284136 

MJOOAT 
SWBG04 7112/00 1335 0-6M.lOOAW X Clear; no odor.
 

00284137
 BG04 SO 7/12/00 1340 0-6M.IOOAX X Gravel. 
~.,Key. 

L.V,	 RG 

h&'
U1 

eLI' 
CN 
DR 

EPA 

ID 
ML 
MS/Dup 

NA 
Sll 
SO 
SP 

START 
SW 
TP 
UC 
WL 
WP 

= Background. 
= Below ground surface. 
=Contract Lahoratory Program. 

=Cyanide. 
=Dead wood Ri ver. 
=United Stale" Environmental Protection Agency. 

= Identification.
 

=Mill soil.
 
=Matrix "pike/duplicate.
 
=Not applicahle.
 

= Suhsurface soil.
 

= Sediment.
 

=Seep.
 
=Superfund Technical Assessment and Response Team.
 
= Surface water.
 
= Tailings pile.
 

=Unnamed creek.
 
= Wetlands.
 
= Waste rock pile.
 



Table 3-2 

SAMPLE CODING 
DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION 

VALLEY COUNTY, IDAHO 

Digits Descriotions Code Examole 

\,2 Source Code BO (Background) 

DR (Deadwood River) 

ML (Mill Soil) 

SP (Seep) 

TP <Tailings Pile) 

UC (Unnamed Creek) 

WL (Wetlands) 

WP (Waste Pile) 

3,4 Consecutive Sample Number 01 (First Sample of Source Code) 

5,6 Matrix Code SB (Subsurface Soil) 

SD (Sediment) 

SW (Surface Water) 
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4. QUALITY ASSURANCE/QUALITY CONTROL 

QAlQC data are necessary to determine precision and accuracy and to demonstrate the absence 

of interferences and/or contamination of sampling equipment, glassware, and reagents. Specific QC 

requirements for laboratory analyses are incorporated in the USEPA Contract Laboratory Program 

Statement o/Work/or Inorganic Analyses, Multi-Media. Multi-Concentration (EPA 2000). These QC 

requirements or equivalent requirements were followed for analytical work on the Deadwood Mine 

PAISI. This section describes the QAlQC measures taken for the PAISI and provides an evaluation of 

the usability of data presented in this report. 

All samples were collected following the guidance of the SQAP (E & E 2000c) for the field 

activities. Soil and water inorganic analyses were performed by Sentinel, Inc., a CLP laboratory in 

HuntsvilJe, Alabama, following the USEPA Contract Laboratory Program Statement 0/ Work/or 

Inorganic Analyses. Multi-Media, Multi-Concentration (EPA 2000). 

All data from analyses performed at the CLP laboratory were reviewed and validated by EPA 

Environmental Services Assistance Team chemists. Data qualifiers were applied as necessary according 

to the following EPA (1994) guidance: 

•	 USEPA Contract Laboratory Program National Functional Guidelines/or Inorganic 
Data Review. 

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

4.1	 SATISFACTION OF DATA QUALITY OBJECTIVES 

The following EPA (1993) guidance document was used to establish data quality objectives 

(DQOs) for this PAIS!: 

•	 Data Quality Objectives Process for Superfund. Interim Final Guidance, 
EPA 540-R-93-071. 
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The EPA TM determined that definitive data without error and bias determination would be used 

for the sampling and analyses conducted during the field activities. The data quality achieved during the 

fieldwork produced sufficient data that meet the DQOs stated in the SQAP (E & E 2000c). 

A detailed discussion of the PNSI objectives that were accomplished are presented in later 

sections. 

4.2 QUALITY ASSURANCFJQUALITY CONTROL SAMPLES 

QA samples (trip blanks and rinsate blanks) were not collected for this project. Trip blanks are 

not required for inorganic analyses. Dedicated sample collection equipment was used; therefore, rinsate 

blanks were not required. 

QC samples included matrix spike (MS), laboratory control sample (LCS), and duplicate (Dup) 

samples at a rate of one MS, LCS, and Dup per 20 samples per matrix. 

4.3 PROJECT-SPECIFIC DATA QUALITY OBJECTIVES 

The laboratory data were reviewed to ensure that DQOs for the project were met. The following 

describes the laboratory's ability to meet project DQOs for precision, accuracy, and completeness and the 

field team's ability to meet project DQOs for representativeness and comparability. The laboratory and 

the field team were able to meet DQOs for the project. 

4.3.1 Precision 

Precision measures the reproducibility of the sampling and analytical methodology. Laboratory 

and field precision are defined as the relative percent difference (RPD) between duplicate sample 

analyses. The laboratory duplicate samples measure the precision of the analytical method. 

The RPD values were reviewed for all laboratory duplicate samples. Twenty-two sample results 

(2.5%) were qualified as estimated quantities (1) based on duplicate QC outliers. The DQO for precision 

was met. 

4.3.2 Accuracy 

. Accuracy measures the reproducibility of the sampling and analytical methodology. Laboratory 

accuracy is defined as the MS and LCS percent recoveries. Thirty-four results (3.9%) were qualified as 

estimated quantities (1) based on MS and LCS recovery outliers. Overall, the project DQO for accuracy 

was met. 
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4.3.3	 Completeness 

Data completeness is defined as the percentage of usable data (usable data divided by the total 

possible data). All laboratory data were reviewed for usabil ity. and all data ( 100%) were determined to 

be usable. The project DQO for completeness of 90% was met. 

4.3.4	 Representativeness 

Data representativeness expresses the degree to which sample data accurately and precisely 

represent a characteristic of a population, parameter variations at a sampling point, or environmental 

condition. Two planned samples were not collected at the mine adits, and one planned sample was not 

collected at the discharge pipe due to the absence of water. One planned sample was not collected from 

Deadwood River; instead, a sample was collected at the unnamed creek. The number and selection of 

samples were determined in the field to account accurately for site variations and sample matrices. The 

DQOs for representativeness were met. 

4.3.5	 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data set can 

be compared to another. Data produced for this site followed applicable field sampling techniques and 

specific analytical methodology. The DQOs for comparability were met. 

4.4	 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PARAMETERS 

The laboratory data also were reviewed for holding times, laboratory blank samples, and serial 

dilution samples. These QAJQC parameters are summarized below. In general, the laboratory QAJQC 

parameters were considered acceptable. 

4.4.1	 Holding Times 

All samples were analyzed within holding time limits. 

4.4.2	 Laboratory Blanks 

All laboratory blanks met the frequency criteria. The following contaminants of concern were 

detected in the laboratory blanks: 

Beryllium, lead, and thallium. 
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Any associated sample result less than five times the blank contamination was qualified as not 

detected (V). Associated sample results were qualified as estimated quantities (J or VJ) if the sample 

result was less than five times the absolute value of the negative blank concentration. See the data QA 

memoranda (Appendix C) for sample results that were qualified based on blank contamination. 

4.4.3 Serial Dilution 

All serial dilution analyses met the frequency criteria. The following analyte exceeded serial 

dilution QC limits: 

• Magnesium.
 

Associated sample results (1.3%) were qualified as estimat~d quantities (J).
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5. ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLING 

This section describes the reporting and methods applied to analytical results presented in 

Sections 6 and 7 of this report and discusses background locations and sample results. Table 3-1 lists all 

samples collected for laboratory analyses. 

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 (DLs) 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 also are shown 

underlined and in bold type. For the purposes of this investigation, significant/elevated concentrations 

are those concentrations that are: 

• Equal to or greater than the sample's contract-required quantitation limit/contract
required detection limit (CRQUCRDL) or the sample quantitation limit (SQL) when a 
non-CLP laboratory was used; and 

• Equal to or greater than the background sample's CRQUCRDL or SQL when the 
background concentration is below DLs; or 

• At least three times greater than the background concentration when the background 
concentration equals orexceeds the DLs. 

The analytical summary tables present all detected compounds, but only those analytes detected 

at potential sources or in targets meeting the significant/elevated concentration criteria are discussed in 

the report text. Although tailings and waste rock are not considered naturally occurring media, analytical 

results of the samples collected from these potential sources were compared to the results for background 

subsurface soil, consisting of native soil, for reporting purposes. All detected concentrations are 

discussed for background samples, including those concentrations that were qualified as estimated 
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because they were detected below the SQL (BJ). However, although these detected concentrations are 

presented in this section, only those results detected above the SQL are used for PAISI evaluation 

purposes. 

For analytical results that are qualified as estimated, the sample concentrations were adjusted as 

described in Using Qualified Data to Document an Observed Release and Observed Contamination 

(EPA 1996) before determination of whether the concentrations were significant or elevated. The tables 

in Sections 6 and 7 provide adjusted concentrations in parentheses. For target locations, only those 

analytes that also were detected in a source at the site were evaluated to determine whether their 

concentrations were elevated. All hazardous substances detected at target locations and meeting 

evaluation criteria can be used to document an observed release from the site to a target. 

5.1.1 Sample Results Reporting 

This section describes the criteria used to report analytical results in Sections 6 and 7. When a 

given analyte was detected at significant/elevated concentrations in four or more samples, the number of 

samples and the concentration ranges are reported. When an analyte was detected at significant/elevated 

concentrations in three or fewer samples, the concentrations of the analyte for each sample are reported. 

Analytical results summary tables in each section list the detected analytes and their concentrations. 

Based on EPA, Region 10, policy, evaluation of aluminum, calcium, iron, magnesium, potassium, and 

sodium (common earth crust elements) generally is employed only in water mass tracing, which is 

beyond the scope of this report. For this reason, these elements will not be discussed in the text. 

5.2 BACKGROUND SAMPLES 

Background samples were collected from each of the naturally occurring media from which 

PAISI samples were collected. These media are subsurface soil, surface water, and sediment. Results for 

the appropriate background sample(s) are shown in the first column(s) in the analytical results summary 

tables in Sections 6 and 7 for comparison against source or target results. 

5.2.1 Background Subsurface Soil 

5.2.1.1 Sample Locations 

Two off-site background subsurface soil samples (BGO ISB, BG02SB) were collected 12 to 

18 inches bgs. Background subsurface soil sample locations are illustrated in Figure 3-1. The matrix of 

the background samples matched the matrix of subsurface samples collected on site. Sample BGOISB 
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was collected approximately 120 feet east of the bunkhouse and 75 feet southeast of the adits and seep. 

Sample BG02SB was collected approximately 3,000 feet north of the site and 100 feet west of USFS 

Road 579. All background subsurface soil samples were collected from locations believed to be outside 

the influence of known potential source areas. 

5.2.1.2 Sample Results 

Analytical results of background subsurface soil samples are presented in Tables 6-1 and 7-6. 

Analytes detected in sample BGOISB include arsenic, barium, beryllium, chromium, cobalt, copper, lead, 

manganese, nickel, selenium, vanadium, and zinc. Analytes detected in BG02SB include arsenic, 

barium, beryllium, chromium, cobalt, copper, lead, manganese, nickel, selenium, vanadium, and zinc. 

5.2.2 Background Surface Water 

5.2.2.1 Sample Locations 

Three background surface water samples (BG02SW, BG03SW, and BG04SW) were collected in 

the wetlands, Deadwood River, and the unnamed waterfall. Background water samples were co-located 

with background sediment samples BG02SD, BG03SD, and BG04SD, respectively (Figures 3-2 and 3-3). 

BG02SW, the background sample for wetland sample (WL03SW), was collected approximately 

3,000 feet north of the site and 100 feet west of USFS Road 579. BG03SW, the background sample for 

the Deadwood River samples, was collected approximately 70 to 100 feet upgradient from and west of 

the site. BG04SW, the background sample for the unnamed creek and seep samples, was collected 

approximately 700 feet east and upgradient from the site. 

5.2.2.2 Sample Results 

Analytical results of background surface water samples are presented in Tables 7-1, 7-2, and 7-4. 

Analytes detected in BG02SW include barium, lead, manganese, and zinc. Analytes detected in 

BG03SW include barium, lead, manganese, thallium, and zinc. Analytes detected in BG04SW include 

arsenic, barium, lead, manganese, and zinc. 

5.2.3 Background Sediment 

5.2.3.1 Sample Locations 

Three background sediment samples (BG02SD, BG03SD, and BG04SD) were collected from 

depths of 0 to 6 inches bgs from the wetlands, Deadwood River, and the unnamed waterfall. Background 
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sediment samples were co-located with background surface water samples BG02SW, BG03SW, and 

BG04SW, respectively (Figures 3-2 and 3-3). The matrix of the background sediment samples matched 

the matrix of the sediment samples collected on site and in target areas. BG02SD, the background 

sample for the wetland sample, was collected approximately 3,000 feet north of the site and 100 feet west 

of USFS Road 579. BG03SD, the background sample for the Deadwood River samples, was collected 

approximately 70 to 100 feet upgradient from and west of the site. BG04SD, the background sample for 

the unnamed creek and seep samples, was collected approximately 700 feet east and upgradient from the 

site. The background sample matrices were similar in composition to the samples collected near and 

downstream from the site. 

5.2.3.2 Sample Results 

Analytical results of background sediment samples are presented in Tables 7-1, 7-3, and 7-5. 

Analytes detected in BG02SD include arsenic, barium, beryllium, chromium, cobalt, copper, lead, 

manganese, nickel, selenium, vanadium, and zinc. Analytes detected in BG03SD include arsenic, 

barium, chromium, cobalt, copper, lead, manganese, selenium, vanadium, and zinc. Analytes detected in 

BG04SD include arsenic, barium, chromium, cobalt, copper, lead, manganese, nickel, vanadium, and 

zinc. 
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6. POTENTIAL SOURCES 

This section describes sample locations and analytical results of PNSI samples obtained from 

potential sources. The sampling locations, sampling rationale, and analytical results are summarized in 

the following sections; Table 6~ I summarizes analytes detected at each potential source location 

investigated. Laboratory data sheets of analytical results for all samples are in Appendix C. 

6.1 TAILINGS PILE 

6.1.1 Sample Locations 

Four subsurface soil samples (TPOlSB, TP02SB. TP03SB. and TP04SB) were collected from the 

tailings pile located in the northwestern portion of the property to determine potential contaminants 

associated with this source. The samples were collected where the lowest depth was achieved, between 

12 to 18 inches bgs (Figure 3-1). The subsurface soil appeared to be silty, fine-grained sand. No soil 

odor. staining. or stressed vegetation were noted during sample collection (Table 3-1). 

6.1.2 Sample Results 

The sample results are summarized in Table 6-1. Antimony was detected at significant 

concentrations in all samples at concentrations ranging from 25.0 mg/kg (estimated low) to 64.0 mglkg. 

Arsenic was detected at significant concentrations in all samples at concentrations ranging from 

73.0 mg/kg to 211 mg/kg. Cadmium was detected at significant concentrations in all samples at 

concentrations ranging from 7.1 mg/kg to 39.2 mg/kg. Copper was detected at significant concentrations 

in all samples at concentrations ranging from 143 mg/kg to 303 mg/kg. Cyanide was detected at a 

significant concentration in TP02SB at 0.70 mg/kg. Lead was detected at significant concentrations in all 

samples at concentrations ranging from 676 mg/kg to 1,020 mg/kg. Manganese was detected at 

significant concentrations in all samples at concentrations ranging from 2,640 mg/kg to 6,920 mg/kg. 

Mercury was detected at significant concentrations in all samples at concentrations ranging from 

0.78 mg/kg to 5.0 mg/kg. Selenium was detected at significant concentrations in all samples at 

concentrations ranging from 2.5 mg/kg to 3.6 mg/kg. Silver was detected at significant concentrations in 
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all samples at concentrations ranging from 8.1 mg/kg to 25.8 mg/kg. Zinc was detected at significant 

concentrations in all samples at concentrations ranging from 1,520 mglkg to 3,310 mg/kg. 

6.2 WASTE ROCK PILE 

6.2.1 Sample Locations 

Four subsurface soil samples (WPOISB. WP02SB. WP03SB. and WP04SB) were collected from 

the waste rock pile area located north of the former mill foundation (Figure 3-1). The samples were 

collected within the overland routes identified by the START. The samples were collected to detennine 

potential contaminants associated with this source. The samples appeared to consist of a gravelly sand 

with loam. No odor was noted during sample collection (Table 3-1). 

6.2.2 Sample Results 

Sample results are summarized in Table 6- t. Antimony was detected at significant 

concentrations in all samples at concentrations ranging from 21.8 mg/kg (estimated low) to 46.9 mg/kg 

(estimated low). Arsenic was detected at significant concentrations in all samples at concentrations 

ranging from 137 mg/kg to 239 mg/kg. Cadmium was detected at significant concentrations in all 

samples at concentrations ranging from 28.4 mg/kg to 42.2 mglkg. Copper was detected at significant 

concentrations in all samples at concentrations ranging from 153 mg/kg to 278 mg/kg. Lead was 

detected at significant concentrations in all samples at concentrations ranging from 931 mg/kg to 

1,810 mg/kg. Mercury was detected at significant concentrations in all samples at concentrations ranging 

from 1.4 mg/kg to 2.2 mg/kg. Selenium was detected at significant concentrations in all samples at 

concentrations ranging from 2.0 mg/kg to 2.8 mg/kg. Silver was detected at significant concentrations in 

all samples at concentrations ranging from 13.0 mg/kg to 55.0 mg/kg. Zinc was detected at significant 

concentrations ;n all samples at concentrations ranging from 3,000 mg/kg to 5.920 mg/kg. 

6.3 MILL SOIL 

6.3.1 Sample Locations 

Three subsurface soil samples (MLO ISB. ML02SB. and ML03SB) were collected from soil in 

front of the former mill foundation and two terraces (Figure 3-1). The samples were collected to 

determine if TAL metals, including mercury and cyanide, are associated with this source. The 

subsurface soils appeared to consist of gravelly sand with loam. No odor was noted during sample 

collection (Table 3-1). 
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6.3.2 Sample Results 

Sample results are summarized in Table 6-1. The following analytes were detected at significant 

concentrations in MLOlSB: antimony (55.1 mglkg, estimated low), arsenic (114 mglkg), cadmium 

(50.3 mglkg), cobalt (18.3 mglkg), copper (492 mglkg), lead (997 mglkg), mercury (6.6 mglkg), selenium 

(J.5 mglkg), silver (22.5 mglkg), arid zinc (3,140 mglkg). The foJlowing analytes were detected at 

significant concentrations in ML02SB: antimony (122 mglkg, estimated low), arsenic (100 mglkg), 

cadmium (90.1 mglkg), copper (409 mglkg), lead (16,800 mglkg), mercury (10.1 mglkg), selenium 

(11.0 mglkg), silver (76.3 mglkg), and zinc (9,510 mglkg). The foJlowing analytes were detected at 

significant concentrations in ML03SB: antimony (45.0 mglkg, estimated I~w), arsenic (76.4 mglkg), 

cadmium (46.8 mglkg), copper (988 mglkg), lead (J ,200 mglkg), mercury (19.5 mglkg), selenium 

(1.8 mglkg), silver (30.6 mglkg), and zinc (11,200 mglkg). 
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Table 6-1
 

SOURCE MINE TAILINGS, WASTE ROCK, AND MILL SUBSURFACE SOIL SAMPLES
 
ANALYTICAL RESULTS SUMMARY
 

DEADWOOD MINE PRELIMINARY ASSESSMENTISITE INSPECTION
 
VALLEY COUNTY IDAHO
 

CLPNumber MJ009R MJooAI MJooA2 MJOOA3 MJooA4 MJOO9S MJOO9T MJOO9W MJOO9X MJOO9Y MJOO9Z MJOOAO 

EPA Sample Number 00284101 00284109 00284110 00284111 00284112 00284102 00284103 00284104 00284105 00284106 00284107 00284108 

Sample Location BGOISB TPOISB TP02SB TP03SB TP04SB WPOISB WP02SB WP03S8 WP04S8 MLOIS8 ML02SB ML03SB 

Depth (inches bgs) 12-18 12-18 12-18 12-18 12-18 12-18 12-18 12-18 12-18 12-18 12-18 12-18 

Description 
--  - 

8ACKGROUND TAll.INGS PILE WASTE ROCK PD.E Mll.L 

M,llt :~: 
t- ~%W¥¥f.7;;~%"~:v;z of:' 

Af ~..s....k~w«:>:*,;.«,ym~ M 

~ 
.," ~ , 0 

... , ,.,. ~v.". ... 

:>X... ... ,,~~ ;/. 

... ~ 

Aluminum 7920 542 719 637 309 1550 3340 1500 1S4O 4850 2800 5840 

Antimony 1.3 UJK 64 26.8 25.0JL 31.3JL 46.9.JL 44.0JL ~ ~ 55.1JL 122JL lliUL 
(3 UAC) 

Arsenic 4.3 73 187 127 211 137 239 144 145 114 100 76.4 

Barium 111 5.1 JB 24.3J8 6.1 J8 9.2J8 50.1 56.2 49.9 71.4 68.4 40.8J8 55.2 

Beryllium 1.2 1.2 0.60J8 0.61 J8 0.66J8 0.38J8 0.46J8 0.26J8 0.31J8 0.61 JB 0.41 J8 0.67 J8 

Cadmium 0.48 U 7.1 37.1 38.9 39.2 36.5 42.2 34.3 28.4 50.3 90.1 46.8 

Calcium 3500 1300 3750 3110 1210 2310 3840 3540 9590 866J8 615 J8 684J8 

Chromium 7.1 1.2J8 3.5 2.7 0.71 J8 2.3 6.5 2.7 3.4 3.1 2.6 4 

Cohalt 5.8 JB 10.1 J8 5.3J8 7.6J8 5.6J8 . 4.2J8 7.7J8 3.9J8 5.0J8 18.3 3.6J8 4.9J8 
SQL = 10.53 U 

Copper 8.9 303 256 186 143 236 278 ~ 153 492 409 988 

Cyanide 0.13 UJK 0.13 U 0.7 0.25 J8 0.15 UJK NA NA NA NA 0.14 UJK 0.13 UJK 0.23J8 
(0.2 UAC) (0.1 UAC) (0.1 UAC) (0.1 UAC) 

Iron 9360 125000 53200 60500 67300 16900 26400 14300 15700 9850 12400 11100 

Lead 16.1 697 820 676 1020 1810 1430 1190 931 997 16800 1200 

Magnesium 3830 2650 3630 3940 3590 1700 2970 2040 4460 1430 960JB 1360 

Manganese 383 6920 2640 3160 3410 745 1000 532 694 813 155 246 

Mercury 0.05 U 0.78 11 1.5 ~ 1.7 2.2 .Y 1.5 6.6 10.1 19.5 

Nickel 10.9 12.3 7.6J8 9.5 6.0J8 9.4 30.4 11.3 14.2 3.2JB 2.5J8 5.0J8 

Potassium 1510 133J8 344J8 326J8 197 J8 705J8 739JB 688J8 739J8 1150 892JB 1390 

Selenium 0.42J8 3.6 Y 2.5 2.6 b1 2.8 1 b.! .LA 11 L! 
SQL = 1.05 U 

Silver 0.65 U 25.8 8.1 11.2 14.1 55 31.4 22.2 13 22.5 76.3 30.6 



Table 6-1 

SOURCE MINE TAILINGS, WASTE ROCK, AND MILL SUBSURFACE SOIL SAMPLES
 
ANALYTICAL RESULTS SUMMARY
 

DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION
 

MJOO9R
 
00284101
 

BGOISB
 
12-18
 

BACKGROUND
 

IZinc 

MJOOAI 
00284109 

TPOISB 
12·18 

VALLEY COUNTY, IDAHO 
MJOOA2 I MJOOA3 I MJOOA4 I MJOO9S I MJOO9T I MJOO9W 

00284110 I 00284111 I 00284112 I 00284102 I 00284103 I 00284104 

TP02SB I TP03SB I TP04SB I WPOISB I WP02SB I WP03SB 
12-18 I 12-18 I 12-18 I 12-18 I 12-18 I 12-18 
TAILINGS PILE I WASTE ROCK PILE 

Note: Bold type indicates that sample concentration is above the detection limit. 

Underlined type indicates that the sample result is significant as defined in Section S. 

~ 

I 
Key: 

111 
AC = Adjusted concentration. 

B = Associated sample result is greater than the instrument detection limit. but less than the sample quantitation limit. 

bgs = Below ground surface. 

CLP = Contract Laboratory Program. 

EPA = United States Environmental Protection Agency. 

H = High bias. 

J = The analyte wo.' positively identified. The associated numerical value is an estimate. 

K =Unknown bias. 
L = Low bias. 
mglkg = Milligrams per kilogram. 

NA = Not applicable. 

SQL = Sample quantitation limit. 

U = The analyte was analyzed for. but was not detected. The associated numericaJ value is the sample quantitation limit. 

MJOO9X 
00284105 
WP04SB 

12-18 

MJ009Y MJOOAO 

00284106 00284108 

MLOISB ML03SB 

12-18 12-18 



7. MIGRATIONIEXPOSURE PATHWAYS AND TARGETS 

The following sections describe migration/exposure pathways and potential targets within the 

site's range of influence (Figure 7-1). Analytical results are summarized in Tables 7-1 through 7-6. 

Analytical data QA fonns from laboratory analyses are in Appendix C. This section discusses the 

groundwater migration pathway (Section 7.1), the surface water migration pathway (Section 7.2), the soil 

exposure pathway (Section 7.3), and the air migration pathway (Section 7.4). 

7.1 GROUNDWATER MIGRATION PATHWAY 

Surficial deposits at the Deadwood Mine site were determined using the closest available soil 

survey for an area with similar topography, located 4 miles east of the site. Surface soils in the area 

consist of Koppes-Coski-type soils, which consist of moderately coarse to coarse-textured soils found on 

dissected crests and the sides of ridges. This is a well-drained soil, which ranges from sandy loam to a 

sbil containing more gravel and cobbles (SCS 1976). The Idaho batholith, consisting of Cretaceous 

intrusive biotite granodiorite, forms the bedrock in the site vicinity (USGS 1992). 

The aquifer beneath Deadwood Mine consists of undifferentiated volcanic rocks; 

undifferentiated, consolidated sedimentary rocks; and undifferentiated igneous and metamorphic rocks 

that are distributed throughout the region. Groundwater is present primarily in solution cavities and 

joints in carbonate rocks (USGS 1994). 

Information regarding net precipitation in the immediate area of Deadwood Mine is not 

available. The annual net precipitation factor value reported for the Deadwood Mine site is between 

15 and 30 inches (WRCC 1999a). The mean annual precipitation for 1998 at Lowman was 26.42 inches 

(WRCC 1999a). The two-year, 24-hour rainfall event for the site is 2 inches (WRCC 1999b). 

No drinking water wells are known to exist within a 4-miJe radius of the site (Figure 7-1; 

EPA 1999). Deadwood Outfitters, a business with an office located 0.5 mile south of the site, uses a 

spring upgradient of the site for drinking water purposes (Carter 1999). Groundwater in the area is 

usable for drinking water purposes. Additionally, the site does not lie within a weI/head protection area 

(EPA 1999). 
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7.2 SURFACE WATER MIGRATION PATHWAY 

This section presents the pathway description. targets, sample locations, and sample results for 

the surface water migration pathway. 

7.2.1 Pathway Description 

Surface water drains southwest from the southern end of the waste rock pile overland by sheet 

flow and through small channels approximately t ,000 feet downslope into the unnamed creek (probable 

point of entry [PPE] I). This creek discharges into Deadwood River approximately 0.5 mile west

southwest of the site. The discharge rate of the adits, estimated by the START, is 2 gallons per minute. 

The unnamed creek also flows through the south end of the waste rock pile and is expected to be a' 

perennial stream because it was flowing during low flow conditions in early fall 1999. Water from the 

seep flows downgradient through a small channel over and through the south adit into the unnamed creek 

approximately 50 feet from its discharge point (PPE 2). Surface water runoff from the tailings and the 

northern portion of the waste rock pile also may drain by sheet flow into the documented wetlands 

adjacent to Deadwood River. The wetlands are approximately 12 miles from the river's discharge point 

into Deadwood Reservoi'r (PPE 3; Figure 7-1). The 15-mile Target Distance Limit (TDL) extends from 

PPEs I and 2 on the unnamed creek to Deadwood River, then extends from PPE 3 in the wetlands 

adjacent to Deadwood River for 12 miles to the river's discharge point into Deadwood Reservoir, and 

then extends for 3 miles in the reservoir (Figure 7-1; USGS 1988a; USGS 1988b, USGS 1988c). 

Flood frequency data are not available for this area, although it appears possible that Deadwood 

River may flood its banks and the adjacent USFS road during high flow, based on its shallow banks 

(approximately 5 feet maximum in height) and the relatively flat terrain between the river and the road. 

As stated previously, the area consists of Koppes-Coski-type soils, which consist of moderately coarse to 

coarse-textured soils found on dissected crests and the sides of ridges. This is a well-drained soil, which 

ranges from a sandy loam to a soil containing more gravel and cobbles (SCS 1976). The upland drainage 

area of the site, estimated from a topographic map, is 320 acres (USGS 1988a). 

Flow rate data for Deadwood River are not available; however, based on visual observations the 

flow was estimated to be greater than 100 cubic feet per second (cfs) and less than 1,000 cfs during low 

flow. The flow rate of the unnamed creek is estimated to be less than 10 cfs based on visual 

observations, There are no surface water intakes for drinking water or irrigation purposes within the 

IS-miJe TDL. 
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7.2.2 Targets 

Deadwood River is not used for domestic drinking water within the IS-mile TDL. Local 

residents outside of the 4-mile radius use drinking water either from groundwater or springs 

(IDWR 1999). Occasionally, campers or hunters may obtain drinking water from the unnamed creek 

(E & E 2000a). Transient population values are not known. No known commercial or subsistence 

fisheries exist within the unnamed creek, Deadwood River, or Deadwood Reservoir within the 15-mile 

TDL (IDFG 1999b). There is sport fishing on both Deadwood River and Deadwood Reservoir 

(Grunder 1999); however, fish catch data are not available. 

The Idaho Department of Fish and Game indicated that the Inland Columbia Basin redband trout 

(Oncorhynchus mykiss gairdneri) and the Westslope cutthroat trout (Oncorhynchus clarki lewisi), both 

State and Federal species of concern, and bull trout (Salvelinus conjluentus), a Federal listed threatened 

species, reside in Deadwood River and Deadwood Reservoir within the 15-mile TDL (IDFG 1999a, 

I999b). Additionally, a nesting area for a bald eagle (Haliaeetus leucocephalus), a Federal listed 

threatened species, has been reported near the southern end of Deadwood Reservoir (Grunder 1999). 

There are no anadromous fish residing or migrating in the reaches of Deadwood River or Deadwood 

Reservoir within the 15-mile TDL (IDFG 1999a, I999b). The spotted frog (Rana pret;osa), which is a 

USFS sensitive species, resides in the wetland and river areas near the site (Zurstadt 1999). 

There is a boat ramp at Deadwood Reservoir, indicating that the reservoir is used for recreational 

boating (DeLorme 1992). Deadwood Outfitters operates a charter boat on Deadwood Reservoir for 

fishing and indicated that its clients practice catch and release techniques (Rotthoff 1999). There are no 

wetland maps available for areas within the IS-mile TDL; however, approximately 2 acres of wetlands 

were documented by the START wetland specialist along Deadwood River at PPE 3 

(USFWS 1991, 1992). 

7.2.3 Sample Locations 

Seven co-located surface water and sediment samples were collected in wetlands documented by 

the START wetland specialist, Deadwood River, the unnamed creek, and a seep (Figures 3-1 and 3-2). 

Two subsurface soil samples were collected from wetlands. The samples were collected from locations 

downstream, adjacent to, and upstream from Deadwood Mine in wetlands, Deadwood River, an unnamed 

creek, and a seep. The samples collected in the wetlands were obtained where the appropriate sample 

volume could be acquired. The Deadwood River sediment samples were collected on the depositional 
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side of the river. The samples collected in the unnamed creek and the seep were collected in the center
 

of the water pathway.
 

7.2.4 Surface Water Sample Results 

Sample results are summarized in Tables 7-1, 7-2, and 7-4. Zinc was detected at an elevated 

concentration in WL03SW (31.8 micrograms per liter (Jlg/L]; Table 7-1). The following analytes were 

detected at elevated concentrations in UC02SW: arsenic (22.4 JlgIL) and zinc (455 Jlg!L; Table 7-4). The 

following analytes were detected at elevated concentrations in SPO ISW: arsenic (176 Jlg!L), manganese 

(6]7 JlgIL), and zinc (2,380 JlgIL; Table 7-4). No other surface water samples contained elevated 

concentrations of inorganics. 

7.2.5 Sediment Sample Results 

Sample results are summarized in Tables 7-1, 7-3, and 7-5. The following analytes were detected 

at elevated concentrations in WL03SD: arsenic (66.1 mg/kg), cadmium (17.3 mglkg), copper 

(95.3 mglkg), lead (299 mglkg), and zinc (1,]00 mglkg; Table 7-1). Arsenic was detected at an elevated 

concentration in DR02SD at 13.9 mg/kg (Table 7-3). The following analytes were detected at elevated 

concentrations in SPO] SD: antimony (l51 mg/kg), arsenic (11,600 mg/kg), manganese (550 mglkg, 

adjusted concentration), and zinc (21,100 mg/kg; Table 7-5). No other sediment samples contained 

elevated concentrations of inorganics. 

7.2.6 Sample Locations 

Two subsurface soil samples were collected from wetlands documented by the START wetland 

specialist. The samples were considered soil and not sediments due to the absence of standing water; 

however, the wetland specialist designated the sample collection area as wetlands. The samples were 

collected adjacent to the site. WL01SB was collected approximately 35 feet west of USFS Road 579. 

WL02SB was collected approximately 100 feet west of USFS Road 579. The presence of tailings was 

noted at both sample locations. 

7.2.7 Subsurface Sample Results 

Sample results are summarized in Table 7-6. The following analytes were detected at elevated 

concentrations in WLOI SB: arsenic (116 mg/kg), cadmium (119 mg/kg), copper (215 mg/kg), lead 

(1,140 mg/kg), manganese (3,040 mg/kg), mercury (3.9 mg/kg), selenium (2.6 mg/kg), silver 
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(11.8 mglkg), and zinc (10,800 mglkg). The following analytes were detected at elevated concentrations 

in WL02SB: arsenic (74.5 mglkg), cadmium (17.7 mglkg), copper (206 mglkg), lead (582 mglkg), 

manganese (1,620 mglkg), mercury (0.69 mglkg), silver (7.5 mglkg), and zinc (2,070 mglkg). 

7.3 SOIL EXPOSURE PATHWAY 

Access to Deadwood Mine is unrestricted, and tire tracks, indicative of four-wheel-drive vehicle 

or motorcycle use, were observed on the tailings pile at the site. The tailings pile is poorly vegetated, and 

because of the tailings' fine-grained nature, they are transported easily by wind and water. There are no 

pennanent residences within ZOO feet of a potential source. Deadwood Outfitters operates a hunting and 

fishing guide service approximately 0.5 mile south of the site. Up to eight seasonal staff reside on its 

premises from approximately June through November, and up to two staff reside there during the 

remaining months (Carter .1999). There are no known schools or day-care faci lities within 200 feet of the 

site. No commercial agriculture, silviculture, or livestock production or grazing occurs within an area of 

potential contamination (Wilson 1999). Also, there are no terrestrial, sensitive environments located on a 

potential source (IDFG 1999a). 

7.4 AIR MIGRATION PATHWAY 

As described previously, there are no permanent residences located within 4 miles of the site 

(EPA 1999; USCB 1990). The tailings are poorly vegetated, and because of their fine-grained nature 

they are transported easily by wind and water. Deadwood Outfitters is located approximately 0.5 mile 

south of the mine site. Up to eight seasonal workers reside at the facility during various times of the 

year. It appears that the site is used moderately for recreation. No anadromous fish use the watershed for 

spawning, feeding habitat, or migration within the TDL. As mentioned above, the bull trout (Salvelinus 

confluentus), which is a Federal listed threatened species, is known to exist in Deadwood River, which 

flows within 0.5 mile of the site (IDFG 1999a, 1999b). The Frank Church-River of No Return Federal 

Wilderness Area is located within 2 miles east of the site (USGS 1988a). There is no agriculture or 

silviculture within 0.5 mile of the site (Wilson 1999). Wetland inventory maps were not available for 

areas within 4 miles of the site; however, the acreage of the suspected wetlands, located adjacent to the 

site along Deadwood River, is estimated from field observations and topographic map review to be 

2 acres (E & E 2000a). 
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Table 7-1 

TARGET WETLAND SURFACE WATER AND 
SEDIMENT SAMPLES 

ANALYTICAL RESULTS SUMMARY 
DEADWOOD MINE PRELIMINARY ASSESSMENTISITE INSPECTION 

VALLEY COUNTY. IDAHO 
LPNumber MJOOAN MJOOAP MJOOAL MJOOAM 
PA Sample Number 00284132 00284133 00284130 00284131 
ample Loatioa 8G02SW 8G02SD WL03SW WL03SD 

)eDtb (indies bIS) NA 0-6 NA 0-6 

-lumiDum 83.6 U 11200 83.6 U 3170 

~rseDic 1.7 U 4 2.3JB §6J. 

~um 15.4JB 
SQL=200 U 

121 17.2JB 81.5 JB 

!Beryllium 0.80U I.3JB 
SQL= 1.3 U 

0.80U 1.5 U 

~admium 2.3 U 0.86 U 2.3 U W 
~a1dum 11600 3290 14100 5140JB 

~bromium 1.9 U 5.6 1.9 U 3.7 U 

Cobalt 3.0 U 3.5JB 
SQL= 18.66U 

3.0U 5.8 U 

Copper 3.6U 10.7 3.6 U W 
ron 59.9 JB 11500 569 31500 

~ad 5.0JK 
(7.2AC) 

10.7 7.8JK 
(5.9 AC) 

m 
r,tagnesium 1050 JB 2440 I380J8 1510 JB 

Manganese 2.7 JB 
SQL= 15 U 

237 35.8 682JK 
(5SG AC) 

~ickel 3.1 U 3.IJB 
SQL= 14.93 U 

3.1 U 6.0U 

Potassium 615J8 1510 JB 1070 JB ll00JB 

~elenium 1.3 U 0.63JB 
SQL= 1.87 U 

1.3 U 3.3JB 

~odium 2080JB 481 JB 2330JB 1070 U 

~anadium 2.7 U 15.0 J8 
SQL = 18.66 U 

2.7U 10AJB 

rlinc 15.6JB 
SQL= 20 U 

66.3 ~ ll!!!! 

.. ..NOle.	 Bold type indicates thallhe sample cOIIcenlmllOn IS above Ihe delecllon limit. 

Underlined Iype indicale' thallhe sample result is elevaled a., deli ned in Section 5. 

Key: 

AC	 =Adjusled concentration. 

B	 = Associated sample resuh is greUier than the insttumem deleetion limit. buries." [him the sample quantilation limit. 

bgs	 = Below ground surface. 

CLP	 =ContraclLilboratory Progmm. 

EPA	 = United States Environmenlal Protection Agency. 

J = The analyte wa~ po."ilively idenlitied. The associated numerical value IS an estimate.
 

K = Unknown bias.
 

~g/L = Micro~rams per liler.
 

m);/kg = Milligmms per kilogram.
 

NA = NOl applicable
 

SQL = Sample quantitation limit.
 

U = The analyle was analyzed for. but was not detected. The a."."iOcialed numerical value IS (he sample quanUliUioo limit.
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Table 7·2
 

TARGET DEADWOOD RIVER SURFACE WATER SAMPLES
 
ANALYTICAL RESULTS SUMMARY
 

DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION
 
VALLEY COUNTY IDAHO
 

MJOOAJ MJOOA8 MJOOAC MJOOAE MJOOAG 
00284124 00284117 00284118 00284120 00284122 
BG03SW DROISW DR02SW DR03SW DR04SW 

BACKGROUND DEADWOOD RIVER 

16.1JB 
SQL=200U 

12600 

43.6JB 
7.7JK 

(10AC) 

I060JB 
3.0JB 

SQL= IS U 

596JB 

1940JB 

203JB 
SQL= IOU 

26 

10400 

42.7 JB 
2.6JB 

948JB 
2.21B 

S40JB 

189GJB 
2.0U 

14.8 JB 

11400 

44.6JB 
4.8JK 

(3.6 AC) 

1050 JB 

2.218 

721 JB 
2190JB 

2.0U 

27.7 

11100 

74.7 JB 
7.21K 

(5.4 AC) 

1000 JB 

2.3 JB 

584JB 

1880 JB 
2.6 U 

22.8 

11500 

44.8JB 

2.8JB 

I050JB 

1.9JB 

611JB 
1980JB 

2.2 U 

12.2 JB 
Note: Bold type indicates that the sample concentration is above the detection limit. 

Underlined type indicates that the sample result is elevated as defined in Section 5. 

Key: 

AC = Adjusted concentration. 

S = Associated sample result is greater than the instrument detection limit. but less than the sample quantitation limit. 

bgs = Below ground surface. 

CLP = Contract Laboratory Program. 

EPA = United States Environmental Protection Agency. 

J = The analyte wn.~ positively identified. The associated numerical value is an estimate. 

K = Unknown bia.~. 

I-lglL = Micrograms per liter. 

SQL = Sample quantitation limit. 

U = The analyte was analyzed for. but was not detected. The associated numerical value is the sample quantitation limit. 
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Table '-3 

TARGET DEADWOOD RIVER SEDIMENT SAMPLES 
ANALYTICAL RESULTS SUMMARY 

DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION 
VALLEY COUNTY. IDAHO 

CLPNumber MJOOAK MJOOA9 MJOOAD MJOOAF MJOOAH 
EPA Sample Number 00284125 00284116 00284119 00284121 00284123 
~p1e Location BG03SD DROISD DR02SD DR03SD DR04SD 
Depth (iDches bas) 0-6 0-6 0-6 0-6 0-6 

umiDum 2740 2060 2220 2970 4890 

ArseDk 2.7 1.9JB 13.9 1.5 JB 2.7 

Barium 34.4JB 
SQL = 51.28 U 

28.3JB 29.8JB 32.5 JB 62.3 

iCalcium 892JB 777JB 775JB 832JB 1540 

iChromium 1.2JB 
SQL= 2.56 U 

0.43 U 1.4JB 0.73 JB 1.5 JB 

Cobalt 0.87 JB 
SQL= 12.82 U 

0.68 U 0.87 JB 0.98JB 1.9 JB 

~opper 5.1 JB 
SQL = 6.41 U 

1.2JB 1.7JB 1.8JB 3.0JB 

ron 4880 4430 6160 5510 8140 

Lead 2.5 3.8 4.3 2.8 4.5 

Magnesium 931 JB 533JB 695JB 1080 JB 1690JL 

lManganese 77.2JK 
(95.7 AC) 

85.2JK 
(68.7 AC) 

76.5JK 
(61.7 AC) 

69.4JK 
(55.9 AC) 

134JK 
(108 AC) 

Potassium 732JB 543JB 621 JB 848JB 1210 JB 

lSelenium 0.67 JB 
SQL= 1.28 U 

0.45 JB 0.41 JB 0.32 JB 0.33 U 

odium 249JB 272JB 127 U 135 U 424JB 

Vanadium 4.5JB 
SQL= 12.82 U 

2.8JB 4.8JB 4.7 JB 8.1JB 

Zinc 26.7 22.6 28.3 
.. 

39.3 46 

Note: Bold type mdlcates that the sample concentration IS above the detection limit.
 

Underlined type indicates that the sample result is elevated as defined in Section 5.
 

Key:
 

AC = Adjusted concentration.
 

B = Associated sample result is greater than the instrument detection limit. but less than the sample quantitation limit.
 

bgs = Below ground surface.
 

CLP = Contract Laboratory Program.
 

EPA = United States Environmental Protection Agency.
 

J = The analyte was positively identified. The associated numerical value is an estimate. 

K = Unknown bias. 

= Low bias. 

mg/kg =Milligrams per kilogram 

SQL =Sample quantitation limit. 

U = The analyte wa.~ analyzed for. but was not detected. The associated numerical value is the sample quantitation limit. 
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Table 7-4
 

TARGET UNNAMED CREEK AND SEEP SURFACE WATER SAMPLES
 
ANALYTICAL RESULTS SUMMARY
 

DEADWOOD MINE PRELIMINARY ASSESSMENTISITE INSPECTION
 
VALLEY COUNTY IDAHO
 

MJOOAW MJOOAA MJOOA 

00284136 00284126 00284128 
BG04SW UCOISW UC02SW 

BACKGROUND UNNAMED CREEK 

359 
7.0JB 

SQL= IOU 

10.4JB 12.2JB 5.7 JB 16.0 JB 
SQL=200U 

4680JB 10200 10700 36000 
3.0U 3.0U 3.0U 3.0JB 
320 82.6JB 449 3310 

16.9JK 4.3JK 2.6JB 3.8JK 
(22.1 AC) (3.2 AC) (2.9 AC) 

560JB 989JB 2010JB 8160 
39.4 10.2JB 112 61 
3.1 U 3.1 U 3.1 U 5.7 JB 

683JB 553JB 767 JB 1550JB 
2370JB 2140J8 2970JB 5980 

32.9 40.7 455 23 
Bold type indicates that the sample concentration is above the detection limit. 

Underlined type indicates that the sample result is elevated as defined in Section 5. 

Key: 

AC = Adjusted concentration. 

B . = Associated sample result is greater than the inslJllment detection limit. but less than the sample quantitation limit. 

bgs =Below ground surface. 

CLP = Contract Laboratory Program. 

EPA = United States Environmental Protection Agency. 

J =The analyte was positively identified. The associated numerical value is an estimate. 

K = Unknown bias. 

I1g1L = Micrograms per liter. 

SQL =Sample quantitation limit. 

U =The analyte was analyzed for. but was not detected. The associated numerical value is the sample quantitation limit. 
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Table 7-5
 

TARGET UNNAMED CREEK AND SEEP SEDIMENT SAMPLES
 
ANALYTICAL RESULTS SUMMARY
 

DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION
 
VALLEY COUNTY IDAHO
 

CLPNumber MJOOAX MJOOAB MJOOAR MJOOAT 
!EPA Sample Number 00284137 00284127 00284129 00284135 
SamDle LocadoD BG04SD UCOISD UC02SD SPOISD 
Depth (IDehes bel 0-6 0-6 0-6 0-6 

lumlDum	 2450 6070 2240 802 

1.5 U 1.7 U 1.6 U~Dtlmoay In -

15.1 10.1 18.5~rsenk: J..U!l 

64.5 24.7 JD !Barium 26.1 JD 64JD 
SQL=45.82 U 

Beryllium 0.39U IU 0.45JD 2.6U 

Calcium 938JD 1760 596JD 6070JD 

Chromium 4.1 U1.5JD 1.3JD2.3JD 
SQL=2.29U 

Cobalt 0.8JD 3.1 JD 0.97 JD 12.8JD 
SQL= 11.45 U 

Copper 3.9JD 3.8JD 5.2JD IUJD 
SQL = 5.73 U 

9980 185080 

Lead 

ron 3990 3830 

26.8 8.3 34.5 23.9 

Magnesium 2270JL 896JD 877JD 

Manganese 

990JD 

215JK 16368.8JK ill.JK 
(85.3AC) (173 AC) f550ACl 

~Ickel 0.95 J81.7 JD 1.3JD 16.3 JD 
SQL=9.16 U 

1640 907 J8 1110 JD ~otassium 722JD 

0.3 U 0.42J8 0.37 JB~elenium 10JD 

138 U127 U 339J8 7450JD 

lVanadium 

~odium 

10.4 J84.6J8 5.8JB 11.8 JD 
SQL= 11.45 U 

11047.8 133~inc ill!!!! ..
Note:	 Bold type mdlcates that the sample wncentmUon IS above the detection hmll. 

Underlined type indicates that the sample result is elevated as defined in Section 5. 

Key:
 

AC = Adjusted concentrdtion.
 

B = Associated sample result is greater than the instrument detection limit. but less than the sample quantiUllion limit.
 

BGS	 = Below ground surface.
 

CLP	 = Contract LaboMory Program.
 

EPA	 = United States Environmental Protection Agency.
 

J = The analyte was positively identified. The associated numerical value is an estimate. 

K = Unknown bias. 

= Low bias. 

mglkg = Milligrams per kilogram. 

SQL =Sample quantilalion limit. 

U = The analyle was analyzed for, bUI was nOi delected. The associated numerical value is Ihe sample quantitalion limit. 
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Table 7-6 

TARGET WETLAND SUBSURFACE SOIL SAMPLES
 
ANALYTICAL RESULTS SUMMARY
 

DEADWOOD MINE PRELIMINARY ASSESSMENTlSlTE INSPECTION
 
VALLEY COUNTY. IDAHO
 

CLPNumber MJOOA7 MJOOAS MJOOA6 
EPA Sample Number 00284115 00284113 00284114 
Sample LocadoD WLOISBBOO2SB WL.02SB 
Depth (Inc:hes bD) 12-18 12-18 12-18 

-lumlnum 14400 645 1138 

~tlmODY 2.8 UJK 39.7 JL 14.1 JB 
(5.5 UAC) 

nenlc 5.7 ill 'M.S 
arlum 179 4.0JB 13.5JB 
erylUum 1.4JB O.66JB O.44JB 

SQL= 2.21 U 
~adJnjum 1.0 U ill. 11.7 
Caldum 4810 1840 1150JB 
~romIum 8.5 3.3 3.2 
K:obalt 4.8JB 7.7JB 3.3JB 

SQL = 22.08 U 
~opper 20.3 m Z06 
~roD 14_ 61300 34000 
!Lead 17.6 1140 m 

urn 3100 3760 2030 
~anganese 275 JMO ~20 
l\fercury 0.11 U 3.9 0.69 
Nickel 4.5JB 8.3JB 6.1 JB 

SQL= 17.66U 
Potassium 1620JB 213JB 303JB 
Selenium l.lJB 2.6 1.6 

SQL= 2.21 U 
Sliver 1.4 U H.S 7.5 

Sodium 712JB 4940JH 875JB 
Vanadium 21.2JB 15 9.7 JB 

SQL = 22.08 U 
Zinc 104 10800 2070 
Note: Bold type indicates that the sample concenlrdtlon IS above the detection limn. 

Underlined type indicates that the sample result is elevated as defined in Section 5. 

Key: 

AC =Adjusted concentmtion. 

B =Associated sample result is greater than the instrument detection limit. but less than the sample quantitution limit. 

bgs =Below ground surface. 

CLP = Contract Labomtory Progmm. 

EPA = United SUItes Environmental Protection Agency. 

H = High bias. 

J =The analyte was positively identilied. The asoociated numerical value is an estimate. 

K =Unknown bias. 

L =Low bias. 

mg/kg =Milligrams per kilogram. 

SQL = Sample quantitalion limit. 

U = The analyle was analyzed for. but was not detected. The associated numencal value is the sample quantilation limit. 
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8. SUMMARY AND CONCLUSIONS 

In July 2000, the START conducted PAISI sampling activities at the Deadwood Mine site in 

Valley County, Idaho. 

The PAISI involved the collection of samples from potential hazardous substance sources on site 

and from target areas potentially impacted through contaminant migration. A total of 37 samples were 

collected for the PAlSI, including background samples. Samples were colle.cted from on-site soil and 

from surface water, sediments, and soil in target areas. Samples were analyzed by Sentinel, Inc. 

Section 8.1 summarizes the potential source anillytical sample results for the soil exposure pathway. 

Section 8:2 summarizes the target analytical sample results for the surface water pathway. Section 8.3 

presents the conclusions of the PAlSI. 

8.1 SOURCES 

Samples were collected from three on-site soil source areas including the tailings pile, waste rock 

pile, and soil surrounding the former mill foundation. Areas were identified for sampling based on the 

potential presence of hazardous substances or contaminants. 

The on-site subsurface soil samples contained significant concentrations of inorganics. The 

tailings pile contained significant concentrations of antimony (64.0 mglkg), arsenic (211 mglkg), 

cadmium (39.2 mglkg), copper (303 mglkg), lead (1,020 mglkg), manganese (6,920 mglkg), mercury 

(5.0 mglkg), selenium (3.6 mglkg), silver (25.8 mglkg), and zinc (3,310 mglkg). 

The waste rock pile samples contained significant concentrations of antimony (46.9 mglkg, 

estimated low), arsenic (239 mglkg), cadmium (42.2 mglkg), copper (278 mglkg), lead (1,810 mglkg), 

mercury (2.2 mg/kg), selenium (2.8 mg/kg), silver (55.0 mg/kg), and zinc (5,920 mglkg). 

The mill soil samples contained significant concentrations of antimony (122 mglkg, estimated 

low), arsenic (114 mglkg), cadmium (90.1 mglkg), cobalt (18.3 mg/kg), copper (988 mglkg), lead 

(16,800 mg/kg), mercury (19.5 mglkg), selenium (11.0 mg/kg), silver (76.3 mglkg), and zinc 

(11,200 mg/kg). 

T:\OOO611\00020005\S555 8-1 



8.2 TARGETS 

This section addresses the sample results as they relate to the surface water migration pathway. 

Samples were collected from suspected targets along potential surface water migration pathways which 

included Deadwood River, the unnamed creek, and a seep. 

Elevated concentrations were detected in the co-located surface water and sediment samples 

WL03SW and WL03SD. Zinc was detected at an elevated concentration in WL03SW (31.8 fJgIL). The 

following inorganic analytes were detected at elevated concentrations in WL03SD: arsenic (66.1 mglkg), 

cadmium (17.3 mglkg), copper (95.3 mglkg), lead (299 mg/kg), and zinc (I, I00 mglkg). 

No elevated concentrations were detected in the Deadwood River surface water samples. 

Arsenic (13.9 mg/kg) was the only analyte detected at an elevated concentration in one co-:-Iocated 

sediment sample (DR02SD). 

The following inorganics were detected at elevated concentrations in one co-located surface 

water sample collected from the unnamed creek (UC02SW): arsenic (22.4 fJgIL) and zinc (455 flgIL). 

No other analytes were detected at an elevated concentration in the co-located surface water and 

sediment san:tples collected from the unnamed creek. 

Elevated concentrations of inorganics were detected in the co-located surface water and sediment 

samples collected from the mouth of the seep (SPOISW and SPOISD). Arsenic (176 flgIL), manganese 

(617 flgIL), and zinc (2,380 flgIL) were detected in SPOI SW. Antimony (151 mglkg), arsenic 

(11,600 mg/kg), manganese (550 mg/kg, adjusted concentration), and zinc (21, 100 mg/kg) were detected 

in SPOISD. 

Elevated concentrations of inorganics were detected in the subsurface soil samples collected 

from the wetlands (WLOISB and WL02SB) documented by the START west of USFS Road 579. The 

following analytes were detected at elevated concentrations in WLOI SB: arsenic (116 mglkg), cadmium 

(119 mg/kg), copper (215 mg/kg), lead (1,140 mg/kg), manganese (3,040 mg/kg), mercury (3.9 mg/kg), 

selenium (2.6 mg/kg), silver (11.8 mg/kg), and zinc (10,800 mg/kg). The following analytes were 

detected at elevated concentrations in WL02SB: arsenic (7~.5 mg/kg), cadmium (17.7 mg/kg), copper 

(206 mg/kg), lead (582 mg/kg), manganese (1,620 mg/kg), mercury (0.69 mg/kg), silver (7.5 mg/kg), and 

zinc (2,070 mg/kg). 
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8.3 CONCLUSIONS 

Results of the PNSI indicate that Deadwood Mine is a source of antimony, arsenic, cadmium, 

copper, lead, manganese, mercury, selenium, silver, and zinc contamination. All of these analytes were 

detected at significant concentrations in on-site source samples including the tailings and waste rock piles 

and the soil in the vicinity of the mill. Of these analytes, arsenic, cadmium, copper, lead, 

manganese, mercury, selenium, silver, and zinc were detected at elevated concentrations in the wetland 

subsurface soil samples. Arsenic, cadmium, copper, lead, and zinc were detected at elevated 

concentrations in the wetland co-located surface water and sediment sample. None of the analytes 

detected at significant concentrations in on-site source samples were detected in the co-located 

Deadwood River surface water samples. Arsenic was detected at an elevated concentration in one 

co-located Deadwood River sediment sample. Arsenic and zinc were detected at elevated concentrations 

in the unnamed creek. Arsenic, manganese, and zinc were detected at elevated concentrations in the 

seep. Based on the findings of the PNSI, further investigation and follow-up action at the Deadwood 

Mine site is recommended. 
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APPENDIX A 

PHOTOGRAPHIC DOCUMENTATION 
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PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No.: 4176236 TDD No.: 06-02-0005 
Lens Tl 'pe: PENTAX Zoom 90-WR Site Name: Deadwood Mine 

Photo Date Time Bv Direction Description 

1-17 7/11/00 0940 LD SW View of upper terrace area where trenches or a vat system 
remained. Wooden debris and waste rock were present in the 
trenches, which were most likely lined with concrete. 
Evidence of pipes was visible throughout the concrete 
structures. There was no area to collect a subsurface soil 
sample. 

Close-up view of trench filled with wooden debris and waste 
rock. Note opening in wall for possible water flow when mill 
was operational. 

1-18 7/11/00 0943 LD Down 

1-19 7/11/00 0945 LD Down View of pipe system throughout trenches. There was no area 
to collect a subsurface soil sample. The START decided to 
collect a sample from beneath the trenches from outside the 
terrace. 

1-20 7/11/00 0950 LD S Location ML03SB (sample (0284108); mill area sample was 
collected from the center of the terrace, approximately 15 feet 
south of the northwest mill wall. 

Close-up view of location ML03SB (sample (0284108). Note 
pipes extending out from underneath the trenches. 

1-21 7/11/00 0955 LD E 

1-22 7/11/00 1015 LD N Location TPOISB (sample (0284109); southeast side of 
tailings pile. 

1-23 7/11/00 1040 LD SE Edge of northeast side of tailings pile. 

Location TP02SB (sample (0284110); northeast side of 
tailings pile located in the center of the surface water drainage. 

1-24 7/11100 1041 LD NW 

2-1 7/11/00 1110 LD SE Location TP03SB (sample (0284111), tailings pile located 
approximately 15 feet southeast of the USFS road. 

2-2 7/11100 1205 LD NE Location TP04SB (sample (0284112) at the toe of the tailings 
pile and PPE3 leading north to established wetlands. 

View of location TP04SB and PPE3 directly behind YJ. Top 
layer was soil (approximately 4 inches) with tailings beneath. 
Behind trees were the wetlands. The START noticed dust 
from the tailings pile migrating toward the wetlands from 
winds traveling north-northeast at approximately 7 to 10 miles 
per hour. 

2-3 7/11/00 t207 LD N 

2-4 7/11100 1215 LD SE View from wetland location WLOISB (sample (028411), 
approximately 35 feet north of USFS Road 579. 

2-5 7/11/00 1217 LD Down Location WLO 1SB (sample 002841 13), in wetlands. Note 
stained soi I and presence of tai lings. 

View of migrating tailings located on the west side of USFS 
Road 579. Note lack of vegetation. The START also noted 
horse tracks and droppings. 

Sample 00284114, location WL02SB. in wetlands 
approximately 100 feet downgradient and north of the tailings 
pile. YJ noted the presence of wood chips and extremely 
organic soi I. Water was present at 12 inches below ground 
surface. 

2-6 7/11/00 1220 LD W 

2·7 7/11100 1230 LD N 



PHOTOGRAPH IDENTIFICAnON SHEET 

Camera Serial No.: 4176236 TDD No.: 00-02-0005 
Lens T 'pe: PENTAX Zoom 90-WR Site Name: Deadwood Mine 

Photo Date Time By Direction Description 

I-I 7/11/00 0730 LD E Location BGOI SB (sample (0284101); background 
subsurface soil sample location approximately 120 feet east of 
the bunkhouse and 75 feet southeast of the adits and seep. 

1-2 7/11100 0732 LD E Another view of background sample location BGOISB, with 
the south side of the bunkhouse in view for perspective. 

1-3 7/11/00 0805 LD NW Location WPOISB (sample 00284102); view of waste rock 
pile at farthest southeast side that is located within 18 inches 
of a stormwater runoff drainage. The drainage is located 
southeast of WPO IS8. 

1-4 7111/00 0815 LD N Location WP02SB (sample (0284103); view of waste rock 
pile approximately 18 inches to the north ofthe stonnwater 
runoff drainage and approximately 70 feet north ofWPOISB. 

1-5 7111/00 0830 LD NE Location WP03SB (sample (0284104); view of waste rock 
pile approximately 60 feet north of WP02SB and 
approximately 6 inches north of the stonnwater runoff 
drainage. Rock is coarser in this location than in locations 
WPOI and WP02. 

1-6 7/1 1/00 0835 LD NE Panoramic view of Deadwood Mine. 

1-7 7/11/00 0836 LD NE Panoramic view of Deadwood Mine. 

1-8 7/11100 0837 LD N Panoramic view of Deadwood Mine. 

1-9 7/11/00 0838 LD W Panoramic view of Deadwood Mine. 

1-10 7/11100 0839 LD SW Panoramic view of Deadwood Mine. 

I-II 7/11/00 0840 LD S Panoramic view of Deadwood Mine. 

1-12 7111100 0841 LD SW Panoramic view of Deadwood Mine. 

1-13 7/11/00 0845 LD N Location WP04SB (sample (0284105); view of waste rock 
pile approximately 70 feet north of WP03SB and within 
18 inches of the stormwater runoff drainage. 

1-14 7/11/00 0900 LD NE View of mill area and drainage flowing south to north in front 
of the mill. The START observed a wooden floor 
approximately 2 inches beneath a clay layer. Farther north, 
the wooden tloor was exposed in the first suspected floatation 
tank area or offloading area. Three main terraces were 
observed at the mill. 

1-15 7111/00 0910 LD NE Location MLOISB (sample 00284106); collected from mill 
area on the lower terrace level under the exposed wooden 
floor approximately J00 feet south of WPO ISB on the 
northwest side of the mill. 

1-16 7/11/00 0925 LD NE Location ML02SB (sample 00284107); sample was collected 
from mill area on the second terrace level. No wooden floor 
was observed on the southwest side of the mill. 



PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No.: 4176236 TDD No.: 00-02-0005 
Lens or, 'J)e: PENTAX Zoom 90-WR Site Name: Deadwood Mine 

Photo Date Time Bv Direction Description 

2-8 7111/00 1300 LD Down Sample 00284115, location BG02SB; background wetland 
subsurface soil sample collected approximately 100 feet north 
of USFS Road 579. Soil was moist with some vegetation. 

2-9 7/11/00 1305 LD SW View downstream from the background wetland sample 
location BG02SB. Picture taken directly uphill from 
BG02SB, 100 feet west of USFS Road 579. The sample 
location was approximately 0.6 mile north of the site, 
upstream on the east side of Deadwood River (depositional 
side). 

Location DROISW (sample (0284116) on Deadwood River, 
located approximately 200 feet downgradient from the site. 

2-10 7112100 0800 LD SW 

2-11 7/12100 0805 LD SW Location DRO ISD (sample (0284117) on Deadwood River, 
located approximately 200 feet downgradient from the site. 

2-12 1112100 0810 LD N Location UCO ISW (sample (0284126) on the unnamed creek 
where it joins Deadwood River. The START traveled 
approximately 800 to 1,000 feet in a northwest direction 
toward Deadwood River from USFS Road 579. 

2-13 7/12100 0815 LD Down Sample 00284127, location UCO ISD, collected in the 
unnamed creek where it joins Deadwood River. The START 
traveled approximately 800 to 1,000 feet in a northwest 
direction toward Deadwood River from USFS Road 579. 

2-14 7112100 0930 LD NE Locations DR02SW and DR02SD (samples 00284118 and 
00284119, respectively) on Deadwood River across from the 
on-site office and bunk.house area. 

2-15 7112100 1000 LD N Location DR03SW (sample (0284120) on Deadwood River, 
approximately 800 to 1,000 feet northwest of the on-site waste 
rock pile and mill area. The START noted a drainage path to 
the sample location. The origin is unk.nown. 

2-16 7112100 1005 LD Down Sample 00284121, location DR03SD, collected in Deadwood 
River approximately 800 to 1,000 feet northwest of the on-site 
waste rock pile and mill area. 

2-17 7/12100 1030 LD SW Location DR04SW (sample (0284122) on Deadwood River, 
approximately 800 to 1,000 feet northwest of the on-site 
tailings pile. 

Sample 00284123, location DR04SD, collected in Deadwood 
River approximately 800 to 1,000 feet northwest of the on-site 
tailings pile. 

Location BG03SW (sample 00284124); background sample 
location for Deadwood River, approximately 200 to 300 yards 
upgradient from the site. 

Sample 00284125, location BG03SD; background sample for 
Deadwood River collected approximately 200 to 300 yards 
upgradient from the site. 

View across from location BG03to the Deadwood Mine site. 

2-18 7112100 1035 LD Down 

2-19 7112100 1050 LD SE 

2-20 7/12100 1055 LD Down 

2-21 7112/00 1057 LD S 

2-22 7112/00 1058 LD S View across from location BG03 to the Deadwood Mine site. 



PHOTOGRAPH IDENTIFICATION SHEET
 

Camera Serial No.: 4176236 
Lens n pe: PENTAX Zoom 90-WR 

TDD No.: 00-02-0005 
Site Name: Deadwood Mine 

Photo Date Time By Direction Description 

2-23 7112100 1130 LD NW View from USFS Road 579 to the wetlands located behind the 
trees. 

3-1 7/12100 1135 LD N Location WL03SW (sample 00284130); wetlands 
approximately 100 feet north and downgradient from the 
on-site tailings pile. 

3-2 7/12100 1140 LD Down Sample 00284131, location WL03SD; wetland sample 
collected approximately 100 feet north and downgradient from 
the on-site tailings pile. 

3-3 7/12100 1215 LD S Location BG02SW (sample 00284132); background wetland 
surface water sample location. 

3-4 7/12100 1220 LD Down Sample 00284133, location BG02SD; background wetland 
sediment sample. 

3-5 7/12100 1240 LD SE Location UC02SW (sample 00284128) on the unnamed creek 
where the seep and the unnamed creek join. Discharge from 
the seep and the south adit converged in this location. 

3-6 7/12100 1245 LD SE Sample 00284129, location UC02SD. on the unnamed creek 
where the seep and the unnamed creek join. Discharge from 
the seep and the south adit converged in this location. 

3-7 7/12100 1365 LD Down Sample 00284134 (location SPO ISW) at the mouth of the 
seep. 

3-8 7/12100 1306 LD SW View from the seep looking toward the bunkhouse. Note 
stained orange soil around the south adit. 

3-9 7112100 1310 LD Down Sample 00284135 (location SPO ISD) collected at the mouth 
of the seep. Note stained orange soil. 

3-10 7112100 1314 LD SW View of the south adit and drainage from the seep flowing 
over the adit. 

3-1 I 7112100 1315 LD S View from the south adit downgradient from the seep. Note 
orange precipitate. No discharge was observed from the south 
adit. 

3-12 7/12100 1320 LD S Protruding pipe with no discharge. 

3-13 7/12100 1325 LD NE View of burned and collapsed north adit. No discharge water 
was observed. 

3-14 7/12100 1330 LD SE View of source of the unnamed creek. Background sample 
location BG04 for the unnamed creek. 

3-15 7/12100 1331 LD NW View from background sample location BG04 (for unnamed 
creek) of cabin upgradient of the north adit. 

3-16 7/12100 1335 LD SE Location BG04SW (sample 00284136); background sample 
location for the unnamed creek; upgradient from the site 
(approximately 700 feet from the adits). 

3-17 7/12/00 1340 LD Down Sample 002874137. location BG04SD; background sample for 
the unnamed creek collected upgradient of the site 
approximately 700 feet from the adits. Here there were three 
routes where the water flowed to the unnamed creek and 
eventually into Deadwood River. 



PHOTOGRAPH IDENTIFICATION SHEET
 

Camera Serial No.: 4176236 
Lens T ,pe: PENTAX Zoom 90-WR 

TDD No.: 00-02-0005 
Site Name: Deadwood Mine 

Photo Date Time By Direction Description 

3-18 7/12100 1345 VI NW View of LD at background location BG04. 

3-19 7/12100 1348 VI E View of cast-iron drain pipe going down the hillside. A water 
tank, approximately 12 feet in diameter and 6 feet in height, 
also was noted adjacent to the pipe. 

3-20 7/12100 1355 LD E View of cabin and waterfall in background. located 500 feet 
upgradient of the nonh adit. 

3-21 7/12100 1356 LD NW Another view of the collapsed nonh adit (downgradient from 
the cabin and waterfall and upgradient from the bunkhouse 
and office building). 

3-22 7/12100 1400 LD Down View looking down at the waste rock pile and surface water 
drainage paths. 

3-23 7/12100 1415 LD SE View of the site from USFS Road 579. 

3-24 7/12100 1416 LD E View of waste rock pile. 

Key: 

E =East. 
LD =Leana Dahlhoff. 
N = NoJth. 
NE =Northea~t. 

No. =Number. 
NW =Northwest. 
S =South. 
SE =Southea~t. 

SW = Southwe.~t. 

TOO = Technical Direction Document. 
USFS =United States Forest Service. 
W =West. 
YI =Votic Johnson. 
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APPENDIXC
 

DATA VALIDATION MEMORANDA AND ANALYTICAL RESULTS
 

T\000611 \00020005\S555 



ecology and environment, inc. 
International Specialists in the Environment 

1500 First Interstate Genter. 999 Third Avenue 
Seattle. Washington 98104 
Tel: (206) 624-9537, Fax: (206) 621-9832 

MEMORANDUM 

DATE: August 23, 2000 

TO: Leatta Dahlhoff, Project Manager, E & E, Seattle, WA 

FROM: . Mark Woodke, START-Chemist, E & E, Seattle, WA tpJ V 
SUB]: Inorganic Data Quality Assurance Summary Check, 

Deadwood Mine Site, Lowman, Idaho 

REF: TOD: 00-02-0005 PAN: EB..Q5..QI-8I-DM 

The data quality assurance summary check of 26 soil and 11 water samples collected 
from the Deadwood Mine site located in Lowman, Idaho, has been completed. Analysis for 
Target Analyte List (TAL) inorganic elements and cyanide (EPA Q..P SOW ILM04.1) was 
performed by Sentinel, Inc., Huntsville, Alabama. 

No discrepancies were noted. 

The "B" qualifiers, applied by the laboratory to indicate results less than the Contract 
Required Detection Limit (CRDL) but greater than the Instrument Detection Limit (IDL), were 
changed to "JB", indicating estimated results that were less than the CRDL but greater than the 
IDL. When more than one qualifier was to be applied to a sample result, only the most restric
tive qualifier was applied. When a "B" qualifier was applied, this was determined to be the most 
restrictive qualifier (these results are not used for Hazard Ranking System scoring), and the other 
qualifiers were deleted by the secondary reviewer. 

recycleo paOE:i 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
 
REGION 10
 

1200 Sixth Avenue
 
Seattle, Washington 981 01
 

Reply To
 
Attn Of: OEA-095
 

August 21, 2000
 

MEMORANDUM 

Subject: Data Validation Report for the Total Inorganic Analyses 
of Samples from Deadwood Mine Site Assessment 

ase, 2~GS: MJO OA9, MJO OA 00 9R 

From: i na Grepo)Gr~ ist
 
ality ASS~~ Data Unit, OEA
 

To:	 Monica Tonel, , ECL 

CC:	 Bruce Woods, Region 10 CLP TPO 
Leatta Dahlhoff, Ecology and Environment \ 

The quality assurance (QA) review of 26 soil and 11 water samples 
collected from the above referenced site has been completed. 
These samples were analyzed for full inorganic target compounds 
including cyanide in accordance with the USEPA Contract 
Laboratory Program (CLP) Statement of Work (SOW) for Inorganic 
Analyses (revision ILM04.0). The analyses were performed by 
Sentinel, Inc. of Huntsville, AL. The data validations were 
performed by the Environmental Services Assistance Team (ESAT) of 
the USEPA Manchester Environmental Laboratory, Port Orchard,WA. 

There were no significant problems encountered with the data. 
Approximately 10% of the total data points were qualified as 
estimated due to duplicate results, serial dilution results, 
contamination in the blanks and/or poor matrix spike recoveries. 
All of the samples were analyzed in accordance with the technical 
requirements specified in the SOW. Data as qualified can be used 
for all purposes. 

Attached are the validation memos for the above mentioned case 
and sample delivery groups (SDGs). 

oPrlnr.tl on RecycI«I""". 



Table C-I
 

GWBAL POSITIONING SYSTEM DATA
 
DEADWOOD MINE PRELIMINARY ASSESSMENT/SITE INSPECTION
 

VALLEY COUNTY IDAHO
 
EPA Regional LatitudeDecImal Deuees Longitude Horizontal Accuracy 

Trackinl! Number LonlIItude MinutesField Number Latitude Deuees Seconds DeRrees Minutes PDOP (meters) 
00284101 

Seconds 
-115.58081244.4686405 44
 28
 7.105854 -115Bool 34
 3.1 0.417 

00284102 

51.138282 

·11 5.583127 44
 10.990772 -liS44.4697197 28
 34
 3.1 0.358 

00284103 

WPOI 59.256581 
-115.583434 44
 28
 11.70756844.4699188 -115 35
 3.4 0.536 

00284104 

WP02 0.3630444 
-115.58364 44
44.4700784 28
 12.282377 -115 0.508 

00284105 

WP03 35
 1.1028876 3.6 
-115.58370744.4703097 44
 13.114826 -11528
 35
 4.2 0.409 

00284106 

WP04 1.34394 
44.4694446 ·115.582805 44
 28
 10.000416 -115MLOI 34
 2.9 0.369 

00284107 

58.099699 
-115.582661 44
44.469357 28
 9.6851244 -liS 3.3 0.338 

00284108 

ML02 34
 57.578545 
44.4695149 ·115.582649 44
 10.253741 -115 5.2ML03 28
 34
 0504 

00284109 

57.537084 
-115.58426544.4707284 44
 28
 14.622326 -itS 35
 5.4 0.645 

00284110 

TPOI 3.3531324 
44.4717751 -II 5.584927 44
 -115 4.528
 18.390338 0.593 

00284112 

TP02 35
 5.7378912 
-115.585542 44
44.471689 28
 18.080447 -115 3.1 0.438 

00284113 

TP04 35
 7.951614 
-1t5.58S935 44
 18.938784WLOI 44.4719274 28
 -115 35
 9.3665688 3
 0.448 

00284114 -115.58598344.4720752 44
 28
 19.470576 -ItS 35
 2.9 0.39 

00284115 

WL02 9.5376912 
-115.582526 44
 47.607575 35
B002 44.479891 28
 -liS 34
 57.092221 0.385 

00284116 -115.587474OROI 44.466312 44
 27
 58.723175 -1t5 35
 14.907196 5.7 1.511 

00284117 -115.587474 35
44.466312 44
 58.723175 -1t5 14.907196 5.7OROI 27
 LSI I
 

00284118
 44.46774 -115.587279 3.8641008 -ItS 35
 14.206038 4.9OR02 44
 28
 0.355 

00284119 44.46774 -115.587279 3.8641008 -itS 35
 14.206038 4.9 0.355 

00284120 

OR02 44
 28
 
-115.5865 9.4556532 -115 35
OR03 44.4692932 44
 28
 11.399798 3
 0.383 

00284121 -115 35
OR03 44.4692932 -115.5865 44
 9.4556532 11.399798 3
 0.383 

00284122 

28
 
-itSOR04 44.471488 -II 5.586826 44
 17.356742 35
 12.575234 5.428
 0.625 

00284123 OR04 44.471488 -115.586826 17.356742 -itS 35
 5.444
 28
 12.575234 0.625 

00284124 -II 5.587012 44
 19.986629 -itSBoo3 44.4722185 28
 35
 13.243506 3.5 0.478 

00284125 19.986629 -11544.4722185 -115.587012 44
 35
 3.5B003 28
 13.243506 0.478 

00284126 -It5.581845 44
 1.2306936 -115veol 44.4670085 35
 16.243026 2.528
 0.349 

00284127 1.2306936VeOI 44.4670085 -115.587845 44
 -115 35
28
 16.243026 2.5 0.349 

00284128 6.8712492 -itS44.4685753 -115.581t91 34
Ve02 44
 28
 52.287586 3.4 0.35 

00284129 6.8712492 -ItSVe02 44.4685753 -115.581191 44
 28
 34
 52.287586 3.4 0.35 

00284130 28
 1958088
 -1t5WL03 44.4721058 -115.585976 44
 35
 9.5152776 4.8 0.636 

00284131 19.58088 -1t5WL03 44.4721058 -115.585976 44
 28
 35
 9.5152776 4.8 0.636 

00284132 47.607575 -1t5B002 44.479891 -115.582526 44
 28
 34
 57.092221 3.5 0.385 

00284133 47.607575 -1t5-115.582526 44
 28
 34
BG02 44.479891 57.092221 3.5 0.385 

00284134 8.8963572 -1t5SPIll 44.4691379 -115.580484 44
 28
 34
 49.742598 5.1 0.506 

00284135 -115.580484 44
 8.8963572 -1t5SPIll 44.4691379 28
 34
 49.742598 5.1 0.506 

00284136 ·1t5.58061 44
 11.579344 -1t5BG04 44.4698832 28
 34
 0.604 

00284137 

50.195496 5.8 
44
 11.579344 -1t5BG04 44.4698832 -115.58061 28
 34
 50.195496 5.8 0.604 

KeY: 

I!PA • United Slaleol!nvironmOlltai Protection A,OlICY. 
poop • Position dihllion or precirion. 



ENVIRONMENTAL S~ ...VICES ASSISTANCE TEAMS IESTERN ZONE 

ESAT Region 10 
Lockheed Martin 
7411 Beach Drive East 
Port Orchard. WA 98366 
Phone (360) 871-8723 

DELIVERABLE NARKATlVE 

DATE:	 August 8, 2000 

To:	 GirmaGrepo-Grove, WAM, USEPA, Region 10 

1HROUGH:	 Dave Dobb, Team Manager, ESAT Region 10 Yd'P 
FROM:	 Chris Pace, Data Validation Task Lead. ESAT Region 10 

. SUBJECT:	 Data Validation Report for the Inorganic Analysis of Samples from the Deadwood Mine Site 
Assessment. Case: 28289 SOO: MJOOA9 

DOC: ESWI0-4-1376
 
PWO: ESW72029
 
IDF: 3866
 
WA: 10-99-4-10
 
CN: 68-D6-OO05
 

CC:	 Gerald Dodo, RPO, USEPA, Region 10
 
Project File
 

The quality assurance (QA) review of II soil samples co)Jected from the above referenced site has been completed. 
These samples were analyzed for total metals and cyanide· by Sentinel, Inc. ofHuntsviUe, AL. The fonowing samples 
were reviewed in this validation report: 

MJOOA9 MJOOAK MJOOAX
 
MJOOAB MJOOAM
 
MJOOAD MJOOAP
 
MJOOAF MJOOAR
 
MJOOAH MJOOAT
 

·Samples MJOOAB, MJOOAR, MJOOAT and MJOOAX were not analyzed for cyanide. 

DATA QUALIFICATIONS 

The foHowing conunents refer to the laboratory performance in meeting the Quality Control Specifications outlined in 
the Contract Laboratory Program (CLP) Statement ofWork (SOW) for Inorganic Analysis (ILM04.I) and the USEPA 
CLP Functional Guidelines for Inorganic Data Review, 2/94. 

The conclusions presented herein are based on the information provided for the review. 



------------

D ' Validation Report - DeadwoodMine 
Case No.: 28289 SDG: MJOOA9 

ESW10-4-1376 Page 2 of4 

BoldinE Time - Acceptable 

The suggested holding time for cyanide is 14 days, mercury is 28 days and the rest of the metals is 180 days from the 
date of sample collection. The samples were collected on 7/12100. The samples were analyzed for cyanide within 6 
days, mercury within 6 days and all other metals within 9 days of the sample collection date. None of the data were 
qualified on this basis. 

Sample Preparation - Acceptable 

The samples were prepared in accordance with the methods used. None of the data were qualified on this basis. 

Initial Calibration - Acceptable 

All ofthe samples were analyzed for total cyanide using Semi-Automated Spectrophotometric Determination. The 
initial calibration for cyanide met the frequency of analysis and the linearity criteria (correlation coefficients, 
r=>O.995). 

All of the samples were analyzed for total mercury using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercury met the frequency ofanalysis and the linearity criteria (correlation coefficients, 
r=>O.995). 

The rest ofthe target analytes were analyzed using Inductively Coupled Plasma-Atomic Emission Spectroscopy (lCP
AES). The initial calibration for ICP-AES met the frequency ofanalysis and the linearity criteria (correlation 
coefficients, r=>0.995). 

None of the data were qualified on this basis. 

Calibration Verification - Acceptable 

The initial and continuing calibration verifications met the criteria for frequency ofanalysis and recovery criteria of 
90-110% for ICP-AES, 80-120% for mercury and 85-115% for cyanide. The recoveries ranged from 93-108% for 
ICP-AES, from 90-95% for mercury and from 90-105% for cyanide. None ofthe data were qualified on this basis. 

Detection Limits - Acceptable 

All ofthe target analytes met the project required quantitation limits. All of the Contract Required Detection Limit 
(CROL) checks met the frequency ofanalysis and recovery criteria. 

Blanks 

Procedural blanks were prepared with the samples to indicate potential contamination from the digestion or analytical 
procedure. Ifan analyte was found in the associated blank, the sample results were qualified as non-deteets, "U", if 
the analyte concentration is less than five times the analytical value in the blank. 

The frequency of analysis of blanks was met. Based on the target analytes detected in the procedural, initial and 
continuing calibration blanks, the following results were qualified as non-detects, "U": 

I=A=D=al=yt!=:=e=========I=A=s:=s=oc:=i=:at:=ed==:;S=am=:=p=les================~
 
-bery-llium- I_AlI --I 

. thallium MJOOAT l 



Data Va.'ion Report - Deadwood Mine 
~ase No.: 28289 SDG: MJOOA9 

ESWlO-4-1376 Page 3 of4 

ICP-AES Interference Check Sample - Acceptable 

The ICP-AES interference check samples (lCS) were analyzed to verify inter-element and background correction 
factors. The frequency ofanalysis (beginning and end of sequence) and recovery criteria (80-120%) were met by all of 
the ICS analyzed. The recoveries ranged from 89-116%. None of the data were qualified on this basis. 

ICP-AES Serial Dilution Analysis 

Sample MJOOAK was analyzed for serial dilution. All of the analytes which exceeded the minimum concentration 
criterion (50 times the IDL) agreed within 10% difference with the exception ofmagnesium. Results for magnesium in 
all samples were qualified as estimated, "J". The "E" qualifiers applied by the laboratory were crossed-out by the 
reviewer. . 

Laboratory Control Sample
 

The frequency ofanalysis and the recovery criteria for the laboratory control sample were met with the exception of
 
sodium (759%). Due to possible bias, detected sodium results in all samples were qualified as estimated, "J", and non

detects were not qualified. All other recoveries were acceptable and ranged from 69-130%.
 

Duplicate Sample Analysis 

Sample MJOOAK was utilized for duplicate analysis. The duplicate results met the frequency ofanalysis and control 
limit criteria for all target analytes with the exception of manganese. Results for manganese in all samples were 
qualified as estimated, "J". The "." qualifiers applied by the laboratory were crossed-out by the reviewer. 

Matrix Spike Analysis - Acceptable 

Sample MJOOAK was used for the spike analysis. The frequency ofanalysis and recovery criteria were met. All of 
the spike recoveries were acceptable and ranged from 77-118%. 

Laboratory Contact 

The laboratory was not contacted for this review. 

Overall Assessment 

All ofthe samples were analyzed in accordance with technical specifications outlined in the SOW. The data. as 
qualified, are acceptable and can be used for aU purposes. 



DATA QUALIFIERS 
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Dr Validation Report - DeadwoodMine 
Case No.: 28289 SDG: MJOOA9 

ESWI0-4-1376 Page 4 of4 

The analyte was not detected at or above the reported result. 

The analyte was positively identified. The associated nwnerical result is an estimate. 

The data are unusable for all purposes. 

There is evidence the anaIyte is present in this sample. 

There is evidence that the analyte is present. The associated numerical result is an estimate. 

The analyte was not detected at or above the reported estimated result. The associated 
nwnerical value is an estimate of the quantitation limit ofthe anaIyte in this sample. 

Low bias. 

High bias. 

The result is estimated because the concentration is below the Contract Required Quantitation 
Limits (CRQLs). 

Unknown Bias. 



u.s. EPA - CLP
 
1 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOA9 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJOOA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33116S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 88.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q 

-
U 
B 

~B 
I~ 
U 
B J 
U 
U 

SB 

,rt P 
B 

U 
U 
B fB 
U r/f.,.,B 
U 
B J 

U 

-

M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

P 
P 
CV 
P 
P 
P 
p 

P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439~97-6 

7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony' 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

2060 
1.5 
1.9 

28.3 
0.32 
0.52 

777 
0.43 
0.68 
1.2 

4430 
3.8 

533 
85.2 

0.06 
0.70 

543 
0.45 
0.70 

272 
0.45 
2.8 

22.6 
0.14 

Texture: MEDIUMColor Before: BROWN Clarity Before:
 

Color After: YELLOW Clarity After: Artifacts:
 

Comments:
 

FORM I - IN ILM04.1
 

3 



U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOAB 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33117S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 76.4 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

-
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum. 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

6070 
1.7 

10.1 
64.5 
1.0 
0.60 

1760 
2.3 
3.1 
3.8 

9980 
8.3 

2270 
215 

0.07 
1.3 

1640 
0.42 
0.81 

339 
0.52 

10.4 
110 

-
U 

I! 
B 
B 
B 

U 
B 

B 
U 
B 
U 
B 

-

LA 

} 
~ "IL 
I :rK 

'J' 

-j 
1)'~ 

S 
v_oO

t/ f- 4 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



u.s. EPA - CLP 
1 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAD 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33118S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 87.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 2220 P 
7440-36-0 Antimony 1.5 U P 
7440-38-2 Arsenic 13.9 P 
7440-39-3 Barium 29.8 

I~ 
r P 

7440-41-7 Beryllium 0.30 U P 
7440-43-9 Cadmium 0.53 U P 
7440-70-2 Calcium 775 B .J P 
7440-47-3 Chromium 1.4 B t P 
7440-48-4 Cobalt 0.87 B P 
7440-50-8 Copper 1.7 B P 
7439-89-6 Iron 6160 P 
7439-92-1 Lead 4.3 

~f{v 
P 

7439-95-4 Magnesium 695 B P 
7439-96-5 Manganese 76.5 P 
7439-97-6 ~ercury 0.06 U CV 
7440-02-0 Nickel 0.71 U P 
7440-09-7 Potassium 621 B Y P 
7782-49-2 Selenium 0.41 B S- P 
7440-22-4 Silver 0.71 U P 
7440-23-5 Sodium 127 U P 
7440-28-0 Thallium 0.46 U 

J 
P 

7440-62-2 Vanadium 4.8 B P 
7440-66-6 Zinc 28.3 P 

Cyanide 0.14 U CA 

- -
Clarity Before: 

Clarity After: 

c u;}f f- f-

Color Before: BROWN Texture: COARSE 

Color After: YELLOW Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



u.s. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOAF 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJOOA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33119S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 82.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-
U 
B 
B 

~ 
B 
B 
B 
B 

B 

U 
U 
B 
B 
U 
U 
U 
B 

U 

-

Q M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

2970 
1.6 
1.5 

32.5 
0.54 
0.56 

832 
0.73 
0.98 
1.8 

5510 
2.8 

1080 
69.4 

0.06 
0.76 

848 
0.32 
0.76 

135 
0.49 
4.7 

39.3 
0.15 

} 
U 

r 
~* 

f 

S

cJ f~ y"CO 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



u.s. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOAH 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33120S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 78.1 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-
U 

t
B 
B 
B 

U 
U 
B 
U 
U 
B 
U 
B 

U 

-

Q M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

4890 
1.6 
2.7 

62.3 
0.85 
0.59 

1540 
1.5 
1.9 
3.0 

8140 
4.5 

1690 
134 

0.06 
0.79 

1210 
0.33 
0.79 

424 
0.51 
8.1 

46.0 
0.16 

~V1 

r 
;., TL 
-I "JK 

(J 

-r~ 
S

(/"DO 

f [,of 
C'

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



U.S. EPA - CLP 
1 

-INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOAK 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJOOA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33121S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 78.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q 

-

U 

B t~ 
B ~ 
B JB 
B 

B t~I K 
U 
U 
B fB 
U J11IB 
U

b"B 

U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

2740 
1.6 
2.7 

34.4 
0.51 
0.59 

892 
1.2 
0.87 
5.1 

4880 
2.5 

931 
77.2 

0.06 
0.79 

732 
0.67 
0.79 

249 
0.51 
4.5 

26.7 
0.16 cI i~ y~ 

CC) 

Color Before: BROWN Clarity Before: Texcure: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOAM 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33122S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 10.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Concentration CAnalyte MQ 

- -p 
7440-36-0 

31707429-90-5 Aluminum 
12.3Antimony U P 

7440-38-2 66.1Arsenic P 
7440-39-3 Barium 81.5 P 
7440-41-7 

J 
Beryllium 1.5 PI',

B 
lA 

17.3Cadmium P 
7440-70-2 
7440-43-9 

Calcium 5140 B P 
7440-47-3 

S
3.7Chromium U P 

7440-48-4 5.8 UCobalt P 
7440-50-8 95.3Copper P 
7439-89-6 31500Iron P 
7439-92-1 p299Lead 

1510Magnesium B7439-95-4 P 
7439-96-5 

"'t r~ 
p'I j(<.Manganese 682 

0.45 UMercury7439-97-6 CV 
6.0 U P 

7440-09-7 
Nickel7440-02-0 

1100Potassium B P 
7782-49-2 3.3Selenium PB ~ 

U6.0Silver P 
7440-23-5 
7440-22-4 

1070 USodium P 
7440-28-0 3.8 U PThallium 

p10.4Vanadium7440-62-2 B :r 
1100 P 

Cyanide 
Zinc7440-66-6 

1.2 U CA 

- -
v-cO 

elf f- 4 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



U.S. EPA - CLP
 
1
 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAP 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJOOA9 

Matrix (soil/water) : SOIL Lab Sample ID: 

Level (low/med) : LOW Date Received: 

% Solids: 53.6 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-
U 

U 

B 

U 
B 
B 
B 
U 
B 
U 
B 

U 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
'1440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

11200 
2.4 
4.0 

121 
1.3 
0.86 

3290 
5.6 
3.5 

10.7 
11500 

10.7 
2440 

237 
0.09 
3.1 

1510 
0.63 
1.2 

481 
0.75 

15.0 
66.3 

0.23 

Q M 

-
P 
P 
P 
P 

~ileA P 
P 
P 
P 
PJ 
P 
P 
P 

t JL P 
)"1, Pt-

CV 
P 
P 
P ~ 
P 
P 
P 

J~ 
b' P 

P 
CA 

33123S 

07/14/00 

-
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



U.S'. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOAR 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No. : SDG No.: MJOOA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33124S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 80.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q 

-
U 

B J 
~ Vf 

B 3"' 
B 

~B 
B 

~r::
B 

U 
B fB 
B 
U 
U 
U 
B p

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

2240 
1.6 

18.5 
24.7 

0.45 
0.57 

596 
1.3 
0·.97 
5.2 

3830 
34.5 

896 
163 

0.06 
0.95 

907 
0.37 
0.77 

138 
0.50 
5.8 

133 

ef r_1'- CO 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1 
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". 
U.S. EPA - CLP 

1 
EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

MJOOAT 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33125S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 9.1 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-
802 
151 

11600 
64.0 B 
2.6 I
5.0 U 

6070 
, 

B 
4.1 U 

12.8 B 
14.4 B 

185000 
23.9 

877 B 
678 

0.50 U 
16.3 B 

1110 B 
10.0 B 

6.7 U 
7450 B 

9.8 
~11. 8 

21100 

-

Q M 

-
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

~ 
J 

t 

~5t 

t 
1-fP 
CIt 
S

W f- r-()C-J 

Color Before: ORANGE Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 
SAMPLE IS WATERY 

FORM I - IN ILM04.1 
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I. 
U.S. EPA - CLP 

1 

INORGANIC ANALYSIS DATA SHEET
 
-EPA SAMPLE NO.
 

MJOOAX 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJOOA9 

Matrix (soil/water) : SOIL Lab Sample ID: 33126S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 87.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q 

-
U 

tB 
Ill' 
U 
B J' 
B }B 
B 

~=tB 

U 
B S
B J 
U 
U 
U 
U 

SB 

-

M 

-
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

2450 
1.5 

15.1 
26.1 

0.39 
0.53 

938 
1.5 
0.80 
3.9 

3990 
26.8 

990 
68.8 

0.06 
1.7 

722 
0.30 
0.71 

127 
0.46 
4.6 

47.8 

t/f~~-CO 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
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ENVIRONMEN L SERVICES ASSISTANCE TI rlS - WESTERN ZONE 

ESAT Region 10 
Lockheed Martin 
7411 Beach Drive East 
Port Orchard. WA 98366 
Phone (360) 871-8723 

DELIVERABLE NARRATIVE 

DATE:	 August 8, 2000 

To:	 Ginna Grepo-Grove, WAM, USEPA, Region 10 

nmOUGH:	 Dave Dobb, Team Manager, ESAT Region 10 ~ 

FROM:	 Chris Pace, Data Validation Task Lead, ESAT Region 10 C;1 
SUBJECT:	 Data Validation Report for the Inorganic Analysis of Samples from the Deadwood Mine Site 

Assessment. Case: 28289 SOO: MJOOA8 

DOC: ESW10-4-1375 
PWO: ESW72029 
TDF: 3866 
WA: 10-99-4-10 
CN: 68-06-0005 

cc:	 Gerald Dodo, RPO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 11 water samples collected from the above referenced site has been completed. 
These samples were analyzed for total metals and cyanide· by Sentinel, Inc. of Huntsville, AL. The following samples 
were reviewed in this validation report: 

MJOOA8 MJOOAJ MJOOAW 
MJOOAA MJOOAL 
MJOOAC MJOOAN 
MJOOAE MJOOAQ 
MJOOAG MJOOAS 

·Samples MJOOAA, MJOOAQ, MJOOAS and MJOOAW were not analyzed for cyanide. 

DATA QUALIFICATIONS 

The following comments refer to the laboratory perfonnance in meeting the Quality Control Specifications outlined in 
the Contract Laboratory Program (CLP) Statement ofWork (SOW) for Inorganic Analysis (ILM04.l) and the USEPA 
CLP Functional Guidelines for Inorganic Data Review, 2/94. 

The conclusions presented herein are based on the information provided for the review. 



Data Va/i/ 'ion Report - DeadwoodMine 
'-oJe No.: 28289 SDG: MJOOA8 

ESWIO--4-1375 Page 2 of4 

Holding Time - Acceptable 

The suggested holding time for cyanide is 14 days, mercury is 28 days and the rest ofthe metals is 180 days from the 
date of sample collection. The samples were collected on 7/12100. The 'samples were analyzed for cyanide within 6 
days, mercury within 6 days and all other metals within 9 days of the sample collection date. None of the data were 
qualified on this basis. 

Sample Preparation - Acceptable 

The samples were prepared in accordance with the methods used. None of the data were qualified on this basis. 

Initial Calibration - Acceptable 

All ofthe samples were analyzed for total cyanide using Semi-Automated Spectrophotometric Detennination. The 
initial calibration for cyanide met the frequency ofanalysis and the linearity criteria (correlation coefficients, 
r=>O.995). 

All ofthe samples were analyzed for total mercury using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercury met the frequency ofanalysis and the linearity criteria (correlation coefficients, 
r=>O.995). 

The rest ofthe target analytes were analyzed using Inductively Coupled Plasma-Atomic Emission Spectroscopy (ICP
AES). The initial calibration for ICP-AES met the frequency of analysis and the linearity criteria (correlation 
coefficients, r=>0.995). 

None of the data were qualified on this basis. 

Calibration Verification - Acceptable 

The initial and continuing calibration verifications met the criteria for frequency ofanalysis and recovery criteria of 
90-110% for ICP-AES, 80-120% for mercury and 85-115% for cyanide. The recoveries ranged from 93-107% for 
ICP-AES. from 93-97% for mercury and from 92-107% for cyanide. None ofthe data were qualified on this basis. 

Detection Limits - Acceptable 

All of the target analytes met the project required quantitation limits. AIl of the Contract Required Detection Limit 
(CRDL) checks met the frequency of analysis and recovery criteria. 

Blanks 

Procedural blanks were prepared with the samples to indicate potential contamination from the digestion or analytical 
procedure. Ifan analyte was found in the associated blank, the sample results were qualified as non-detects, "U", if 
the analyte concentration is less than five times the analytical value in the blank. 

The frequency of analysis of blanks was met. Based on the target analytes detected in the procedural, initial and 
continuing calibration blanks, the following results were qualified as non-detects, "U"; 

IFA=oa::l:!!:yt=e===========I=A=S=S=oC=i=at=e::::d=s=am:::::::::!p=Je=s================ 

l_th_a_lI_ium I_M_J_O_OAE_,_M_JO_O_A_G_,_MJ_OO_A_W _ 
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Analytes which yielded a negative response in the preparation blank and/or continuing calibration blank(s) at 
concentrations comparable to or less than the absolute value of the blank(s) were qualified as estimated. "JIUJ", due to 
possible low bias. The foUowing samples were qualified: 

Anab1e Associated Samples 

lead MJOOA8, MJOOAG, MJOOAQ 

ICP-AES Interference Cheek Sample - Acceptable 

The ICP-AES interfermce check samples (lCS) were analyzed to verify inter-elernent and background correction 
factors. The frequency ofanalysis (beginning and end ofsequeoce) and recovery criteria (80-120%) were met by all of 
the les analyzed. The recoveries ranged from 87-114%. None ofthe data were qualified on this basis. 

ICP-AES Serial Dilution Analysis - Acceptable 

Sample MJOOAJ was analyzed for serial dilution. All of the analytes which exceeded the minimum concentration 
criterion (50 times the IDL) agreed within 10% difference. None ofthe data were qualified on this basis. 

Laboratory Control Sample - Acceptable 

The frequency ofanalysis and the recovery criteria for the laboratory control sample were met. The recoveries ranged 
from 91-108%. None of the data were qualified on this basis. 

Duplicate Sample Analysis 

Sample MJOOAJ was utilized for duplicate analysis. The duplicate results met the frequency of analysis and control 
limit criteria for all target analytes with the exception of lead. Results for lead in all samples were qualified as 
estimated, "1". The ..." qualifiers applied by the laboratory were crossed-out by the reviewer. 

Matrix Spike Analysis - Acceptable 

Sample MJOOAJ was used for the spike analysis. The frequency ofanalysis and recovery criteria were met. All ofthe 
spike recoveries were acceptable and ranged from 88-107%. None of the data were qualified on this basis. 

Laboratory Contact 

The laboratory was not contacted for this review. 

Overall Assessment 

All of the samples were analyzed in accordance with technical specifications outlined in the SOW. The data, as 
qualified, are acceptable and can be used for all purposes. 
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The anaIyte was not detected at or above the reported result. 

The analyte was positively identified. The associated numerical result is an estimate. 

The data are unusable for all purposes. 

There is evidence the analyte is present in this sample. 

There is evidence that the analyte is present. The associated numerical result is an estimate. 

The anaIyte was not detected at or above the reported estimated result. The associated 
numerical value is an estimate of the quantitation limit ofthe anaIyte in this sample. 

Low bias. 

High bias. 

The result is estimated because the concentration is below the Contract Required Quantitation 
Limits (CRQLs). 

Unknown Bias. 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOA8 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33105S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-
U 
U 
U 
B J 
U 
U 

U 
U 
U 
B Jf -rFB 
B ~-
B 
U 
U 
B :r 
U 
U 
B T 
U 
U 

~B 
U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
p 

P 
P 
P 
CV 
P 
p 

P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 
1.7 

13.4 
0.80 
2.3 

10400 
1.9 
3.0 
3.6 

42.7 
2.6 

948 
2.2 
0.10 
3.1 

540 
1.3 
3.1 

1890 
2.0 
2.7 

14.8 
2.5 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAA . 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No. : SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33106S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-U 
U 
B 0
B :J 
U 
U 

U 
U 
U 
B r 

1 3K 
B ~ 
B 5" 
U 
U 

P'B 
U 
U 
~B 

U 
U 

-

M 

-
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 
2.2 

12.2 
0.80 
2.3 

10200 
1.9 
3.0 
3.6 

82.6 
4.3 

989 
10.2 

0.10 
3.1 

553 
1.3 
3.1 

2140 
2.0 
2.7 

40.7 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAC 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33107S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-U 
U 
U 
B J
U 
U 

U 
U 
U 
B J 

IrK 
B 'J' 
B ~ 
U 
U 
B ~ 
U 
U 

JB 
U 
U 

U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 
1.7 

15.7 
0.80 
2.3 

11400 
1.9 
3.0 
3.6 

44.6 
4.8 

1050 
2.2 
0.10 
3.1 

721 
1.3 
3.1 

2190 
2.0 
2.7 

27.7 
2.5 

if y~ ~" 
o't) 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAE 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No. : SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33108S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-
U 
U 
U r-s-B 
U 
U 

U 
U 
U 
B :r 

fTI< 
B "J" 
B :r 
U 
U 

rJB 
U 
U 

I~ 
"S" 
q 

U 

U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440 -3 9 -'3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 
1.7 

15.2 
0.80 
2.3 

11100 
1.9 
3;0 
3.6 

74.7 
7.2 

1000 
2.3 
0.10 
3.1 

584 
1.3 
3.1 

1880 
2.6 
2.7 

22.8 
2.5 -l)if ~~K-_U 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAG 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No. : SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33109S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-
U 
U 
U 

SB 
U 
U 

U 
U 
U 

"'Sf Tp'B 
B 
B tB 
U 
U 
B ~ 
U 
U 

~
B 

~ 
B b'U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 
1.7 

15.6 
0.80 
2.3 

11500 
1.9 
3.0 
3.6 

44.8 
2.8 

1050 
1.9 
0.10 
3.1 

612 
1.3 
3.1 

1980 
2.2 
2.7 

12.2 
2.5 

tf ~,~, 
cO 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAJ 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33110S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-U 
U 
U 
~B 

U 
U 

U 
U 
U 

"0B 
-;jTK

B 
B ~ 
U 
U
IT.B 

U 
U 
B "3" 
B -j" 
U 

U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 
1.7 

16.2 
0.80 
2.3 

12600 
1.9 
3;0 
3.6 

43.6 
7.7 

1060 
3.0 
0.10 
3.1 

596 
1.3 
3.1 

1940 
2.3 
2.7 

26.0 
2.5 
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DO 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAL 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33111S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M 

-7429-90-5 Aluminum 83.6 U P 
7440-36-0 Antimony 6.4 U P 
7440-38-2 Arsenic 2.3 B :r P 
7440-39-3 Barium 17.2 B r P 
7440-41-7 Beryllium 0.80 U P 
7440-43-9 Cadmium 2.3 U P 
7440-70-2 Calcium 14100 P 
7440-47-3 Chromium 1.9 U P 
7440-48-4 Cobalt 3.. 0 U P 
7440-50-8 Copper 3.6 U P 
7439-89-6 Iron 569 P 
7439-92-1 Lead 7.8 !"TK P 
7439-95-4 Magnesium 1380 B j' P 
7439-96-5 Manganese 35.8 P 
7439-97-6 Mercury 0.10 U CV 
7440-02-0 Nickel 3.1 U 

~ 
P 

7440-09-7 Potassium 1070 B P 
7782-49-2 Selenium 1.3 U P 
7440-22-4 Silver 3.1 U 

of 
P 

7440-23-5 Sodium 2330 B P 
7440-28-0 Thallium 2.0 U P 
7440-62-2 Vanadium 2.7 U P 
7440-66-6 Zinc 31.8 P 

Cyanide 2.5 U CA 

- -

Color Before: COLORLESS Clarity Before: CLEAR
 

Color After: COLORLESS Clarity After: CLEAR Artifacts:
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EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

MJOOAN 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No.: SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33112S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-U 
U 
U 
B :J 
U 
U 

U 
U 
U 
B :r

I T{<.. 
B 'j"" 
B J 
U 
U 
B ~ 
U 
U 
B 0" 
U 
U 
B :r
U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 
1.7 

15.4 
0.80 
2.3 

11600 
1.9 
3.0 
3.6 

59.9 
5.0 

1050 
2.7 
0.10 
3.1 

615 
1.3 
3.1 

2080 
2.0 
2.7 

15.6 
2.5 

r;,ZJOcI y- T 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



U.S. EPA - CLP• 1 
EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

MJOOAQ 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No. : SDG No.: MJOOA8 

Matrix (soil/water) : WATER Lab Sample ID: 33113S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q 

-
U 
U 

B T 
U 
U 

U 
U 
U 

tYfB 
B ~ 

U 
U 
B ~ 
U 
U 
B J 
U 
U 

-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

83.6 
6.4 

22.4 
5.7 
0.80 
2.3 

10700 
1.9 
3.0 
3.6 

449 
2.6 

2010 
112 

0.10 
3.1 

767 
1.3 
3.1 

2970 
2.0 
2.7 

455 

C/ ~; ~> 
i/C 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM04.1 
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• 
u.s. EPA 

1 
- CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOAS 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No. : SDG No.: MJO OA8 

Matrix (soil/water) : WATER Lab Sample ID: 33114S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 93.4 B ~ P 
7440-36-0 Antimony 6.4 U P 
7440-38-2 Arsenic 176 P 
7440-39-3 Barium 16.0 B ~ P 
7440-41-7 Beryllium 0.80 U P 
7440-43-9 Cadmium 2.3 U P 
7440-70-2 Calcium 36000 P 
7440-47-3 Chromium 1.9 U P 
7440-48-4 Cobalt 3.0 B .r P 
7440-50-8 Copper 3.6 U P 
7439-89-6 Iron 3310 

t j'f.. 
P 

7439-92-1 Lead 3.8 P 
7439-95-4 Magnesium 8160 P 
7439-96-5 Manganese 617 P 
7439-97-6 Mercury 0.10 U CV 
7440-02-0 Nickel 5.7 B Y P 
7440-09-7 Potassium 1550 B :r P 
7782-49-2 Selenium 1.3 U P 
7440-22-4 Silver 3.1 U P 
7440-23-5 Sodium 5980 P 
7440-28-0 Thallium 2.0 U P 
7440-62-2 Vanadium 2.7 U P 
7440-66-6 Zinc 2380 P 

Cyanide NR 

- -
Clarity Before: CLEAR 

Clarity After: CLEAR 

<? DC::>cI to' (J ., 

Color Before: COLORLESS Texture: 

Color After: COLORLESS Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



u.s. EPA - CLP• 1 
EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

MJOOAW 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No. : 28289 SAS No. : SDG No.: MJOOA8 

Matrix (soil/water) : WATER Lab Sample ID: 33115S 

Level (low/med) : LOW Date Received: 07/14/00 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M 

- -
7429-90-5 Aluminum 359 P 
7440-36-0 Antimony 6.4 U P 
7440-38-2 Arsenic 7.0 B 

~ 
P 

7440-39-3 Barium 10.4 B P 
7440-41-7 Beryllium 0.80 U P 
7440-43-9 Cadmium 2.3 U P 
7440-70-2 Calcium 4680 B IT P 
7440-47-3 Chromium 1.9 U P 
7440-48-4 Cobalt· 3.0 U P 
7440-50-8 Copper 3.6 U P 
7439-89-6 Iron 320 P 
7439-92-1 Lead 16.9 !TK P 
7439-95-4 Magnesium 560 B j P 
7439-96-5 Manganese 39.4 P 
7439-97-6 Mercury 0.10 U CV 
7440-02-0 Nickel 3.1 U P 
7440-09-7 Potassium 683 B ~ P 
7782-49-2 Selenium 1.3 U P 
7440-22-4 Silver 3.1 U P 
7440-23-5 Sodium 2370 B 

~ P 
7440-28-0 Thallium 2.7 I~ P 
7440-62-2 Vanadium 2.7 P 
7440-66-6 Zinc 32.9 P 

Cyanide NR 

- -
Clarity Before: CLEAR 

Clarity After: CLEAR 

tJD
cI ~,f' 

Color Before: COLORLESS Texture: 

Color After: COLORLESS Artifacts: 
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ESAT Region 10 
Lockheed Martin 
7411 Beach Drive East 
Port Orchard, WA 98366 
Phone (360) 871-8723 

DELIVERABLE NARRATIVE 

DATE:	 August 7. 2000 

To:	 Ginna Gl'Cp(KJcove, WAM. USEPA, Region 10 

nIROUGH:	 Dave Dobb. Team Manager. ESAT Region 10 fJIJ 
FROM:	 Chris Pace, Data Validation Task Lead, ESAT Region 10 cJ? 
SUBJECT:	 Data Validation Report for the Inorganic Analysis of Samples from the Deadwood Mine Site 

Assessment. Case: 28289 SOO: MJOO9R 

DOC: ESWI0-4-1374
 
PWO: ESW72029
 
TDF: 3866
 
WA: 10-99-4-10
 
CN: 68-D6-0005
 

cc:	 Gerald Dodo. RPO. USEPA, Region 10
 
Project File
 

The quality assurance (QA) review of 15 soil samples coHected from the above referenced site has been completed. 
These samples were analyzed for total metals and cyanide· by Sentinel. Inc. ofHuntsville. AL. The following samples 
were reviewed in this validation report: 

MJ009R MJ009Y MJOOA3
 
MJOO9S MJ009Z MJOOA4
 
MJOO9T MJOOAO MJOOAS
 
MJ009W MJOOAI MJOOA6
 
MJ009X MJOOA2 MJOOA7
 

·Samples MJ009S. MJOO9T, MJ009W and MJ009X were not analyzed for cyanide. 

DATA QUALIFICATIONS 

The foHowing comments refer to the laboratory performance in meeting the Quality Control Specifications outlined in 
the Contract Laboratory Program (CLP) Statement of Work (SOW) for Inorganic Analysis (ILM04.1) and the USEPA 
CLP Functional Guidelines for Inorganic Data Review. 2/94. 

The conclusions presented herein are based on the infonnation provided for the review. 



Data Valii ln Report - DeadwoodMine 
L ....e No.: 28289 SDG: MJ009R 

ESW10-4-1374 Page 2 of4 

Holdinl Time - Acceptable 

The suggested holding time for cyanide is 14 days, mercury is 28 days and the rest ofthe metals is 180 days from the 
date ofsample collection. The samples were collected on 7/11/00. The samples were analyzed for cyanide within 7 
days, mercury within 7 days and aU other metals within 13 days of the sample collection date. None of the data were 
qualified on this basis. 

Sample Preparation - Acceptable 

The samples were prepared in accordance with the methods used. None of the data were qualified on this basis. 

Initial Calibration - Acceptable 

AU of the samples were analyzed for total cyanide using Semi-Automated Spectrophotometric Determination. The 
initial calibration for cyanide met the frequency ofanalysis and the linearity criteria (correlation coefficients, 
r=>O.99S). 

All of the samples were analyzed for total mercury using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercury met the frequency ofanalysis and the linearity criteria (correlation coefficients, 
r=>O.99S). 

The rest ofthe target analytes were analyzed using Inductively Coupled Plasma-Atomic Emission Spectroscopy (ICP
AES). The initial calibration for ICP-AES met the frequency of analysis and the linearity criteria (correlation 
coefficients, r=>0.99S). 

None of the data were qualified on this basis. 

Calibration Verification - Acceptable 

The initial and continuing calibration verifications met the criteria for frequency of analysis and recovery criteria of 
90-110% for ICP-AES, 80-120% for mercury and 85-115% for cyanide. The recoveries ranged from 93-107% for 
ICP-AES, from 91-97% for mercury and from 89-92% for cyanide. None of the data were qualified on this basis. 

Detection Limits - Acceptable 

All ofthe target analytes met the project required quantitation limits. All ofthe Contract Required Detection Limit 
(CROL) checks met the frequency ofanalysis and recovery criteria. 

Blanks 

Procedural blanks were prepared with the samples to indicate potential contamination from the digestion or analytical 
procedure. Ifan analyte was found in the associated blank, the sample results were qualified as non-detects, "U", if 
the analyte concentration is less than five times the analytical value in the blank. 

The frequency ofanalysis of blanks was met. Based on the target analytes detected in the procedural, initial and 
continuing calibration blanks, the following results were qualified as non-detects, "U": 

Il=A=nal::::::!!::yt=e==========tI=A=S=S=oC=i=at=e=d=s=am~p=1e=s================l1 
thallium MJOOAI, MJOOA2, MJOOAJ, MJOOA4, MJOOAS, MJOOA6 



L Validation Report - DeadwoodMine 
Case No.: 28289 SDG: MJ009R 

ESWI0-4-1374 Page 3 of 4 

ICP-AES Interference Check Sample - Acceptable 

The ICP-AES interference check samples (ICS) were analyzed to verify inter-element and background correction 
factors. The frequency of analysis (beginning and end ofsequence) and recovery criteria (80-120%) were met by all of 
the ICS analyzed. The recoveries ranged from 86-110%. None ofthe data were qualified on this basis. 

ICP-AES Serial Dilution Analysis - Acceptable 

Sample MJOOA7 was analyzed for serial dilution. All of the analytes which exceeded the minimum concentration 
criterion (SO times the IDL) agreed within 10% difference. None of the data were qualified on this basis. 

Laboratory Control Sample 

The frequency ofanalysis and the rec:overy criteria for the laboratory control sample were met with the exception of 
sodium (766%). Due to possible bias, detected sodium results in all samples were qualified as estimated, "1", and non
detects were not qualified. All other recoveries were acceptable and ranged from 77-131%. 

Duplicate Sample Analysis - Acceptable 

Sample MJOOA7 was utilized for duplicate analysis. The duplicate results met the frequency ofanalysis and control 
limit criteria for all target analytes. None ofthe data were qualified on this basis. 

Matrix Spike Analysis 

Sample MJOOA7 was used for the spike analysis. The frequency ofanalysis and recovery criteria were met with the 
exception ofantimony (57%) and cyanide (67%) in the spike sample MJOOA7S. Due to possible bias, the detected and 
non-detected antimony and cyanide results in all samples were qualified as estimated, "JIUJ". The "N" qualifiers 
applied by the laboratory were crossed-out by the reviewer.· All ofthe other spike recoveries were acceptable and 
ranged from 89-108%. 

Laboratory Contact 

The laboratory was not contacted for this review. 

Overall Assessment 

All of the samples were analyzed in accordance with technical specifications outlined in the SOW. The data, as 
qualified, are acceptable and can be used for all purposes. 
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The analyte was not detected at or above the reported result. 

The analyte was positively identified. The associated numerical result is an estimate. 

The data are unusable for all purposes. 

There is evidence the analyte is present in this sample. 

There is evidence that the analyte is present. The associated numerical result is an estimate. 

The analyte was not detected at or above the reported estimated result. The associated 
numerical value is an estimate of the quantitation limit of the analyte in this sample. 

Low bias. 

High bias. 

The result is estimated because the concentration is below the Contract Required Quantitation 
Limits (CRQLs). 

Unknown Bias. 
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1
 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJ009R 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33090S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 95.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte Concentration C Q M 

- -Aluminum 7920 P 
Antimony 1.3 U ¢tA 11< P 
Arsenic 4.3 P 
Barium 111 P 
Beryllium 1.2 P 
Cadmium 0.48 U P 
Calcium 3500 P 
Chromium 7.1 r P 
Cobalt 5.8 B P 
Copper 8.9 P 
Iron 9360 P 
Lead 16.1 P 
Magnesium 3830 P 
Manganese 383 P 
Mercury 0.05 U CV 
Nickel 10.9 P 
Potassium 1510 

J 
P 

Selenium 0.42 B P 
Silver 0.65 U 

T~ 
P 

Sodium 319 B P 
Thallium 0.42 U P 
Vanadium 15.4 P 
Zinc 84.7 P 
Cyanide 0.13 U ~ <'{ j i< CA 

- -
Color Before: BROWN Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
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1
 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJ009S 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33091S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 94.8 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-

B 

B 

B 

U 
B 

-

Q M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

2550 
46.9 

137 
50.1 

0.38 
36.5 

2310 
2.3 
4.2 

236 
16900 

1810 
1700 

745 
1.7 
9.4 

705 
2.2 

55.0 
2040 

0.42 
10.1 

4540 

¥i]" L 

J 

::r 

"J 

j"H 

J 
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Color Before: BROWN Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ009T 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33092S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 95.6 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 3340 P 
7440-36-0 Antimony 44.0 1ft -rL P 
7440-38-2 Arsenic 239 P 
7440-39-3 Barium 56.2 P 
7440-41-7 Beryllium 0.46 B T P 
7440-43-9 Cadmium 42.2 P 
7440-70-2 Calcium 3840 P 
7440-47-3 Chromium 6.5 P 
7440-48-4 Cobalt 7.7 B 'J P 
7440-50-8 Copper 278 P 
7439-89-6 Iron 26400 P 
7439-92-1 Lead 1430 P 
7439-95-4 Magnesium 2970 P 
7439-96-5 Manganese 1000 P 
7439-97-6 Mercury 2.2 CV 
7440-02-0 Nickel 30.4 P 
7440-09-7 Potassium 739 B J P 
7782-49-2 Selenium 2.8 P 
7440-22-4 Silver 31.4 

TH P 
7440-23-5 Sodium 2550 P 
7440-28-0 Thallium 0.42 U P 
7440-62-2 Vanadium 14.4 P 
7440-66-6 Zinc 5920 P 

Cyanide NR 

- -
Clarity Before: 

Clarity After: 

Color Before: BROWN Texture: FINE 

Color After: YELLOW Artifacts: 

Comments: 

FORM I - IN ILM04.1
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ009W 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33093S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 91. 8 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 2500 P 
7440-36-0 Antimony 31. 7 r; -rL P 
7440-38-2 Arsenic 144 P 
7440-39-3 Barium 49.9 P 
7440-41-7 Beryllium 0.26 B r P 
7440-43-9 Cadmium 34.3 P 
7440-70-2 Calcium 3540 P 
7440-47-3 Chromium 2.7 P 
7440-48-4 Cobalt 3.9 B IJ P 
7440-50-8 Copper 206 . P 
7439-89-6 Iron 14300 P 
7439-92-1 Lead 1190 P 
7439-95-4 Magnesium 2040 P 
7439-96-5 Manganese 532 P 
7439-97-6 Mercury 1.4 CV 
7440-02-0 Nickel 11.3 P 
7440-09-7 Potassium 688 B 0- P 
7782-49-2 Selenium 2.0 P 
7440-22-4 Silver 22.2 

~H 
P 

7440-23-5 Sodium 1820 P 
7440-28-0 Thallium 0.44 U P 
7440-62-2 Vanadium 9.2 B r P 
7440-66-6 Zinc 4170 P 

Cyanide NR 

- -

Clarity Before: 

Clarity After: 

t,t g_t_ UC 

Color Before: BROWN Texture: FINE 

Color After: YELLOW Artifacts: 

Comments: 

FORM I - IN ILM04.1
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1
 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJ009X 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33094S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 95.8 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -
7429-90-5 Aluminum 2540 P 
7440-36-0 Antimony 21.8 rf -rL P 
7440-38-2 Arsenic 145 P 
7440-39-3 Barium 71.4 P 
7440-41-7 Beryllium 0.31 B ~ P 
7440-43-9 Cadmium 28.4 P 
7440-70-2 Calcium 9590 P 
7440-47-3 Chromium 3.4 P 
7440-48-4 Cobalt 5.0 B J P 
7440-50-8 Copper 153 P 
7439-89-6 Iron 15700 P 
7439-92-1 Lead 931 P 
7439-95-4 Magnesium 4460 P 
7439-96-5 Manganese 694 P 
7439-97-6 Mercury 1.5 CV 
7440-02-0 Nickel 14.2 r P 
7440-09-7 Potassium 739 B P 
7782-49-2 Selenium 2.1 P 
7440-22-4 Silver 13.0 P 
7440-23-5 Sodium 1310 TH P 
7440-28-0 Thallium 0.42 U P 
7440-62-2 Vanadium 10.9 P 
7440-66-6 Zinc 3000 P 

Cyanide NR 

- -
Clarity Before: 

Clarity After: 

e/ f- 1-
CO 

Color Before: BROWN Texture: FINE 

Color After: YELLOW Artifacts: 

Comments: 

FORM I - IN ILM04.1
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INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJ009Y 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33095S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 90.7 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-

B 

B 

B 

V 

V 

-

Q M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

4850 
55.1 

114 
68.4 

0.61 
50.3 

866 
3.1 

18.3 
492 

9850 
997 

1430 
813 

6.6 
3.2 

1250 
1.5 

22.5 
1490 

0.44 
12.3 

3140 
0.14 

'1L 

0

r 

:J 

:fH 

tsu-rK 
tf ;-'1_00 

Color Before: BROWN Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJ009Z 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33096S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 97.5 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

-
7429-90-5 Aluminum 2800 P 
7440-36-0 Antimony 122 ;SjL P 
7440-38-2 Arsenic 100 P 
7440-39-3 Barium 40.8 B J"" P 
7440-41-7 Beryllium 0.41 B J"" P 
7440-43-9 Cadmium 90.1 P 
7440-70-2 Calcium 615 B ~ P 
7440-47-3 Chromium 2.6 

J 
P 

7440-48-4 Cobalt 3.6 B P 
7440-50-8 Copper 409" P 
7439-89-6 Iron 12400 P 
7439-92-1 Lead 16800 P 
7439-95-4 Magnesium 960 B J P 
7439-96-5 Manganese 155 P 
7439-97-6 Mercury 10.1 CV 
7440-02-0 Nickel 2.5 B 1"' P 
7440-09-7 Potassium 892 B J P 
7782-49-2 Selenium 11. 0 P 
7440-22-4 Silver 76.3 

J"H 
P 

7440-23-5 Sodium 4450 P 
7440-28-0 Thallium 0.41 U 

J 
P 

7440-62-2 Vanadium 7.5 B P 
7440-66-6 Zinc 9510 P 

Cyanide 0.13 U rUJK CA 

- -
Clarity Before: 

Clarity After: 

t/ r~ 1 ~ 
DU 

Color Before: BROWN Texture: FINE 

Color After: YELLOW Artifacts: 

Comments: 

FORM I - IN ILM04.1
 



u.s. EPA) - CLP
 
1
 

INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOAO 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33097S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 90.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 5840 P 
7440-36-0 Antimony 45.0 ~TL P 
7440-38-2 Arsenic 76.4 P 
7440-39-3 Barium 55.2 P 
7440-41-7 Beryllium 0.67 B -;j P 
7440-43-9 Cadmium 46.8 P 
7440-70-2 Calcium 684 B ~ P 
7440-47-3 Chromium 4.0 P 
7440-48-4 Cobalt 4.9 B ~ P 
7440-50-8 Copper 988 . P 
7439-89-6 Iron 11100 P 
7439-92-1 Lead 1200 P 
7439-95-4 Magnesium 1360 P 
7439-96-5 Manganese 246 P 
7439-97-6 Mercury 19.5 CV 
7440-02-0 Nickel 5.0 B 'J P 
7440-09-7 Potassium 1390 P 
7782-49-2 Selenium 1.8 P 
7440-22-4 Silver 30.6 

-r H P 
7440-23-5 Sodium 5190 P 
7440-28-0 Thallium 0.44 U P 
7440-62-2 Vanadium 10.2 B J P 
7440-66-6 Zinc 11200 

J/l 11' P 
Cyanide 0.23 B CA 

- -
Color Before: BROWN Clarity Before:
 

Color After: YELLOW Clarity After: Artifacts:
 

Comments:
 

FORM I - IN ILM04.1
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1 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOA1 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33098S 

Level (low/med): LOW Date Received: 07/14/00 

%" Solids: 93.4 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q 

-
,r l"L 

B 0

B 
~B 

B J' 

J;('"B 
Vi 

U pvc:r 1< 

-

M 

-P 
p 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

542 
64.0 
73.0 
5.1 
1.2 
7.1 

1300 
1.2 

10.1 
303 

125000 
697 

2650 
6920 

0.78 
12.3 

133 
3.6 

25.8 
815 

3.0 
24.5 

1520 
0.13 . . DO 

cf r"1". 
Color Before: BROWN Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM04.1 
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INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOA2 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33099S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 86.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-

B 
B 

B 

B 
B 

B 
~ 

-

Q M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

719 
26.8 

187 
24.3 

0.60 
37.1 

3750 
3.5 
5.3 

256 
53200 

820 
3630 
2640 

1.2 
7.6 

344 
2.8 
8.1 

991 
1.4 

13.4 
2180 

0.70 

r,t JL 

:Y 
~ 

J-" 

~ 

:f~ 
U 

J4 :J L DU
cf fi ~ l' 

Color Before: BROWN Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 
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U~S. EPA - CLP 
1 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOA3 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33100S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 91.1 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

-7429-90-5 Aluminum 637 P 
7440-36-0 Antimony 25.0 ~:rL P 
7440-38-2 Arsenic 127 P 
7440-39-3 Barium 6.1 B f P 
7440-41-7 Beryllium 0.61 B P 
7440-43-9 Cadmium 38.9 P 
7440-70-2 Calcium 3110 P 
7440-47-3 Chromium 2.7 P 
7440-48-4 Cobalt 7.6 B ':J P 
7440-50-8 Copper 186· P 
7439-89-6 Iron 60500 P 
7439-92-1 Lead 676 P 
7439-95-4 Magnesium 3940 P 
7439-96-5 Manganese 3160 P 
7439-97-6 Mercury 1.5 CV 
7440-02-0 Nickel 9.5 P 
7440-09-7 Potassium 326 B :J P 
7782-49-2 Selenium 2.5 P 
7440-22-4 Silver 11.2 

:fl-l 
P 

7440-23-5 Sodium 1480 
~ 

P 
7440-28-0 Thallium 1.2 0i P 
7440-62-2 Vanadium 14.3 P 
7440-66-6 Zinc 3230 

'/i-:rf 
P 

Cyanide 0.25 B CA 

- -
Clarity Before: 

Clarity After: 

cP ~_1-()D 
Color Before: BROWN Texture: FINE 

Color After: YELLOW Artifacts: 

Comments: 

FORM I - IN ILM04.1 
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INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOA4 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.; SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33101S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 85.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-

B 
B 

B 
B 

B 
B 

It 
U 

-

Q M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

309 
31.3 

211 
9.2 
0.66 

39.2 
1210 

0.71 
5.6 

143 
67300 

1020 
3590 
3410 

5.0 
6.0 

197 
2.6 

14.1 
1490 

1.5 
16.0 

3310 
0.15 

ys-SL 
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Color Before: BROWN Clarity Before: Texture: FINE 
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INORGANIC ANALYSIS DATA SHEET
 
EPA SAMPLE NO.
 

MJOOA5 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 331025 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 79.7 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q 

-
is 3L 

B J"" 
B :r 

B 'j' 

B 
~B 

"SI-I,vi 

U fl0 JI< 
-

M 

-P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

645 
39.7 

116 
4.0 
0.66 

119 
1840 

3.3 
7.7 

215 . 
61300 

1140 
3760 
3040 

3.9 
8.3 

213 
2.6 

11. 8 
4940 

1.3 
15.0 

10800 
0.16 ,00 

cf ~' 
1 

Color Before: GREY Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 
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.. 1 
EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

MJOOA6 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33103S 

Level (low/med): LOW Date Received: 07/14/00 

% Solids: 64.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C 

-
B 

B 
B 

B 

B 

B 
B 

~ 
B 

U 

-

Q M 

-
P 
P 
P 
P 
P 
P 
P 
P 
p 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
p 
CA 

-

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

1130 
14.1 
74.5 
13.5 

0.44 
17.7 

1150 
3.2 
3.3 

206 
340·00 

582 
2030 
1620 

0.69 
6.1 

303 
1.6 
7.5 

875 
1.0 
9.7 

2070 
0.19 

.,1'1' 
~ 
S 

j 

r 

J 
T 

J~ 
J 

Fu5K 
tf f- -:l _to 

Color Before: BROWN Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 
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EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOOA7 
Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

Matrix (soil/water): SOIL Lab Sample ID: 33104S 

Level (low/med): LOW Date Received: 07/14/00 

" Solids: 45.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 14400 P 
7440-36-0 Antimony 2.8 U ·ytu:r r< P 
7440-38-2 Arsenic 5.7 P 
7440-39-3 Barium 179 P 
7440-41-7 Beryllium 1.4 B ~ P 
7440-43-9 Cadmium 1.0 U P 
7440-70-2 Calcium 4810 P 
7440-47-3 Chromium 8.5 

:J 
P 

7440-48-4 Cobalt 4.8 B P 
7440-50-8 Copper 20.3 P 
7439-89-6 Iron 14500 P 
7439-92-1 Lead 17.6 P 
7439-95-4 Magnesium 3100 P 
7439-96-5 Manganese 275 P 
7439-97-6 Mercury 0.11 U r CV 
7440-02-0 Nickel 4.5 B P 
7440-09-7 Potassium 1620 B P 
7782-49-2 Selenium 1.1 B P 
7440-22-4 Silver 1.4 U 

JjPY' 
P 

7440-23-5 Sodium 712 B P 
7440-28-0 Thallium 0.88 U P 
7440-62-2 Vanadium 21.2 B J P 
7440-66-6 Zinc 104 P 

Cyanide 0.27 U 1¢~t "J~ CA 

- -
Clarity Before: 

Clarity After: 

Color Before: BROWN Texture: FINE 

Color After: YELLOW Artifacts: 

Comments: 
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10 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

ICP ID Number: P3 Date: 07/01/00 

Flame AA ID Number: 

Furnace AA ID Number: 

Analyte 
-

Wave
length 

(nm) 
Back

ground 
CRDL 

(ug/L) 
IDL 

(ug/L) M 

- PAluminum 308.20 200 83.6 
Antimony 206.80 60 6.4 P 
Arsenic 189.00 10 1.7 P 
Barium 493.40 200 1.2 P 
Beryllium 313.00 5 0.8 P 
Cadmium 226.50 5 2.3 P 
Calcium 317.90 5000 73.1 P 
Chromium 267.70 10 1.9 P 
Cobalt 228.60 50 3.0 P 
Copper 324.70 25 3.6 P 
Iron 271.40 100 31.8 P 
Lead 220.30 3 1.0 P 
Magnesium 279.00 5000 42.8 P 
Manganese 257.60 15 0.7 P 
Mercury 0.2 NR 
Nickel 231. 60 40 3.1 P 
Potassium 766.40 5000 26.9 P 
Selenium 196.00 5 1.3 P 
Silver 328.00 10 3.1 P 
Sodium 330.20 5000 554.5 P 
Thallium 190.80 10 2.0 P 
Vanadium 292.40 50 2.7 P 
Zinc 206.20 20 3.6 P 
Cyanide 

( 

10 NR 

- 

Comments:
 
P3: THERMO JARRELL ASH
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10 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SOG No.: MJ009R 

ICP 10 Number: Date: 07/15/00 

Flame AA 10 Number: C5 

Furnace AA 10 Number: 

Analyte 
-

Wave
length 

(nm) 
Back

ground 
CRDL 

(ug/L) 
IOL 

. (ug/L) M 

- 
NRAluminum 200 

Antimony 60 NR 
Arsenic 10 NR 
Barium 200 NR 
Beryllium 5 NR 
Cadmium 5 NR 
Calcium 5000 NR 
Chromium 10 NR 
Cobalt 50 NR 
Copper 25 NR 
Iron 100 NR 
Lead 3 NR 
Magnesium 5000 NR 
Manganese 15 NR 
Mercury 253.60 0.2 0.1 CV 
Nickel 40 NR 
Potassium 5000 NR 
Selenium 5 NR . 
S'ilver 10 NR 
Sodium 5000 NR 
Thallium 10 NR 
Vanadium 50 NR 
Zinc 20 NR 
Cyanide 10 NR 

- 

Comments:
 
C5: CETAC M6000
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10 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

ICP ID Number: Date: 07/15/00 

Flame AA ID Number: C1 

Furnace AA ID Number: 

Analyte 
-

Wave
length 

(nm) 
Back

ground 
CRDL 

(ug/L) 
IDL 

(ug/L) M 

- 
NRAluminum 200 

Antimony 60 NR 
Arsenic 10 NR 
Barium 200 NR 
Beryllium 5 NR 
Cadmium 5 NR 
Calcium 5000 NR 
Chromium 10 NR 
Cobalt 50 NR 
Copper 25 NR 
Iron 100 NR 
Lead 3 NR 
Magnesium 500·0 NR 
Manganese 15 NR 
Mercury 0.2 NR 
Nickel 40 NR 
Potassium 5000 NR 
Selenium 5 NR 
Silver 10 NR 
Sodium 5000 NR 
Thallium 10 NR 
Vanadium 50 NR 
Zinc 20 NR 
Cyanide 578.00 10 2.5 CA 

- 

Comments:
 
C1: LACHAT
 

FORM X - IN ILM04.1
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13 
PREPARATION LOG 

Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Method: P 

EPA 
Sample No. 

Preparation 
Date 

Weight 
(gram) 

1.00 

Volume 
(mL) 

LCSS 07/18/00 200 
MJ009R 07/18/00 1. 00 200 
MJ009S 07/18/00 1. 00 200 
MJ009T 07/18/00 1. 00 200 
MJ009W 07/18/00 1. 00 200 
MJo-D9X 07/18/00 1. 00 200 
MJ009Y 07/18/00 1. 01 200 
MJ009Z 07/18/00 1. 00 200 
MJOOAO 07/18/00 1. 00 200 
MJOOA1 07/18/00 1. 00 ·200 
MJOOA2 07/18/00 1. 00 200 
MJOOA3 07/18/00 1. 00 200 
MJOOA4 07/18/00 1.00 200 
MJOOAS 07/18/00 1. 02 200 
MJOOA6 07/18/00 1. 00 200 
MJOOA7 07/18/00 1. 00 200 
MJOOA7D 07/18/00 1. 00 200 
MJOOA7S 07/18/00 1. 00 200 
PBS 07/18/00 1. 00 200 

FORM XIII - IN ILM04.1
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13 
PREPARATION LOG 

Lab Name: Sentinel Inc. Contract: 68-W-00-08S 

Lab Code: SENTIN Case No.: 28289 SAS No.: SDG No.: MJ009R 

Method: CV 

EPA 
Sample No. 

Preparation 
Date 

LCSS 07717700 
MJ009R 07/17/00 
MJ009S 07/17/00 
MJ009T 07/17/00 
MJ009W 07/17/00 
MJo-D9X 07/17/00 
MJ009Y 07/17/00 
MJ009Z 07/17/00 
MJOOAO 07/17/00 
MJOOA1 -07/17/00 
MJOOA2 07/17/00 
MJOOA3 07/17/00 
MJOOA4 07/17/00 
MJOOAS 07/17/00 
MJOOA6 07/17/00 
MJOOA7 07/17/00 
MJOOA7D 07/17/00 
MJOOA7S 07/17/00 
PBS 07/17/00 

. 

Weight 
(gram) 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

Volume 
(roL) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

FORM XIII - IN ILM04.1
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13 
PREPARATION LOG 

Lab Name: Sentinel Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 28289 SAS No. : SDG No.: MJ009R 

Method: CA 

EPA 
Sample No. 

Preparation 
Date 

Weight 
(gram) 

1. 00LCSS 07/17/00 
MJ009R 07/17/00 1. 02 
MJ009Y 07/17/00 1. 00 
MJ009Z 07/17/00 1. 00 
MJOOAO 07/17/00 1. 01 
MJO-oA1 07/17/00 1. 01 
MJOOA2 07/17/00 1. 02 
MJOOA3 07/17/00 1. 02 
MJOOA4 07/17/00 1. 00 
MJOOA5 07/17/00 1. 01 
MJOOA6 07/17/00 1. 02 
MJOOA7 07/17/00 1. 02 
MJOOA7D 07/17/00 1. 01 
MJOOA7S 07/17/00 1. 00 
PBS 07/17/00 1. 00 
S100 07/17/00 

. 

Volume 
(mL) 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

FORM XIII - IN ILM04.1
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