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LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND SITE INVESTIGATIONS REPORT 
PEND OREILLE COUNTY, WASHINGTON 

1. INTRODUCTION 

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

Environment, Inc. (E & E) to provide technical support in investigating potential contaminant sources to 

the lower reach of the Pend Oreille River. Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA) activities included preliminary assessments (PAs) and site investigations (Sis) 

for 21 mines/mills located near the lower reach of the Pend Oreille River in Pend Oreille County, 

Washington. The PAs and Sis were conducted under the authority of CERCLA of 1980 as amended by 

the Superfund Amendments and Reauthorization Act of 1986. Ofthe 21 mines and mills investigated, 

those identified by The Confederated Tribes of the Colville Indian Reservation to the EPA for assessment 

under CERCLA include the Pend Oreille Mine/Mill, Grandview Mine/Mill, Josephine Mine, Blue 

Bucket Mine, Bella May Mine, West Contact Mine and Metaline Mine (Cawston 1999; Passmore 2000). 

The remaining 16 mines visited were identified by EPA based on the mine/mill location relative to 

tributaries to the Pend Oreille River and available information regarding volume of or produced. A list 

of the 21 mines and mills visited as part of this field event are presented in Table 1-1. The lower reach of 

the Pend Oreille River is defined for this assessment as the segment of the river beginning at 

approximately Metaline and ending at Boundary Dam near the Intemationai Border (Figures 1-1 and 1-

2). 

CERCLA PA and SI activities were conducted at 21 mine/mill facilities and tributaries (e.g., 

creeks and streams) near these facilities that empty into the lower reach (as defined above) ofthe Pend 

Oreille River. 

The PA and SI are phases in the site assessment process of determining whether a site is 

releasing, or has the potential to release, hazardous substances, pollutants, or contaminants into the 

environment and whether it requires further detailed investigations and/or response acdon that is 

authorized by CERCLA. The assessment process does not include extensive or complete site 

characterization, contaminant fate determination, or quantitative risk assessment.' 

10:START-2\01080009\S714 1-1 
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The objectives of the PAs and Sis are to: 

Identify potential contaminant sources to the lower reach of the Pend Oreille River; 

Determine whether the mine or mill is releasing, or has the potential to release hazardous 
constituents into the environment; 

Document a threat or potential threat to public health or the environment posed by the 
mine or mill; 

Assess the need for additional detailed investigation and/or response action at the mine 
or mill; and 

Determine the potential for placement of the mine or mill on the National Priorities List. 

The PA and SI field activities were conducted through a combined effort involving Superfund 

Technical Assessment and Response Team (START) -2 contractor fums, E & E and Roy F. Weston, Inc. 

(Weston). E & E conducted sampling activities along the lower reach of the Pend Oreille River, a 

number of its tributaries, and mines and mills where potential contaminant sources were identified. 

E & E activities were conducted under START-2 contract No. 68-SO-Ol-Ol and Technical Direction 

Document (TDD) No. 01-02-0028. Weston collected mine/mill-specific background samples as 

determined necessary by the EPA. Weston activities were conducted under START-2 contract No. 

68-s6-01-02 and TDD No. 01-02-0001-A. 

Activities conducted as part of this assessment include reviewing existing mine/miii-specific 

information, regional characteristics, collecting receptor information within the mine or mill's range of 

influence, conducting mine/mill visits, executing the sampling plan, and producing this report. 

In accordance with the SQAP, attempts were made to conduct in-situ field screening bf metals 

concentrations at potential contaminant sources using X-Ray Fluorescence (XRF) equipment. Due to 

field conditions, the instruments exceeded operating temperatures on several occasions. It was 

determined that the equipment was not able to fiinction properly in a high tenyjerature environment and 

its use was discontinued. A memo presenting the results ofthe limited XRF screening conducted is 

included in Appendix D. 

Section 2 of this document includes a discussion of the area and regional characteristics. Section 

3 provides a description of the PA and SI field activities conducted by the START-2 E & E and Weston 

in coordination with Washington State Department of Ecology (Ecology), Bureau of Land Management 

(BLM), and die United States Forest Service (USES) staff. Quality assurance/quality control (QA/QC) 

criteria are included in Section 4. Reporting criteria, reporting methods, and background sanq)le 

analytical results are discussed in Section 5. Mine and mill locations, descriptions, and START-2 visits 

10:START-2\01080009\S714 1-2 
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are discussed in Section 6. Section 7 provides a discussion of the potential sources, surface water 

migration pathways, targets, and corresponding EPA Contract Laboratory Program (CLP) and 

subcontracted laboratory sampling results. PA and Sl findings and recommendations are summarized in 

Section S. Photographic documentation are provided in Appendix A. Global positioning system (GPS) 

coordinates are provided in Appendix B. Copies ofthe START-2 logbooks are provided in Appendix C. 

Data quality assurance review memorandums and analytical data forms are provided in Appendix D. The 

data for the samples collected at Myers Dam and the Metaline Falls municipal water intake are provided 

in Appendices E and F, respectively. The trip report prepared by Weston is provided in Appendix G. 

10:START-2\01080009\S714 1-3 



I 

Table 1-1 

MINES AND MILLS 
LOWER PEND OREILLE RIVER MINES AND MILLS PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNI'Y, WASHINGTON 
Mine/Mill Name 

Red Top 
King Tut 
Lead Hill 

I^ad Queen 
Z Canyon 
Lead King 
Lucky Strike 
Hoage 
Yellowhead 
Grandview 
Pend Oreille 
Josephine 
Oriole 
Lehigh No. 2 
West Contact 
Lehigh No. 1 
Diamond R. 
Bella May 
Blue Bucket 
Metaline 
Sterling 

Mine/Mill 

Mine 
Mine 
Mine 

Mine 
Mine 
Mine 
Mine 
Mine 
Mine 

Mine/Mill 
Mine/Mill 

Mine 
Mine 
Mine 
Mine 
Mine 
Mine 
Mine 
Mine 
Mine 
Mine 

LAT 
48 
48 
48 

48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 

59 
59 
58 

58 
58 
56 
55 
56 
52 
52 
52 
52 
51 
51 
51 
51 
51 
50 
50 
50 
50 

52.08 
21.48 
12.72 

46.56 
41.52 
16.44 
49.80 
57.48 
59.88 
22.04 
54.12 
48.00 
36.72 
31.68 
07.92 
02.52 
12.60 
53.16 
37.68 
32.64 

LONG S T 
117 
117 
117 

117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 

10.32 |117 

11. 
11 
11 

19 
20 
21 
19 
21 
22 
21 
21 
22 
24 
24 
24 
24 
25 
24 
23 
23 
23 

02.76 
28.32 
49.56 

37.20 
34.08 
13.32 
51.24 
18.00 
14.16 
26.16 
36.00 
15.96 
46.44 
52.20 
56.88 
14.04 
19.20 
16.20 
53.52 
24.00 
29.04 

1,2 
2,11 
11.12,13,14, 
22,23,27 
11 
11 
27 
35 
22 
16 
14,15,22,30 
10,11,14,15 
16 
19 
30 
30 
29 
30 
29 
32 
32 
32 

40N 
40N 
4()N 

4()N 
4()N 
4()N 
4I)N 
40N 
39N 
39N 
39N 
39N 
39N 
39N 
39N 
39N 
39N 
39N 
39N 
39N 

R 

44E 
44E 
44E 

43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 
43E 

River System(s) 
Overland, Lead Creek, Canada 
Overland, Unnamed Tributary, Canada 
Slate Creek, Pend Oreille River (5 miles south of Boundary Dam). 

Overland (1 mile), Pend Oreille River (1,000 ft north of Boundary Dam). 
Overland (1,400 ft), Pend Oreille River (2,500 ft north of Boundary Dam). 
Lower Lead King Lake, Everett Creek 
Overland (800 ft), Pend Oreille River (4 miles south of Boundary Dam). 
Upper l^ad King Lake, Lower Lead King Lake, Everett Creek 
Overland (1,000 ft), Pend Oreille River (8 miles south of Boundary Dam). 
Overland, Pend Oreille River (9 miles south fo Boundary Dam). 
Overland, Pend Oreille River (9 miles south fo Boundary Dam). 
Overland, Pend Oreille River (9 miles south fo Boundary Dam). 
Linton Creek, Pend Oreille River at River Mile 29.25. 
Linton Creek, Pend Oreille River at River Mile 29.25. 
Linton Creek, Pend Oreille River at River Mile 29.25. 
Unnamed Creek, through Metaline, Pend Oreille River at River Mile 29. 
Unnamed Creek, ttirough Metaline, Pend Oreille River at River Mile 29. 
Unnamed Creek, through Metaline, Pend Oreille River at River Mile 29. 
Overland (1,700 ft), Pend Oreille River at River Mile 29. 
Overland (1,700 ft), Pend Oreille River at River Mile 29. 

39N |43E lOverland (1,700 ft), Pend Oreille River at River Mile 29. | 
Key: 

E 
ft 
Ut 
Long 
N 
R 
S 
T 

= East. 
= feet 
= Latitude. 
= Longitude 
= North. 
= Range. 
= Section. 
= Township 

o 
o 
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2. BACKGROUND 

2.1 REGIONAL CHARACTERISTICS AND DESCRIPTIONS 

The lower reach ofthe Pend Oreille River (as defmed in Section 1) is located in Pend Oreille 

County, Washington. Pend Oreille County is located in the northeast comer of Washington State. 

Bordered on die north by Canada, the east by Idaho, the south by Spokane County, and the west by 

Stevens County, Pend Oreille County is roughly 66 miles long and 22 miles wide. Within the county, the 

Pend Oreille River, the second largest river in Washington, flows north into Canada (Pend Oreille 

County 2001). 

The Clark-Fork/Peiid Oreille Basin system flows from Montana as the Clark Fork River into 

Lake Pend Oreille in Idaho (Figure 1-1). The Pend Oreille River, originating as the outflow from Lake 

Pend Oreille, enters Washington flowing north through the northeast comer of the state into Canada, 

where it drains to the Columbia River just above the International Border (Figures 1-2 and 7-1; Ecology 

1991). The Columbia River in Canada flows south into Washington State. The Clark-Fork/Pend Oreille 

Watershed covers approximately 26,000 square miles in Montana, Idaho, and Washington (USGS 2000). 

The area, as defined for this project, includes: 21 mine/mill facilities identified as potential 

sources of contaminants, and tributaries (e.g., creeks and streams) near these facilities that empty into the 

lower reach (as defined in Section 1) of the Pend Oreille River (Tables 1-1 and 2-1). 

2.2 OWNERSHIP INFORMATION 

The majority of lands in the upper reaches ofthe project area are public lands managed by the 

BLM and federal lands managed by USPS. Privately held or leased lands are scattered throughout the 

project area. Livestock grazing occurs on privately held lands and through grazing leases on publicly 

held lands. 

Much ofthe river basin's land within Pend Oreille County falls within the boundaries ofthe 

Kaniksu and Colville national forests. Two-thirds of the northern and central parts of the county are 

govemment owned; the southem portion of the study area is mostly privately owned. (EPA 1993) 

Owners/contact persons for the mines/mills visited are included in Section 6. Owners of tributaries 

visited as part of this field event are identified in Table 2-1. 
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2.3 REGIONAL OPERATIONS AND WASTE CHARACTERISTICS 

23.1 Historic Mining 

The Metaline mining district surrounding the town of Metaline in Pend Oreille County is one of 

the oldest in the state, predating statehood. Mining in the vicinity of the Pend Oreille River dates back to 

1855 (Barlee 1932). Commercial development ofthe Metaline district can be traced to Lewis P. Larsen 

and Jens Jensen. During 1904, they began prospecting the area around Metaline Falls and initiated 

development of the Lehigh Cement Co. Plant and quarries. This was followed by the opening of several 

lead-zinc mines. (Barlee 1932) 

The north and south ends of the county proved to contain some of the richest deposits of lead and 

zinc in the Pacific Northwest. However, through the tum of the century, the Metaline area languished in 

virtual isolation. Access was limited to steamers plying the Pend Oreille River from Newport to only as 

far downstream as south lone. In 1906, the chaimel at Box Canyon was dynamited making the river 

navigable all the way dovrastream to Metaline Falls. This cleared the way for commercial drilling and 

mining, which expanded rapidly through the 1930s. Large quantities of another mineral, limestone, was 

discovered and comprised the backbone of the country's cement industry, at that time the largest in the 

state. (Economic History 2001) 

The lead-zinc ores of the Metaline district are of low grade and contain only minor amounts of 

silver. The average grade of the 19.3 million tons of ore mined from 1906 to 1977 in the district was 

1.14 percent lead and 2.25 percent zinc (Lasmanis 1995). i 

Historically, metal extraction and processing were relatively inefficient, yielding large volumes 

of metal-rich tailings that were deposited in and near nearby streams (USGS 2000). Mine tailings in the 

study area typically contain elevated levels of arsenic, cadmium, copper, lead, mercury, and zinc. These 

tailings and mines continue to provide a source of metals to streams, lakes, and reservoirs as surface 

water meanders through and erodes tailings deposits and transports these metals downsfream or directly 

to die Pend Oreille River. (USGS 2000) 

In 1963, the Metaline mining district was the 12* largest lead and zinc producer in the Nation 

(USDA 1992). 
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Table 2-1 

TRIBUTARY OWNERS 
LOWER PEND OREILLE RIVER MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 
PEND OREILLE COUNTY, WASHINGTON 

Tributary | County 

Pewee Creek 

Everett Creek 

Sullivan Cieek 

Lime Creek 

i..euL;Citcr î okc Creek 
Slate Creek 

Beaver Creek 
Flume Creek 

Linton creek 

Pend Oreille County, WA 

Pend Oreille County, WA 

Pend Oreille County, WA 

Pend Oreille County, WA 

r» 1 i-l : i i _ r* »,. \ i7A 

Pend Oreille County, WA 

Pend Oreille County, WA 
Pend Oreille County, WA 

Pend Oreille County. WA 

Owner 

Seattle City Light 

SeatUe City Light 

Lafarge Corp. 

U.S. Forest Service 

TT c _ . . u i : . . I » « ^ 

U.S. Forest Service 

U.S., public land 
Bureau of Land Management 

City of Metaline 

Contact Information 

Harris Martin 
Seattle City Light 
700 Fifth Avenue, Suite 3300 
SeatUe, WA 98104-5031 
(206) 386-4577 
Harris Martin 
Seattle City Light 
700 Fifth Avenue, Suite 3300 
Seattle. WA 98104-5031 
(206) 386-4577 
David Carroll 
Lafarge Corp. 
12950 Worldgate Drive. Suite 500 
Hemdon, VA 
Nora Rasure 
U.S. Forest Service 
765 South Main 
Colville, WA 99114 
(509) 684-7000 

Nora Rasure 
U.S. Forest Service 
765 South Main 
Colville. WA 99114 
(509) 684-7000 

Elaine Zielinski 
Bureau of Land Management 
1515 SW Fifth Avenue 
Portland. OR 97201 
Kelly Curtiss 
Town of Metaline 
P.O. Box 33 
Metaline. WA 99152 

2-3 



0021 

3. FIELD ACTIVITIES AND ANALYTICAL PROTOCOL 

A sampling quality assurance plan (SQAP) for the Lower Pend Oreille River Mines and Mills PA 

and SI activities WAS developed by the START-2 prior to performing the field sampling (E&E 2001a). 

The SQAP was based on background information collected by E & E. The SQAP describes the sampling 

strategy, sampling methodology, and analytical program to identify potential hazardous substance source 

areas and impacts to potential targets. With few exceptions, field activities were conducted in 

accordance with the approved SQAP. Deviations from the SQAP are described when applicable. Reld 

activities were conducted in coordination with BLM, USES, and Ecology staff. 

The field event was conducted from June 17 to 30, 2001. Sampling was conducted at 5 ofthe 21 

mines/mills visited. Rationale applied by field personnel in determining whether to conduct sampling at 

a mine/mill include observations of potential contaminant sources and the potential for contaminants 

originating from potential sources to migrate and impact possible receptors via the surface water 

overland flow pathway. 

Locations considered possible receptors of contamination originating from potential sources 

were also identified and sampled. As described in the SQ/^, potential contaminant sources include 

tailings piles/ponds, waste rock piles, adits, and stained soil areas surrounding improperly stored or 

disposed dmms and containers. Potential receptors/targets may include weUand areas, fisheries, surface 

water intakes, sensitive environments, etc. as defined in the EPA Harzard Ranking System (HRS); Final 

Rule. The contaminants of concem are Target /lalyte List (TAL) metals, pesticides/polychlorinated 

biphenyls (pest/PCBs), and semivolatie organic compounds (SVOCs). Total organic carbon (TOC) data 

was also collected. 

A total of 48 soil/sediment sanq)les and 16 surface water samples were collected and analyzed 

under the EPA CLP for TAL metals. A portion, 34 sediment samples were also analyzed under the EPA 

CLP for pesticides/PCBs. One sediment sample was analyzed for SVOCs. A total of 34 sediment 

samples were submitted to a commercial laboratory for TOC analysis. 

Sample types and the methods of collection are described below. A list of all sarcples collected 

for laboratory analysis under the PA and SI activities are contained in Table 3-1 at the end ofthis section. 
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A discussion of sample results is contained in Sections 6 and 7. Photographic documentation of the PA 

and SI field activities are contained in Appendix A. 

Information provided to E & E regarding the Weston sampling event is included in Appendix G. 

3.1 SAMPLING METHODOLOGY 

Sampling for surface soil, surface water, and sediment followed the standard operating 

procedures (SOPs) contained in Appendbi A of the SQAP (E&E 2001a). Grass, leaves and other 

vegetative material, rocks and other debris unsuitable for analysis were removed from soil samples before 

being placed into the sampling containers. Surface soil and sediment samples were homogenized in 

dedicated plastic bowls (except for pest/PCB analysis) prior to containerization in sample jars. 

Dedicated plastic spoons and scoops were used to extract, homogenize, and place sample material into 

sample containers (except for pest/PCB analysis). Dedicated steel bowls and steel spoons were used for 

the collection and homogenization of pest/PCB sanples. 

Water samples were collected by hand-dipping a l-liter poly bottie sample containers into the 

water at well-mixed locations within the stream, or by using an unused sample container as a scoop to 

obtain water samples in areas of low flow. An aliquot of each sample was tested in the field for 

temperature and pH. After preservation, pH was again checked to ensure that the appropriate pH level 

All samples were stored on ice in coolers continuously maintained under chain of custody. 

Vehicles were locked if the sampling team had to walk out of visual range of the 4 x 4 vehicles. Sample 

coolers from all teams were moved into a single occupied location (motel room) each evening to ensure 

custody control and to re-ice as needed. 

3.1.1 EPA CLP Surface SoU Samples 

A total of 14 surface soil samples, including two background samples, were collected. Soil 

samples were discrete grab samples collected from potential source and background areas. Surface soil 

samples were collected from 0 to 6 inches below ground surface (bgs). Sanples were analyzed for TAL 

metals. • 

3.1.2 EPA CLP Sediment Samples 

Sediment samples were collected as outiined in the text of the SQAP (E&E 2001a). Sediment 

samples were collected from below the apparent water line from 0 to 8 inches below the sediment surface 
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in order from most downstream locations to most upstream locations. Samples were analyzed for TAL 

metals, pesticides/PCBs, and TOC. MDSBOISD was additionally analyzed for SVOCs. 

3.1.3 EPA CLP Surface Water Samples 

Surface water samples were collected prior to collecting co-located sediment samples and from 

the most downstream locations to the most upstream locations. Water samples were analyzed for TAL 

metals. 

3.2 ANALYTICAL PROTOCOLS 

All sanples collected were shipped off-site for chemical analysis, with the exception of field 

measurement for pH. Analytical methods applied to E & E sanples consisted of: EPA CLP TAL metals, 

EPA CLP pesticides/PCBs, EPA CLP SVOCs, and EPA SW-846 TOC. These analyses were applied to 

sanq)les collected from suspected sources or targets in varying combinations based on the SQAP. 

Laboratories performing the analyses were Sentinel, Inc., in Huntsville, Alabama (EPA CLP TAL 

metals); Envirosystems Inc., in Columbia, Maryland (EPA CLP pesticides/PCBs and EPA CLP SVOCs); 

and Analytical Services Center, E&E, Lancaster, New York (EPA SW-846 TOC). Analytical methods 

applied to Weston samples are noted in Section 4. 

3 J GLOBAL POSITIONING SYSTEM 

Trimble"™ Pathfinder Professional XL global positioning system (GPS) survey units and data 

loggers were used by the START-2 to approximate the horizontal location coordinates of sanqjle points. 

Except as noted for specific sample locations, the units provided three dimensional differentially 

corrected sample coordinates with ± 1 meter accuracy. Due to the combination of the mountainous 

terrain and limited satellite coverage over this area, the GPS units were often operating in no more than 

two dimensional mode. 

Sample coordinates were plotted onto a digitized map and then incorporated into Geographic 

Information System databases to develop a station/sample location map. The START-2 was not able to 

obtain accurate GPS coordinates at some locations due to mountainous terrain. These station locations 

were estimated on the sample location map based on field observations. GPS coordinates by sample 

point are provided in Appendix B. Weston GPS coordinates are found in Appendix G. 
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3.4 INVESTIGATION-DERIVED WASTE 

Investigation-derived waste (IDW) generated during the sampling effort consisted of used 

personal protective clothing and disposable sampling equipment. IDW was disposed of as non-hazardous 

solid waste at a municipal landfill. No IDW generated by the START-2 remains in the project area. 
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Table 3-1 

SAMPLE COLLECnON AND ANALYTICAL SUMMARY 
LOWER PEND OREILLE RIVER MINES AND MILLS PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

EPA Sample 
ID 

E & E 

Sample ID 

Station 
Location ID 

C L P 

Organic 

No. 

C L P 

Inorganic 

No. Mat r ix Depth Sampler Date Time 

J2 

^ P i 

•s „ 
S3 U 

u c3 
o 
> 
t / l 

1 

Sample Description 

Blue Bucket Mine 

01264268 
01264267 
01264270 
01264269 

NU 
01050280 

NU 
01050279 

BBPPOISW 
BBPPOISD 
BBPP02SW 
BBPP02SD 

NU 
J0F16 

NU 
J0F14 

MJ0F13 

MJ0F16 

MJ0F15 

MJ0F14 

SW 

SD 
SW 
SD 

-

0-6 
-

0-6 

AJ 
AJ 
AJ 
AJ 

06/26/01 
06/26/01 
06/26/01 
06/26/01 

13:00 
13:00 
13:05 
13:05 

X 
X 
X 
X 

X 

X 

X 

X 

Clear water, no odor. 

Very sandy, multicolored. 1 

Clear water, no odor. 

Gray and dark brown, fine-grained. 

Joesphine Mine 

01264356 
01264423 

NU 
01050247 

JOSPOISW 
JOPPOISD 

NU 
J0GN2 

MJ0FK9 

MJ0GN2 

SW 
SD 

_ 

0-8 
TK 
RN 

06/26/01 
06/28/01 

15:10 
09:35 

X 
X X X 

Clear, no odor. 

Gray, fine to course sand and fine gravel. 

Oriole Mine 

01264271 
01264272 
01264273 

NU 
01050274 
01050273 

ORSPOISW 
ORSPOISD 
ORSP02SD 

NU 
J0F18 

J0F19 

MJ0F17 

MJ0F18 

MJ0F19 

SW 

SD 
SD 

-
0-8 
0-8 

NA 
NA 
NA 

06/27/01 
06/27/01 
06/27/01 

12:35 
12:40 
14:05 

X 
X 
X 

X 
X 

X 
X 

Clear, no odor. 

Light gray to light brown, sand to coarse gravel. 

Brown, moist fine sand. 

Pend Oreille Mine | 

01264266 
01264263 
01264401 
01264410 
01264411 
01264412 
01264413 
01264351 
01264352 
01264252 
01264253 
01264254 
01264255 
01264256 
01264257 

NU 
01050277 

NU 
NU 

01050239 
NU 

01050240 
01050260 
01050261 

NU 
NU 
NU 
NU 
NU 
NU 

POCKOISW 
POCKOISD 
POPPOISW 
POPP02SW 
POPP02SD 
POPP03SW 
POPP03SD 

POSPOISD 
POSP02SD 
POTPOISS 
POTP02SS 
POTP03SS 
POTP04SS 

POTP05SS 

POTP06SS 

NU 
J0F08 

NU 
NU 

JOGMO 

NU 
J0GM2 

J0FK4 

J0FK5 

NU 
NU 
NU 
NU 
NU 
NU 

MJOFI1 

MJ0F08 

MJOGLO 

MJ0GL9 

MJOGMO 

MJOGMl 

MJ0GM2 

MJ0FK4 

MJ0FK5 

MJ0EZ7 

MJ0EZ8 

MJ0EZ9 

MIOFOO 

MJOFOl 

MJ0F02 

SW 
SD 
SW 
SW 
SD 
SW 
SD 
SD 
SD 
SS 
SS 
SS 
SS 

ss 
SS 

-
0-8 

-
-

0-8 
-

0-8 
0-8 
0-8 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 

AJ 
AJ 
CO 
DW 
DW 
DW 
DW 
TK 
TK 
AJ 
AJ 
AJ 
AJ 
AJ 
AJ 

06/25/01 
06/25/01 
06/25/01 
06/26/01 
06/26/01 
06/26/01 
06/76/01 
06/26/01 
06/26/01 
06/25/01 
06/25/01 
06/25/01 
06/25/01 
06/25/01 
06«5/01 

16:20 
16:28 
08:45 
13:35 
13:40 
14:20 
14:25 
09:11 
09:35 
09:35 
10:25 
10:45 
11:25 
11.45 
12:00 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 

X 

X 

X 
X 
X 

Clear water, no odor. 

Dark, sandy material. 

Clear water, no odor, warm. 

Clear, no odor, cold. 

Brown fme to medium sand (80-90%), fines (10-20%). 

Clear water, no odor, cold. 

Brown fine to medium sand, trace gravel. 

Dark gray, lots of very fine clay. 

Gray, almost all clay. 

Moist, gray, clayey with rocks. 

Moist brown/dark brown, medium soil. 

Brown and light brown, sandy, slightly moist. 

Mixture of sand and tailings, white and brown, dry. 

Mixture of sand and tailings, white and dark brown, dry. 

Brown/dark brown, slightly moist, with rocks and organic 
matter. 
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Table 3-1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY 
LOWER PEND OREILLE RIVER MINES AND MILLS PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

EPA Sample 
ID 

01264258 

01264259 
01264260 
01264353 
01264354 
01264355 
01264264 
01264265 

E & E 
SampleJD 

NU 

NU 
NU 
NU 
NU 
NU 

01050278 
NU 

Station 
Location ID 

POTP07SS 

POTP08SS 
POTP09SS 
POWPOISS 
POWP02SS 
POWP03SS 
TCBKOISD 
TCBKOISW 

CLP 
Orgaiuc 

No. 

NU 

NU 
NU 
NU 
NU 
NU 

J0F09 
NU 

CLP 
Inorganic 

No. 

MJ0F03 

MJ0F04 
MJ0F05 
MJ0FK6 
MJ0FK7 
MJ0FK8 
MJ0F09 
MJOFIO 

Matrix 

SS 

SS 
SS 
SS 
SS 
SS 
SD 
SW 

Depth 

0-6 

0-6 
0-6 
0-6 
0-6 
0-6 
0-8 

_ 

Sampler 

AJ 

AJ 
AJ 
TK 
TK 
TK 
AJ 
AJ 

Date 

06/25/01 

06/25/01 
06/25/01 
06/26/01 
06/26/01 
06/26/01 
06/25/01 
06/25/01 

Time 

14:05 

14:12 
14:22 
10:20 
10:35 
10:45 
15:50 
15:55 

V) 

X 

X 
X 
X 
X 
X 
X 
X 

Pe
st

ic
de

s/
 

PC
B

s 

X X 

6 o 
Sample Description 

Brown, fine, mixture of tailings and soil (gray and white), 
dry. 
Fine gray and brown sand and tailings. 
Brown and gray. 
Dark gray, lots of rocks, very coarse sand to gravel. 
Gray, lots of rocks, very coarse sand to gravel. 
Brown and gray, lots of rocks, very coarse sand to gravel. 
Large beige sandy material with larger black rocks. 
Clear water, no odor. 

Pend Oreille River 

01264402 

01264404 

01264409 
01264414 

01264403 

01264405 
01264406 
01264407 
01264408 
01264421 
01264422 

01264424 
01264425 

01050231 

01050233 

01050238 
01050241 

01050232 

01050234 
01050235 
01050236 
01050237 
01050245 
01050246 

01050248 
01050249 

PRRSOISD 

PRRS02SD 

PRRS03SD 
PRRS04SD 

PRTBOISD 

PRTB02SD 
PRTB03SD 
PRTB04SD 
PRTB05SD 
PRTB06SD 
PRTB07SD 

PRTB08SD 
PRTB09SD 

JOGLl 

J0GL3 

J0GL8 
J0GM3 

J0GL2 

JOGU 
J0GL5 
J0GL6 
J0GL7 
JOGNO 
JOGNl 

J0GN3 
J0GN4 

MJOGLl 

MJ0GL3 

MJ0GL8 
MJ0GM3 

MJ0GL2 

MJOGU 
MJ0GL5 
MJ0GL6 
MJ0GL7 
MJOGNO 
MJOGNl 

MJ0GN3 
MJ0GN4 

SD 

SD 

SD 
SD 

SD 

SD 
SD 
SD 
SD 
SD 
SD 

SD 
SD 

0-8 

0-8 

0-8 
0-8 

0-8 

0-8 
0-8 
0-8 
0-8 
0-8 
0-8 

0-8 
0-8 

DW 

DW 

DW 
DW 

DW 

DW 
DW 
DW 
DW 
DW 
DW 

RN 
RN 

06/25/01 

06/25/01 

06/26/01 
06/27/01 

06/25/01 

06/25/01 
06/25/01 
06/26/01 
06/26/01 
06/27/01 
06/27/01 

06^8/01 
06/28/01 

11.00 

12:30 

11:40 
11:45 

12:00 

13:45 
14:15 
10:10 
10:45 
17:15 
18:05 

12:35 
13:10 

X 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 

X 
X 

X 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 

X 
X 

X 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 

X 
X 

Medium brown, moderate to very fine sand 80%, silt and 
clay 20%. 

Medium brown, moderate to very fine sand 80-90%, silt and 
clay 10-20%. 
Brown, fine sand 70-80%, fines 20-30%. 
Dark brown, silt and clay 70-80%,sand 20-30%, sulfur odor. 

Light gray to brown silt and clay 60-70%, fine sand 30-40%. 

Dark brown, fine sand 80%, fines 20%. 
Dark brown, silt and clay 70%, sand 30%. 
Light gray to brown, silt and clay 60%, fine sand 30-40%. 
Gray to black fine to coarse sand. 
Brown, fine to medium sand 80-90%, fines 10-20%. 
Dark to medium brown, fine to medium sand 70%, clay 30%. 

Brown, fine to coarse sand and trace fine gravel 90-100%. 
Brown, fine to medium and, trace gravel 95%, trace fines 0-
5%. 
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Table 3-1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY 
LOWER PEND OREILLE RIVER MINES AND MILLS PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

EPA Sample 
ID 

E & E 
Sample ED 

Station 
Location ID 

CLP 
Organic 

No. 

CLP 
Inorganic 

No. Matrix Depth Sampler Date Time 

•g 

Sample Description 

Metaline Falls Municipal Water Intake 

01264429 NU MFOISW NU MJ0GN8 SW LD 06/28/01 11:50 Clear, no odor. 64 gallons per minute. 

01264430 NU MF02SW NU MJ0GN9 SW LD 06/28/01 12:00 Clear, no odor, 48 gallons per minute. 
Grandview Mine* 

01264415 NU GMPP04SW NU MJ0GM4 SW DW 06/27/01 12:05 Clear, no odor, cold. 

01264416 01050242 GMPP04SD J0GM5 MJ0GM5 SD 0-8 DW 06/27/01 12:10 Gray, multicolored, sand medium to very fine 95-100%, fines] 
0-5%. 

01264417 NU GMPP05SW NU MJ0GM6 SW DW 06/27/01 12:30 Clear, no odor, cold. 

01264418 01050243 GMPP05SD J0GM7 MJ0GM7 SD 0-8 DW 06/27/01 12:35 Medium brown, silt and clay 60-70%, fine to very fine sand 
30-40%. 

Background Samples 
OJ 
I 01264358 NU BK02SS NU MJOFLl SS 0-6 AJ 06/27/01 10:40 Dark brown, clay-loam, 10% or less sand. 

01264274 NU BK03SS NU MJ0F20 SS 0-6 NA 06/27/01 13:30 X Dark brown, slightly moist, some organic matter. 
01264419 NU POBKOISW NU MJ0GM8 SW DW 06/27/01 12:55 Dark brown, slightly moist, some organic matter. 

01264420 01050244 POBKOISD J0GM9 MJ0GM9 SD 0-8 DW 06/27/01 13:00 Brown clay and silt 60-70%. sand 30-40%. 
01264426 01050250 PRBKOISD J0GN5 MJ0GN5 SD 0-8 RN 06/28/01 13:55 Brown fine to medium sand 90%. trace fines 0-10%. 
01264427 01050251 PRBK02SD J0GN6 MJ0GN6 SD 0-8 RN 06/28/01 14:05 Brown silt and clay 70-80%. fine to vety fine sand 20-30%. 

01264428 01050252 PRBK03SD J0GN7 MJ0GN7 SD 0-8 RN 06/28/01 14:15 Brown fine to very fine sand 70-80%. clay and silt 20-30%. 

[Meyers Dam 
[01374222 I 01090441 |MDSB01SD | J0KK8 | MJ0KK8 | SD | | MT 109/12/01109:381 X | X | X | X |Gray sandy silt. 
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SAMPLE COLLECI ION AND ANALYTICAL SUMMARY 
LOWER PEND OREILLE RIVER MINES AND MILLS PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

EPA Sample 
ID 

E & E 
Sample ID 

Station 
Location ID 

CLP 
Organic 

No. 

CLP 
Inorganic 

No. Matrix Depth Sampler Date Time 1̂ Ik: 
u o 

6 o 
> Sample Description 

Weston Samples 

01264070 
01264067 
01264073 
01264074 
01264075 

NU 
NU 
NU 
NU 
NU 

US002SD 
UW002SW 
US003SD 

UW003SW 
US004SD 

JX829 
NU 

JX831 
NU 

JX832 

MJ0BQ3 
MJOBQO 
MJ0BQ5 
MJ0BQ6 
MJ0BQ7 

SD 
SW 
SD 
SW 
SD 

0-2 
0 

0-4 
0 

0-2 

KB 
KB 
KB 
KB 
KB 

06/28/01 
06/28/01 
06/28/01 
06/28/01 
06/28/01 

09:30 
09:45 
10:45 
10:55 
13:00 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

Brown, fine to coarse sand, silt and clay, no odor. 
No description provided. 
Gray/brown, fine to coarse sand, some silt, no odor. 
No description provided. 
Dark brown, fine sand to coarse gravel, some silt, no odor. 

* Samples were also collected during the Grandview Mine Site Inspection. A complete description of this site inspection can be requested from the EPA. 

Key: 
AJ 

OJ BB 
00 BK 

CG 
CK 
CLP 
DW 
E&E 
EPA 
GM 
ID 
JO 
KB 
LD 
MF 
MT 
NA 
No. 
NU 
OR 

= AlJohnson. 
= Blue Bucket Mine. 
= l)3Ckground sample. 
= Charles Gregory. 
= Creek 1. 
= Contract Laboratory Program. 
= Dan Weiss. 
= Ecology & Environment, Inc. 
= United Slates Environmental Protection Agency 
= Grandview Mine. 
= Identificiation. 
= Josephine Mine. 
= Kevin Brown. 
= Leatta Dahlhoff. 
= Metaline Falls municipal water intake. 
= Monica Tonel. 
= Neil Amick. 
= Number. 
= Not utilized. 
= Oriole Mine. 

PCBs 
PO 
PP 
PR 
RN 
RS 
SD 
SP 
SS 
SVOCs 
SW 
TAL 
TB 
TC 
TK 
TOC 
TP 
US 
UW 
Weston 
WP 

= Polychlorinated biphenyls. 
= Pend Oreille Mine. 
= probable point of entry. 
= Pend Oreille River. 
= Renee Nordeen. 
= river sediment. 
= sediment 
= spring. 
= surface soil. 
= Semivolatile Organic Compounds. 
= surface water. 
= Target Analyte List. 
= tributary. 
= Thneemile Creek. 
= Tara Karamas. 
= Total Organic Compound. 
= tailings pile. 
= Tributary sediment/soil (upstream/upland sampling location) 
= Upland surface water. 
= Roy F. Weston, Inc. 
= waste rock pile. o 

o 
ro 
oo 
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4. QUALITY ASSURANCE/QUALITY CONTROL 

QA/QC data are necessary to detennine 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 Contract Laboratory Program Statement of 

Work for Organic Analyses (EPA 1999a) and in the Contract Laboratory Program Statement of Work for 

Inorganic Analyses (EPA 2000a). These QC requirements or equivalent requirements were followed for 

analytical work on the Lower Pend Oreille River project. This section describes the QA/QC measures 

taken and provides an evaluation of the usability of data presented in this report. 

Some of the field work for this project was performed in conjunction with Weston. Unless 

otherwise noted, QA/QC information applies to all samples collected for the project. All samples were 

collected following the guidance ofthe SQAPs (E&E 2001a; Weston 2001) for the field activities. 

E&E soil and water inorganic analyses were performed at Sentinel, Inc., Huntsville, Alabama, a CLP 

laboratory, following the CLP Statement of Work for Inorganic Analyses (EPA 2000a). Weston soil and 

water inorganic analyses were performed at Datachem Laboratories, Inc., Salt Lake City, Utah, and , 

Sentinel, Inc., Huntsville, Alabama, CLP laboratories, following the CLP Statement of Work for 

Inorganic Analyses (EPA 20(X)a). E&E soil and water organic analyses were perfonned at 

Envu-osystems, Inc., Columbia, Maryland, a CLP laboratory, following the CLP Statement of Work for 

Organic Analyses (EPA 1999). Weston soil organic analyses were performed by the Mitkem 

Corporation, Warwick, Rhode Island, and Laucks Testing Laboratory, Seattie, Washington, CLP 

laboratories, following the CLP Statement of Work for Organic Analyses (EPA 1999). E&E TOC 

analyses were perfonned at the Ecology and Environment, Inc., Analytical Services Center, Lancaster, 

New York, a START-2 subcontracted commercial laboratory, following die Lloyd Kahn Method. 

Weston TOC analyses were performed by Nortii Creek Analytical Laboratory, Inc., Bothell, Washington, 

a subcontracted commercial laboratory, following modified EPA Method 9060. 

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

and/or Environmental Services Assistance Team chemists. Data from the subcontracted commercial 

laboratories were reviewed and validated by E & E and/or Weston chemists. Data qualifiers were 

applied as necessary according to the following guidance: 
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EPA (1994) Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review; and 

EPA (1999) Contract Laboratory Program National Functional Guidelines for Organic 
Data Review. 

In the absence of other QC guidance, method-specific QC limits were also utilized to apply 

qualifiers to the data. Copies of the data QA memoranda are included in Appendix D. 

4.1 SATISFACTION OF DATA QUALITY OBJECTIVES 

The following EPA (1994b) guidance document was used to establish data quality objectives 

(DQOs) for this project: 

Guidance for the Data Quality Objectives Process, EPA /600/R-96/055. 

The EPA Task Monitors (TMs) determined that definitive data without enor and bias 

determination would be used for the sampling and analyses conducted during the field activities. The 

data quality acriieved during ihe field work produced sufilcicni data uiat meet the data objectives stated 

in die SQAPs (E&E 2001a; Weston 2001). 

A detailed discussion of the project data quality objectives that were accomplished is presented 

in the following sections. 

4.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

QA samples (rinsate blanks and trip blanks) were not required for this project. Trip blank 

sanples are only required for Volatile Organic Compound samples, which were not collected for this 

project. Rinsate blank samples are required for non-dedicated sampling equipment; all sanq)ling 

equipment for this project was dedicated, therefore rinsate blank san:q)Ies were not collected. QC 

samples'included matrix spike/matrix spike duplicate (MS/MSD) samples for organic analyses or 

MS/duplicate samples for inorganic analyses at a rate of one MS/MSD or one MS/duplicate per 20 

sanqjles per matrix, excluding QA samples; these QC analyses are not applicable for QA samples. 

Temperature blanks were included in each sample cooler to ensure that ten:q>erature requirements were 
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met. Some of the Weston TOC samples were received at temperatures greater than that specified in the 

method; no action was taken based on these discrepancies. 

4.3 PROJECT-SPECIFIC DATA QUALITY OBJECTIVES 

The laboratory data were reviewed to ensure that data quality objectives (DQOs) for the project 

were met. The following describes the laboratories' abilities to meet project DQOs for precision, 

accuracy, and completeness and the field team's ability to meet project DQOs for representativeness and 

comparability. The laboratories and the field team were able to meet DQOs for the project. 

43.1 Precision 

Precision measures the reproducibility ofthe sampling and analytical methodology. Laboratory 

and field precision is defined as the relative percent difference (RPD) between duplicate sample analyses. 

The laboratory duplicate samples or MS/MSD samples measure the precision of the analytical methcxi. 

The RPD values were reviewed for all laboratory samples. Twenty five sample results 

(approximately 1.2%) were qualified as estimated quantities (J) based on laboratory duplicate (JC 

outliers. The DQO for precision of 85% was met. 

43.2 Accuracy 

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

accuracy is defined as the sunogate spike percent recovery (% R) for each pesticide/PCBs analysis or the 

MS % Rs for all analyses. The surrogate % R values were reviewed for all appropriate sanq)le analyses. 

No results were qualified based on sunogate QC outiiers. 

The MS % R values were reviewed for all MS/MSD analyses. Sixty results (approximately 

2.8%) were qualified as estimated quantities (J or UJ) based spike QC outiiers. Overall, the project DQO 

for accuracy of 85% was met. 

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 data validation and usability. None of the data 

were rejected, therefore the project DQO for completeness of 90% was met. 
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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. The number and selection of samples were determined in the field to account accurately for 

site variations and sample matrices. The DQO for representativeness of 85% was met. 

43.5 Comparability 

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

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

specific analytical methodology. The DQO for comparability was met. 

4.4 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PARAMETERS 

The laboratory data also were reviewed for holding times and laboratory blank samples. These 

QA/QC parameters are summarized below. In general, the QA/QC parameters were considered 

acceptable. 

4.4.1 Holding Times 

All samples were analyzed within holding time limits, therefore no results were qualified based 

on holding time QC outiiers. 

4.4.2 Laboratory Blanks 

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

detected in the laboratory blanks: 

• Pesticides: none; 

• SVOCs: bis(2-ediylhexyl)phtiialate; and 

• TAL Inorganics: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, 
chromium, copper, iron, lead, magnesium, manganese, potassium, 
sodium, silver, selenium, thallium, and zinc. 

Any associated sample result less than five times the positive blank contamination (10 times for 

common laboratory contaminants) were qualified as not detected (U). Associated sanqile results less 

than five times the absolute value of negative inorganic blank contamination were qualified as estimated 

quantities (J or UJ). A total of 126 inorganic results (approximately 5.9 %) were qualified as not 

detected (U) or as estimated quantities (J or UJ) based on laboratory blank contamination. See Appendix 

D for results that were qualified based on blank contamination. 

10:START-2\01080009\S714 4 - 4 



0033 

5. ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLES 

This section describes the reporting criteria and reporting methods applied to EPA CLP 

analytical results presented in Sections 6 and 7 of this report. A discussion of background sample 

locations and results also is provided. A list of all samples collected for laboratory analysis is presented 

in Table 3-1. 

5.1 ANALYTICAL RESULTS EVALUATION CRITERIA 

Analytical results presented in the suminary tables in Sections 6 and 7 show all analytes detected 

above laboratory detection limits in bold type. Analytical results indicating significant concentrations of 

contaminants in source samples (Section 6) with respect to background concentrations are shown 

underlined and in bold type. Similarly, analytical results indicating elevated concentrations of 

contaminants in target samples (Section 7) with respect to background concentrations also are underlined 

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

using Table 2-3 of the EPA HRS model criteria for observed release (significant or elevated 

concentrations) as follows. 

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

Equal to or greater than the background sample's CRQL/CRDL or SQL when the 
background concentration is below detection limits; or 

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

Specifically for this report, elevated concentrations in the surface water samples for the Blue 

Bucket and Oriole mines are defined as equal to or greater than the EPA Natiorml Recorrunended Water 

Quality Criteria - Correction, April 1999 or EPA Ecotox Screenmg Thresholds (EPA 1999b). 

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

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

report text. All detected concentrations are discussed for background samples, including those 

concentrations which were qualified as estimated because they were detected below die SQL (JB). 
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Because both tailings and waste rock are unique soil waste matrices placed on surface soil, analytical 

results of the tailings and waste rock samples collected were compared to the results for background 

surface soil. The background surface soil samples consisted of native soil. 

For analytical results qualified as estimated, the sample concentration was adjusted as described 

in Using Qualified Data to Document an Observed Release arul Observed Contamination (EPA 1996) 

before determination of whether the concentration was significant/elevated. Analytical results are 

qualified as estimated (flagged "J") when the analyte is positively identified as either present or absent 

and based on the quality control data provided by the laboratory. The associated numerical value is the 

approximate concentration of the analyte in the sample. Additional qualifiers were applied when 

necessary to indicate potential bias of estimated quantities including low, unknown, high, or the result 

was estimated because it was below the sample quantitation limit: 

B = The detected concentration is below the method reporting limit/CRDL, but is 

above the instmment detection limit; 

H = The numerical result is likely biased high, above the actual concentration; 

L = The numerical result is likely biased low, below the actual concentration; 

K = The bias of the numerical value is unknown; and 

Q = TTie detected concentration is below the method reporting limit/CRQL, but is 
above the method detection limit. 

The tables in Section 6 and 7 provide adjusted concentrations (AC) in parenthesis when the 

adjusted result is elevated with respect to background. For comparison purposes, the CRQL/CRDL is 

provided in parenthesis for background results that are qualified because they are below the 

CRQL/CRDL When the analyte is present in target samples at elevated concentrations. When samples 

were diluted for reanalysis at a laboratory, the dilution results were considered for evaluation and are 

provided in the tables. For target locations, only those analytes that also were detected in a source at the 

mine/mill were evaluated to determine whether their concentrations were elevated. All hazardous 

substances detected using EPA CLP results at target locations and meeting evaluation criteria can be used 

to document an observed release from the source at the mines/mills to the target. 

5.1.1 Sample Results Reporting 

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 sauries, the concentration of the analyte 

10:START-2\01080009\S714 5 -2 



0035 

in each sample is reported. Analytical results summary tables in each section list detected analytes and 

concentrations. 

Based on EPA Region 10 policy, evaluation of the common earth crust elements aluminum, 

calcium, iron, magnesium, potassium, and sodium generally is employed only in water mass tracing, 

which is beyond the scope of this report. 

5.2 BACKGROUND SAMPLES 

Background samples were collected for each of the naturally occurring medium from which 

samples were collected. Those media are surface soil, surface water and sediment. Background samples 

were collected for comparison to downstreain sairple results as defined in Section 5.1. Results for the 

appropriate background sample(s) appear as the first column(s) in the analytica] results summary tables 

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

5.2.1 Background Surface Soil 

5.2.1.1 Sample Locations 

Two upgradient background locations (BK02SS and BK03SS) were sampled within the project 

area. Sample locations are listed in Table 3-1. BK02SS was located north ofthe Circle Motel in 

Metaline Falls and was upgradient of any mining activity and reflects background concentrations for • 

surface soil samples collected at mines/mills located on the east side of the Pend Oreille River in the 

project area (Figure 7-1). BK03SS was located approximately 650 feet northwest from the adit/shaft at 

the Oriole Mine and upgradient of any mining activity (Figures 6-3 and 7-1). 

The surface soil samples were collected from 0 to 6 inches bgs. The matrix of the samples 

appeared similar to that of the native soil observed at the mines. 

To determine if analyte concentrations are significant/elevated, source/target sample data were 

compared to the highest background concentrations for each analyte. 

In this report, background concentrations of TAL metals will be compared to source and target 

sample concentrations, as described in sections 6 and 7, which have been analyzed by the same method 

(i.e., CLP). 

5.2.1.2 Sample Results 

Nine TAL metals were detected, ranging from a concentration of 3.5 milligrams per kilogram 

(mg/kg) arsenic to 989 mg/kg manganese in sample BK02SS (Table 6-9). Nine TAL metals were 
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detected, ranging from a concentration of 6.7 mg/kg arsenic to 4,050 mg/kg manganese in sample 

BK03SS (Table 6-9). 

5.2.2 Background Surface Water 

5.2.2.1 Sample Locations 

Two upgradient background locations (TCBKOISW and POBKOISW) were sampled within die 

project area. Sample locations are listed in Table 3-1. TCBKOISW was located on Threemile Creek 

upgradient of any mining activity and reflects background concentrations for the Creek 1 sampled at the 

Pend Oreille Mine/Mill (Figure 6-12). The sample location was co-located with sediment sanqjle 

TCBKOISD. 

POBKOISW was located on the Pend Oreille River upgradient of the Josephine Mine, 

Grandview Mine/Mill, and Pend Oreille Mine/Mill and reflects background concentrations for the Pend 

Oreille River and the Josephine Mine, Grandview Mine/Mill, and Pend Oreille Mine/Mill (Figure 6-12). 

The sample location was co-located with sediment sample POBKOISD. 

To determine if analyte concentrations are significant/elevated, source/target sample data were 

compared to the highest background concentrations for each analyte. 

1 ^ ^ <-» 

s.i..i,.i. isampie Kesuiis 

No TAL metals were detected in TCBKOISW (Table 7-3). No TAL metals were detected in 

POBKOISW (Tables 6-5, 6-7, and 6-10). 

5.23 Background Sediment 

5.23.1 Sample Locations 

Six upgradient background locations (PRBKOISD, PRBK02SD, PRBK03SD, TCBKOISD, 

POBKOISD, and US004SD) were sampled within the project area. Sample locations are listed in 

Table 3-1. 

PRBKOISD, PRBK02SD, and PRBK03SD were collected on die west side oftiie Pend Oreille 

River downgradient of the Box Canyon Dam and upgradient of the mines/mills investigated as part of 

this project. These data reflect background concentrations for Blue Bucket and Oriole mines 

(Figure 7-1). To detennine if analyte concentrations are significant/elevated, source/target sanq)le data 

were compared to the highest background concentrations for each analyte. 
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TCBKOISD was located on Threemile Creek upgradient of mining activity and reflects 

background concenU-ations for the Creek 1 sampled at the Pend Oreille Mine/Mill (Figure 6-12). The 

sample location was co-located with TCBKOISW. 

POBKOISD was located on the Pend Oreille River upgradient ofthe Josephine Mine, Grandview 

Mine/Mill, and Pend Oreille Mine/Mill and reflects background concentrations for the Pend Oreille 

River, and the Josephine Mine, Grandview Mine/Mill, and Pend Oreille Mine/Mill (Figure 6-12). The 

sample location was ccnlocated with POBKOISW. 

US004 was located on Linton Creek upgradient of the Oriole Mine and reflects background 

concentrations for the Oriole Mine (Figure 7-1). 

To determine if analyte concentrations are significant/elevated, source/target sample data were 

compared to the highest background concentrations for each analyte. 

5.2.3.2 Sample Results 

Nine TAL metals were detected, ranging from a concentration of 5.2 mg/kg arsenic to 243 mg/kg 

manganese in sample PRBKOISD (Tables 6-2 and 6-4). Nine TAL metals were detected, ranging from a 

concentration of 5.3 mg/kg arsenic to 429 mg/kg manganese in sample PRBK02SD (Tables 6-2and 6-4). 

Nine TAL metals were detected, ranging from a concentration of 5.3 mg/kg arsenic to 345 mg/kg 

manganese in sample PRBK03SD (Tables 6-2 and 6-4). Six TAL metals were detected, ranging from a 

concentration of 5.7 mg/kg chromium to 211 mg/kg manganese in sanqjle TCBKOISD (Table 7-4). Nine 

TAL metals were detected, ranging from a concentration of 16.3 mg/kg arsenic to 921 mg/kg manganese 

in sample POBKOISD (Tables 6-6, 6-8, and 6-11). Eight TAL metals were detected, ranging from a 

concentration of 2.6 mg/kg arsenic to 699 mg/kg manganese in sample US004SD (Table 6-4). 
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6. MINES AND MILLS, LOCATIONS/DESCRIPTIONS, START-2 VISITS 

This section identifies the mines and mills visited by EPA and the START-2 personnel as part of 

this field event. Mine/mill location, historical information, description, and ownership information are 

presented for each mine/mill. This section also presents field observations for the START-2 contractor 

and/or EPA personnel during the visits. For the five mines and mills where sampling was conducted, 

analytical results are presented in this section (Figures 6-1 through 6-12). 

6.1 

6.1.1 

STERLING MINE 

Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48° 50" 10.32"N 

117°23'29.04"W 

E'/2 Section 32, Township 39N, Range 43E 

WAN001002331 

Fend Oreiiie 

Bureau of Land Management 
Contact: JoeBuesing 
1103 North Fancher Road 
Spokane, Washington 99212-1275 
(509) 536-1221 

Shoshone Tree Farms/Riley Creek Lumber 
Contact: BobBoeh 
69 Riley Creek Park Drive 
Laclede, Idaho 83841 
(208) 263-7574 

6.1.2 Historical Information 

The Sterling Mine is a former lead, zinc, and silver mine located in the Metaline mining district 

(Derkey 1990). The mine is reported to have produced in 1918 and 1926 (Derkey 1990). Historical 

ownership from the time of patent to the present is unknown. 
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6.1.3 Mine Description/Features 

The Steriing Mine is located approximately 100 to 200 yards soudi ofthe Metaline Mine, along 

an unnamed tributary, approximately 150 feet west ofthe Pend Oreille River. The mine is located in the 

Yellowhead horizon (Derkey 1990). Mineralization occurs in the Metaline Formation (Derkey 1990). 

6.1.4 START-2 Mine Visit 

On June 26, 2001, the START-2 visited the Sterling Mine and conducted a visual inspection of 

the property and sunounding area (Appendix C; Team 2, Pages 17 and 18). The mine area consisted ofa 

shaft measuring approximately 30 feet by 60 feet by 25 feet deep (Appendix A; Photo 11-16), wood 

debris, and a partial concrete foundation (Appendix A; Photo 11-17). The START-2 observed a creek 

flowing an estimated 60 to 80 gallons per minute (gpm) approximately 100 feet south of the mine area. 

The mine is approximately 150 feet west of the Pend Oreille River. The mine area is in a low point 

geographically; potential overland drainage routes flow to the southeast. No residents were observed on 

the property. No potential sources, such as tailings or waste rock, or targets were observed at the 

property. Therefore, based on EPA TM guidance, no san:q)les were collected. 

6.2 

6.2.1 

METALINE MINE 

Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48°50'32.64"W 

117°23'24.00"N 

NEy4 Section 32, Township 39N, Range 43E 

WAN001002328 

Pend Oreille 

Shoshone Tree Tarms/Riley Creek Lumber 
Contact: Bob Boeh 
69 Riley Creek Park Drive 
PO Box 220 
Laclede, Idaho 83841 
(208)263-7574 

6.2.2 Historical Information 

The Metaline Mine is a former lead, zinc, and silver mine located in the Metaline mining district 

(Derkey 1990). The Metaline Mine was the name given to an adit for mining the combined ore bodies of 

the Bella May, Blue Bucket, and West Contact deposits (Derkey 1990). The mine is reported to have 

produced 410,724 tons of ore valued at $2,573,294 from 1938 to 1947 (Derkey 1990). The mine came 
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under the ownership of Pend Oreille Properties in 1949 (Battien 1998). Additional historical ownership 

information from the time reported to the present is unknown. 

6.2.3 Mine Description/Features 

The Metaline Mine is located six miles from Metaline Falls (Battien 1998). Mineralization is in 

the dolomitic limestone and is in the Josephine horizon of the Metaline Formation (Derkey 1990). Ore at 

the various properties of the Metaline Mine occurs in the upper part of the Metaline Formation, within 

approximately 200 feet of its contact widi the Ledbetter Slate (Derkey 1990). 

6.2.4 START-2 Mine Visit 

On June 26, 2001, die START-2 visited the Metaline Mine and conducted a visual inspection of 

the property and sunounding area (Appendix C; Team 2, Page 17). The mine area consisted of two 

shafts and two waste rock piles. The upper shaft measured 4 feet by 6 feet widi unknovm depth 

(Appendix A; Photos 11-13 through 11-15). The lower shaft, located approximately 50 feet 

downgradient from the upper shaft, measured 6 feet by 6 feet, and appears to connect with the upper 

shaft approximately 3 feet bgs (Appendix A; Photo 11-13). The upper waste rock pile measured 10 feet 

by 15 feet by 5 feet deep. The lower waste rock pile measured 50 feet by 15 feet by 5 feet deep 

(Appendbc A; Photo 11-14). The START-2 did not observe an overland drainage route from the waste 

rock piles to the Pend Oreille River. No residents were observed on the property. No potential targets 

were observed on the property. Therefore, based on EPA TM guidance, no samples were collected. 

6 3 BLUE BUCKET MINE 

63.1 Mine Location 

Latitude: 48° 50'37.68"N 

Longitude: 117° 23'53.52"W 

Legal Description: NVz Section 32, Tovmship 39N, Range 43E 

CERCLIS ED: WAN001002319 

County: Pend Oreille 

Mine Owner/Contact: Shoshone Tree Farms/Riley Creek Lumber 
Contact: Bob Boeh 
69 Riley Creek Park Drive 
P.O. Box 220 
Laclede, Idaho 83841 
(208)263-7574 
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6.3.2 Historical Information 

The Blue Bucket Mine is a fonner zinc, lead, and silver mine located in the Metaline mining 

district (Derkey 1990). The Blue Bucket Mine was the name given to an adit used to access the 

combined ore bodies ofthe Metaline, Bella May, and West Contact (Derkey 1990). The mine is reported 

to have produced in 1906, 1907, 1916 to 1918, 1922 to 1926, and 1937 to 1950 (Derkey 1990). Total 

production was 175,000 tons by 1942, with production at a rate of 200 ton/day (Derkey 1990). The total 

ore produced between 1937 and 1943 was 56,131 tons (Derkey 1990). Ownership history from the time 

of patent to the present is unknown. 

6 3 3 Mine Description/Features 

The Blue Bucket Mine is accessed from an unmarked forest service road. Ore bodies of various 

sizes tend to lie along bedding zones, probably within the upper 350 feet of the Metaline Formation, and 

contain sphalerite and galena associated with silicified dolomite and calcite (Derkey 1990). Ore at the 

Blue Bucket and adjacent mines occurs within the upper 350 feet of the Metaline Formation 

(Derkey 1990). 

63.4 START-2 Mine Visit 

On June 26, 2001, the START-2 visited the Blue Bucket Mine and conducted a visual inspection 

of the property and sunounding area (Figure 6-1; Appendix C; Team 2, Pages 19 and 20). The mine area 

consisted of a shaft measuring 15 feet by 15 feet with unknown depth (Appendix A; Photos 12-1 through 

12-3). There could be potential flow from the shaft to the unnamed creek (probable point of entry 

[PPE] 2). Below the unmarked forest service road a culvert (PPE 1) leads to an unnamed creek which 

flows through the mine shaft area and past a waste rock pile for approximately 80 feet. There could be 

potential overland flow from the waste rock pile to the unnamed creek (PPE 3). The START-2 estimated 

the flow of the creek to be 20 gpm. The culvert appeared to be galvanized metal. At the time of the visit, 

there was minimal (approximately 1 gpm) flow from the culvert. The waste rock pile measured 60 feet 

long by 50 feet wide by 15 feet deep. The START-2 did not observe any areas of obvious staining at the 

mine area. 

63.5 Sampling Locations 

Two co-located sediment and surface water samples were collected at the mine (Figure 6-2). 

Samples BBPPOISW and BBPPOISD were collected downgradient ofthe waste rock pile in an observed 

overland drainage area (PPE 3). The sediments at this sample location were sandy and multi-colored. 
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Samples BBPP02SW and BBPP02SD were collected near the culvert and south of the mine shaft 

(PPE 1). The sediments at this sample location were gray, dark brown and fine grained. 

63.6 Analytical Results 

63.6.1 Surface Water Sample Results 

Sample results are summarized in Table 6-1. No analytes were detected above the Ecotox 

Screenmg Thresholds or Federal AWQC Protection of Aquatic Organisms benchmarks. 

6.3.6.2 Sedunent Sample Results 

Sample results are summarized in Table 6-2. Cadmium was detected at significant 

concentrations in BBPPOISD and BBPP02SD at 1.7 mg/kg and 2.8 mg/kg, respectively. Lead was 

detected at significant concenttations in BBPPOISD and BBPP02SD at 59.9 mg/kg and 72.5 mg/kg, 

respectively. Zinc was detected at a significant concentration in BBPP02SD at an adjusted concentration 

of 373 mg/kg. 

6.4 

6.4.1 

BELLA MAY MINE 

Mine Location 

Latimde: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

48^50'53.i6"N 

117°24'16.20"W 

SWV4 Section 29, Township 39N, Range 43E 

WAN001002318 

Pend Oreille 

Mine Owners/Contact: Bureau of Land Management 
Contact: JoeBuesing 
1103 North Fancher Road 
Spokane, Washington 99212-1275 
(509) 536-1221 

Shoshone Tree Farms/Riley Creek Lumber 
Contact: Bob Boeh 
69 Riley Creek Park Drive 
P.O. Box 220 
Laclede, Idaho 83841 
(208) 263-7574 
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6.4.2 Historical Information 

The Bella May Mine is a former zinc, lead, silver, and cadmium mine located in the Metaline 

mining district (Derkey 1990). The Bella May Mine was the name given to an adit used to access the 

combined ore bodies ofthe Blue Bucket, West Contact, and Metaline deposits (Derkey 1990). The mine 

was reported to have produced 208,678 tons of ore between 1937 to 1943 (Derkey 1990). From 1923 to 

1924, over 250 tons of practically pure galena made up the shipment put together by the then owners, 

Oscar DeCamp and Associates (Battien 1998). Further ownership history from the time reported to the 

present is unknown. 

6.4.3 Mine Description/Features 

One adit at the mine was 6,400 feet long and there were a reported 12,000 feet of undergroimd 

workings by 1956 (Battien 1998). At least two ore bodies were found in hydrothermally altered Metaline 

Formation about 150 feet below the Ledbetter Slate - Metaline Formation contact (Derkey 1990). Ore at 

the Bella May and adjacent mines occurs near the upper contact of the Metaline Formation, within about 

300 feet of die contact with tiie Ledbetter Slate (Derkey 1990). 

6.4.4 START-2 Mine Visit 

On June 26, 2001, die START-2 visited the Bella May Mine and conducted a visual inspection of 

the property and sunounding area (Appendix C; Team 2, Pages 20 and 21). The mine area consisted of 

an upper adit measuring 6 feet by 6 feet by 30 feet deep; a lower adit measuring 5 feet by 6 feet by 50 

feet deep; and a shaft measuring 5 feet by 5 feet by 30 feet deep (Appendix A; Photos 12-7 through 

12-9). A wiaste rock pile measuring 100 feet by 50 feet by 5 feet deep was observed. The waste rock pile 

is adjacent to the lower adit and extends in a triangular shape to the south for approximately 100 feet 

(Appendix A; Photo 12-10). The START-2 did not observe any surface water features in the area and 

any overland drainage routes appear to end at the mine access road. No residents were observed on the 

property. No potential targets were observed on the property. Therefore, based on EPA TM guidance, 

no sanples were collected. 
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6.5 DIAMOND R. MINE 

6.5.1 Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48° 51'12.60"N 

117°25'19.20"W 

Near center. Section 30, Township 39N, Range 43E 

WAN001002320 

Pend Oreille 

Shoshone Tree Farms/Riley Creek Lumber 
Contact: Bob Boeh 
69 Riley Creek Park Drive 
P.O. Box 220 
Laclede, Idaho 83841 
(208)263-7574 

6.5.2 Historical Information 

The Diamond R. Mine is a former lead and zinc mine located in the Metaline mining district 

(Derkey 1990). It is reported that one carload of ore was shipped in 1918 (Battien 1998; Derkey 1990). 

In 1932 the mine came under the ownership of the Metaline Mining and Leasing Company 

(Battien 1998). Further ownership history from the time reported to the present is unknovm. 

6.53 Mine Description/Features 

Mineralization at the mine occurs as small inegular streaks of galena in brecciated dolomitic 

limestone (Derkey 1990). Mineralization occurs at the Josephine horizon, 35 to 150 feet below contact 

of the Metaline Formation with the overlying Ledbetter Slate (Derkey 1990). 

6.5.4 START-2 Mine Visit 

On June 26, 2001, the START-2 visited the Diamond R. Mine and conducted a visual inspection 

of the property and surrounding area (Appendix C; Team 2, Page 19). The mine area includes a partially 

collapsed shaft and two waste rock piles (Appendix A; Photos 11-20 through 11-24). The shaft measures 

approximately 60 feet by 10 feet wide by 15 feet deep. The upper waste rock pile measures 

approximately 10 feet by 8 feet by 2 feet deep. The lower waste rock pile is covered with vegetation and 

measures approximately 40 feet by 30 feet by 10 feet deep. The START-2 team located another mine 

area approximately 500 feet to the east of the mine. It was unclear at the time of the visit if the two areas 

were related. The START-2 assumes that the adjacent area is a portion of the Diamond R. Mine. The 
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adjacent area consisted of three waste rock piles. The upper waste rock pile measures 5 feet by 5 feet by 

2 feet deep. The middle waste rock pile measures 50 feet by 20 feet by 10 feet deep. The lower waste 

rock pile measures 60 feet by 40 feet by 10 feet deep. The START-2 did not observe any surface water 

features at the mine area. No residents were observed on the property. No potential targets were 

observed on the property. Therefore, based on EPA TM guidance, no samples were collected. 

6.6 LEHIGH NO. 1 MINE 

6.6.1 Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48°51'2.52"N 

117°24'14.09"W 

NEVi NE'^ Section 29, Tovraship 39N, Range 43E 

WAN001002325 

Pend Oreille 

Shoshone Tree Farms/Riley Creek Lumber 
Contact: BobBoeh 
69 Riley Creek Park Drive 
Laclede, Idaho 83841 
(208) 263-7574 

6.6.2 Historical Infonnation 

The Lehigh No. 1 Mine is a former iron and lead mine located in the Metaline mining district 

(Derkey 1990). It is reported that the mine produced 800 tons of ore prior to 1941 (Derkey 1990). 

Historical o^ynership information for the Lehigh No. 1 Mine from the time of patent to the present is 

unknown. '« 

6.63 Mine Description/Features 

Mississippi Valley-type deposits are found in lower Paleozoic miogeoclinal rocks. Ore control 

included oxidation of pyrite bodies. The u-on oxide was used in the manufacture of cement requiring a 

low amount of sulfide and aluminum-bearing clays. (Derkey 1990) 

6.6.4 START-2 Mine Visit 

On June 26, 2001 the START-2 visited the Lehigh No. 1 Mine and conducted a visual inspection 

of the property and surrounding area (Appendix C; Team 2, Page 21). The mine area consisted of two 

shafts; the horizontal shaft (shaft 1-connects with the Bella May Mine) measured approximately 15 feet 
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by 15 feet by 100 feet deep and the nearby vertical shaft measured approximately 5 feet by 5 feet by 30 

feet deep (Appendix A; Photos 12-11 through 12-15). A waste rock pile located downgradient from both 

shafts measured approximately 100 feet by 67 feet by 5 feet deep. The START-2 did not observe any 

surface water features at the mine including overland drainage routes. No residents were observed on the 

property. No potential targets were observed on the property. Therefore, based on EPA TM guidance, 

no sany)les were collected. 

6.7 WEST CONTACT MINE 

6.7.1 Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48°51'7.92"N 

117°24'56.88"W 

E»/2 Section 30, Township 39N, Range 43E 

WAN001002332 

Pend Oreille 

Shoshone Tree Farms/Riley Creek Lumber 
Contact: BobBoeh 
69 Riley Creek Park Drive 
Laclede, Idaho 83841 
(208) 263-7574 

6.7.2 Historical Information ^ 

The West Contact Mine is a former zinc, lead, and silver mine located in the Metaline mining 

district (Derkey 1990). The West Contact was the name given to an adit that was used to access the 

combined ore bodies ofthe Bella May, Blue Bucket, and Metaline deposits (Derkey 1990). The 

production of this mine is reported along with that of the Metaline Mine (Derkey 1990). Historical 

ownership information for the West Contact Mine from the time of patent to the present is unknown. 

6.73 Mine Description/Features 

Ore bodies lie along bedding zones near the upper contact with the Metaline Formation (Derkey 

1990). Mineralization consists of sphalerite and galena associated with silicified dolomite and calcite 

(Derkey 1990). Ore at the West Contact and Bella May and Blue Bucket mines occurs near the contact 

of the Metaline Formation with the overlying Ledbetter Slate (Derkey 1990). 
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6.7.4 START-2 Mine Visit 

On June 26, 2001, the START-2 visited the West Contact Mine and conducted a visual 

inspection of the property and sunounding area (Appendix C; Team 2, Page 18). The mine area 

consisted of a shaft measuring 10 feet by 10 feet with unknown depth (Appendix A; Photos 11-18 and 

11-19). The START-2 did not observe any surface water features at the mine including overland 

drainage routes. The START-2 did not observe any additional sources such as waste rock or tailings at 

the mine. No residents were observed on the property. No potential targets were observed on the 

property. Therefore, based on EPA TM guidance, no samples were collected. 

6.8 

6.8.1 

LEHIGH NO. 2 MINE 

Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48°51'31.68"N 

117°24'52.20"W 

WV2 Section 30, Township 39N, Range 431 

WAN001002326 

Pend Oreille 

Shoshone Tree Farms/Riley Creek Lumber 
Contact: BobBoeh 
69 Riley Creek Park Drive 
Laclede, Idaho 83841 
(208) 263-7574 

6.8.2 Historical Information 

The Lehigh No. 2 Mine is a former iron mine located in the Metaline mining district (Derkey 

1990). It is reported that the mine produced in 1936 (Derkey 1990). Historical ownership information 

for the Lehigh No. 2 Mine from the time of patent to the present is unknown. 

6.83 Mine Description/Features 

Mississippi Valley-type deposits are found in lower Paleozoic miogeoclinal rocks. Ore control 

included oxidation of pyrite bodies. The iron oxide was used in the manufacture of cement requiring a 

low amount of sulfide and aluminum-bearing clays. (Derkey 1990) 
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6.8.4 START-2 Mine Visit 

On June 26,2001, the START-2 visited the Lehigh No. 2 Mine and conducted a visual inspection 

of the property and sunounding area (Appendix C; Team 2, Page 23). The mine area consisted of a 

horizontal shaft that measured approximately 5 feet by 5 feet by 20 feet deep (Appendix A; Photos 13-3 

through 13-5). The waste rock pile associated with this mine is mixed with the Lehigh No. 1 waste rock 

pile and measured approximately 100 feet by 67 feet by 5 feet deep. The START-2 did not observe any 

surface water features at the mine including overland drainage routes. No residents were observed on the 

property. No potential targets were observed on the property. Therefore, based on EPA TM guidance, 

no san ĵles were collected. 

6.9 

6.9.1 

ORIOLEMINE 

Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48°51'36.72"N 

117°24"46.44"W 

SE comer, Section 19, Township 39N, Range 43E 

WAN001002330 

Pend Oreille 

United States Forest Service 
Contact: Nora Rasure 
765 Soutii Main 
Colville, Washington 99114 
(509)684-7000 

6.9.2 Historical Infonnation 

The Oriole Mine is a former zinc, lead, silver, copper, and gold mine located in the Metaline 

mining distiict (Derkey 1990). The mine is reported to have produced in 1911,1912,1925,1926, (total 

of 2,000 tons by 1942), and in 1953 (Derkey 1990). Smelter retums on a carload of handpicked ore were 

42.1 ounces/ton silver, 21.9% zinc, 15.3% lead, and 1.12% copper (Derkey 1990). Historical ownership 

information for the Oriole Mine from the time of patent to the present is unknown. 

6.93 Mine Description/Features 

The Oriole Mine is accessed by the Oriole Road; a dirt road approximately 2 miles south ofthe 

town of Metaline. Ore is localized in a northwest-trending gouge-breccia seam (Derkey 1990). Ore 

bodies are a series of elongated-down-dip lenses along the fault plane; they are connected by a nanow 
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quartz stringers (Derkey 1990). Mineralization occurs in the Proterozoic Monk Formation ofthe 

Windermere Group (Derkey 1990). 

6.9.4 START-2 Mine Visit 

On June 27, 2001, the START-2 visited the Oriole Mine and conducted a visual inspection of die 

property and sunounding area (Figure 6-3; Appendix C; Team 2, Pages 23 and 24). The mine consisted 

ofan upper adit which has been gated approximately 15 feet from the opening (Appendix A; Photos 

12-16 through 12-23,13-2, and 13-10). Five waste rock piles were present. The largest waste rock pile 

measured 25 feet long by 15 feet wide by 4 feet deep. A spring begins 20 feet from the adit (PPE 1) and 

flows approximately 75 feet where it reaches the waste rock pile (PPE 2) and continues into a muddy 

area with no outflow. PPE 3 is a potential overland flow from the muddy area to Linton Creek. The 

START-2 estimated spring flow at 32 gpm. The northem portion of die mine consisted of a waste rock 

pile covered with soil. The covered waste rock pile measured 35 feet by 55 feet by 2 feet deep. 

6.9.5 Sample Locations 

A co-located surface water and sediment sample (ORSPOISW and ORSPOISD) was collected 

approximately 13 feet downstream from where the spring flows to the surface. Another sediment sample 

(ORSP02SD) was collected below the covered waste rock pile in the northem portion of the mine. 

Sample locations are depicted in Figure 6-4. 

6.9.6 Analytical Results 

6.9.6.1 Surface Water Sample Results 

Sample results are summarized in Table 6-3. Zinc was detected above the Ecotox Screening 

Threshold benchmark at 102 micrograms per liter (uglL). 

6.9.6.2 Sediment Sample Results 

Sanqjle results are summarized in Table 6-4. Cadmium was detected at significant 

concentrations in ORSPOISD and ORSP02SD at 8.5 mg/kg and 27 mg/kg, respectively. Lead was 

detected at significant concentrations in ORSPOISD and ORSP02SD at 301 mg/kg and 714 mg/kg, 

respectively. Manganese was detected at significant concentrations in ORSPOISD and ORSP02SD at 

4,210 mg/kg and 2,230 mg/kg, respectively. Silver was detected at significant concentrations in 
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ORSPOISD and ORSP02SD at 2.8 mg/kg and 5.6 mg/kg, respectively. Zinc was detected at significant 

concentrations in ORSPOISD and ORSP02SD at 784 mg/kg and 5,740 mg/kg, respectively. 
I 

6.10 JOSEPHINEMINE 

6.10.1 Mine Location 

Latitude: 48° 52'48.00"N 

Longitude: 117° 22'15.96"W 

Legal Description: N»/2SEVi Section 16, Township 39N, Range 43E 

CERCLIS ID: WAN001002322 

County: Pend Oreille 

Mine Owner/Contact: Teck Cominco American Inc. 
Contact: David Godlewski 
15918 East Euclid Avenue 
Spokane, Washington 99216-1816 
(509) 892-2584 

6.10.2 Historical Infonnation 

' The Josephine Mine is a former zinc, lead, silver, and cadmium mine located in the Metaline 

mining disttict (Derkey 1990). Reported altemative names for the Josephine Mine include Clark Mine 

and Hortense Mine (Derkey 1990). The mine is reported to have produced 40,000 tons of ore valued at 

$275,000 prior to 1919, 243,000 tons between 1920 and 1935, and from 1936 tiirough 1955 

(Derkey 1990). Production was 187,000 tons in 1948 and 273,520 tons in 1951 (Derkey 1990). 

Historical ownership information for the Josephine Mine from the time of patent to the present is 

unknown. Cunently, Teck Cominco American Inc. maintains a prospecting lease for the Josephine Mine 

property tiu-ough 2005 (Godlewski 2001). 

6.103 Mine Description/Features 

The Josephine Mine is part of the mining properties of Pend Oreille Mines, and information is 

sometimes combined for these two deposits (Derkey 1990). The portal for the Pend Oreille Mine/Mill is 

located on the east side of the Pend Oreille River and for the Josephine Mine on the west side of the river 

(Derkey 1990). Ore occurs as irregular bodies of sphalerite and galena in a zone 35 to 150 feet below the 

upper contact of the Metaline Formation (Derkey 1990). Ore minerals (sphalerite is generally dominant) 

are most commonly in brecciated dolomite gangue (Derkey 1990). The ore is disseminated in silicified 

dolomite, especially in brecciated zones cemented by calcite (Derkey 1990). Known ore bodies are 
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similar in size to those at the Pend Oreille Mine/Mill and range up to 5,000 feet long, 700 feet wide, and 

100 feet thick (Derkey 1990). Ore at the Josephine Mine and adjacent deposits occurs in the 

carbonaceous and locally siliceous breccia called the Josephine horizon of the Metaline Formation 

(Derkey 1990). The horizon occurs within about 35 to 200 feet ofthe top ofthe Middle Cambrian to 

Middle Ordovician Metaline Formation beneath the Ledbetter Slate (Derkey 1990). 

6.10.4 START-2 Mine Visit 

On June 26, 2001, the START-2 visited the Josephine Mine and conducted a visual inspection of 

the property and sunounding area (Figure 6-5; Appendix C; Team 3, Page 28). The mine area consisted 

of a shaft, a waste rock pile, a small building, and a collapsing wood stmcture (Appendix A; Photos 7-10 

through 8-3). The mine is located dhectiy across the Pend Oreille River from the waste rock at the Pend 

Oreille Mine/Mill. The shaft is sunounded by an 8 foot barbed-wire-topped chain-link fence. The shaft 

was filled with water approximately 25 feet from the surface. The shaft also contained wood debris that 

resembled rail lines, Approximately 2 feet southwest of the collapsing wood stmcture a spring was 

observed (PPE 1). The spring was estimated to be flowing at 2 to 3 gpm. The waste rock pile measured 

60 feet long by 10 feet high by 2 feet deep. The waste rock pile extended into the Pend Oreille River 

(PPE 2). 

6.10.5 Sample Locations 

A sediment sample (JOPPOISD) was collected at the PPE 2 of the waste rock into the Pend 

Oreille River (Figure 6-6). A surface water sample, JOSPOISW, was collected at the mouth ofthe spring 

which originates approximately 2 feet south of the wooden stmcture and feeds into the Pend Oreille 

Riveir. A co-located sediment sample was not collected due to lack of sediment. 

6.10.6 Analytical Results 

6.10.6.1 Surface Water Sample Results 

Sample results are summarized in Table 6-5. Lead (21.5 Mg/L) and zinc (117 (ig/L) were detected 

at significant concenttations in sample JOSPOISW. 
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6.10.6.2 Sediment Sample Results 

Sample results are summarized in Table 6-6. Cadmium (9.6 mg/kg), lead (17,400 mg/kg), 

mercury (0.16 mg/kg), silver (2.3 mg/kg), and zinc (2,040 mg/kg) were detected at significant 

concenttations in JOPPOISD. 

6.11 GRANDVIEW MINE/MILL 

6.11.1 Mine/Mill Location 

Latitude: 48° 52'22.04"N 

Longitude: 117° 2r26.16"W 

, Legal Description: Sections 14,15, 22, and 30, Township 39N, Range 43E 

CERCLIS ID: WASFN1002165 

County: Pend Oreille 

Owner/Contact: Mr. Arlen Looney 
Washington Resources 
P.O. Box 69 
Greenacres, WA 99016 
(509) 534-0266 

The inactive Grandview lead-zinc mine/mill is located in the lower Pend Oreille River Valley 

approximately 0.75 mile from the east bank of the Pend Oreille River, approximately 2 miles northeast of 

Metaline Falls, Washington (Figure 6-7). 

In October 2000, E & E conducted field sanqjling activities at the Grandview Mine/Mill. The 

combined PA/SI activities were conducted under TDD Nos. 00-06-0001 and 01-01-0015 issued under 

EPA Region 10 START Conttact Nos. 68-W6-0008 and 68-SO-Ol-Ol, respectively. 

The PA/SI involved collection of samples from potential hazardous substance sources on the 

property and from target areas potentially impacted through contaminant migration. Forty-one samples 

were collected for the Grandview Mine PA/SI, including background and QA samples (one rinsate). 

Sany)les were analyzed for TAL metals, SVOCs, PCBs and the Gamma specttoscopy method was 

applied. 

Analytical results of samples collected during the October 2000 field event can be found in the 

Grandview Mine PA/SI report prepared by E & E for EPA, dated June 2001. The Grandview Mine 

PA/SI report also includes facility background information, a discussion of field sampling activities and 

analytical protocols, analytical results and background sampling, QA/QC criteria, potential sources, 

migration/exposure pathways and targets. 
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In summary, samples were collected from three soil source areas including the tailings pile, 

waste rock piles, and the abandoned container and dmm area on the property (Figure 6-8). The soil 

sources contained significant concenttations of TAL metals. The tailings pile samples contained 

significant concenttations of cadmium (58.4 mg/kg), copper (91.5 mg/kg), lead (2,260 mg/kg), mercury 

(1.7 mg/kg JL), selenium (1.1 mg/kg), and zinc (19,100 mg/kg). 

The waste rock samples contained significant concentrations of arsenic (44.0 mg/kg), cadmium 

(23.3 mg/kg), lead (4,930 mg/kg) mercury (1.5 mg/kg) selenium (1.5 mg/kg), and zinc (7,420 mg/kg). 

The abandoned container and dmm area soil contained significant concenttations of arsenic (64.9 

mg/kg), cadmium (99.5 mg/kg), copper (236 mg/kg), lead (14,600 mg/kg), mercury (6.0 mg/kg), selenium 

(3.0 mg/kg), and zinc (36,200 mg/kg). 

Samples were collected from suspected targets along potential groundwater migration, surface 

water migration, and soil exposure pathways including groundwater wells, Pend Oreille River, an 

unnamed spring, and a former wastewater drainage ditch (Figures 6-9 and 6-10). 

Elevated concenttations were detected in the Pend Oreille Village groundwater sanq)les, 

including arsenic (23.4 uglL), manganese (245 /ig/L), selenium (5.1 /ig/L), and zinc (125 /tg/L). 

No elevated concenttations were detected in the Pend Oreille River surface water sanples. 

Cadmium (1.4 mg/kg), copper (28.2 mg/kg), lead (827 mg/kg), and zinc (1,090 mg/kg) were detected at 

elevated concenttations in the Pend Oreille River sediment sanples. 

Elevated concenttations were detected in the uimamed spring surface water saiiq)les, including 
I 

arsenic (10.4 /tg/L), lead (1,340 /ig/L), manganese (101 /ig/L), selenium (6.7 /ig/L), and zinc (547 fig/L). 

Elevated concenttations were detected in the unnamed spring co-located sediment samples including 

cadmium (63.9 mg/kg), chromium (25.2 mg/kg), copper (120 mg/kg), lead (11,800 mg/kg) selenium (2.4 

mg/kg), thallium (4.9 mg/kg), and zinc (19,800 mg/kg). 

Elevated concenttations were detected in the former wastewater drainage ditch surface soil 

samples including arsenic (31.2 mg/kg), cadmium (41.8 mg/kg), chromium (133 mg/kg), copper (3,730 

mg/kg), lead (43,0(X) mg/kg), mercury (3.9 mg/kg), selenium (6.4 mg/kg), silver (7.4 mg/kg), and zinc 

(12,100 mg/kg). 

Radionuclide data were evaluated with respect to measured background concenttations. For 

radionuclide data, results normally are considered elevated or significant when the sample concenttation 

exceeds the value of two standard deviations above the mean site-specific background concentration for 

that radionuclide. However, only one background sample was required to meet the DQOs identified for 

the Grandview Mine PA/SL Further, additional background samples are necessary to define the 
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variability ofthe background population to accurately detemiine if radionuclides from the Grandview 

Mine/Mill are impacting identified targets. To date, there is no conclusive evidence suggesting off-site 

contamination from radionuclides present at Grandview Mine/Mill. The data collected previously for the 

Grandview Mine/Mill site can be found in the Grandview Mine PA/SI report prepared by E & E for EPA, 

dated June 2001. 

6.11.2 Sample Locations 

During the June 2001 field event, two co-located surface water and sediment samples were 

collected at the PPEs of Grandview Mine/Mill (GMPP04SW/SD [PPE 1] and GMPP05SW/SD [PPE 2]) 

in between die Pend Oreille Mine/Mill and the co-located background sample POBKOISW/SD 

(Figure 6-12). 

6.113 Analytical Results 

6.113.1 Surface Water Sample Results 

Sample results are summarized in Table 6-7. Lead was detected at a significant concenttation in 

GMPP05SW at 4.1 /tg/L. Manganese was detected at a significant concenttation in GMPP05SW at 

25.5 /Ig/L. Zinc was detected at a significant concenttation in GMPP05SW at 20.6 /ig/L. 

6.11.3.2 Sediment Sample Results 

Sample results are summarized in Table 6-8. Cadmium was detected at a significant 

concenttation in GMPP05SD at 1.6 mg/kg. Lead was detected at a significant concenttation in 

GMPP05SD at 449 mg/kg. Zinc was detected at a significant concenttation in GMPP05SD at 864 mg/kg. 

6.12 PEND OREILLE MINE/MILL 

6.12.1 Mine/Mill Location 

Latimde: 48° 52'54.12"N 

Longitude: 117° 2r36.00"W 

Legal Description: N54 Sections 10,11,14, and 15, Township 39N, Range 43E 

CERCLIS ID: WASFN1002160 

County: Pend Oreille 
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Owner/Contact: Teck Cominco American Inc. 
Contact: David Godlewski 
15918 East Euclid Avenue 
Spokane, Washington 99216-1816 
(509) 892-2584 

6.12.2 Historical Information 

The Pend Oreille is an active zinc, lead, silver, and cadmium mine/mill located in the Metaline 

mining district (Derkey 1990). The Pend Oreille Mine/Mill is a collective name for several properties 

(Derkey 1990). Production in 1915 was 3,111 tons valued at $8.76 per ton from tiie Clark Property 

(Derkey 1990). The mine produced 123,751 tons of ore in 1948 and 186,955 tons were produced in 1949 

(Derkey 1990). Yield from 186,197 tons of ore in 1950 was 9,580,731 pounds of zinc, 6,336,653 pounds 

of lead, 18,000 ounces of silver, and 30,000 pounds of cadmium (Derkey 1990). Yield from 273,580 

tons of ore in 1951 was 12,950,584 pounds of zinc, 6,045,914 pounds of lead, and 16,041 ounces of 

silver (Derkey 1990). The Pend Oreille Mine/Mill produced 5,451,328 tons of ore tiu:ough 1956 (Derkey 

1990). Drilling for ore in the Yellowhead horizon began in the late 1960s and the mine produced from 

both the Josephine and Yellowhead horizons until it closed in the late 1970s (Derkey 1990). The focus 

for reopening the mine (1990) is mineralization from the Yellowhead horizon, which is rich in zinc and 

contains more pyrite than Josephine horizon ores (Derkey 1990). 

The Pend Oreille Mine/Mill is located about 2 miles north of die town of Metaline Falls and 

approximately 80 miles north of Spokane in northeastem Washington State. The mine is about 11 miles 

south of the Intemationai Border and about 15 miles west of the Idaho border. The property is located 

widiin portions of Sections 10,11,14, and 15; Township 39N; Range 43E (Ecology 2000). 

Ownership of the Pend Oreille Mine/Mill dates back to 1904, when L.P. Larsen began 

prospecting in this location. In 1906, Pend Oreille Mines & Metals Company was incorporated and L.P. 

Larsen became the president (Lasmanis 1995). The Pend Oreille Mine/Mill was owned and operated by 

Pend Oreille Mines & Metals Company until 1974, when the Bunker Hill Company acquired the property 

and operations. The Bunker Hill Company operated the mine and mill until September 1977, when the 

property was acquired by Pintiar Corporation (Pintiar), a wholly-owned subsidiary of Gulf Resources & 

Chemical Corporation (GRC). In 1988, Resource Finance Corporation (RFC) obtained an 

option-purchase agreement from Pintiar, de-watered the mine, and commissioned a feasibility study for 

mining and milling the East Side Yellowhead deposit. In May 1990, RFC purchased die mine and mill 

along with 13,000 acres of contiguous mineral holdings in the district (Ecology 2000). In 1996, Cominco 

American, Inc. (Cominco) acquired a portion ofthis property, including the Pend Oreille Mine/Mill, fiom 
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RFC (Ecology 2000). Cominco American Inc. was bought out by Teck Cominco American Inc. 

(Hallinan 2001). 

The Perid Oreille Mine/Mill property is included in the 580 acres of Teck Cominco American 

Inc.-owned or leased surface lands (including mineral rights) and 980 additional acres of mineral rights in 

this area (Ecology 2000). The Pend Oreille Mine/Mill is bounded on the west by Pend Oreille River, on 

the north and northeast comer by Colville National Forest lands, on the east by privately-owned lands, 

and on the south by State Route 31 and the Grandview Mine/Mill property (USGS 1992a, 1992b). 

6.123 Mine/Mill Description/Features 

Infonnation for several deposits is combined into this single mine record (Derkey 1990). 

Properties are on the east and west sides of the Pend Oreille River (Derkey 1990). Most production at 

the Pend Oreille Mine/Mill was from inegularly shaped bodies of sphalerite and galena in a zone called 

the Josephine horizon, 35 to 200 feet below the contact of the Metaline Formation with the overlying 

Ledbetter Slate (Derkey 1990). The Yellowhead ores occur about 1,000 feet below the upper contact of 

the Metaline Formation (Derkey 1990). Ore minerals (sphalerite generally dominant) are most 

commonly in brecciated dolomite gangue (Derkey 1990). Ore bodies range up to 5,000 feet long, 700 

feet wide, and 100 feet thick (Derkey 1990). Ore at the Pend Oreille Mine/Mill and adjacent mines 

occurs in a carbonaceous and locally siliceous breccia called the Josephine horizon of the Metaline 

Formation (Derkey 1990). The horizon lies within 35 to 200 feet of the top of the Middle Cambrian to 

Middle Ordovician Metaline Formation beneath the Ledbetter Slate (Derkey 1990). 

The Pend Oreille Mine/Mill was one of the earliest, largest, and most productive mines in the 

Metaline niiining district, accounting for over 50% of the lead and zinc production in the area 

(Ecology 2000). 

Two ore horizons are present at the Pend Oreille Mine/Mill, the Josephine and the Yellowhead. 

The Josephine Horizon is found in the upper 500 feet of the Metaline Limestone, or about 1,600 feet 

below the surface. The Yellowhead Horizon is beneath the Josephine Horizon and is generally found 

from 1,000 to 2,400 feet beneath the top of the Metaline Limestone (Ecology 2000). 

The primary method for exttacting ore in the Metaline Mining District, including the Pend 

Oreille Mine/Mill, has been underground mining. Historically, most ore exttaction was from the 

Josephine Horizon, which is exposed at the surface at Pend Oreille River. This horizon has been mostiy 

mmedout. (Ecology 2000) 
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Mining in the area by the Pend Oreille Mines & Metals Company was on a small scale during the 

early years, beginning on the Josephine claim with near-surface deposits on the west side of Pend Oreille 

River; mining continued here intermittently from 1904 until 1917 (Dings and Whitebread 1965). In 

1917, a table concenttation mill was constmcted and operated for a few months, but was shut down 

during World War 1. There was little activity for the next 10 years. (Ecology 2000) 

In 1927, the old table mill was remodeled to a flotation plant which operated on surface ores at 

150 tons per day for approximately six months. In 1928, Pend Oreille Mines & Metals Company began 

additional deeper development of the area; a program of extensive diamond drilling from 1928 to 1930 

disclosed promising ore bodies. With a 300-ton flotation mill completed in anticipation of tteating this 

ore, mining resumed in November 1930 and continued intermittently until 1937. The underground 

workings were developed, with ore hauled to the surface through a network of ttack haulage drifts and 

inclined shafts. In September 1937, a power plant on the Pend Oreille River was convicted, the mill was 

overhauled, and production was increased to approximately 600 tons per day (Lambly 1941; 

Zeigler 1949; Dings and Whitebread 1965). 

Subsequent workings on the Josephine Horizon were conducted eastward and downward, 

crossing under the river in the 1940s. Approximately 14.4 million tons of ore at 1.2% lead and % zinc 

were removed from this horizon between 1938 and 1977 (RFC 1993). 

Mining ofthe Yellowhead Horizon on the east side ofthe river began in 1972 at an elevation 

about 650 to 900 feet below the Josephine workings. Only 387,000 tons of ore containing 0.5% lead and 

4.0% zinc were removed from this horizon prior to closure of the mine in 1977. Since 1977, there have 

been no mining operations other than a development program (Lasmanis 1995; Godlewski 2000). 

I*rior to 1967, tailings from the milling operation—^the finely ground sand and silt material 

remaining after the target minerals have been separated during beneficiation—were disposed of directiy 

into Pend Oreille River. Beneficiation includes those activities that serve to separate and concentrate the 

mineral values from waste material, remove impurities, or prepare the ores for further refinement 

(EPA 2000b). An estimated 3,(X)0 tons of tailings were discharged to Pend Oreille River each day of 

milling operations in 1962 (Neale 1962). After 1967, three upland tailings disposal facilities (TDFs) 

were used to dispose of the tailings. TDF No. 1 (TDF-1), which is located 2,400 feet northeast of the 

mill and west ofthe Metaline Falls Golf Course and Gun Club, covers approximately 24 acres. This 

facility was used from 1967 through 1974. TDF No. 2 (TDF-2), which is located between the golf course 

and TDF-1, covers approximately 25 acres; this facility was used during 1974 and 1975. Tailmgs in 

these two TDFs are comprised of material from the Josephine Horizon workings (Ecology 2000). 
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TDF No. 3 (TDF-3) is located south of the golf course and covers approximately 20 acres. 

TDF-3 was operated from 1975 until the mine closed in 1977. The tailings in this facility are 

approximately 40 feet deep at the deepest point and are comprised primarily of material from the 

Yellowhead Horizon workings (Ecology 2000). Pend Oreille River is approximately 3,500 feet west of 

TDF-3. 

Historically, waste rock—the waste material consisting of non-mineralized and low-grade 

mineralized rock removed from, around, or within the orebody during exttaction activities—was stored 

underground during early operations. From 1950 to 1977, waste rock from both the Josephine and 

Yellowhead horizons, as well as Ledbetter Slate, was removed from the mine by conveyors from the 

Josephine Horizon to the surface, and stored in the waste rock pile located 150 feet south and west of the 

mill. Most of the waste rock has a low pyrite content and consists of carbonate material (limestone and 

dolomite) removed from above and below the ore horizons that were mined. Some of the waste rock 

brought to the surface was sold and used locally as road material or in constmction from at least the 

mid-1970s until the early 1990s (Ecology 2000). The waste rock was used as a road constmction base, 

subbase, and surface material; for private driveways; as parking lot material at Gardner Cave State Park; 

and as backfill by the county (Ecology 2000). The total amount of waste rock used for these purposes is 

unknown. The waste rock pile cunentiy consists of approximately 386,000 cubic yards of waste rock, 
n * . . ] . .** _ 1 .. ^ e XT- 1 . i . \ /-\f\f\\ 

aim v^uvcia auuui I J acics (n tu iugy ^\AAJ). 

Between 1977 and 1986, Bunker Hill Company, Pmtiar, and GRC continued exploration in the 

area and operated pumps to prevent flooding of the mine by underground water. The mine water was 

discharged into Pend Oreille River. The mine was allowed to flood between 1986 and 1988, at which 

time developraent ceased (Ecology 2000). 

After purchasing the property in 1990, RFC submitted a proposal to Ecology in 1992 to reopen 

the mine, and subraitted a State Environraental Policy Act (SEPA) checklist for the proposed project in 

Febmary 1993. Ecology reviewed the SEPA checklist and issued a "Deterraination of Non-Significance" 

in April 1993. RFC then submitted several applications to Ecology to obtain perraits required to reopen 

the mine. By 1994, RFC had obtained four permits (stormwater discharge, dam safety, septic system, 

and au- quality) and was close to receiving two others (National Pollutant Discharge Elimination System 

[NPDES] and waste discharge) when RFC decided to cancel the project. The following permits are 

maintained: NPDES, Waste Identification, Stormwater General, Ground Water, State Dangerous Waste 

Conditional Exenq)tion, and Dam Safety (Godlewski 2001). 
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Hazardous materials used during earlier mining operations and stored on the Pend Oreille 

Mine/Mill property were removed from the site during RFC's tenure in 1992. These wastes included 

PCB oil-cooled ttansformers and capacitors, as well as soils containing PCBs (Ecology 2000). The data 

reviewed did not specify waste quantities or disposal locations. Oil, lubricants, light fuels, antifreeze, 

and herbicides are reportedly the only hazardous materials cunently stored on site. The materials are 

stored in a shed located between the administtative office and the machine shop. 

Having acquired the property in 1996, Cominco submitted a Statement of Proposal Pend Oreille 

Mine, Pend Oreille County, Washington, to Ecology on January 29, 1998, in order to reopen the mine. 

Based on the proposal. Ecology determined that an Envu-onmental Impact Statement (EIS) would be 

required before the mine could be reopened (Ecology 2000). The EIS was finalized on July 12, 2000 

(Hallinan 2002). 

The Pend Oreille Mine/Mill owner, Teck Cominco American Inc., has finished earthwork for its 

tailings disposal facility this past year. Teck and Cominco merged in raid year 2001 forming Teck 

Cominco American Inc. This includes the basin floor, constmction of the tailings embankment to form a 

closed basin and contouring the side slopes to a uniform grade. The work has been completed under 

pemiit from Ecology. The liner system for the TDF will be constmcted in 2002 or 2003. Two raises, or 

small shafts, have been constmcted to surface for air conttol of the raine. These are located between the 

mine and the lower road as per the EIS. The foundation for the concenttate load-out building along the 

west side of the mill has been constmcted. The new powerline from Highway 31 has been installed and 

electrical service upgraded to specifications. Fencing and gates have been installed to limit access to the 

TDFs and the mine. The company plans to re-start mining and milling operations in January 2004. Teck 

Cominco American Inc. is continuing to dewater the mine workings, under their NPDES pennit. There is 

exploration occurring underground in the mine shaft to the ore body. (Hallinan 2001, Godlewski 2001). 

The onsite well is being used by the mine. It has been permitted for use by the Washington Department 

of Health as a Group B Water Systera identification nuraber 08269Y, under Department of Health 

identification number 01-0804. 

6.12.4 START-2 Mine Visit 

On June 25 and 26, 2001, the START-2 visited die Pend Oreille Mine/Mill and conducted a 

visual inspection of the property and the surrounding area (Figure 6-11; Appendix C; Team 2, Pages 15 

and 16; Team 3, Page 27; Project Management, Logbook 15, Pages 6 through 19; Boat Team, Pages 4 

through 11) 
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Existing Pend Oreille Mine/Mill facilities on the east side of the river include the mine office 

building, maintenance shop/blacksmith shop/surface conveyor/portal, coarse and fine ore storage silos, 

mill, assay officb building, and storage facilities (Figure 6-12). 

The mine office building is a two-story reinforced concrete frame stmcture with concrete block 

walls. The building has 5,500 square feet per floor. The lower floor is used for offices, accounting, and 

lab facilities; the upper floor is used for storage, a ttaining room, and two offices. 

The maintenance shop/blacksmith shop is a 10,500-square-foot, 30-foot-high, reinforced concrete 

building with a flat roof The conveyor that carries the ore to the coarse ore storage silo is an elevated, 

steel-frame, integral tmss stmcture supported on steel bents. The shop contains machinery, tools, 

welding equipment, electrical equipment, lubricants, and chemicals. 

Two coarse ore and three fine ore storage silos are on the property. The capacity of each ore silo 

is approximately 1,000 tons. 

The mill is a four-story concrete block building with steel interior framework. Mill equipment 

includes three primary head ball mills, two regrind ball mills, flotation cells, lead and zinc thickeners, 

stock tanks, a water filter, and a concenttate storage area. The assay office building consists of a lower 

story used for storage, and an upper story containing laboratory facilities. 

Other buildings on the mine property include storage sheds; a powder magazine; a make-up 

house; a car bam/caipeiilef shop; a core storage shed; a cmsher building; an upper, main, and mill 

substation; and a compressor house. 

A >yaste rock pile from historic mining activities is located just southeast of the ore storage silos 

and mine office (Appendix A; Photos 1-22 through 2-5). Three TDFs from historic mining activities are 

located on the mine property. The Metaline Falls Golf Course and Gun Club is also located within the 

property boundary, just east of TDF-2 (Ecology 2000). 

6.12.5 Sample Locations 

Samples were collected at sources, including the waste rock pile and three tailings piles, targets 

discussed in Section 7 of this report, and four PPEs (Figure 6-12). 

Three waste rock samples (POWPOISS tiu-ough POWP03SS) were collected from tiie waste rock 

pile located adjacent to the Pend Oreille River on the south end of the property. The samples were 

collected within the overland surface water drainage routes identified by the START-2. The samples 

were collected to determine potential contamination associated with this source. The samples appeared 

to consist of dark gray and brown rocks. No odor or staining was noted during the saii^le collection. 
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Three surface soil samples were collected at each tailings pile for a total of 9 surface soil 

samples. Three surface soil samples (POTPOISS through POTP03SS) were collected at TDF-1, three 

surface soil samples (POTP04SS through POTP06SS) were collected at TDF-3, and du-ee surface soil 

samples (POTP07SS through POTP09SS) were collected at TDF-2. Soil from TDF-1 was uniform and 

appeared to consist of moist, gray clay with waste rock. No soil odor or staining was noted during the 

sample collection. Soil from TDF-3 was uniform and appeared to consist of dry, white and dark brown 

sand and tailings. No soil odor or staining was noted during the sample collection. Soil from TDF-2 was 

uniform and appeared to consist of dry, fine gray and dark brown sand and tailings. No soil odor or 

staining was noted during the sample collection. 

PPE 1 (POPPOISW) was collected at tiie ventilation shaft which flows approximately 1,260 feet 

in a northwest direction towards the Pend Oreille River. 

PPE 2 (POPP02SW and POPP02SD) was collected from tiie Pend Oreille River near two seep 

areas located by TDF-2 and TDF-3. The water in these seeps appears to originate from hill slopes and 

from TDF-2. This seepage is collected in diversion channels and routed around and to the base of 

TDF-1, where it meets with natural seepage. This water then flows downslope (Creek 2) and drains into 

Pend Oreille River (PPE 2). Surface water mnoff frora TDF-1 and TDF-2 drains into installed diversion 

ditches which drain into Pend Oreille River. (Ecology 2000) 

PPE 3 (POPP03SW and POPP03SD) was collected in tiie surface water drainage mnoff from die 

waste rock which drains by sheet flow into the confluence of Flume Creek and the Pend Oreille River. 

Potential PPE 4 was identified at the confluence of Creek 1 to the Pend Oreille River where 

tailings and other contarainants potentially drained in historic operations. 

6.12.6 Analytical Results 

6.12.6.1 Surface Soil Sample Results 

Sanqjle results are summarized in Table 6-9. In the waste rock pile, arsenic was detected at 

significant concenttations in POWP02SS and POWP03SS at 21.8 mg/kg and 35.1 mg/kg, respectively. 

Cadmium was detected in the waste rock pile at significant concenttations m POWPOISS, POWP02SS, 

and POWP03SS at 4.0 mg/kg, 34.2 mg/kg, and 44.1 mg/kg, respectively. Lead was detected in the waste 

rock pile at significant concenttations in POWPOISS, POWP02SS, and POWP03SS at adjusted 

concenttations of 2,090 mg/kg, 5,625 mg/kg, and 4,188 rag/kg, respectively. Mercury was detected in the 

waste rock pile at significant concenttations in POWP02SS and POWP03SS at 0.16 mg/kg and 0.19 

mg/kg, respectively. Selenium was detected in the waste rock pile at significant concenttations in 
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POWPOISS and POWP03SS at 3.1 mg/kg and 1.7 mg/kg, respectively. Zinc was detected in die waste 

rock pile at significant concentrations in POWPOISS, POWP02SS, and POWP03SS at 890 mg/kg, 7,420 

mg/kg, and 9,300 mg/kg, respectively. 

In TDF-1, arsenic was detected at a significant concenttation in POTPOISS at 20.6 mg/kg. 

Cadmium was detected in TDF-1 at significant concenttations in POTPOISS and POTP03SS at 15.0 

mg/kg and 9.2 mg/kg, respectively. Copper was detected in TDF-1 at a significant concenttation in 

POTPOISS at an estimated 176 mg/kg JL. Lead was detected in TDF-1 at significant concenttations in 

POTPOISS and POTP03SS at 680 mg/kg and 467 mg/kg, respectively. Mercury was detected in TDF-1 

at significant concenttations in POTPOISS and POTP03SS at 0.25 mg/kg and 0.16 mg/kg, respectively. 

Zinc was detected in TDF-1 at significant concenttations in POTPOISS and POTP03SS at adjusted 

concenttations of 2,753 mg/kg and 1,460 mg/kg, respectively. 

In TDF-3', arsenic was detected at significant concenttations in POTP05SS and POTP06SS at 

40.0 mg/kg and 20.8 mg/kg, respectively. Cadmium was detected in TDF-3 at significant concentrations 

in POTP04SS, POTP05SS, and POTP06SS at 8.5 mg/kg, 8.2 mg/kg, and 11.9 mg/kg, respectively. 

Copper was detected in TDF-3 at significant concenttations in POTP04SS and POTP06SS at estimated 

concenttations of 90.0 mg/kg JL and 178 mg/kg JL, respectively. Lead was detected in TDF-3 at 

significant concenttations in POTP04SS, POTP05SS, and POTP06SS at 666 mg/kg, 1,650 mg/kg, and 

818 mg/kg, respectively. Mercury was detected in TDF-3 at significant concenttations in POTF04SS, 

POTP05SS, and POTP06SS at 0.15 mg/kg, 0.10 rag/kg, and 0.18 mg/kg, respectively. Silver was 

detected in TDF-3 at a significant concenttation in POTP05SS at 2.3 mg/kg. Zinc was detected in TDF-3 

at significant concenttations in POTP04SS, POTP05SS, and POTP06SS at adjusted concenti-ations of 

1,060 mg/kg, 1,667 mg/kg, and 1,680 rag/kg, respectively. 

hi TDF-2, arsenic was detected at significant concenttations in POTP07SS, POTP08SS, and 

POTP09SS at 26.4 mg/kg, 22.4 mg/kg, and 21.1 rag/kg, respectively. Cadmiura was detected in TDF-2 at 

significant concenttations in POTP07SS, POTP08SS, and POTP09SS at 30.4 rag/kg, 20.1 rag/kg, and 

10.4 rag/kg, respectively. Copper was detected in TDF-2 at significant concenttations in POTP07SS, 

POTP08SS, and POTP09SS at estimated concenttations of 242 mg/kg JL, 113 mg/kg JL, and 88.0 mg/kg 

JL, respectively. Lead was detected in TDF-2 at significant concenttations in POTP07SS, POTP08SS, 

and POTP09SS at 1,760 mg/kg, 1,000 mg/kg, and 919 mg/kg, respectively. Mercury was detected in 

TDF-2 at significant concenttations in POTP07SS, POTP08SS, and POTP09SS at 0.58 mg/kg, 0.25 

mg/kg, and 0.16 mg/kg, respectively. Zinc was detected in TDF-2 at significant concentrations in 
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POTP07SS, POTP08SS, and POTP09SS at adjusted concentrations of 4,360 mg/kg, 3.027 mg/kg, and 

1,513 mg/kg, respectively. 

6.12.6.2 Surface Water Sample Results 

Sample results are summarized in Table 6-10. Barium was detected at a significant concenttation 

in POPP03SW at 62.6 /ig/L. Lead was detected at significant concenttations in POPPOISW and 

POPP02SW at 8.7 /tg/L and 9.3 /ig/L, respectively. Manganese was detected at a significant 

concenttation in POPP02SW at 33.0 /ig/L. Zinc was detected at significant concenfrations in 

POPPOISW and POPP02SW at 212 /tg/L and 62.5 /ig/L, respectively. 

6.12.63 Sediment Sample Results 

Sample results are summarized in Table 6-11. Cadmium was detected at a significant 

concenttation in POPP02SD at 6.1 mg/kg. Lead was detected at a significant concenttation in 

POPP02SD at 346 rag/kg. Zinc was detected at a significant concenttation in POPP02SD at 

2,370 rag/kg. 

6.13 YELLOWHEAD MINE 

6.13.1 Mine Location 

Latitude: 48° 52'59.88"N 

Longimde: 117° 22'14.16"W 

Legal Description: NEV4 Section 16, Township 39N, Range 43E 

CERCLIS ID: WAN001002333 

County: Pend Oreille 

Mine Owner/Contact: Teck Cominco American Inc. 
Contact: David Godlewski 
15918 East Euclid Avenue 
Spokane, Washington 99216-1816 
(509)892-2584 

6.13.2 Historical Information 

The Yellowhead Mine is a former zinc, lead, and silver mine located in the Metaline mining 

distiict (Derkey 1990). The rame is reported to have produced prior to 1956 with a total production of 

approximately 12,000 tons (Derkey 1990). Historical ownership information for the Yellowhead Mine 

frora the tirae of patent to the present is unknown. 
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6.13.3 Mine Description/Features 

Unlike mineralization oh the Josephine horizon at the adjacent Josephine deposit, mineralization 

at the Yellowhead mine occurs on the Yellowhead horizon, about 1,000 feet from the upper contact of 

die Metaline Formation (Derkey 1990). The mineralogy is the same as that at the Josephine; however, 

the proportions are quite different (Derkey 1990). Pyrite arid sphalerite are the dominant minerals, and 

galena is subordinate in the Yellowhead horizon ores (Derkey 1990). 

6.13.4 START-2 Mine Visit 

On June 26,2001, die START-2 visited the Yellowhead Mine and conducted a visual inspection 

ofthe property and sunounding area (Appendix C; Team 3, Page 28). The mine area consisted of one 

waste rock pile and a collapsed wood stmcture (Appendix A; Photos 8-4 and 8-5). The waste rock pile 

measures 33 feet long by 25 feet high by 2 feet deep. An area of approximately 1,000 square feet behind 

the collapsed wood stmcture was also covered with waste rock in a scattered formation. Samples were 

not collected at this location because the origin of the waste rock could not be positively associated with 

the Yellowhead Mine or the Gold Hill Mine located 0.1 mile west of the Yellowhead mine, which is not 

a part of this field effort. The overland drainage route flowed approximately 600 feet into the Pend 

Oreiiie River from the waste rock area. No residents were observed on the property. 

6.14 HOAGE MINE 

6.14.1 Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48°56'57.48"N 

117°21'18.00"W 

center SVz Section 22, Tovraship 40N, Range 43E 

WAN001002321 

Pend Oreille 

United States Forest Service 
Contact: Nora Rasure 
765 Soutii Main 
Colville, Washington 99114 
(509) 684-7000 
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6.14.2 Historical Information 

The Hoage Mine is a former zinc and lead mine located in the Metaline mining district (Derkey 

1990). The reported alternative name for the Hoage Mine is the Dreadnaught-Emily Mine (Derkey 

1990). Thirty tons of hand-sorted ore was piled at tiie mine portal in 1945, and 200 tons of lower grade 

ore was stockpiled in 1951 (Derkey 1990). About 50 tons of hand-sorted ore was reportedly shipped to 

the Pend Oreille Smelter (Derkey 1990). Historical ovraership information for the Hoage Mine from the 

time of patent to the present is unknown. 

6.143 Mine Description/Features 

Ore minerals are disseminated in silicified dolomite (Derkey 1990). Mineralized outcrops are 

exposed in several places along a 1,200-foot strike length (Derkey 1990). Mineralization at the Hoage, 

unlike that at the nearby Lead King deposit, occurs in gray limestone at a considerable distance 

sttatigraphically below the Josephine horizon (Derkey 1990). 

6.14.4 START-2 Mine Visit 

On June 28, 2001, the START-2 visited the Hoage Mine and conducted a visual inspection ofthe 

property and the surrounding area (Appendix C; Team 3, Page 34). The mine area consisted of one waste 

rock pile and one shaft (Appendix A; Photos 8-21 and 8-22). The shaft measured 6 feet across by 8 feet 

wide with unknown depth (Appendix A; Photo 8-22). Water was present in the shaft 15 feet bgs. The 

waste rock pile measured 30 feet by 30 feet by 1 foot deep. The START-2 did not observe any additional 

surface water features at the mine including overland drainage routes. No residents were observed on the 

property. No potential targets were observed on the property. Therefore, based on EPA TM guidance, 

no saraples were collected. 

6.15 LUCKY STRIKE MINE 

6.15.1 Mine Location 

Latimde: 48° 55'49.80"N 

Longitude: 117° 19'51.24"W 

Legal Description: NWVi NE'/4 Section 35, Tovmship 40N, Range 43E 

CERCLIS ID: WAN001002327 

County: Pend Oreille 
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Mine Owner/Contact: United States Forest Service 

Contact: Nora Rasure 
765 South Main 
Colville, Washington 99114 
(509)684-7000 

Bureau of Land Manageraent 
Contact: Joe Buesing 
1103 North Fancher Road 
Spokane, Washington 9921201275 
(509) 536-1221 

Teck Cominco American Inc. 
Contact: David Godlewski 
15918 East Euclid Avenue 
Spokane, Washington 99216-1815 
(509) 892-2584 

6.15.2 Historical Information 

The Lucky Stiike Mine is a former zinc, lead, and iron mine located in the Metaline mining 

district (Derkey 1990). A reported altemative name for the Lucky Strike Mine is die Buzzell Mine 

(Derkey 1990). The mine is reported to have produced in 1922 and in 1925 (Derkey 1990). Historical 

ownership information from the time of patent to the present is unknown. 

6.153 Mine Description/Features 

Mineralization occurs in a breccia zone as much as four feet in width (Derkey 1990). Parts ofthe 

zone are nearly solid pyrite (Derkey 1990). Mineralization at the Lucky Strike Mine occurs in the 

Yellowhead horizon, about 1,000 feet from the contact of the Metaline Formation with the overlying 

Ledbetter Slate (Derkey 1990). The mineralogy ofthe Yellowhead horizon ore is the same as that ofthe 

Josephine; however, the proportions are quite different, in the Yellowhead pyrite is dominant along with 

galena and subordinate sphalerite (Derkey 1990). Ore samples indicate sulfide mineralization occurs in 

the matrix of a dolomite breccia (Derkey 1990). 

6.15.4 START-2 Mine Visit 

On June 27, 2001, the START-2 visited the Lucky Strike Mine and conducted a visual inspection 

of the property and sunounding area (Appendix C; Team 3, Page 30). The mine area consisted of one 

dry adit and a shaft approximately 80 feet apart from each odier (Appendbc A; Photos 8-10 
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through 8-12). The shaft measured 6 feet in width by 8 feet in length by unknown depth. Less than a 

1,000 cubic yards of waste rock was present sunounding the adit. The START-2 did not observe any 

surface water features at the mine including overland drainage routes. No residents were observed on the 

property. No potential targets were observed on the property. Therefore, based on EPA TM guidance, 

no samples were collected. 

6.16 LEAD KING MINE 

6.16.1 Mine Location 

Latitude: 48° 56' 16.44"N 

Longitude: 117° 21'13.32"W 

Legal Description: Near center. Section 27, Township 40N, Range 43E 

CERCLIS ID: WAN001002324 

County: Pend Oreille 

Mine Owner/Contact: United States Forest Service 
Contact: Nora Rasure 
765 Soudi Main 
Colville, Washington 99114 
(509) 684-7000 

6.16.2 Historical Information 

The Lead King Mine is a former lead, zinc, and silver mine located in the Metaline mining 

district (Derkey 1990). A reported alternative name for die Lead King Mine is the D. Aldrich Mine 

(Derkey 1990). It is reported that small quantities of shipments were made in 1917 to 1918 and in 1925 

to 1926 0erkey 1990). On the Boundary Road north of Metaline Falls, and one mile west ofthe Pend 

Oreille Riveir, the Lead King Mine was one of the first locations on the west side of the Pend Oreille 

River (Battien 1998). The mine had six claims and was up to ten when it became a Pend Oreille holdmg 

(Battien 1998). Additional historical ovmership inforraation from the time reported to the present is 

unknown. 

6.163 Mine Description/Features 

Mineralization occurs in quartz and dolomite breccia, is of low grade, and is confined to the 

upper 100 feet ofthe Metaline Formation (Derkey 1990). Ore is inegularly distributed galena and 

sphalerite associated with jasperoid, dolomite, and calcite in breccia zones (Derkey 1990). 
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Mineralization is from the Josephine horizon, 35 to 150 feet below the contact ofthe Metaline Formation 

with the overiying Ledbetter Slate (Derkey 1990). At the Lead King Mine, the country rocks are 

fine-grained gray limestone and large inegular bodies of gray to black crystalline dolomite 

(Derkey 1990). 

6.16.4 START-2 Mine Visit 

On June 28,2001, the START-2 visited the Lead King Mine and conducted a visual inspection 

of die property and sunounding area (Appendix C; Team 3, Page 35). The mine area consisted of two 

adits with ponded water (Appendix A; Photos 8-23 and 8-24). Although ponded water existed at each 

adit, neither adit was flowing at the time of the visit. Both of the adits are associated with waste rock 

piles. The waste rock pile at adit 1 measured 30 feet by 30 feet by 1 foot deep (Appendix A; Photo 9-1). 

The waste rock pile at adit 2 measured 30 feet by 60 feet by 1 foot deep (Appendix A; Photo 8-25). The 

START-2 did not observe any overland drainage routes from the adits to a water body. No residents 

were observed on the property. No potential targets were observed on the property. Therefore, based on 

EPA TM guidance, no sanyjles were collected. 

6.17 Z CANYON MINE 
C t n 1 * * ! _ _ T tJ. J T» S—iS 

The Z Canyon Mine is a former lead, zinc, and gold raine legated in the Metaline mining district 

(Derkey 1990). The mine is located on die east side of die Pend Oreille River (Derkey 1990). The legal 

description of die property is NWV4 NWVi Section 11, Township, 40N, Range 43E, Pend Oreille County, 

Washington. The mine is reported to have produced a small araount of ore in 1926 (Derkey 1990). The 

mineralized zone has been exposed for a length of 800 feet on the surface (Derkey 1990). The mine is in 

coarse-grained dolomite, dolomite limestone, and sttongly sheared limestone that is probably within the 

upper 200 to 400 feet of die Metaline Formation (Derkey 1990). 

6.17.2 START-2 Mine Visit 

One June 27, 2001, die START-2 attempted to locate die Z Canyon Mine (Appendbc C; Team 3, 

Page 31). The START-2 followed durections given by a local resident who described where the mine 

was located. Upon arrival, there were no visible signs of the Z Canyon Mine. It is possible the former 

mine is now underwater from the creation of the Boundary Dam (Appendix A; Photo 8-13). No samples 

were collected. 
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0063 

6.18 LEAD QUEEN MINE 

6.18.1 Mine Location and Description 

The Lead Queen Mine is a former lead and zinc mine legated in the Metaline mining district 

(Derkey 1990). The legal description ofthe property is SE'4 Section 11, Township 40N, Rnage 43E, 

Pend Oreille County, Washington. Most ofthe prospecting at the Lead Queen Mine was in a zone of 

dolomite within 150 feet of an overiying gray limestone (Derkey 1990). Mineralization occurs in quartz 

and dolomite breccia, is of low grade, and is confined to the upper 100 feet of the Metaline Formation 

(Derkey 1990). Ore is inegularly distributed galena and sphalerite associated with jasperoid, dolomite, 

and calcite in breccia zones (Derkey 1990). 

6.18.2 START-2 Mine Visit 

One June 27,2001, the START-2 attempted to locate the Lead Queen Mine (Appendbc C; Team 

3, Page 31). The START-2 followed directions given by a local resident who described where the mine 

was located. Upon arrival, there were no visible signs of the Lead Queen Mine, other than a collapsed 

wood stmcture (Appendix A; Photo 8-14). The START-2 did not observe any surface water features at 

the property including overland drainage routes. No residents were observed on the property. No 

potential targets were observed on the property. No san^)les were collected. 

6.19 LEAD HILL MINE 

6.19.1 Mine Location 

Latitude: 

Longitude: 

Legal Description: 

CERCLIS ID: 

County: 

Mine Owner/Contact: 

48° 58' 12.72"N 

117°11'49.56"W 

Sections 11,12,13, 22, 23, 27, and SVi NE'/4 Section 14, Tovmship 

40N, Range 44E 

WAN001002323 

Pend Oreille 

United States Forest Service 
Contact: Nora Rasure 
7665 Soutii Main 
Colville, Washington 99114 
(509) 684-7000 
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6.19.2 Historical Information 

The Lead Hill Mine is a former lead, zinc, and silver mine located in the Metaline mining district 

(Derkey 1990).' A reported altemative name for the Lead Hill Mine is the Bunker Hill Mine (Derkey 

1990). The mine is reported to have produced one small carload of hand-picked galena that was shipped 

in 1937 (Derkey 1990). The mine also milled 1,230 tons of ore in 1951 and 9,570 tons in 1952 (Battien 

1998; Derkey 1990). By 1945, die Lead Hill Mine came under American Zinc holdings (Battien 1998). 

Historical ownership information from the time reported to the present is unknown. 

6.193 Mine Description/Features 

The Lead Hill Mine is located on the upper portion of Slate Creek (Derkey 1990). The mine 

consisted of 50 claims and had development including a compressor, shop buildings, and 100-ton ore 

bins (Battien 1998). The ore zones at the Lead Hill Mine are horizontal and gentiy dipping (Derkey 

1990). The country rcx;k is chiefly Metaline Formation and minor Ledbetter Slate, indicating the mine is 

near the Metaline-Ledbetter contact (Derkey 1990). The host dolomite is brecciated (Derkey 1990). 

6.19.4 START-2 Mine Visit 

On June 28, 2001, the START-2 visited the Lead Hill Mine and conducted a visual inspection of 

the property and sunounding area (Appendix C; Team 3̂  Page 33). The mine area consisted of three 

adits with associated waste rcx;k, one shaft, a concrete slab, and a collapsed wood stmcture (Appendix A; 

Photos 8-15 through 8-18). The adits were dry and were located along Forest Service Road 300 with 

waste rock on the hillside below the road. The waste rock was spread thinly over the entire property. 

The waste rock was not sampled due to a lack of fine-grained material. Both adits and the shaft have 

been contained widi gates, which were installed by the USES in 2000. The distance between adit 1 to 

adit 2 is 300 feet. The distance between adit 2 and adit 3 is 20 feet. The distance from adit 3 to the shaft 

is 225 feet. Adit 1 has a diameter of 10 feet and adit 2 and adit 3 both have a diameter of 5 feet. The 

START-2 did not observe any overland drainage routes from the adits to a surface water body. No 

residents were observed on the property. No potential targets were observed on the property. Therefore, 

based on EPA TM guidance, no samples were collected. 
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6.20 KING TUT MINE 

6.20.1 Mine Location and Description 

The King Tut Mine is a former lead, zinc, and silver mine located in the Metaline mining district 

(Derkey 1990). The legal description of the property is Sections 2 and 11, Township 40N, Range 44E, 

Pend Oreille County, Washington. It is reported that cmde lead ore was shipped which yielded 83.4% 

lead and 2.3 ounces/ton of silver (Derkey 1990). The deposit occurs in silicified limestone and has been 

ttaced by open cuts for a length of 500 feet and a widdi of 8 feet (Derkey 1990). 

6.20.2 START-2 Mine Visit 

One June 28, 2001, die START-2 attempted to locate the King Tut Mine (Appendix C; Team 3, 

Page 34). The START-2 followed the Forest Service Road where die mine was located on a topographic 

map. Upon arrival, there were no visible signs of the King Tut Mine (Appendix A; Photo 8-19). No 

samples were collected. 

6.21 RED TOP MINE 

6.21.1 Mine Location and Descriptions 

The Red Top Mine is a former lead and zinc mine l(x;ated in the Metaline mining district 

(Derkey 1990). The legal description of the property is Sections 1 and 2, Tovmship 40N, Range 44E, 

Pend Oreille County, Washington. The mine is reported to have produced 5 tons of cmde lead ore 

(Derkey 1990). The deposit is in silicified dolomite and has been exposed in open cuts for 1,500 feet 

along the stiike (Derkey 1990). 

6.21.2 START-2 Mine Visit 

One June 28, 2001, die START-2 attempted to locate die Red Top Mine (Appendix C; Team 3, 

Page 34). The START-2 followed the Forest Service Road where die mine was located on a topographic 

map. Upon arrival, there were no visible signs of the Red Top Mine (Appendix A; Photo 8-20). No 

sanples were collected. 
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Table 6-1 

BLUE BUCKET MINE SURFACE WATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER MINES AND MILLS 
PRELIMINARY ASSESSMENTS AND SITE INSPEC TIONS 

PEND OREILLE COUN TV, WASHINGTON 

EPA Sample ID 
CLP Inorganic ID 
CLP Orsanic ID 
E&E Sample ID 
Station Location 
Description 
mmmmmm 
Calcium 
Iron 
Magnesium 

Ecotox Screening 
Thresholds 

Federal AWQC 
Protection of 

Aquatic 
Organisms 

Backpround 

01264268 
MJ0F13 

NU 
NU 

BBPPOISW 

01264270 
MJ0F15 

NU 
NU 

BBPP02SW ! 
Source || 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ \ 
NU • 
NU 
NU 

NU 
1000 
NU 

84400 
54.6 U 
15600 

84800 1 
125 

14500 II 
Source: EPA 1996; Ecology 1997. 

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

Key: 
AWQC 
BB 
CLP 
E&E 
EPA 
ID 
Hg/L 
NU 
PP 
SW 

TAL 
U 

= Ambient Water Quality Criteria. 
= Blue Bucket Mine. 
= Contract Laboratory Program. 
= Ecology and Environment, Inc. 
= United States Environmental Protection Agency. 
= Identification. 
= micrograms per Uter. 
= Not utilized. 
= probable point of entry. 

= surfoce water. 
= target analyte list 
= Tbe analyte was not detected. The associated numerical value b the contract required 

detection limit 
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Table 6-2 

BLUE BUCKET MINE SEDIMENT SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 
EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E&E Sample ID 
Station Location 
Depth (in. bgs) 
pescription 

Aluminum 

Arsenic 

01264426 01264427 

MJ0GN5 

J0GN5 

01050250 

PRBKOISD 

0-8 

M J 0 G N 6 

J0GN6 

01050251 

P R B K 0 2 S D 

0-8 

01264428 

MJ0GN7 

J 0 G N 7 

01050252 

PRBK03SD 

0-8 

Barium 

Cadmium 

6020 

5.2 
59.9 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Vandiuffl 

Zinc 

0.20 U 

17500 

13.2 

17.5 J L 
(21.4 AC) 

12500 

7 3 
9100 

243 

133 
1260 JB 

29.5 

49.7 

Background 

8350 

01264267 01264269 

MJ0F16 
J0F16 

01050280 
BBPPOISD 

0-8 

MJ0F14 
J0F14 

01050279 
BBPP02SD 

0-8 
Source 

S3 

102 
0.25 JB 

(0.25 SQL) 

15900 

ns 
22.4 J L 

( 2 7 J AC) 

17000 

10.5 

9180 

429 
16.8 

1600 

32.5 

74.1 

6770 

S3 

72.4 
0.26 JB 

(0.26 SQL) 

20400 

16.4 
19 J J L 

(23.5 AC) 

14200 
8.7 

9450 
345 
15.0 
1260 
30.8 
534 

3640 

3.6 U 
59.0 

6760 

9.1 U 
114 

1.7 

70500 
6.5 

8.9 JL 

9540 
59.9 

32200 

341 
173 

392 JB 

11.4 JB 

329 J H 
(219 AC) 

2.8 

35400 

11.9 

23.0 J L 

12000 

72.5 

8730 

194 
44J) 

915 JB 

19.7 JB 

560 J H 
(373 AC) 

Note: 

Key: 
AC 
B 
BB 

bgs 
BK 
CLP 

E&E 
EPA 
H 
ID 
in. 
J 
L 
mg/kg 
PP 
PR 
SD 

SQL 
TAL 
TOC 
U 

Bold type indicates tbe sample concentration is above the 

Underline type indicates tbe sample result is signiticant 

detection limit 

defined in Section 3. 

0073 

s Adjusted concentratioa 
= The reported concentration is between the instrument detection limit and the contiaa required detection limit 
= Blue Bucket Mine. 
= below ground surfoce. 
= Background. 
= Contract Laboratoiy Program. 
= Ecology and Environment, Inc 
= United States Environmental Protection Agency. 
= High bias. 
= Identification. 
= inches. 
= The analyte was positively identified. The associated numerical value is an estimate. 
= Low bias. 
= milligrams per kilogram. 
= probable point of entry. 
= Pend Oreille River. 
= sediment 
= sample quantitation limit 
= target analyte list 
= Total orgamc caiboa 
= The analyte was not detected. The associated numerical value is the contract required detection limit 
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Table 6-3 

ORIOLE MINE SURFACE WATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER MINES AND MILLS 
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E & E Sample ID 
Station Location 
Description 

Ecotox Screening 
Thresholds 

Federal AWQC 
Protecdon of 

Aquadc Organisms 

Background 

01264271 
MJ0F17 

NU 
NU 

ORSPOISW 
Source 

T ' M ^ m ^ ^ 0 § ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ m ^ ^ \ 
Calcium 
Magnesium 
Zinc 

NU 
NU 

100' 

NU 
NU 

no' 

18900 
9530 
102 
-. r -

Source: EPA 1996; Ecology 1997. 

' Value is Hardness Dependent (IOO mg/L as CaCoj). 

^ Value must be calculated based on characteristics of the specific surface water body. 

Note: Bold type indicates the sample concentration is above the detection l imi t 

Key: 
A.wnr; 

CLP 
E&E 
EPA 
ID 
^^g/^-
KU 
OR 
SP 
SW 

= Ambient Water Quality Criteria. 
= V.0I1 tract ...c^^vjutory. .wgroin. 
= Ecology and Environment Inc. 
= United States Environmental Protection Agency 
= Identification. 
= micrograms per liter. 
= Not utilized. 
= Oriole Mine. 
= Spring. 

= Surface water. 
= target analyte l is t 
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1 Table 6-4 

O R I O L E M I N E S E D I M E N T S A M P L E S 
A N A L Y T I C A L R E S U L T S S U M M A R Y 

L O W E R P E N D O R E I L L E R I V E R M I N E S A N D M I L L S 
P R E L I M I N A R Y A S S E S S M E N T S A N D S I T E I N S P E C T I O N S 

P E N D O R E I L L E C O U N T Y , W A S H I N G T O N 
|EPA Sample ID 

ICLP Inorganic ID 

CLP Organic ID 

E & E Sample ID 

[Station Location 

Depth (in. bgs) 

[Description 

ISMMMiW^j 
[Aluminum 

[Arsenic 

|[Barium 

[Beryllium 

[Cadmium 

[Calcium 

[Chromium 

icobalt 

(Copper 

[iron 1 
JLead 
[Magnesium | 

[[Manganese ' j 

Iwickel 1 
[Potassium [ 

isUver 

ItVanadium 1 

[zinc 1 

mmmmmm 
froc 1 
Note: 

1 01264426 

MJ0GN5 

J0GN5 

01050250 

PRBKOISD 

0-8 

01264427 

MJ0GN6 

J0GN6 

01050251 

PRBK02SD 

0 - 8 

01264428 

MJ0GN7 

J0GN7 

01050252 

PRBK03SD 

0 - 8 

01264075 

MJ0BQ7 

JX832 

NU 
US004SD 

0 - 2 
[ Background 

1 01264272 
MJOFI 8 

J0F18 

01050274 

ORSPOISD 

0 - 8 

1 01264273 1 
MJ0F19 

J0F19 

01050273 

ORSP02SD 

1 0 - 8 II 
1 Source || 

w w ^ ^ ^ ^ ^ ^ m M K ^ ^ ^ M ^ ' ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ i ^ 
1 6020 

5.2 
59.9 

0.18 JB 
(0.18 SQL) 

0.2 U 

17500 

13.2 

4.8 JB 
(4.8 SQL) 

17.5 JL 
(21.4 AC) 

12500 

73 
9100 

243 
13J 

1260 JB 

0.56 U 

29.5 

49.7 

8350 

S3 
102 

0.27 JB 
(0.27 SQL) 

0.25 JB 
(0.25 SQL) 

15900 

17.9 

7.6 JB 
a .6 SQL) 

224 JL 
(273 AC) 

17000 

10.5 

9180 

429 
16.8 

1600 

0.83 U 

32.5 

74.1 

iw^^^^^^^^m 
2570 1 7090 

Bold tvDc indicate 

6770 

S3 
72.4 

0.2 JB 
(0.2 SQL) 

0.26 JB 
(0.26 SQL) 

20400 

16.4 

6.8 JB 
(6.8 SQL) 

193 JL 
(233 AC) 

14200 

8.7 
9450 

345 
15 

1260 

0.64 U 

30.8 

53.4 

7950 

2.6 
684 

0.36 U 

0.38 JBK 
(0.54 SQL) 

1520 JK 

14.1 

9.3 JB 
(9.3 SQL) 

12.7JK 
(15.5 AC) 

13600 

14.8 

3290 

699 
203 

556 JB 

0.60 UJL 
(1.0 U A Q 

10.9 JB 
(10.9 SQL) 

54.7 1 

1 5190 

4.6 
•234 

0.24 JB 

M -

65000 

14J 
9.6 JB 

323 JL 

7680 

301 
36400 

4210 

1S.7 

249 JB 

M 

10.SJB 

784 1 
^ ^ ^ ^ ^ i ^ ^ ^ ^ ^ i ^ ^ ^ ^ 

4550 1 19000 1 19500 | 

ntration is above (1 le detection limit 

f^^P^ifl 
9280 

13.8 1 
123 

0.38 JB 

-
51900 

14.8 

9.8 JB 

71.7 JL 

20900 

714 
33200 II 
2230 

21.1 

531 JB 

— 
17.1 JB 

5740 

^ ^ ^ ^ m > . \ 
19200 

0075 

Underline type indicates the sample results is significant as defiend in Section 5. 

Key: 

AC 

B 

bgs 

BK 

CLP 

E&E 

EPA 

ID 

in. 

J 

L 

mg/kg 

NU 

OR 

PR 

SD 
SP 

SQL 

TAL 

US 

= Adjusted concentration. 

= The icponed concentration is between tbe instiument detection limit and tbe contiact requited detection limit 

= below ground sulfide. 

= background. 

c: Contiact Laboiatoiy Program. 

~ Ecology and Environment Inc. 

= United Stales Environmental Protection Agency. 

= Identification. 

= inches. 

s Tbe analyte was positively identified. Tbe associated numerical value u an estimate. 

=: Low bias. 

= milligrams per kilogram. 

= Noi utilized. 

= Oriole Mine. 

= Pend Oreille River. 

s sediment 

s spring. 

B Sample quantitation limit 

s target analyte list 

= tributaiy sediment/soil (upslream^pland sampUng location. 

6-38 



0076 

Table 6-5 

JOSEPHINE MINE SURFACE WATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND 
SITE INSPECTIONS 

PEND OREILLE COUN TY, WASHINGTON 
EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E&ESamplelD 
Stauon Location 
Descripdon 

01264419 
MJ0GM8 

NU 
NU 

POBKOISW 
Background 

01264356 
MJ0FK9 

NU 
NU 

JOSPOISW 
Source 

W M M W M E M W M B ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H 
Calcium 
Lead 
Magnesium 
Zinc 

18700 
2.8 U 

4950 JB 
2.8 JB 

(20 SQL). 

137000 II 
21.5 

46400 
H7 

Note: Bold type indicates the sample concentiation is above the detection limit 

Underline type indicates die sample residt is significant as defined in Section 5. 

Key: 
D 

BK 

CLP 

E&E 

EPA 

ID 

J 

JO 

Mg/L 

NU 

PO 

SP 

SQL 

SW 

TAL 

U 

= The reported concentration is between the instnunent detection limit and tfae contract required detection limit 

= background. 

= Conti'act Laboratory Program. 

= Ecology and Enviroimient Inc. 

= United States Environmental Protection Agency. 

= identification. 

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

= Josephine Mine. 

s micrograms per liter. 

s Not utilized. 

= Pend Oreille Mine/Mill. 

= spring. 

= sample quantitation limit 

= surfoce water. 

= target analyte list 

= The analyte was not detected. The associated numerical value is die contract required detection limit 
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Table 6-6 

JOSEPHINE MINE SEDIMENT SAMPLES 
ANALYTICAL RKSULTS SUMMARY 

LOWER PEND OREILLE RIVER 

MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND 

SITE INSPECTIONS 

PEND OREILLE COUN I T , WASHINGTON 
EPA Sample ID 

CLP Inorganic ID 
CLP Organic ID 
E & E Sample ID 
Station Location 
Depth (in. bgs) 
Description 

01264420 
MJ0GM9 
J0GM9 

01050244 
POBKOISD 

0 - 8 
Background 

01264423 
MJ0GN2 
J0GN2 

01050247 
JOPPOISD 

0 - 8 
Source 

F A I | M e g s | B | t f | | p ^ f ^ ^ ^ ^ ^ ^ ^ g ^ ^ ^ ^ ^ ^ ^ | ^ ^ ^ ^ ^ | | 

Aluminum 
Arsenic 
Barium 
Cadmium 

Calcium 
Chromium 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
SUver 
Vanadium 
[Zinc 

11100 
163 
183 

0.57 JB 
(0.57 SQL) 

21500 
17.6 

25.9 JL 
(31.6 AC) 

27000 
35.7 
8910 
921 

0.10 U 
2QS 
14 U 
283 
287 

213 
6.7 

31.6 JB 
2:6 

290000 
0.86 U 
6.6 JL 

807 
17400 
10800 
793 
0.16 

5.0 JB 

M 
8.6 JB 
2040 

W ^ ^ M ^ ^ ^ t m & ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ i ^ ^ ^ ^ ^ M 
r o c .; 13700 l 36100 [ 

0077 

Note: Bold type 

Undertine 

indicates b e sample concenu-ation is above tbe detection limit 

type indicates die sample result is significant as defmed in Section S. 

Key. 

AC 

B 

bgs 

BK 

CLP 

E&E 

EPA 

ID 

in. 

J 

JO 

L 

mg/kg 

PO 

PP 

SD 
SQL 

TAL 

TOC 
U 

- Adjusted concentration. 
= The reported concentration is between die instiument detection limit and die contract required detection limit 

: below ground surface. 

'background. 

= Contract Laboratoiy Program. 

: Ecology and Environment Inc. 

: United States Enwonmental Protection Agency. 

: Identification. 

:inches. 

: The analyte was positively identified. Tbe associated numerical value is an estiinate. 

: Josephine Mine. 

3 Low bias. 

: milligrams per kilogram. 

s: Pend Oreille Mine/Mill. 

s probable point of entry. 

ssediment 

: Sample quantitation limit 

s Target analyte list 

s Tota] organic caibon. 

: The analyte was not detected. The associated numerical value is die contract required detection limit 
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Table 6-7 

GRANDVIEW MINE/MILL SURFACE WATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND 
SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 
EPA Sample ID 01264419 01264415 01264417 

CLP Inorganic ID MJ0GM8 MJ0GM4 MJ0GM6 

CLP Organic IP NU NU NU 

E & E Sample ID NU NU NU 
Stadon Locadon POBKOISW GMPP04SW GMPP05SW 

pescription Background Source 

Aliuninum 104 JB 156 JB 245 
Calcium 18700 18300 18800 
Iron 53.7 U 103 273 
Ixad 2.8 U 2.8 U 4.1 
Magnesium 4950 JB 4840 JB 5020 
Manganese 7.7 JB 

(15 SQL) 
11.1 JB 25.5 

Zinc 2.8 JB 
n n <irii\ 

5.5 JB 20.6 

=J1 
Note: Bold type indicates tiie sample concentration is above die detection limit 

Underline type indicates tbe sample result is significant as defined in Section 5. 

Key: 
B 
BK 
CLP 
E&E 
EPA 
GM 
ID 
J 
Ug/L 
NU 
PO 
PP 
SQL 
SW 
TAL 
U 

= The reported concenti-ation is between the instrument detection limit and the contract required detection limit 
= background. 
= Contract Laboratory Program. 
= Ecology and Environment Inc. 
= United States Environmental Protection Agency. 
= Grandview Mine/Mill. 
= Identiflcaiton. 
= The analyte was positively identified. The associated numerical value is an estimate. 
= micrograms per liter. 
= Not utilized. 
= Pend Oreille Mine/Mill. 
= probable point of entry. 
= sample quantitation limit 
= surfoce water. 
= Target analyte list 
= The analyte was not detected. The associated numerical value is the contract required detection limit 
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Table 6-8 

GRANDVIEW MINE/MTI L SEDIMENT SAMPLES 

ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER 

MINES AND M H L S 

PRELIMINARY ASSESSMENTS AND 

SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

EPA Sample ID 

CLP Inorganic ID 

CLP Organic ED 

E & E Sample ID 

Station Location 

Depth (in. bgs) 

Description 

01264420 

MJ0GM9 

J0GM9 

01050244 

POBKOISD 

0 -8 

Background 

^mAemm'ei^^^^^^^m^R 
Aluminum 

Arsenic 

Barium 

C îdminm 

Calcium 

Chromium 

popper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

jVanadium 

(zinc 

11100 

163 

183 

0.57 JB 
(0.57 SQL) 

21500 

17.6 

25.9 JL 
(31.6 AC) 

27000 

35.7 

8910 

921 

20.9 

2020JB 

283 

287 

01264416 

MJ0GM5 

J0GM5 

01050242 

GMPP04SD 

0 -8 

01264418 

MJ0GM7 

J0GM7 

01050243 

GMPP05SD 

0 - 8 

Source || 

^ ^ ^ ^ ^ ^ ^ 

3160 

4.5 

44.6 

0.34 U 

27500 JL 

7.1 

8.1 

7810 

43.5 

15000 JL 

209 JH 
(169 AC) 

5.9JB 

427 JB 

9.3 JB 

152 

p i a f ^ p f f l i ^ p o n f C m i ^ l ^ l ^ ^ ^ ^ ^ ^ ^ ^ P ^ ^ 

free 18800 1 8670 

^ ^ ^ ^ ^ ^ ^ 1 
8400 

5.2 

110 

L6 

14600 

25.5 

84.0 JL 

16600 

449 
10400 

313 

123 

1560 

20.1 

864 

^ ^ ^ ^ ^ ^ ^ 
10200 

0079 

Note: Bold type indicates Uie sample concentration is above die detection limit 

Underline type indicates the sample results is significant as defined in Section 5. 

Key: 
AC 
B 
bgs 
BK 
CLP 
E&E 
EPA 
GM 
H 
ID 
i i t 
J 
L 
mg/kg 
PO 
PP 
SD 
SQL 
TAL 
TOC 
U 

= adjusted concentration. 
= The reported concenUation is between the instrument detection limit and the omtract required detection Umit 
= below ground surface. 
= backgixnmd. 
c Contract Laboratory Program. 
= Ecology and Environment Inc. 
= United States Environmental Protection Agency. 
= Grandview Mine/Mill. 
= high bias. 
= Identificatioa 
= inches. 
= The analyte was positively identified. The associated numerical value is an estiinate. 
= low bias. 
= milUgrams per kilogram. 
= Pend Oreille Mine/Mill. 
= protiable point of entry. 
= sediment. 
= sample quantitation limit 
= Target analyte list 
= Total organic caibon. 
= The analyte was not detected. The associated numerical value is tiie contract required detection limit 
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Table 6-9 

PEND OREILLE MINE/MILL SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER MINES AND MILLS PJRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

EPA Sample ID 01264358 01264274 01264252 01264253 01264254 01264255 01264256 01264257 01264258 01264259 01264260 01264353 01264354 01264355 

CLP Inorganic ID MJOFLl MJ0F20 MJ0EZ7 MJ0EZ8 MJ0EZ9 MJOFOO MJOFOl MJ0F02 MJ0F03 MJ0F04 MJ0F05 MJ0FK6 MJ0FK7 MJ0FK8 

CLP Organic ID NU NU NU NU NU NU NU NU NU NU NU NU NU NU 

E & E Sample ID NU NU NU NU NU NU NU NU NU NU NU NU NU NU 

Station Location BK02SS BK03SS POTPOISS POTP02SS POTP03SS POTP04SS POrP05SS POTP06SS POTO07SS POTP08SS POTP09SS POWPOISS POWP02SS POWP03SS 

Depth (in. bgs) 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 

Description 

Aluminum 

Background TDF-1/Source TDF-3/Source TDF-2/Source Source 

13500 12900 325 

Arsenic 3.5 6.7 20.6 5.1 U 18.9 19.8 40.0 20.8 26.4 224 21.1 184 21.8 3S.1 

Barium 296 374 20.3 JB 71.1 704 8.7 JB 7.8 JB lO.OJB 15.7 JB 10.2 JB 8.9 JB 47.1 20:2 JB 29.5 JB 

Cadmium 0.86 JB 
(0.86 SQL) 

1.2 JB 
(1.2 SQL) 

15.0 0.08 U 2:2 8.5 8.2 11.9 30.4 20.1 104 4.0 34.2 44.1 

Calcium 19100 JL 2460 182000 16900 94100 152000 117000 148000 159000 156000 158000 262000 JL 190000 JL 195000 JL 

Chromium 22.6 12.9 104 19.2 13.9 3.9 2.7 7.1 143 8.0 7.2 3.9 2.0 JB 2.8 

Copper 17.0 JL 
(20.7 AC) 

19.7 JL 
(24.0 AC) 

176 .IL 27.6 JL 583 JL 90.0 JL 4103 JL 178 JL 242 .TL 113 JL 88.0 JL .21.2 JL 9.2 JL 10.8 JL 

Iron 18100 16700 32000 15900 37800 62700 1171000 60800 61800 61100 56000 4220 12400 8510 
Lead 47.2 JK 

(68 AC) 
223 680 9.5 467 666 1650 818 1760 1000 919 3010 JK 

(2090 AC) 
8100 JK 

(5625 AC) 
6030 JK 

(4188 AC) 
Magnesium 3870 JK 4360 74300 8460 42300 97400 70800 91800 69200 81800 73300 31000 JK 68500 JK 62400 JK 
Manganese 989 4050 228 310 279 220 214 236 217 208 184 105 194 196 
Mercury 0.06 U 0.06 U 0.25 0.07 U 0.16 0.15 0.10 0.18 0.58 0.25 0.16 0.05 U 0.16 0.19 
Nickel 18.9 194 9.6 JB 18.9 15.1 20.0 214 16.6 16.1 13.7 13.7 73.9 20.9 33.6 
Potassium 
Selenium 

2250 644 JB 195 JB 1340 JB 665 JB 
0.84 U 0.83 U 0.83 U 0.94 U 0.9 U 

743 JB 87.7 JB 
0.78 U 0.71 U 

134 JB 336 JB 156 JB 145 JB 
0.87 U 0.90 U 0.82 U 0.80 U 

985 JB 303 JB 505 JB 
3.1 0.70 U 1.7 

Silver 

Vanadium 
Zinc 

Note: 

0.68 JB 
(0.68 SQL) 

0.92 JB 
(0.92 SQL) 

0.65 JB 0.68 JB 1.1 JB 0.98 JB 23 13 JB 13 JB I.I JB 

35.2 17.9 7.2 JB 363 24.0 3.7 JB 5.1 JB 9.0 JB 11.0 JB 7.6 JB 
201 lis 4130 JH 

(2753 AC) 
67.6 JH 

(45.1 AC) 
2190 JH 

(1460 AC) 
1590 .TH 

(1060 AC) 
:i500 JH 

(1667 AC) 
2520 JH 

(1680 AC) 
6540 JH 

(4360 AQ 
4540 JH 

(3027 AC) 
Bold type indicates the sample concentratitm is above the detection limit 
Underline type indicates Uie sample result is significant as defiend in Section 

0.92 JB 0.54 JB 0.93 JB 0.73 JB 

7.6 JB 43.8 184 36.0 
2270 JH 

(1513 AC) 
890 7420 9300 

5. 

O 
O 
CO 
C5 



Key: 

AC = Adjsuted concenu^ion. 

B = The reported concentiation is between die instnunent detection limit and the contract required detection Umit 
bgs = below ground suiface. - ' " 
BK = backgroimd. 

CLP = Comract Laboratory Pnigram. 

E&E = Ecology and Environment Inc. 

EPA = United States Environmental Protection Agency. 

H = High bias. 
ID = Identification. ' 
in. = inches. 
J = The analyte was positively identified. The associated numerical vahie is an estimate. 
K s Unknown bias. 
L = Low bias. 
mg/kg = milUgrams per kilogram. 
NU = Not utilized. 
PO = Pend Oreille Mine/Milt 
SQL = sample quantitation limit 
SS = surface soil. 
TAL = Target analyte list 

TDF =TaiUngs disposal focility. 
= tailings pile. 

U = The analyte was not detected. Tbe associated numerical value is the contract required detection limit. 
WP = waste rock pile. 

o 
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Table 6-10 

PEND OREILLE MINE/MILL SURFACE WATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND 
SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON j 
EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E&E Sample ID 
Station Location 
Description 

f l^^Hf®^^ 
Barium 

Calcium 
Iron 
Lead 
Magnesium 
Manganese 

Zinc 
r 
1 

01264419 
MJ0GM8 

NU 
NU 

POBKOISW 
Background 

01264401 
MJOGLO 

NU 
NU 

POPPOISW 

01264410 
MJ0GL9 

NU 
NU 

POPP02SW 

01264412 
MJOGMl 

NU 
NU 

POPP03SW 
Source || 

57.3 JB 
(200 SQL) 

18700 
53.7 U 
2.8 U 

4950 JB 
7.7 JB 

(15 SQL) 
2.8 JB 

^ ( 2 0 SQL) 

71.6 JB 

48500 
71.3 U 

8J 
30200 

0.43 JB 

212 

58.5 JB 

89400 
409 
93 

29000 
33.0 

62.5 

^ ^ ^ ^ ^ : 
62.6 

20100 
107 

2.8 U 
5230 
lOJB 

44 JB 

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

Underline type indicates the sample results is sigiuficant as defined in Section 5. 

Key: 

B 

BK 

CLP 

E&E 

EPA 

ID 

J 

Mg^ 
NU 
PC 

PP 

SQL 

SW 

TAL 
U 

= The reported concentration is between the instrument detection Umit and the contract required detection limit 

= Background. 

= Contract Laboratoiy Program. 

= Ecology and Environment Inc. 

= United States Environmental Protection Agency. 

= Identification. 

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

= micrograms per Uter. 

= Not utilized. 

= Pend OreiUe Mine/Mill. 

= probable point of entry. 

= sample quantitation limit 

= suiface water. 

= Target analyte Ust 
= The analyte was not detected. Tbe associated numerical value is tfae contract required detection limit 
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pescription 

Aliunioum 
Arsenic 
Barium 
Cadmium 

Calcium 

Table 6-11 

PEND OREILLE MINE/MILL SEDIMENT SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RTVER 
MINES AND MILLS 

PRELIMNARY ASSESSMENTS AND 
SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 
EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E&E Sample ID 
Station Location 
Depth (in. bgs) 

01264420 
MJ0GM9 
J0GM9 

01050244 
POBKOISD 

0-8 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Vanadium 

Zinc 

Background 

11100 

01264411 

MJOGMO 

JOGMO 

01050239 

POPP02SD 

0 - 8 

01264413 

M J 0 G M 2 

J 0 G M 2 

01050240 

P O P P 0 3 S D 

0 - 8 

Source 

163 
183 

0.57 JB 
(0.57 SQL) 

21500 

17.6 

25.9 J L 
(31.6 AC) 

27000 

35.7 

8910 

921 

20.9 

283 
287 

Note 

3310 

13.1 

250 
6.1 

209000 J L 

9J. 
284 

31100 

346 
42200 J L 

1970 J H 
(1589 AC) 

404 
12.2 JB 

2370 

4250 

3.2 
44.7 JB 

0.27 U 

8600 J L 

6.0 

244 

9160 

23.6 

5930 J L 

160 J H 
(129 AC) 

7.8 JB 

154 
160 

0083 

Bold type indicates the sample concentration is above the detection limit 

UnderUne type indicates Uie sample result is significant as defined in Section 5. 

Key: 
AC 
B 
bgs 
BK 
CLP 
E&E 
EPA 
H 
ID 
in. 
J 
L 
mg/kg 
PO 
PP 
SD 
SQL 
TAL 
TOC 
U 

= adjusted concentration. 
= The reported concentration is between the instiument detection limit and the contract required detection limit 
= below ground surface. 
= background. 

= Contract Laboratoiy Program!. 
= Ecology and Environment, Inc 
= United States Environmental Protection Agency. 
= High bias. 

= Identificatioa 
= inches. 
= The analyte was positively identified. The associated numerical value is an estimate. 
= Low bias. 
= milligrams per kilogram. 
= Pend OreiUe Mine/MiU. 
= probable point of entry. 
= sediment. 
= sample quantitation limit 
= Target analyte Ust 
= Total organic caibon. 
= The analyte was not ddected. The associated numerical value is the contract required detection limit 
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Source: E&E2001b. Note: 

# 

Distance ftom downgradient sample to Pend Oreille 
River is approximately l.S miles. Pend Oreille River 
and the unnamed creek beyond this satnple arc not 
drawn to scale. 

Sample locations are approximate. 

0 20 40 

Approximate Scale in Feet 

Os 
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-Forest Road 

Blown Out .A, 

-Upgradient Sample 

•Wm 
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' •mM 

. - • I f M h i ^ 

ecology and environment, inc. 
Intematkmal Specialists in the Environment 
Seattle, Washington 

LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSIESSMENTS 
AND SITE INSPECTIONS 
Pend Oreille, Washington 

Figure 6-1 
BLUE BUCKET MINE 

SITEMAP 

Date: 
2-28-02 

Drawn by: 
AES 10:START-2\01080009\S714\fig 6-1 
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Source: E&E200lb. Note: 

A 
0 20 40 

Approximate Scale in Feet 

Distance from downgradient sample to Pend Oreille 
River is approximately 1.5 miles. Pend Oreille River 
and the unnanjed creek beyond this sample are not 
drawn to scale. 

Sample locations are approximate. 

Key; 

BB Blue Bucket Mine 
PP PPE Sample 

PPE Probable Point of Entry 
SD Sediment 
SW Surface Water 

-i.if.-^j^i 

•?m 

ecology and environment, inc. 
Intemationai Specialists In the Environment 
Seattle, Washington 

LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS 
AND SITE INSPECTIONS 
Pend Oreille, Washington 

Figure 6-2 
BLUE BUCKET MINE 

SAMPLE LOCATION MAP 

Date: 
2-28-02 

Drawn by: 
AES 

C? 

I0:START-2\01080009\S714\fig 6-2 
CO 
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Approximate Scale in Feet 

•-Mud Area 
No Outflow 
Noted 

ecology and environment , inc. 
IntumaSonalSpMiaGstB in die Envinxsnent 
ri<it11i, WuliiiiytQn 

LOWER PEND OREILLE RTVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS 
AND SITE INSPECTIONS 
Pend Oreille, Washington 

Figure 6-3 

ORIOLE MINE 
SITEMAP 

Date: 
2-28-02 

Drawn by: 
AES IO:START-2\OI080009\S7l4\fig 6-3 
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Note: Pend Oreille River and Flume Creek are not drawn to scale. 

ecology and environment, inc. 
Intanwtional Spedallsb In ttw Environment 

LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS 
AND SITE INSPECTIONS 
Pend Oreille, Washington 
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Figure 6-5 

JOSEPHINEMINE 
SITEMAP 

Date: 
2-28-02 

Drawn by: 
AES IO:START-2\OI08009\S7l4\fig 6-5 
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1 Source: E&E2001b. 

1 

A w 
0 10 20 

Key: 1 

JO Josephine Mine 1 

PP PPE Sample 1 

PPE Probable Point of Entry j 

SD Sediment 

SP Spring 

SW Surface Water 
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KEV: 

PPb Probable Point of Entry 

• Co-Located Surface and Subsurface 
Soil Sample Location 

D Surface Soil Sample Location 

A Co-Located Surface Water and 
Sediment Sample Location 

A Background Co-Located Surface 
Water and Sediment Sample Location 

TPOl (Five-Point Composite Sample) 

TP02 (Five-Point Composite Sample) 

A PRO! 

Note; Base map features are not to scale; 
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MINES AND MILLS 

PRELIMINARY ASSESSMENTS 
AND SITE INSPECmONS 
Pend Oreille, Washington 

Figure 6-9 
GRANDVIEW MINE/MILL 
SAMPLE LOCATION MAP 

PPE TO PEND OREILLE RTVER 
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Drawn by: 

AES 10:START-2\OI080009\S7l4\fig 6-9 
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Source: Cominco American Inc. 
Note: Map features beyond main study area are not drawn to scale. 
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Key; 
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LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS 
AND SITE INSPECTIONS 

Pend Oreille County, Washington 

Figure 6-11 
PEND OREILLE MINE/MILL 

SITEMAP 

Date: 
3/1/02 

Drawn by: 
AES 10:START-2\01080009\S714\fig 6-11 
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7. EPA CLP ANALYTICAL RESULTS, SURFACE WATER 

MIGRATION/EXPOSURE PATHWAYS, AND TARGETS 

The following sections describe the surface water migration pathway for the 5 mines/mills that 

were sampled; namely Blue Bucket Mine, Oriole Mine, Josephine Mine, Grandview Mine/Mill, and Pend 

Oreille Mine/Mill; tributaries that were sanq)led; potential targets within the range of influence of these 

mines/mills (Figures 7-2 through 7-11); and a discussion of sanple results evaluated in accordance with 

criteria described in Section 5.1.2. Analytical data forms from laboratory analyses are provided in 

Appendix D. 

An evaluation ofthe groundwater migration, soil exposme and air migration pathways for the 

Blue Bucket Mine, Oriole Mine, Josephine Mine, and Pend Oreille Mine/Mill was not conducted as part 

of this investigation. An evaluation of these pathways for the Grandview Mine/Mill site can be found in 

die Grandview Mine PA/SI report prepared by E «fc E for EPA, dated June 2001. 

A description of the groundwater migration, soil exposure and air migration pathways for the Pend 

Oreille Mine/Mill with site conditions observed as of May 2000, can be found in the Pend Oreille Mine 

Preliminary Assessment report prepared by E «& E for EPA, dated November 2000. 

Refer tb Table 7-1 for PPEs of each sampled mine/mill. 

7.1 BLUE BUCKET MINE 

7.1.1 Surface Water Pathway Descriptioii 

The potential source area at the Blue Bucket Mine to an unnamed creek includes a waste rock pile 

measuring approximately 60 feet long by 50 feet wide by 15 feet deep. The distance from the waste rock 

pile to die unnamed creek is approximately 30 feet. Potential flow from a shaft on the property to die 

unnamed creek is approximately 5 feet (Figure 6-2, Table 7-1). 

The START-2 estimated the flow of the unnamed creek to be 20 gpm. The average annual flow rate 

recorded for Pend Oreille River near Metaline Falls is 24,580 cubic feet per second (USGS 1992). 

The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The 

2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001). 

10:START-2\01080009\S714 7 -1 
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Soils in the area of Blue Bucket Mine were mapped as Belzar silt loam, high precipitation, 20 to 40 

percent slopes. This moderately deep, well drained soil is on the foot slopes and ridgetops of foothills and 

mountains. It formed in a mantie of volcanic ash and loess over residuum and colluvium derived dominantly 

from calcareous rock and limestone. Slopes are convex and generally have north and east aspects. 

Typically, the surface is covered with a mat of organic material about 1 inch thick. The surface layer is 

brown silt loam about 7 inches thick. The upper 6 inches of the subsoil also is brown silt loam. The lower 7 

inches is brown channery loam. The substratum is pale brown very channery loam about 15 inches thick. 

Fractured limestone is at a depdi of about 35 inches. The depth to bedrock ranges from 20 to 40 inches. 

Included in this unit are small areas of Belzar silt loam that has a slope of less than 20 percent or more than 

40 percent, Ahren loam. Aits loam. Boundary silt loam, Hartill silt loam, and Waits loam. Also included are 

Rock outcrop on ridges and knobs and poorly drained soils in draws and adjacent to seeps and springs. 

Permeability is moderate in Belzar soil. Available water capacity is low. The effective rooting depth is to 

20 to 40 inches. Runoff is rapid, and the hazard of water erosion is severe. (USDA 1992) 

Approximately 23 upgradient acres of land is expected to drain through the source area at the mine 

(USGS 1992b). The drainage area of sources is approximately 80 acres (USGS 1992b). 

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least every two 

years (USGS 1998a). 

No containment such as run off controls exist at the mine. 

7.2 ORIOLEMINE 

7.2.1 Surface Water Pathway Description 

Potential source areas at the Oriole Mine to Linton Creek include waste rock piles described in 

Section 6. The largest waste rock pile measured approximately 25 feet long by 15 feet wide by 4 feet deep. 

Flow from a nearby spring reaches the waste rock pile and continues into a muddy area with no flow. The 

START-2 estimated spring flow at 32 gpm. There is a potential for overland flow from the muddy area to 

Linton Creek during periods of heavy rainfall or snowmelt, and floods (Figure 6-4, Table 7-1). Linton 

Creek, a tributary to the Pend Oreille River, is located north of Metaline Falls. It is located on the west side 

of the Pend Oreille River approximately 1 mile upstream from Metaline Falls and 11 miles upstream from 

Boundary Dam with an estimated flow of 2 cubic feet per second (cfs; Ecology 2001b). 

The average annual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cubic 

feet per second (USGS 1992). 
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The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The 

2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001). 

Soils in the vicinity of Oriole Mine were mapped as Belzar, high precipitation-Rock outcrop 

complex, 5 to 40 percent slopes. This map unit is on the toe slopes, foot slopes, and ridgetops of foodiills 

and mountains. Slopes are convex and generally have north and east aspects. This unit is about 65 percent 

Belzar silt loam, high precipitation, 5 to 40 percent slopes, and 20 percent Rock outcrop. The conqxjnents 

of this unit occur as areas so intricately intermingled that mapping them separately is not practical at the 

scale used by USDA. Included in diis unit are small areas of Belzar silt loam diat has a slope of less than 5 

percent or more than 40 percent, Ahren loam. Aits loam. Boundary silt loam, Hartill silt loam, and Waits 

loaih. Also included are very stony and very shallow soils near the Rock outcrop and poorly drained soils in 

draws and adjacent to seeps and springs. The Belzar soil is moderately deep and well drained. It formed in 

a mantle of volcanic ash and loess over residuum and colluvium derived dominantiy from calcareous rock 

and limestone. Typically, the surface is covered with a mat or organic material about 1 inch thick. The 

surface layer is brown silt loam about 7 mches thick. The upper 6 inches of the subsoil also is brown silt 

loam. The lower 7 inches is brown chaimery loam. The substratum is pale brown very channery loam about 

15 inches thick. Fractured limestone is at a depth of about 35 inches. The depth to bedrock ranges from 20 

to 40 inches. Permeability is moderate in the Belzar soil. Available water capacity is low. The effective 

rooting depth is 20 to 40 inches. Runoff is rapid, and the hazard of water erosion is severe. The Rock 

outcrop consists mainly of exposed calcareous shale or limestone. (USDA 1992) 

Approximately 80 upgradient acres of land is expected to drain through the somce area at the mine 

(USGS 1984). The drainage area of sources is approximately 43 acres (USGS 1984). 

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least every two 

years (USGS 1998a). 

No containment such as run off controls exist at the mine. 

73 JOSEPHINEMINE 

73.1 Surface Water Pathway Description 

The potential source area at the Josephine Mine to the Pend Oreille River is a waste rock pile 

measuring approximately 60 feet long by 10 feet high by 2 feet deep. The entire length of the waste rock 

pile extends into die Pend Oreille River (Figure 6-6, Table 7-1). 

The average armual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cubic 

feet per second (USGS 1992). 
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The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The 

2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001). 

Soils iri the vicinity of Josephine Mine were mapped as Belzar silt loam, high precipitation, 20 to 40 

percent slopes as described previously for Blue Bucket Mine. (USDA 1992) 

Approximately 4 upgradient acres of land is expected to drain through the source area at the mine 

(USGS 1992a). The drainage area of sources is approximately 23 acres (USGS 1992a). 

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flotxl at least every two 

years (USGS 1998a). 

No containment such as run off controls exist at the mine. 

7.4 GRANDVIEW MINE/MILL 

7.4.1 Surface Water Pathway Description 

The site is located approximately 0.75 mile east of Pend Oreille River. Site topography slopes 

gentiy toward Pend Oreille River. The two main levels are relatively flat with a slope between them. There 

is another slope between the lower level and the suspected tailings pile, which slopes gentiy toward Pend 

Oreille River. The nearest potential source area at the site to the river is the suspected tailings pile. From 

this source area, it is approximately 300 feet overland to Pend Oreille River (Figure 6-12, Table 7-1). From 

this FFE) in Pend Oreiiie River, it is approximately 8 miles to Boundary Dam. 

The average annual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cubic 

feet per second (USGS 1992). 

The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The 

2-year, 24-hoiu-rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001). 

Soils in the vicinity of Grandview Mine/Mill were mapped as Belzar, high precipitation-Rock 

outcrop con^lex, 40 to 65% slopes; and Dufort silt loam, 0 to 15% slopes. Belzar, high precipitation-Rock 

outcrop complex, 40 to 65% slopes was mapped on the back slopes and ridgetops of foothills and mountains. 

Slopes are convex and generally have north and east aspects. This unit is about 65% Belzar silt loam, high 

precipitation, 40 to 65% slopes, and 20 percent Rock outcrop. The components of this unit occur as areas so 

intricately intermingled that mapping them separately is not practical at the scale used by USDA. Included 

in diis unit are small areas of Belzar silt loam that has a slope of less than 40% or more than 65%, Ahren 

loam. Aits loam. Boundary silt loam, Hartill silt loam, and Waits loam. Also included are very stony and 

very shallow soils near the Rock outcrop and poorly drained soils in draws and adjacent to seeps and 

springs. The Belzar soil is moderately deep and well drained. It formed in a mantie of volcaiuc ash and 
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loess over residuum and colluvium derived dominantiy from calcareous rock and limestone. Typically, the 

surface is covered with a mat of organic material about 1 inch thick. The surface layer is brown silt loam 

about 7 inches thick. The upper 6 inches of the subsoil also is brown silt loam. The lower 7 inches is brown 

channery loam. The substratum is pale brown very channery loam about 15 inches thick. Fractured 

limestone is at a depth of about 35 inches. The depth to bedrock ranges from 20 to 40 inches. Permeablity 

is moderate in the Belzar soil. Available water capacity is low. The effective rooting depth is 20 to 40 

inches. Runoff is very rapid, and the hazard of water erosion is very severe. The Rock outcrop consists 

mainly of exposed calcareous shale or limestone. (USDA 1992) 

Dufort silt loam, 0 to 15% slopes are very deep, well drained soil on foothills. It formed in a thick 

mantie of volcanic ash and loess over glacial drift of mixed mineralogy. Slopes are convex. Typically, the 

surface is covered with a mat of organic material about 1 inch thick. When mixed to a depth of about 5 

inches, the surface layer is Ught yellowish brovm silt loam. The upper part ofthe subsoil also is light 

yellowish brown silt loam. It is about 13 inches thick. The lower part is pale brown gravelly loam about 12 

inches thick. The substratum to a depth of 60 inches or more is pale brown very gravelly sandy loam. 

Included m this unit are small areas of Dufort silt loam that has a slope of more than 15%, Dufort very stony 

sih loam. Aits loam, Bonner silt loam, Martella silt loam, Newbell silt loam, and Scrabblers silt loam. 

Permeability is moderate to a depth of 30 inches in this Dufort soil and moderately rapid below that depth. 

Available water capacity is moderate. The effective rooting depth is 60 inches or more. Runoff is medium, 

and the hazard of water erosion is moderate. (USDA 1992) 

Approximately 4 upgradient acres of land are expected to drain through a source area at the site 

(USGS 1992a). The drainage area of sources is approximately 33 acres (USGS 1992a). 

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least every two 

years (USGS 1998a). 

No source area at the site has any flood containment mechanisms. 

7.5 Pend OreiUe Mine/Mill 

7.5.1 Surface Water Pathway Description 

The Pend Oreille Mine/Mill site is located approximately 0.75 mile east of Pend Oreille River. Site 

topography slopes gently toward Pend Oreille River. The two main levels are relatively flat with a slope 

between them. There is another slope between the lower level and the suspected tailings pile, which slopes 

gently toward Pend Oreille River. Potential source areas at the site include mine water discharge into the 
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Pend Oreille River, three TDFs, and one waste rock pile. A description of overland flow from source areas 

at the site to associated PPEs is provided in Table 7-1. PPE locations are shovm in Figure 6-12. 

Surface' water flows are generated from precipitation in the form of rainfall or snowfall, and where 

groundwater is exposed at the surface. 

Several creeks transect the site. Threemile Creek, which flows year-round and has flow rates of a 

few hundred gallons per minute or higher depending on the time of year, is located near the northem border 

of the mine and adjacent to USFS-managed lands. Threemile Creek is primarily confined to a single chaimel 

along most of its lengdi within the mine area, and dorms a large forested wetiand used by beavers near the 

northeastem boundary ofthe mine. (Ecology 2000) 

Two creeks are found near the TDF-1. One creek (Creek 1) originates to the east of the mine, near 

the golf course. Water flows within a well-defined channel along most of its length during most of the year 

and empties into Pend Oreille River. (Figure 6-12; Ecology 2000) 

Two seep areas are located by TDF-2 and TDF-3. The water in these seeps appear to originate from 

hill slopes and from TDF-2. This seepage is collected in diversion channels and routed aroimd and to the 

base of TDF-1, where it meets with natural seepage. This water then flows downslope (Creek 2) and drains 

into Pend Oreille River (PPE 2). Surface water runoff from TDF-1 and TDF-2 drains into installed 

diversion ditches which drain into Pend Oreille River. (Figure 6-12, Ecology 2000) 

A thriu Uuiiaiiu^ Creek (Creek 3) originates off the properiy east of die 9ui/lSui fafiway ofthe 

Metaline Falls Golf Course. It flows approximately 160 feet through a wetiand on the edge of the fairway, 

and for an additional 150 feet on the fahway before flowing underground. (Ecology 2000) 

Frog Creek originates approximately 900 feet dovraslope from TDF-3 as a groundwater spring and 

seep. Frog Creek derives its water from groundwater flowmg beneath the kettie basin that holds TDF-3 and 

from precipitation; it has a perennial flow. Initially, water from the spring flows into several channels, 

which then join into a single channel approximately 400 feet downstream from the source. This channel 

flows downhill until it intersects an access road that leads to TDF-1, then flows northerly along this road, 

and then westerly under the road into a small pond. The flow rate is estimated by Ecology to be 40 gpm. 

The creek flows from the pond in a northwesterly dhection until surface flow termiates approximately 100 

feet dowiislope from the pond. The creek resurfaces approximately 50 feet downslope from the southem 

mine access road that parallels Pend Oreille River. The water collects into two chanels and eventually flows 

into Pend Oreille River. (Figure 6-12, Ecology 2000) 

10:START-2\01080009\S714 7 -6 



0102 

Flume and Beaver creeks are important tributaries of Pend Oreille River that drain into the river 

from the west and are also near the site. Surface water runoff from the staged waste rock may drain by sheet 

flow into Flume Creek which drains into Pend Oreille River. 

Each of the PPEs described in this report are located along the Pend Oreille River. Approximately 8 

miles of the 15-mile TDL are on the Pend Oreille River between the PPEs on site and Boundary Dam; 1 mile 

covers die final section of the Pend Oreille River from Boundary Dam to the Canadian border; and the 

remaining 6 miles are on the Pend Oreille River in Canada (Figure 7-11). 

The average annual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cubic 

feet per second (USGS 1992). 

The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The 

2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001). 

Soils in the vicinity of Pend Oreille Mine/Mill were mapped as Dufort silt loam, 0 to 15% slopes; 

Dufort very stony sih loam, 0 to 40% slopes; Hartill silt loam, 0 to 15% slopes; Hartill silt loam, 40 to 65% 

slopes; Kaniksu sandy loam, 0 to 15% slopes; Kaniksu sandy loam, 15 to 40% slopes; Sacheen loamy fine 

sand, 5 to 15% slopes; and Threemile silt loam, 25 to 40% slopes. (USDS 1992) 

Dufort silt loam, 0 to 15% slopes are described previously for Grandview Mine/Mill (USDA 1992). 

Dufort very stony silt loam, 0 to 40% slopes are very deep, well drained soil on the toe slopes and 

foot slopes of foothills. It formed in a mantie of volcanic ash and loess over glacial drift or mixed 

mineralogy. Slopes are convex. Typically, the surface is covered with a mat of orgaiuc material about 1 

inch thick. The surface layer is light yellowish brown very stony silt loam about 12 inches thick. The 

subsoil is pale brown gravelly loam about 14 inches thick. The substratum to a depth of 60 inches or more is 

pale brown very gravelly sandy loam. Included in this unit are small areas of Dufort very stony silt loam 

that has a slope of more dian 40%, Dufort silt loam. Aits stony loam, Bonner gravelly sih loam, Martella silt 

loam, Newbell stony silt loam, and Scrabblers silt loam. Permeability is moderate to a depth of 26 inches in 

this Dufort soil and moderately rapid below that depth. Available water capacity is low. The effective 

rooting depth is 60 inches or more. Runoff is rapid, and the hazard of water erosion is severe. (USDA 

1992) 

Hartill silt loam, 0 to 15% slopes are moderately deep, well drained soil on the toe slopes and 

ridgetops of foothills and mountains. It formed in a mantie of volcanic ash and loess over residuum and 

colluvium derived dominantiy from phyllite and quartzite. Slopes are convex and generally have north and 

east aspects at the lower elevations and south and west aspects at the higher elevations. Typically, the 

surface is covered with a mat of organic material about 1 Vi inches thick. When mixed to a depth of about 8 
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inches, the surface layer is pale brown silt loam. The upper part of the subsoil also is pale brown silt loam. 

It is about 4 inches thick. The lower part is light yellowish brown channery loam about 6 inches thick. The 

upper part of the substratum is light yellowish brown very channery loam about 9 inches thick. The lower 

part is very pale brown very channery loam about 9 inches thick. Phyllite is at a depth of about 36 inches. 

The depth to bedrock ranges from 20 to 40 inches. Included in this unit are small areas of Hartill silt loam 

that has a slope of more than 15%, Aits loam, and Newbell silt loam Also included are Raisio channery 

loam on south- and west-facing slopes and Rock outcrop on ridges and knobs. Permeability is moderate in 

this Hartill soil. Available water capacity is low. The effective rooting depth is 20 to 40 inches. Runoff is 

medium, and the hazard of water erosion is moderate. (USDA 1992) 

Hartill silt loam, 40 to 65% slopes are moderately deep, well drained soil on the back slopes of 

foothills and mountains. It formed in a mantie of volcanic ash and loess over residuum and colluvium 

derived dominantiy from phyllite and quartzite. Slopes are convex and generally have north and east aspects 

at the lower elevations and south and east aspects at the higher elevations. Typically, the surface is covered 

with a mat of organic material about 1 Vi inches thick. When mixed to a depth of about 8 inches, the surface 

layer is pale brown silt loam. The upper part of the subsoil also is pale brown silt loam. It is about 4 inches 

thick. The lower part is light yellowish brown channery loam about 6 inches thick. The upper part ofthe 

substratum is light yellowish brown very channery loam about 9 inches thick. The lower part is very pale 
u ..__. »i 1 1 . n : 1 »t.:_i. -ni—.ii:._ ; » _ j .u _*• „ u » . . . i e . :^,.U..... T l .« <l.>...»k' •« 
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bedrock ranges from 20 to 40 inches. Included in this unit are small areas of Hartill silt loam that has a 

slope of less than 40% or more than 65%, Aits loam, and Newbell silt loam. Also included are Raisio 

chaimery loam on south- and west-facing slopes. Rock outcrop on ridges and knobs, and poorly drained soils 

in draws and adjacent to seeps and springs. Permeability is moderate in this Hartill soil. Available water 

capacity is low. The effective rooting depth is 20 to 40 inches. Runoff is very rapid, and the hazard of 

water erosion is very severe. (USDA 1992) 

Kaniksu sandy loam, 0 to 15% slopes is very deep, well drained soil on terraces. It formed in sandy 

glacial outwash of mixed mineralogy. The outwash has a mixture of volcanic ash and loess in the upper 

part. Typically, the surface is covered with a mat of organic material about 1 inch thick. The surface layer 

is browil sandy loam about 7 inches thick. The subsoil is light yellowish brown sandy loam about 23 inches 

thick. The substratum to a depth of 60 inches or more is pale brown gravelly loamy sand. Included in this 

unit are small areas of Kaniksu sandy loam that has a slope of more than 15%, Bonner silt loam, Dalkena 

fine sandy loam, Sacheen loamy fine sand, and Scotia fine sandy loam. Permeability is moderately rapid to 

a depth of 30 inches in this Kanisku soil and rapid below that depth. Available water capacity is low. The 
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effective rooting depth is 60 inches or more. Runoff is medium, and the hazard of water erosion is 

moderate. (USDA 1992) 

Kaniksu sandy loam, 15 to 40% slopes is very deep, well drained soil on terraces. It formed in 

sandy glacial outwash of mixed mineralogy. Typically, the surface is covered with a mat of organic material 

about 1 inch thick. The surface layer is brown sandy loam about 7 inches thick. The subsoil is Ught 

yellowish brown sandy loam about 23 inches thick. The substratum to a depth of 60 inches or more is pale 

brown gravelly loamy sand. Included in this unit are small areas of Kaniksu sandy loam that has a slope of 

less than 15% or more than 40%, Dalkena fine sandy loam, Orwig sandy loam, Sacheen loamy fine sand, 

and Scotia fine sandy loam. Permeability is moderately rapid to a depth of 30 inches in this Kanisku soil 

and rapid below that depth. Available water capacity is low. The effective rooting depth is 60 mches or 

more. Runoff is medium, and the hazard of water erosion is moderate. (USDA 1992) 

Sacheen loamy fine sand, 5 to 15% slopes are very deep, somewhat excessively drained soil on 

terraces and old alluvial fans. It formed in sandy glaciofluvial material of mixed mineralogy. Typically, the 

surface is covered with a mat of partially decomposed organic material about 1 inch thick. The surface layer 

is dark brown loamy fine sand about 6 inches thick. The upper 6 inches of the subsoil also is dark brown 

loamy fine sand. The lower 12 inches is yellowish brovra loamy sand. The upper 6 inches ofthe substratum 

is light yellowish brown loamy coarse sand. The lower part to a depth of 60 inches or more is light 

yellowish brown sand. Included in this unit are small areas of Sacheen loamy fine sand that has a slope of 

less than 5% or more than 15%, Dalkena fine sandy loam, Dufort silt loam, Kaniksu sandy loam, and Scotia 

fine sandy loam. Also included are Rathdmm very fine sandy loam in depressions and poorly drained soils 

in draws. PermeabiUty is rapid to a depth of 24 inches in this Sacheen soil and very rapid below that depth. 

Available water capacity is low. The effective rooting depth is 60 inches ore more. Runoff is slow, and the 

hazard of water erosion is sUght. (USDA 1992) 

Threemile silt loam, 25 to 40% slopes are deep, well drained soil on the foot slopes of foothills and 

mountains. It formed in a mantie of volcanic ash and loess over calcareous glacial tiU. Slopes are convex. 

Typically, the surface is covered with a mat of organic material about 1 V4 inches thick. The surface layer is 

yellowish brown silt loam about 4 inches thick. The upper 6 inches of the subsoil is yeUowish brown loam. 

The lower 5 inches is brown graveUy loam. The upper 17 inches of the substratum is pale brown very 

gravelly loam. The lower 20 inches is light brownish gray extremely gravelly loam. Limestone is at a depth 

of about 52 inches. The depth of bedrock ranges from 40 to 60 inches. Included in this unit are small areas 

of Threemile silt loam that has a slope of less than 25% or more than 40%, Ahren loam. Boundary silt loam, 

and Newbell silt loam. Also included are Anglen silt loam, Kaniksu sandy loam, and Kiehl gravelly loam on 
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terrace remnants; Belzar silt loam on the upper parts of the slopes; Rock outcrop on knobs; and poorly 

drained soils in draws and adjacent to seeps and springs. Permeability is moderate in this Threemile soil. 

Available water capacity is low. The effective rooting depth is 40 to 60 inches. Runoff is rapid, and the 

hazard ofwater erosion is severe. (USDA 1992) 

The Pend Oreille Mine/Mill and surrounding area is underlain by Metaline Limestone, which is 

overlain by Ledbetter Slate. On die surface above the mine workings, a very large part of the Ledbetter and 

some of the Metaline is concealed beneath Quaternary lake deposits that range in thickness from a thin 

veneer to 200 feet or more. This glacial covering is especially extensive east of Pend Oreille River. Most of 

the carbonate rock is medium-to-dark-gray crystalline dolomite, commonly having a medium- to 

coarse-grained texture, but some very fine-grained, gray limestone is exposed at many places in both the 

eastern and westem mine workings. Some dolomite is creamy, light gray, or black, and locally the grain size 

is very fine. (Ecology 2000) 

The uppermost 25 feet ofthe Metaline commOnly contains irregular zones of dark-gray to black 

crystalline limestone, although at other places all rock in this position is dark crystalline dolomite. Black 

shaley partings and some shale lenses a few inches thick are locally present in these upper rocks. At many 

places altered rock is in die form of uregularly-shaped masses of dolomite breccia that range widely in size 

and grade imperceptibly into non-brecciated dolomite. As a very general statement it can be said that the 

uppcnnOsi 150 feet of Metaline Limestone in the Fend Oreiiie Mine/Miii and surrounding area is Crysialliiie 

dolomite that overlies gray limestone, although at places gray massive limestone is found 50 feet or less 

below the slate. (Ecology 2000) 

Approximately 13,698 upgradient acres of land are expected to drain through a source area at the 

site (USGS various dates). The drainage area for the waste rock pile at the site is estimated to be 64 acres 

(USGS various dates). 

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least every two 

years (USGS 1998a). 

7.6 Tributaries 

Tributaries to the lower Pend Oreille River that were sampled as part of this field effort include 

Linton Creek, Sullivan Creek, Flume Creek, Beaver Creek, Slate Creek, Ledbetter Creek, Everett Creek, 

unnamed tributary. Lime Creek, and Pewee Creek (Figure 7-12). Sample results are summarized in Tables 

7-5 and 7-6. 
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Linton Creek is located on the west side of the Pend Oreille River 1 mile upstream from Metaline 

Falls and approximately 11 miles upstream from Boundary Dam with an estimated flow of 2 cfs (Ecology 

2001b). Sullivan Creek is located on the east side of the Pend Oreille River approximately Vi mile 

downstream from Metaline Falls and 9 miles upstream from Boundary Dam with an estimated flow less than 

10 cfs on the North Fork of Sullivan Creek and an estunated flow between 30 and 170 cfs on SulUvan Creek 

(Ecology 2001b). Flume Creek is located on the west side, of the Pend Oreille River approximately 1 mile 

downstream from Metaline Falls and 8 miles upstream from Boundary Dam with an estimated flow between 

5 and 35 cfs (Ecology 2001b). Beaver Creek is located on the west side of the Pend OreiUe River 

approximately 2 miles downstream from Metaline Falls and 7 miles upstream from Boundary Dam. Slate 

Creek is located on the east side of the Pend Oreille River approximately 4 miles downstream from Metaline 

Falls and 5 miles upstream from Boundary Dam. Ledbetter Creek is located on the west side of the Pend 

Oreille River approximately 5 miles downstream from Metaline FaUs and 4 miles upstream from Boundary 

Dam. Everett Creek is located on the west side of the Pend Oreille River approximately 5 mUes downstream 

from Metaline Falls and 4 miles upstream from Boundary Dam. The unnamed tributary is located on the 

east side of the Pend Oreille River approximately 7 miles downstream from Metaline FaUs and 3 miles 

upstream from Boundary Dam. Lime Creek is located on the east side of the Pend Oreille River 

approximately 7 miles downstream from Metaline Falls and 1 mile upstream from Boundary Dam. Pewee 

Creek is located on the west side of the Pend Oreille River approximately 9 miles dovwistream from' 

Metaline Falls and 1 mile upstream from Boundary Dam. 

7.7 Targets 

This section discusses potential target information for the 5 mines that were sanq)led; namely. Blue 

Bucket Mine, Oriole Mine, Josephine Mme, Grandview Mine/MiU, and the Pend OreUle Mine/MUl, 

The Clark-Fork/Pend OreUle Basin is characterized by highly valued recreational and economic 

resources and is the central focus of nearly every major urban, industrial and agricultural activity in the 

region. Vast resources of minerals, timber, fish, wildlife, water, rangeland, and croplands support a variety 

of human uses, ranging from mining and agriculture to recreational fishing and boating. (EPA 1993) 

Surface water intakes are reported to lie within the surface water target distance limit (TDL) for 

each of the mines/mills sampled. Refer to Table 7-2 for surface water intakes for each mine/miU. The 

average number of persons per household in Pend Oreille County is 2.51; therefore, the START-2 estunates 

the following: 
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• There are 112.95 persons using surface water for drinking water within a 4-mile radius of 
Blue Bucket Mine; 

• There are 112.95 persons using surface water for drinking water within a 4-mile radius of 
Oriole Mine; 

• There are 92.87 persons using surface water for drinking water within a 4-mile radius of 
Josephine Mine; 

• There are 143.07 persons using surface water for drinking water within a 4-mile radius of 
Grandview MineMill; and 

• There are 130.52 persons using surface water for drinlcing water within a 4-mile radius of 
Pend Oreille Mine/Mill. (Ecology 200la) 

The START-2 expects diat surface water wiU be used widiin the TDL for urigation of commercial 

food or forage crops or for watering of commercial livestock. 

Fishing occurs on Pend Oreille River; however, the river is relatively underatilized with respect to 

fisheries (BLM 2001). Boundary Dam notes that visitors can fish for rainbow trout as they drift down the 

river in a raft or boat (BLM 2001). Seattie City Light is promoting tourism with 

www.cityofseattie.net/light/tours/boundary (Baker 2001). Fishing around Box Canyon Dam has been 

documented; however, fish catch data are not available. The area contains trout, perch, catfish, but no 

steelhead or salmon (Owens 2001). 

Most of the fishing that occurs on the Pend Oreille River is by local residents, and is concentrated at 

the mouth of major tributaries such as Flume, Sullivan, and Slate creeks. Some boating occurs on the river 

adjacent to the mine/mill areas. Rafting, innertubing, swimming, jetskiing, and waterskiing occur 

predominantly upstream from the 5 mines/mills that were sampled between Box Canyon Dam and Metaline 

Falls. A privately-conducted jet-boat tour of the Pend Oreille River from Box Canyon to Boundary Dam 

passes by the 5 mines/mills that were sampled approximately four days each week during late spring, 

summer, and early fall tourist season. At present, the only boat launches along this stretch ofthe Pend 

OreiUe River are in Metaline and at the Boundary Dam (Ecology 2000). 

One fish species present in the lower Pend OreiUe River has been listed as threatened by the federal 

government; bull trout (̂ Salvelinus confluentus), a Federal listed threatened species found in the Columbia 

River basin distinct population segment, was listed as a threatened species by the United States Fish and 

Wildlife Service on June 10,1998. One bird species present in the lower Pend OreiUe River has been Usted 

as threatened or endangered by the state or federal government The American peregrine falcon (Faico 

peregrinus anatum; a State listed endangered species) typically lives along mountain ranges, river vaUeys, 
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and coastlines. Peregrine falcons may occasionally fly along Pend Oreille River near the 5 mines/mills that 

were sampled. (Ecology 2000) 

Five mammal species in the vicinity pf the 5 mines/mills that were sampled have been listed as 

threatened or endangered by the state or federal govemment. Gray wolves (Canis lupus; a Federal listed 

endangered species) have been sighted and their presence confirmed in the Colville National Forest, 

although these are likely lone dispersing wolves. Camera surveillance has not detected wolves, and no 

systematic surveys for wolves have been conducted. Grizzly bears (Ursus arctos; a Federal listed threatened 

and State listed endangered species) are present throughout the ColvUle National Forest, although the 

number of bears is lower near Lake Sullivan and the 5 mines/mills that were sampled. A grizzly bear den 

has been found on the Colville National Forest, east of the Pend Oreille Mine/MiU near the Idaho twrder, 

and grizzly bears have been radio-located on both sides of the Pend Oreille River. The Pend Oreille 

Mine/Mill is adjacent to a designated grizzly bear recovery area, which begins east of State Route 31. The 

North American (Canada) lynx (Lynx carmdensis; a proposed Federal Usted threatened or endangered and 

State listed threatened species) may travel through the 5 mines/miUs areas that were san:q)led; tracks of lynx 

were found in die Slate Creek drainage in 1978. The Pacific fisher (Martes penrumti pacifica; a Federal 

listed species of concern and State listed endangered species) is a large, weasel-like animal. There have 

been unconfirmed sightings in the 5 mine/mill areas that were sampled, and it is believed that the fisher may 

be present around SulUvan and Slate creeks, as well as Sullivan Lake. The woodland (mountain) caril)ou 

(Rangifer tarandus caribou; a Federal and State listed endangered species) could potentially enter the 5 

mine/mill areas that were sampled, but all woodland caribou that have been previously signted on or near the 

Pend Oreille Mine/MUl were transplanted animals that had been released nearby and were retuming to the 

release sit?. There is a woodland caribou recovery area which includes mostiy wUdemess area east ofthe 

Pend Oreille Mine/Mill, within 25 miles south of the Intemationai Border, and further east into Idaho. 

(Ecology 2000) 

Recreational activities that occur in the nearby Colville National Forest include hiking, canning, 

fishing, picnicking, mountain biking, cross-country skiing, snow shoeing, snowmobiling, horseback riding, 

wildlife viewing, motorized travel, and recreational gold panning and dredging. Hunting is not allowed on 

lands ovmed by Teck Cominco American Inc. (Ecology 2000). 

The Salmo-Priest Wildemess Area is located approximately 3 miles east of the Pend OreiUe 

Mine/MiU. The WUdemess Area covers 39,940 acres and is within the Colville and the Idaho Panhandle 

National Forests. Recreational use in this wildemess area is limited compaied to other wildemess areas 

within the state because of its distance from large population centers. Recreational activities that occur 
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within the wildemess area include hunting, fishing, camping, mountain biking, wildlife viewing, and winter 

sports (Ecology 2000). 

Farms and rural residential development are found to the east and south of the 5 mine/mill areas that 

were sampled. The main crops raised on agricultural lands along the Pend Oreille River are small grains and 

hay. Most ofthe agricultural land in the area originated from 160-acre plots that were homesteaded at the 

tum of the century. A few privately-owned farms occur in the vicinity of the Pend Oreille Mine/Mill and 

the other four mines/miUs that were sampled. They are operated primarily for growing hay and raising 

cattie. Such farms are located north of the Pend Oreille Mine/Mill along Threemile Creek, east of State 

Route 31 opposite the mine entrance, and across the Pend Oreille River north of Flume Creek. These 

operators also lease USFS-managed lands in close proximity to their base properties for use as summer 

pasture. The closest relatively high-density residential area is Pend OreUle Village, located along the river 

approximately 1.5 miles south ofthe Pend Oreille Mine/Mill. At present, the village has approxunately 30 

residents. The town of Metaline Falls, population 230, is located approximately 2 miles southwest ofthe 

Pend Oreille Mine/MUl. To the east of Metaline Falls is the community of Lehigh Hill, with a population of 

45. Metaline is located across the river from Metaline FaUs and has a population of 172. USFS-managed 

lands are located to the north of the 5 mine/mill areas sampled. Boating activities are common on the Pend 

Oreille River, especiaUy on weekends, from the spring through die fall. (Ecology 2000) 

There are no schools or day-care facilities widdii 200 icci of the 5 mine/miii areas that were 

sampled. 

According to National Wetiand Inventory maps: 

0.47 linear miles of wedand frontage exists along the Pend OreiUe River to the International 
Border for Blue Bucket Mine; 

0.47 linear miles of wedand frontage exists along the Pend Oreille River to the Intemationai 
Border for Oriole Mine; 

0.03 linear miles of wetiand frontage exists along the Pend Oreille River to the Intemationai 
' Border for Josephine Mine; 

0.430 linear miles of wetiand frontage exists along the Pend Oreille River to the Intemationai 
Border for Grandview Mine/MiU; 

0.03 linear miles of wetiand frontage exists along the Pend Oreille River to the Intemationai 
Border for Pend Oreille Mine/Mill. Wetiands were identified by Ecology at five additional 
locations on site: 

1.5 acres of wetland area exists along Threemile Creek near the northeastem comer ofthe site, 

2 acres of artificially-created wetiand area exists along the eastem side of TDF-1, 
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0.01 acre of wetland area exists between TDF-2 and TDF-1 at the base of tiie TDF-2 
embankment, 

• 0.1 acre of wetiand area exists along Creek 3, 

• 1.5 acres of wetland area is associated with the upper portions of Frog Creek (Figure 6-12). 

Wetlands are located throughout the watershed, interspersed along the Pend Oreille River (USFWS 1987). 

7.8 Sample Locations 

Four surface water and 20 sediment samples, including three representative background samples 

were collected from the lower Pend Oreille River and its tributaries and were submitted for EPA CLP 

analysis by E & E (Figure 7-1). This includes one sediment sample collected at the sand bar at Myers Dam 

and two surface water samples collected at the Metaline FaUs Municipal Water Intake. The data for the 

aforementioned sediment and two surface water samples are found in Appendices F and G, respectively. 

Two surface water samples, which includes a background, were collected on the Pend OreUle 

Mine/MUl property to determine whether contaminants from the tailings at the Pend OreUle Mine/Mill have 

impacted the unnamed creek and the lower Pend Oreille River. POCKOISW was collected north of TDF-1 

and TDF-2 on the unnamed creek identified as Creek 1. This surface water sample was co-located with 

sedunent sanple POCKOISD. 

Two sediment samples were collected on the Pend Oreille Mine/Mill at two springs flowing tiirough 

wetiands located adjacent to TDF-1( POSPOISD and POSP02SD; Figure 6-12). The water from both 

springs flowed into intervention trenches which feeds into the Pend OreiUe River. 

Four sediment saiiq)les were collected from upstream reaches of the Pend OreUle River to determine 

whether contaminants from any upgradient mining sources have impacted the lower Pend Oreille River. 

Samples were collected at the foUowing locations (Figure 7-1): 

• The northem most point of the Pend Oreille River below the Boundary Dam (PRRSOISD); 

Upstream of Lune Creek (PRRS02SD); 

,• Dovimstream of the Pend Oreille Mine/MiU and upsti-eam of Threemile Creek (PRRS03SD); 
and 

• Upstream of the Pend Oreille Mine/MiU and downstream of Grandview Mine/MUl at the 
confluence of Flume Creek and tiie Pend OreUle River (PRRS04SD). 

10:START-2U)1080009\S714 7 - 1 5 



0111 

Nine sediment samples were collected from the tributaries of the Perid Oreille River, to document 

the distance contaminants have migrated and whether targets, such as wetlands, communities, and 

reservoir/lakes have been impacted. Samples were collected at the following locations (Figure 7-1): 

Upstream of the confluence of Lime Creek with the Pend Oreille River (PRTBOISD); 

Upstream of the confluence of Everett Creek widi die Pend Oreille River (PRTB02SD); 

Upstream of die confluence of Ledbetter Creek with die Pend OreUle River (PRTB03SD); 

Downstream of PRTB02SD and upstream of PRTBOISD at an unnamed creek (PRTB04SD); 

Upstream of the confluence of Slate Creek with the Pend OreUle River (PRTB05SD); 

Upstream of die confluence of Pewee Creek witii tiie Pend OreUle River (PRTB06SD); 

Upstream of die confluence of Beaver Creek witii die Pend OreUle River (PRTB07SD); 

Upstream of die confluence of SulUvan Creek witii die Pend OreiUe River (PRTB08SD); and 

Upstream oftiie confluence of Linton Creek witii tiie Pend OreUle River (PRTB09SD). 

Two siuface water and sediment samples were collected by Weston upstream of the confluence of 

Flume Creek widi die Pend Oreille River (UW002SW, UW003SW, US002SD, and US003SD, respectively; 

Figure 7-1). 

7.9 Sample Results 

Pend Oreille Mine/MiU. Sample results are summarized in Table 7-3 and 7-4. Zinc was detected 

at an elevated concentration in POCKOISW at an estimated low 63.2 figlL JL. Cadmium was detected at an 

elevated concentration in POCKOISD at 3.5 mg/kg. Lead was detected at an elevated concentration in 

POCKOISD at 180 mg/kg. Nickel was detected at an elevated concentration in POCKOISD at 44.8 mg/kg. 

Vanadium was detected at an elevated concentration in POCKOISD at 26.8 mg/kg. Zinc was detected at an 

elevated concentration in POCKOISD at an adjusted concentration of 217 mg/kg AC. 

Arsenic was detected at elevated concentrations in POSPOISD and POSP02SD at 17.2 mg/kg and 

11.8 mg/kg, respectively. Cadmium was detected at elevated concentrations in POSPOISD and POSP02SD 

at 9.8 mg/kg and 14.6 mg/kg, respectively. Copper was detected at an elevated concentration in POSP02SD 

at an estimated low concentrations of 165 mg/kg JL. Lead was detected at elevated concentrations in 

POSPOISD and POSP02SD at 351 mg/kg and 1,960 mg/kg, respectively. Mercury was detected at an 

elevated concentration in POSP02SD at 0.39 mg/kg. Vanadium was detected at an elevated concentration in 

POSP02SD at 20.8 mg/kg. Zinc was detected at elevated concentrations in POSPOISD and POSP02SD at 

3,320 mg/kg and 2,610 mg/kg, respectively. 
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Pend Oreille River. Sample results are summarized in Table 7-5. No analytes were detected at an 

elevated concentration in the sediment samples collected in the Pend Oreille River. 

Flume Creek. Sample results are summarized in Tables 7-5 and 7-6. No analytes were detected at 

an elevated concentration in the sediment and surface water samples collected on Flume Creek. 

Linton Creek. Sample results are summarized in Table 7-5. No analytes were detected at an 

elevated concentration in die sediment sample collected in Linton Creek. 

SuUivan Creek. Sample results are summarized in Table 7-5. No analytes were detected at an 

elevated concentration in the sediment sample collected in SuUivan Creek. 

Beaver Creek. Sample results are summarized in Table 7-5. No analytes were detected at an 

elevated concentration in the sediment sample collected in Beaver Creek. 

Slate Creek. Sample results are summarized in Table 7-5. No analytes were detected at an elevated 

concentration in the sediment samples collected in Slate Creek. 

Ledbetter Creek. Sample results are summarized in Table 7-5. "4,4'-DDT" was detected at an 

elevated concentration m PRTB03SD at 10 mg/kg. 

Everett Creek. Sample results are summarized in Table 7-5. Cadmium was detected at an elevated 

concentration in PRTB02SD at 6.1 mg/kg. Chromium was detected at an elevated concentration in 

PRTB02SD at 86.2 mg/kg. 

Unnamed Tributary. Sample results are summarized in Table 7-5. No analytes were detected at 

an elevated concentration in the sediment sample collected in the unnamed tributary. 

Lime Creek. Sample results are summarized in Table 7-5. Chromium was detected at an elevated 

concentration in PRTBOISD at 57.7 mg/kg. Selenium was detected at an elevated concentration in 

PRTBOISD at an estunated low 4.9 mg/kg IL. 

Pewee Creek. San:q)le results are summarized in Table 7-5. No analytes were detected at an 

elevated concentration in the sediment san:q)le collected in Pewee Creek. 

Myers Dam. Refer to Appendix E. One sediment sanple was collected from the sand bar 

(MDSBOISD). 

Metaline Falls Domestic Drinking Water Intake. Refer to Appendix F. Two surface water 

samples were collected from the Metaline Falls domestic drinking water intake (MFOISW and MF02SW). 

MFOISW was collected at the confluence of the intake to Linton Creek. MF02SW was collected at die 

origin of the spring. 
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Table 7-1 

MINE AND MILL PPE LOCATIONS 
LOWER PEND OREILLE RIVER MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 
PEND OREILLE COUNTY, WASHINGTON 

MINE 

Blue Bucket 
(Figure 6-2) 

PPE 

PPEl 

PPE2 

Oriole 
(Figure 6-4) 

Josephine Mine 
(Figure 6-6) 

PPE 3 

PPEl 

PPE2 

PPE3 

PPEl 

LOCATION 

Galvanized metal culvert under forest service road 
entering unnamed creek. 

Potential flow from shaft to unnamed creek 
approximately 5 feet. 

Waste rock pile to unnamed creek approximately 30 
feet. 

20 feet southeast of shaft a spring originates and 
flows approximately 75 feet before coming into 
contact with the waste rock pile. The spring then 
flows adjacent to the waste rock pile. At the base of 
the waste rock pile is PPEl. 

Located approximately 160 feet southeast of PPEl, 
where the waste rock pile comes into contact with 
the spring. 

Potential overland pathway to Linton Creek. 

Grandview Mine/Mill 
(Figure 6-12) 

Pend OreUle Mine/Mill 
(Figure 6-12) 

PPE2 

GMPP04 

GMPP05 

PPEl 

PPE2 

PPE3 

Potential 
PPE* 

Approximately 2 feet southeast of the collapsing 
wood stmcture a spring originates and flows 
approximately 40 feet and joins the Pend Oreille 
River. 

PPE2 is 60 feet long and is the entire length ofthe 
waste rock pile which enters the Pend Oreille River. 

PPEl is die overland flow from the mine workings 
on the upper level to the Pend OreiUe River. 

PPE2 is the overland flow west from the tailings pUe 
approximately 300 feet to the Pend Oreille River. 

The ventilation shaft at the mine is flowing 
approximately 1,260 feet in a northwest direction 
towards the Pend Oreille River. 

PPE2 is the overland flow in a northwestem 
direction from TDF-1 through Creek 2 
approximately 1,585 feet to the Pend OreiUe River 

PPE3 is approximately 882 feet long and is the 
entire length of the waste rock pile that is contacting 
the Pend Oreille River. 

Potential PPE4 is the overland flow in a northem 
dhection from TDF-2 (for approximately 1,260 feet) 
through Creek Ifor approximately 3,906 feet to the 
Pend OreiUe River. 
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Table 7-2 

SURFACE WATER INTAKE WITHIN A 4-MILE RADIUS 
LOWER PEND OREILLE RIVER MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 
PEND OREILLE COUNTY, WASHINGTON 

Mine 

Blue Bucket Mine 
Oriole Mine 
Josephine Mine 

Grandview Mine/Mill 
Pend Oreille Mine/Mil 

1/4 Mile 

0 
0 
1 

0 
0 

1/2 Mile 

3 
0 

1 
0 
0 

IMile 

0 

• 5 
0 

4 
3 

2 Mile 

18 
6 
19 
20 
16 

3 Mile 

14 

16 
8 
8 
10 

4 Mile 

10 
18 
8 

25 
23 

Total 

45 
45 
37 
57 
52 

Source: Ecology 2001a 
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Table 7-3 

PEND OREILLE MINE/MILL SURFACE WATER 
SAMPLES 

LOWER PEND OREILLE RIVER 
MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND 
SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 
EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E & E Sample ID 
Stadon Location 
Descnption 

01264265 
MJOFIO 

NU 
NU 

TCBKOISW 
Background 

01264266 
MJOFI I 

NU 
NU 

POCKOISW 
Release 

f M E e i l l l S ^ ^ S ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Calcium 
Magnesium 
Zinc 

68300 
11900 

2.5 UJK 
(3.2 U AC) 

130000 
31200 

63.2 JL 

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

Underline type indicates the sample results is elevated as defined in Section 5. 

Key: 

AC 

BK 

CK 

CLP 

E&E 

EPA 

ID 

J 

K 

L 

Ug/L 

NU 

PO 

SW 

TAL 

TC 

U 

= adjusted concentration. 

= Q e e k l . 

= Contract Laboratory Program. 

= Ecology and Environment, Inc. 

= United States Environmental Protection Agency. 

= Identification. 

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

= Unknown bias. 

: Low bias. 

: micrograms per liter. 

: Not utilized. 

: Pend Oreille Mine/Mill. 

: surfoce water. 

= Target analyte list 

= Threemile Creek. 

: The analyte was not detected. Tbe associated numerical value is tbe contract required detection limit 
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Table 7-4 

PEND ORELLE MINE/MILL SEDIMENT SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RTVER MINES AND MILLS 
PRELIMINARY ASSESSMENTS AND STTE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

0116 

Note: ' Bold type indicates the sample concentration is above the detection limit 
•llndeiline type indicates the sample result is elevated as defined in Section 5. 

Key: 
AC 
B 
bgs 
BK 
CK 
CLP 
E&E 
EPA 
H 
ID 
in. 
J 
L 
mg/kg 
PO 
SD 
SQL 
TAL 
TC 
U 

s adjusted concentration. 
= The reponed concentration is between the instnunent detection limit and Ihe contract required detection limit 
= below ground smfaix.' 
= background. 
= creek. • 
= Contiact Laboratory Program. 
= Ecology and Environment, Inc 
= United States Environmental Protection Agency. 
= High bias. 
= Identification. 
= inches. 
= The analyte was positively identified. The associated numerical value is an estiinate. 
= Low Irias. 
= milligrams per kilogram. 
= Pend Oreille Mine/Mill. 
= sediment. 
= sample quantitation limit 
= Target analyte list 
= Threemile Creek. 
= The analyte was not detected. The associated numerical value is the contract required detection limit 
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EPA Sample ID 

CLP Inorganic ID 

CLP Organic ID 

E & E Sample ID 

Station Location 

01264420 

MJ0GM9 

J0GM9 

01050244 

POBKOISD 

01264402 

Table 7-5 

PEND OREILLE RIVER AND TRIBUTARY SEDIMENT SAMPLES ANALYTICAL RESULTS SUMMARY 
LOWER PEND OREILLE RIVER MINES AND MILLS PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUNTY, WASHINGTON 

MJOGLl 

JOGLl 

01050231 

PRRSOISD 

01264404 

MJ0GL3 

J0GL3 

01050233 

PRRS02SD 

01264409 
MJ0GL8 

J0GL8 

01050238 

PRRS03SD 

01264414 

MJ0GM3 

J0GM3.. 

0105024L 

PRRS04SD 

01264403 
MJOGL2 

J0GL2 

01050232 

PRTBOISD 

01264405 

MJOGM 
J0GL4 

01050234 

PRTB0:SD 

01264406 
MJ0GL5 

J0GL5 

01050235 
PRTB03SD 

01264407 
MJ0GL6 

J0GL6 

01050236 

PRTB04SD 

01264408 
MJ0GL7 

J0GL7 

01050237 
PRTB05SD 

01264421 
MJOGNO 
JOGNO 

01050245 
PRTB06SD 

01264422 
MJOGNl 
JOGNl 

01050246 
PRTB07SD 

01264424 
MJ0GN3 
J0GN3 

01050248 
PRTB08SD 

01264070 
MJ0BQ3 

JX829 
NU 

US002SD 

01264073 
MJ0BQ5 

JX831 

NU 
US003SD 

01264425 
MJ0GN4 
JOGN4 

01050249 
PRTB09SD 

Depth (in. bgs) 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 8 0 - 2 0 - 4 0 - 8 

Location Pend Oreille River 

Lime 
Creek 

Everett 
Creek 

Ledbetter 
Creek 

Unnamed 
Tributary 

Slate 
Creek 

Peewee 
Creek 

Beaver 
Creek 

Sulllivan 
Creek 

Flume 
Creek 

Flume 
Creek 

Linton 
Creek 

Aluminum 11100 10700 8410 6950 76«0 2470 3850 6610 2220 3530 5720 2<20 
^M^!gg^mMWi^mw??s^mwms^f:x'^& 

8950 5120 99«0 5930 

Arseiiic 16J 5.8 4.9 5.0 3.0 JB i 4 U 5.6 16.2 3.3 U 8.3 2.8 JB 2.3 JB 4.8 1.3 JB 0.47 U 6.0 

Baiium 183 123 85.6 44 J J B 89.7 105 JB 91.0 99.7 JB 109 JB 4S.I JB 57.8 JB 44.2 JB 33.2 JB 34.2 JB 19.2 JB 49.7 JB 

Cadmium 0.57 JB 
(0.57 SQL) 

0.51 XB 0.09 0 O.tlU 0.88 JB 1.3 JB &i LOJB 1.8 JB 0.40 JB 0.19 JB 0.98 JB 0.94 JB 0.35 JBK 0.05 UJK 
(0.04 U AC) 

0.80 JB 

Calcium 21500 24400 JL 2350 JL 3400 JL 12100 JL 206000 JL 59800 JL 14700 JL 342000 JL 49100 JL 1390 JB 3610 42400 1160 JBK 915 JBK 30500 

Chromium 17.6 23.9 19.7 17.1 J7.1 512 86.2 13.8 8.2 7.0 10.1 6.2 18.3 7.9 16.4 14.4 

Copper 25.9 JL 
(31.6 A Q 

32.1 23J 21.8 19.7 20J 17.7 16J 13.8 JB 12.0 8.1 JB 4.3 JB 17.5 JL 6.1 JBK 8.7 JK 
(7.1 AC) 

16.0 JL 

Iron 27000 21700 14400 14200 14500 3240 9400 16200 4170 14200 15900 6700 25900 14300 2450O 13600 

Lead 35.7 28.1 9.4 8.3 38.5 7.1 38.7 23.2 12.7 13.6 7.6 4.6 19.0 6.4 5.0 86.8 

Magnesium 8910 11200 JL 4660 JL 4450 JL 7540 JL 3060 JL 12100 JL 7580 JL 5680 JL 27100 JL 2410 1200 JB 8510 2230 4490 18700 

Manganese 921 429 JH 
(346 AC) 

217 JH 
(175 A O 

209 JH 
(169 AC) 

188 JH 
(152 AC) 

93.7 JH 
(75.6 AC) 

246JII 
(198 Ai:) 

517 JH 
(417 A O 

217 JH 
(175 AC) 

209 JH 
(167 A O 

198 107 437 178 235 427 

Nickel 20.9 19J 15.6 14.1 U S 8.0 JB 35J 22.7 5.6 JB 20.7 17.4 12.5 263 19.9 20 14.2 

Potassium 2020 JB 1730 1340 978 JB 1180 JB 333 JB 938 JE 1I70JB 533 JB 990 JB 760 JB 403 JB 403 JB 335 JB 233 JB 985 JB 

Selenium U U 0.87 UJK 
(0.37 U A O 

0.88 UJK 
(0.37 U A O 

0.90 UIK 
(038 U AC) 

1.1 UJK 
(0.46UAO 

4.9 JL 1.2UJ1C 
(0.50 U A O 

1.7 UJK 
(0.71 V AO 

ZAunc 
(1.0 U A O 

0.84 UIK 
( 0 J 6 U A O 

1.1 U 1.4U 0.86 U 0.76 JB 0.44 U 0.83 U 

Vanadium 21.4 6.4 JB 419 8.6 IB 9.0 IB 15.6 IB 

Note Bold lype indiciUffg die ample coDueolrMiooii allow die detection limit 
Uoderiine type Indicatei die itniple lendts ii elevated n defined in Secdon 3. 



Key: 

AC B Adjusted oonceotration. 

B e The icported ooDoeniration is between the nutnnneat detection limit and Ifae contract required detecticn limit 

. bgs B below ground nifface. 

BK a Bacicground. 

CLP B CcHinact Laboratoiy Program. 

E&E B Ecology sod Envinonmt, bic 

EPA B United States Environmental ftDtection Agency. 

H BHighbias. 

ID B Identification, 

in stncfaes. 

J B The analyte waa positively Identifted. The associated numerical value is an estimate. 

K a Unknown Uaa. 

L oLowbias. 

mg/kg a milligraiiis per kilograin. 

KU B Not utUized. 

FO B Pend OreUle Nfine/MiD. 

PR B Pend OinUe River. 

RS B river sediment 

SD aaedimeot 

SQL B Sanq}le quantitation limit 

TAL B Target anatyte list 

TB B tributary. 

TOC B Total Ofganic CaitoiL 

U B The analyte was not detected. The associated numerical value is die contract requiied detection limit 

US B Tributary lediment^soil (t^ntreamAipland sampling locatkm). 
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Table 7-6 

FLUME CREEK SURFACE WATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER MINES AND MILLS 
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 

PEND OREILLE COUN TV, WASfflNGTON 

EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E&E Sample ID 
Station Location 
Description 

Ecotox Screening 
Thresholds 

Federal AWQC 
Protection of 

Aquatic Organisms 

Background 

01264067 
MJOBOO 

NU 
NU 

UW002SW 

01264074 
MJ0BO6 

NU 
NU 

UW003SW 
Release JI 

M S M M M U z l ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Calcium | NU | NU | 48.6 U | 12500 

0113 

Source: EPA 1996; Ecology 1997. 

' Value is Hardness Dependent (100 mg/L as CaCoj). 

Value must be calculated l>ased on characteristics of the specific surface water body. 

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

Key: 
AW<5C 
CLP 
E^*E 
EPA 
ID 
Hg/L 
NU 
TAL 
U 
UW 

= Ambient Water Quality Criteria. 
= Contract Laborattxy Program. 
- Eccio'"'and £nvin;nmes* Isc. 
= United States Environmental Protection Agency. 
= Identification. 
= micrograms per liter. 0 
= Not utilized. 
= target analyte list 
= Tbe analyte was not detected. Tbe associated numerical value is the contract required dection limit 

- Upland suiface water. 
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8. SUMMARY AND CONCLUSIONS 

In June 2001, the START-2 visited 21 mines/mills located near the lower reaches ofthe Pend 

Oreille River in Pend Oreille County, Washington. The purpose of the visits was to identify potential 

contaminant source areas that may be impacting or have the potential to impact possible receptors/targets by 

nugration of contaminants via the surface water overland flow pathway. Of the 21 properties visited, 

sampling was conducted at 5 mines/mills. 

The Clark-Fork/Pend Oreille River system flows from Montana as the Clark Fork River into Lake 

Pend Oreille in Idaho. The Pend Oreille River, originating as the outflow from Lake Pend Oreille, enters 

Washington flowing north through the northeast comer of the state into Canada, where it drains to the 

Columbia River just above the Intemationai Border (Figure 7-1; Ecology 1991). The Clark-Fork/Pend 

Oreille Basin covers approximately 26,(X)0 square miles in Montana, Idaho, and Washington (USGS 2(XX)). 

The PA and SI activities involved the collection of samples from potential hazardous substance 

source areas and from target areas potentially impacted through contaminant migration. A total of 64 

samples submitted for EPA CLP methods of analysis were collected, including background samples but 

excluding QA samples. Samples were collected from potential hazardous substance source areas and from 

potential target areas (Table 3-1). The media sampled included: surface soil, tailings, waste rock, sedin^nt, 

and surface water. Section 8.1 summarizes the findings and conclusions for each mine/mill sanqiled. For 

the purposes of this investigation, significant/elevated concentrations are defined using Table 2-3 ofthe EPA 

HRS model criteria for observed release. Refer to Section 5.1 for further discussion of the HRS model 

criteria. 

For those mines visited but not sampled due to np contaminant source observed or no surface water 

overland flow migration pathway identified, no further action under CERCLA is recommended. A list of 

those mines is presented in Table 8-1. 

8.1 FINDINGS AND CONCLUSIONS 

8.1.1 BLUE BUCKET MINE 

Two co-located sediment and surface water samples were collected at the Blue Bucket Mine (Figure 

6-2). Sample results are summarized in Tables 6-1 and 6-2. The PPE sediment samples contained 
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significant concentrations of TAL metals including cadmium (2.8 mg/kg), lead (72.5 mg/kg), and zinc (373 

mgyOcgAC). 

Migration of contaminants from the waste rock pile to the nearby unnamed creek may occur via 

overland flow of runoff water with suspended sediments. 

Analytical results of samples collected indicate that hazardous substances are migrating to targets 

that include the unnamed creek, the Pend Oreille River, and habitat used by threatened and endangered 

species. 

Based on the findings of this investigation, further action under CERCLA or other authorities is 

recommended. 

8.1.2 ORIOLEMINE 

One surface water and,two sediment samples were collected at the Oriole Mine (Figure 6-4). 

Sample results are summarized in Tables 6-3 and 6-4. The PPE sediment samples contained significant 

concentrations of TAL metals including cadmium (27 mg/kg), lead (714 mg/kg), manganese (4,120 mg/kg), 

silver (5.6mg/kg), and zinc (5,740 mg/kg). 

Migration of contaminants from the waste rock piles to Linton Creek may occur via overland flow 

of runoff water with suspended sediments. 

Analytical results of samples collected indicate that hazardous substances are migrating to targets 

that include Linton Creek, the Pend Oreille River, and habitat used by threatened and endangered species.] 

Based on the findings of this investigation, further action under CERCLA or other authorities is 

recommended. 

8.13 jOSEPfflNE MINE 

One sediment sample was collected at the ppe of the waste rock pile into the Pend Oreille River. 

One surface water sample was collected at the mouth of a spring originating from a collapsed wooden 

structure on the property. The spring feeds into the Pend Oreille River (Figure 6-6). Sanqile results are 

summarized in Tables 6-5 and 6-6. 

The PPE sediment sample contained significant concentrations of TAL metals including cadmium 

(9.6 mg/kg), lead (17,400), mercury (0.16 mg/kg), silver (2.3 mg/kg), and zinc (2,040 mg/kg). The spring 

surface water san:q)le contained significant concentrations of TAL metals including lead (21.5 fig/L) and 

zinc (117/ig/L). 

IO:START-2\01080009\S714 8-2 
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Migration of contaminants from the waste rock pile to the Pend Oreille River is occuring via direct 

overland flow. The START-2 observed that the waste rock pile extends into the Pend Oreille River. 

Migration of contaminants via an onsite spring that feeds into the Pend Oreille River may occur. 

Analytical results of samples collected indicate that hazardous substances are migrating to targets 

that include Flume Creek, the Pend Oreille River, and habitat used by threatened and endangered species. 

Based on the findings of this investigation, further action under CERCLA or other authorities is 

recommended. 

8.1.4 GRANDVIEW MINE/MILL 

In October 2000, EPA conducted sampling at the Grandview Mine/Mill. The field event included 

the collection of sanples from three on-site soil source areas including waste rock piles, a suspected tailings 

pile, and an abandoned container area (Figures 6-8 and 6-9). Samples collected from the waste rock piles 

contained significant concentrations of arsenic (44.0 mg/kg), cadmium (23.3 mg/kg), lead (4,930 mg/kg), 

mercury (1.5 mg/kg), selenium (1.5 mg/kg) and zinc (7,420 mg/kg). 

Samples collected from the suspected tailings pile contained significant concentrations of cadmium 

(58.4 mg/kg), copper (91.5 mg/kg), lead (2,260 mg/kg), mercury (1.7 mg/kg; JL), selenium (1,1 mg/kg), and 

zinc (19,100 mg/kg). 

The abandoned container and drum area contained significant concentrations of arsenic (64.9 

mg/kg), cadmium (99.5 mg/kg), copper (236 mg/kg), lead (14,600 mg/kg), mercury (6.0 mg/kg), selenium 

(3.0 mg/kg), and zinc (36,200 mg/kg). 

In June 2{X)1, EPA collected PPE surface water and sediment samples. The PPE surface water and 

sediment samples contained significant concentrations of TAL metals including cadmium (1.6 mg/kg), lead 

(449 mg/kg), manganese (25.5 figlL), and zinc (864 mg/kg). 

The October 2000 field event included the collection of samples from potential targets along the 

groundwater migration, surface water migration, and soil exposure pathways including groundwater wells, 

an unnamed spring, a former waste water drainage ditch, and the Pend Oreille River. 

Elevated levels of TAL metals were detected in the Pend Oreille Village groundwater samples, the 

unnamed spring co-located surface water and sediment samples, the Pend Oreille River sediment samples, 

and the former wastewater drainage ditch surface soil sarrqjles. 

Results of the October 2(X)0 and June 2(X)1 sampling events indicate that the Grandview Mine is a 

source of hazardous substance contamination, including TAL metals. Analytical results of samples 

collected indicate that hazardous substances are migrating to targets that include groundwater drinking water 
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wells, the unnamed spring, the former wastewater drainage ditch, the Pend Oreille River and habitat used by \ 

threatened and endangered species. 

Further action under CER(XA or other authorities is recommended at this site. 

8.1.5 PEND OREILLE MINE/MILL 

Samples were collected from potential contaminant source areas at the Pend Oreille Mine/Mill 

including three TDFs and one waste rock pile. Three PPE co-located sediment and surface water samples 

were also collected. Sanq)le locations are shown in Figure 6-12 and analytical results are summarized in 

Tables 6-9, 6-10, and 6-11. 

Soil samples collected from source areas contained significant concentrations of TAL metals 

including arsenic (40.0 mg/kg), cadmium (44.1 mg/kg), copper (242 mg/kg JL), lead (5,625 mg/kg AQ, 

mercury (0.58 mg/kg), selenium (3.1 mg/kg), silver (2.3 mg/kg), and zinc (9,300 mg/kg). 

The PPE samples contained significant concentrations of TAL metals including barium (62.6 ug/L), 

cadmium (6.1 mg/kg), lead (346 mg/kg), manganese (33.0 mg/kg) and zinc (2,370 mg/kg). 

Analytical results of samples collected indicate that hazardous substances are migrating to targets 

that include wetlands, the Pend Oreille River and habitat used by threatened and endangered species 

Further action under CERCLA or other authorities is recommended at this site. 
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Table 8-1 
-

CERCLA RECOMMENDATIONS AT MINERS NOT SAMPLED 
LOWER PEND OREILLE RIVER MINES AND MILLS 

PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS 
PEND OREILLE COUNTY, WASfflNGTON | 

EPA CERCLIS ID Number 

WAN001002331 

WAN001002328 

WAN001002318 

WAN001002320 

WAN001002325 

WAN001002332 

WAN001002326 

WAN001002321 

WAN001002327 

WAN001002324 

to be provided 

to be provided 

WAN0010O2323 

to be provided 

1 io be provided 

Mine 

Sterling 

Metaline 

Bella May 

Diamond R. 

Lehigh No.l 

West Contact 

Lehigh No.2 

Hoage 

Lucky Strike 

Lead King 

Z Canyon 

Lead Queen 

Lead Hill 

King Tut 

Red Top 

CERCLA Activity Type 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminary Assessment 

Preliminaty Assessment 

Preliminary Assessment 

Recommendation Jl 

No fiirther action under CERCLA || 

No ftirther action under CERCLA 

No fiirther action under CERCLA 

No ftirther action under CERCLA 

No fiuther action under CERCLA 

No fiirther action under CERCLA 

No fiirther action under CERCLA 

No fiirther action under CERCLA 

No fiirther action under CERCLA || 

No fiirther action under CERCLA 

No fimher action under CERCLA || 

No fiirther action under CERCLA 

No fiirther action under CERCLA || 

No fiirther action under CERCLA 

No ftirther action under CERCLA n 
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PHOTOGRAPH IDENTIFICATION S H E E T 

Camera Serial No. 6279466 TDD No. 01-08-0009 
1 Lens Type: 35-70 mm zoom Pend Oreille River ESI | 

Photo 
LNO. 

1 *"' 
1-2 

1 ̂ '̂  
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1 1-8 
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1-10 

1 1-11 

j 1-12 

1-13 

1 1-14 

1 1-15 

1-16 

1 "̂'̂  1 
1 ''̂ ^ 1 

1 '"'̂  1 
1-20 

1-21 

1 1-22 1 

1 Date 
1 6/26/01 

1 6/26/01 

6/26/01 

1 6/26/01 
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6/26/01 

6/26/01 
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1 Description 

1 View of empty copper sulfate storage tanks that used to bc 
surrounded by berms at Pend Oreille Mine. The tanks are 
scheduled to be removed off site. 

View of staged soil at Pend Oreille Mine where plastic tanks 
resided when PA was conducted in May 1999. The soil is 
scheduled to be shipped to Arlington. 

Panoramic view of tailings pile No. 3 at Pend Oreille Mine. 1 

Panoramic view of tailings pile No. 3 at Pend Oreille Mine. 

Panoramic view of tailings pile No. 3 at Pend Oreille Mine. 

Panoramic view of tailings pile No. 3 at Pend Oreille Mine. 

Panoramic view of tailings pile No. 1 from gravel road through 1 
center of pile/pond at Pend Oreille Mine. | 

Panoramic view of tailings pile No. 1 from gravel road through 
center of pile/pond at Pend Oreille Mine. 1 

Panoramic view of tailings pile No. 1 from gravel road through 1 
center of pile/pond at Pend Oreille Mine. 

Panoramic view of tailings pile No. 1 from gravel road through 1 
center Of pile/pond at Pend Oreille Mine. 

Panoramic view of tailings pile No. 1 from gravel road through 
center of pile/pond at Pend Oreille Mine. 

Panoramic view of tailings pile No. 1 from gravel road through 
center of pile/pond at Pend Oreille Mine. 

Panoramic view of tailings pile No. 1 from gravel road through 
center of pile/pond at Pend Oreille Mine. 

Panoramic view of tailings pile No. 1 from gravel road through 
center of pile/pond at Pend Oreille Mine. 1 

Panoramic view of tailings pile No. 1 from gravel road through 1 
center of pile/pond at Pend Oreille Mine. 1 

Panoramic view of tailings pile No. 1 from gravel road through 1 
center of pile/pond at Pend Oreille Mine. 

Panoramic view of tailings pile No. 1 from gravel road through 
center of pile/pond at Pend Oreille Mine. 

View of intercept trench at Pend Oreille Mine which connects 1 
to another trench which then discharges into Pend Oreille 
River. 1 

View of guard office/entry gate construction at Pend Oreille 
Mine. 

View of upper level tailings pond No. 1 with vegetation at Pend 
Oreille Mine. 1 

View of lower level tailings pond No. 1 with vegetation at Pend 1 
Oreille Mine. || 

Panoramic view of waste rock pile at Pend Oreille Mine. | 
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PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 6279466 TDD No. 01-08-0009 
Lens Type: 35-70 mm zoom Pend Oreille River ESI 
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Description 

Panoramic view of waste rock pile at Pend Oreille Mine. 

Panoramic view of waste rock pile at Pend Oreille Mine. 

Panoramic view of waste rock pile at Pend Oreille Mine. 

Panoramic view of waste rock pile at Pend Oreille Mine. 

Panoramic view of waste rock pile at Pend Oreille Mine. 

Panoramic view of waste rock pile at Pend Oreille Mine. 

Panoramic view of waste rock pile at Pend Oreille Mine. 

Panoramic view of waste rock pile at Pend Oreille Mine. 

View of field team collecting sample POWP02SS at lower level 
of waste rock pile at Pend Oreille Mine. 

View of lower level of waste rock pile at Pend Oreille Mine. 

View of surface water drainage routes from the upper level of 
the waste rock pile to the lower level at Pend Oreille Mine. 

View of field team heading down to lower level of the Pend 
Oreille Mine waste rock pile, which abuts Pend Oreille River. 

View of waste rock pile base at Pend Oreille Mine. 

View of surface water drainage from base of waste rock pile at 
Pend Oreille Mine to Pend Oreille River. 

View of waste rock pile at Pend Oreille Mine and edge of bank 
and pool of water on Pend Oreille River. 

View of surface water runoff drainage route from Pend Oreille 
Mine into Pend Oreille River. 

View of domestic water supply after confluence of Linton 
Creek and Metaline domestic drinking water supply. 

Close-up view of sample collected at confluence. 

Sample location upgradient from Metaline domestic drinking 
water supply and confluence with Linton Creek. 

Close-up view of upgradient Metaline water supply 
spring/intake sample. 

Close-up view of upgradient Metaline water supply 
spring/intake sample. 

View of adit water discharge at Pend Oreille Mine. 

Sample location PRRSOISD along Pend Oreille River. 

Sample PRRSOISD collected along Pend Oreille River. 

View of Pewee Creek (tributary to Pend Oreille River). 

Sample location PRTBOISD at Lime Creek. 
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PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 6279466 TDD No. 01-08-0009 
[Lens Type: 35-70 mm zoom Pend Oreille River ESI 

Photo 
1 No. 
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1 Description 

1 Sample PRTBOISD. | 

View of Lime Creek (tributary to Pend Oreille River) from 1 
Pend Oreille River. 

1 Sample location PRRS02SD. | 

Sample PRRS02SD. 

Sample location PRTB02SD. 

Sample PRTB02SD. | 

View of Everett Creek (tributary to Pend Oreille River) from 
Pend Oreille River. 

Sample location PRTR03SD. | 

Sample PRTR03SD. | 

View of Ledbetter Creek (tributary to Pend Orielle River) finom 
Pend Oreille River. 

Sample location PRTB04SD. | 

Sample PRTB04SD. 

View of unnamed tributary to Pend Oreille River (from Pend 
Oreille River). | 

View of Slate Creek (tributary to Pend Oreille River) from 
Pend Oreille River. ' 

View of Slate Creek (Uibutary to Pend Oreille River) fiom 
Pend Oreille River. | 

Sample location PRTB05SD on Slate Creek. 

Sample PRTB05SD on Slate Creek. 

Sample location PRRS03SD. | 

Sample PRRS03SD. | 

Sample POPP02SW and its location. | 

Sample POPP02SD and its location. 

Sample location of POPP02 from Pend Oreille River. 

Sample location of POPP02 from Pend Oreille River. 

View of sample location POPPOl from Pend Oreille River. 
Note pipe originating underground from Pend Oreille Mine. 

View of sample location POPPOl from Pend Oreille River. 
Note that no sediment was obtainable. | 

View of waste rock pile at Pend Oreille Mine ftom Pend Oreille 
River. 
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PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 6279466 TDD No. 01-08-0009 
Lens Type: 35-70 mm zoom Pend Oreille River ESI 

Photo 
No. 
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4-19 

4-20 

4-21 

4-22 

4-23 

4-24 
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CG 
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CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 

CG 
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SE 

SE 
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SW 

SW 
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Description 

View of sample POPP03SW from shore. 

View ofsample POPP03SD from shore. 

View of POPP03 sample location. 

View of waste rock pile at Pend Oreille Mine (from across Pend 
Oreille River near Josephine Mine). 

Another view of the discharge from Pend Oreille Mine. 

View of Flume Creek at its farthest accessible upstream point 

View of confluence of Flume Creek and Pend Oreille River. 

PRRS04SD sample location. 

Sample PRRS04SD. 

Sample POPP04SW from Pend Oreille River. 

View of co-located sample location POPP04. 

Sample POPP04SD. 

POPP05SW sample location. 

Sample POPF05SW. 

Sample POPP05SD. || 

POBKOl SW sample location. 

Sample POBKOISW. 

Sample POBKOISD. || 

PRTB06SD sample location. 

Sample PRTB06SD. 

PRTB07SD sample location at Beaver Creek. 

Sample PRTB07SD. 

JOPPOISD sample location at Josephine Mine. 

Sample JOPPOISD. 

View of Flume Creek. 

PRTB08SD sample location at Sullivan Creek. 

Sample PRTB08SD. 

View of PRTB08SD sample location from boat. 

PRTB09SD sample location on Linton Creek. 

Sample PRTB09SD on Linton Creek. 

Sample PRBKOISD. 
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PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 6279466 TDD No. 01-08-0009 
Lens Tyjie: 35-70 mm zoom Pend Oreille River ESI 

Photo 
No. 
5-12 

5-13 
5i 

5-14' 

5-15 

5-16 
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6/28/01 

6/28/01 
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1415 
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1421 

1440 

By 
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CG 

CG 

Direction 
SE 

SE 

NW 
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Description 

Sample PRBK02SD. 

Sample PRBK03SD. 

View of hillside upstream from background sample locations 
PRBKOISD through PRBK03SD. 

View of hillside upstream from background sample locadons 
PRBKOISD through PRBK03SD. 

View of hillside upstream from background sample locations 
PRBKOISD tiirough PRBK03SD. 
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RN 
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RN 

RN 

RN 

RN 

RN 

RN 
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RN 
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NW 
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W 
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E 
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SW 

View of Pend Oreille Mine sample POSPOISD. 

View of Pend Oreille Mine sample POSP02SD. 

View of Pend Oreille Mine sample location POSPOl SS. 11 

View of Pend Oreille Mine sample POWPOISS. 

View of Pend Oreille Mine sample location POWP02SS. 

View of Pend Oreille Mine sample POWP02SS. 

View of Pend Oreille Mine drainage route into lower level of 
waste rock pile. 

View of Pend Oreille Mine drainage route in background. 
Sample location POWP03SS. 

View of Pend Oreille Mine sample POWP03SS. 

View of Josephine Mine in background. Sample JOSPOISW. 
Note fence. 

View of collapsed wooden structure at Josephine Mine. 

View of Josephine Mine shaft. 

View of Josephine Mine sample JOPPOISD which was not sent 
in for analysis as the sample was recollected by the boat team. 

View of Josephine Mine. Sample JOPPOISD was collected to 
the right of die wood piling and waste rock and was resampled 
by die boat team. || 

View of possible adit at Yellowhead Mine. 

View of Yellowhead Mine waste rock pile and collapsed 
building. 

View of background sample BK02SS behind the Circle Motel. 

View of background sample location BK02SS. Note blue roof 
ofthe Circle Motel | 
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PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 6279466 TDD No. 01-08-0009 
Lens Type: 35-70 mm zoom Pend Oreille River ESI 
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1 No. 
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Description 

View of closed Forest Service road to King Tut Mine, Red Top 
Mine, and Lead Hill Mine. 

View of closed Forest Service Road 3155 (Slate Creek Road). 

View of Lucky Strike Mine adit. 

View of Lucky Strike Mine shaft. 

Downward view of Lucky Strike Mine shaft. 

View of Z Canyon Mine. Note end of road and the Boundary 
Dam. 

View of collapsed house at Lead Queen Mine. 

View of Lead Hill Mine adit No. 1. 1 

View of Lead Hill Mine adit No. 2. | 

View of Lead Hill Mine adit No. 3. | 

View of Lead Hill Mine shaft. 

View of King Tut Mine on Forest Service Road 203. | 

View of Red Top Mine on trail. 

View of Hoage Mine waste rock pile. 

View of Hoage Mine shaft 

View of Lead King Mine adit No. 1. 

View of Lead King Mine adit No. 2. 

View of Lead King Mine waste rock pile No. 2. 

View of Lead King Mine waste rock pile No. 1. 

View of Flume Creek (tributary to Pend Orielle River) sample 
location PRTBIOSD. 

View of Flume Creek (tributary to Pend Orielle River) sample 
PRTBIOSD. 

View of Washington Mine at die bonom of Washington Hill. 

View of sample location POSPOISD on tailings pile No. 1 at 
Pend Oreille Mine. 

Close-up view of sample POSPOl SD at Pend Oreille Mine. 

View of sample location POTPOISS on tailings pile No. 1 at 
Pend Oreille Mine. 

Close-up view of sample POTPOISS on tailings pile No. 1 at 
Pend Oreille Mine. | 

View of sample location POSP02SD at tailings pile No. 1 at 
Pend Oreille Mine. 
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Camera Serial No. 6279466 TDD No. 01-08-0009 
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Description 
Close-up view ofsample POSP02SD at tailings pile No. 1 at 
Pend Oreille Mine. 

View ofsample location POTP02SS at tailings pile No. 1 at 
Pend Oreille Mine. 

Close-up view of sample POTP02SS at tailings pile No. 1 at 
Pend Oreille Mine. 

View ofsample location POTP03SS at tailings pile No. 1 at 
Pend Oreille Mine. 

Close-up view ofsample POTP03SS at tailings pile No. 1 at 
Pend Oreille Mine. 

View ofsample locadon POTP04SS at tailings pile No. 3 at 
Pend Oreille Mine. 

Close-up view of sample POTP04SS at tailings pile No. 3 at 
Pend Oreille Mine. 

View ofsample PO'lPOSSS at sample location PTP05SS at 
tailings pile No. 3 at Pend Oreille Mine. 

Close-up view of sample POTP05SS at tailings pile No. 3. 

View of sample location POTP06SS at tailings pile No. 3 at 
Pend Oreiiie Mine. |j 

Close-up view of sample POTP>06SS at tailings pile No. 3 at 
Pend Oreille Mine. 

View ofsample POTP07SS at Pend Oreille Mine. 

Sample location POTP07SS at Pend Oreille Mine. 

Close-up view of sample POTP08SS at Pend Oreille Mine. 

Sample location POTP08SS at Pend Oreille Mine. 

Close-up view ofsample POTP09SS at Pend Oreille Mine. 

Sample location POTP09SS at Pend Oreille Mine. 

View of sample POBGOISD at Pend Oreille Mine. 

View of sample POCROISW and creek at Pend Oreille Mine. 

View of POCROISD sampling at Pend Oreille Mine. 

View of sample POCROISD at Pend Oreille Mine. 

View of Metaline Mine lower shaft. 

View of Metaline Mine lower waste rock pile. 

View of Metaline Mine upper shaft 

View of Sterling Mine upper shaft. 

View of Sterling Mine lower area. | 
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MW 

MW 

MW 

MW 

MW 

MW 

MW 

RN 
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RN 

Direction 

W 

down 
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W 

W 

W 

W 

N 

W 

down 

down 

W 

S 

S 

S 

N 

down 

E 

down 

N 

N 

NW 

NW 

N 

NW 

NW 

N 

NW 

NW 

N 

Description 

View of West Contact Mine area. 

View of West Contact Mine shaft. 

View of Diamond R Mine shaft. 

View of Diamond R Mine waste rock pile. 

View of Diamond R Mine shaft No. 2. 

View of Diamond R Mine shaft No. 2. 

View of Diamond R Mine waste rock pile. 

View of Blue Bucket Mine shaft area. 

View of Blue Bucket Mine shaft area. 

View of Blue Bucket Mine creek and shaft area. 

View of Blue Bucket Mine sample BBPPOISD. 

View of Blue Bucket Mine sample BBPP02SD. |j 

View of sample location BBPP02SD at Blue Bucket Mine. || 

View of Bella May Mine lower shaft. 

View of Bella May Mine upper shaft. 

View of diird Bella May Mine shaft 

View of waste rock pile at Bella May Mine. 

View of Lehigh Mine 1 shaft 1 (vertical). 

View of Lehigh Mine 1 shaft 2 (horizontal). 

View of Lehigh Mine 1 shaft 3 (vertical). 

View of Lehigh Mine 1 waste rock area with owner in picture. 

View of Lehigh Mine 1 waste rock area. Note lack of rock in j 
the middle of the pile. 

View of Oriole Mine former shaft. 

View of Oriole Mine waste rock pile and shaft. 

View of Oriole Mine lower waste rock pile. || 

View of Oriole Mine area. 

View of Oriole Mine timber stmcture at lower level. 

View of Oriole Mine waste rock pile. 

View of Oriole Mine shaft. Note gate across shaft entrance. 

View of Oriole Mine shaft with fallen rock above pipe. 

View of Oriole Mine sample location ORSPOISW. 
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PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 6279466 TDD No. 01-08-0009 
Lens Type: 35-70 mm zoom Pend Oreille River ESI 

' Photo 
No. 

13-1 

' 13-2 

13-3 

13-4 

13-5 

' 13-6 

13-7 

13-8 • 

13-9 

13-10 

Date 

6/27/01 

6/27/01 

. 6/27/01 

6/27/01 

6)77/01 

6)77/01 

6/27/01 

6/27/01 

6/27/01 

6/27/01 

Time 

1240 

1242 

1310 

1310 

1312 

1330 

1332 

1405 

1405 

1410 

- By 

RN 

RN 

RN 

RN 

RN 

RN 

RN 

RN 

RN 

RN 

Direction 

N 

W 

NW 

NW 

NW 

E 

down 

NW 

down 

NW 

Description 

View of Oriole Mine sample location ORSPOISD. 

View of Oriole Mine adit (at right), small waste rock pile and 
wood on upper level, and overflowing debris (at left). 

View of Lehigh Mine 2 adit. 

Close-up view of Lehigh Mine 2 adit Note gate. 

View of waste rock pile at Lehigh Mine 2. 

Collection of sample BK03SS. 

Close-up view of sample BK03SS. [ 

View of Oriole Mine sample location ORSP02SD. Note 1 
drainage route in background. 

Close-up view of sample ORSP02SD at Oriole Mine. ' 

View of collapsed wooden structure covered with dirt at Oriole 
Mine. 

Key: 

. AJ = Alan Johnson. 
CG = Charles Gregory. 
DO = Dave Godlewski. 
DW = Daniel Weiss. 
E =EasL 
ESI = Expanded site inspection. 
LD = Leatta Dahlhoff. 
MT = Monica Tonel. 
MW =, Mark Woodke. 
N = North. 
NE = Northeast 
No. = Number. 
NW = Northwest 
PA = Preliminary asessment 
RN = Renee Nordeen. 
S = South. 
SE = Southeast 
SW = Southwest 
TK = Tara Karamas. 
W = West 













E X T ^ -

1-5 



at 
ro 



'mm^si^^^i^i^'yimi'.-'^s^'^ssmm'.-'SiMiK 









-am -^^ ""CSSSSSf •"'""* '• IBB!!; mmm.: «i«*t«Wtti<**f*l*Kfa>»«i»*.. -. 

uJ n 

y ^ 











3-6 

C3 

cn 
t o 







L— j ^ ' Z * " ; ^ ^ , j ^ • 

^Aammmimm 
«... ^fli^j^ir^w.^ 

• s r ? 
f * ^ BW' «•((•. ̂ WSf-

Ill|;^.^^%. 















^ f f0L(x4 jOf *^ 

4-21 



K i ?^ K 

^^rSt 

^ " • y " , . • • f ' 

• ^ y - ^ 

4-24 

-sl 

U?f ! - f h\ \ > ^ t,H 

e>0/ A'Te^ /»N 

-r^'^j 

.0' 

5epn5f) 
{ ^ 0 ^ 









MiiaiftaaitefeMiiimi)Sy4'-''??OTl'ii' 







'''''W''^'''^T^frvW^^V*^''^^^ 

idQ.idC^ ^ ^ 

. . 5 ^ 1 ^ ' 

"r'-%;^m' 











^-^^^^atejgg^^^fe^^g^g^ 

\ \ 

.,;*3̂ *. 

- '%js->r- '^-

IBI 

in 
1 Vl.--., wwt' ' 

. . . . • * . » . . . 

'*-**>j:^*!.s-^,*i> 

8-18 I ;,a 

00 

: . ' t 

a ^a | 8-20 1 



' r v ' : v ' t i T.- . ' S 

"^y^4*' 
'''-t-$'.----^> 

. p ' - ^ ^ -y 
rs : •• . W t r '.•. 

• • * : ' 

k 

• ' * ' » • 

.y. 

y 

T , 

. , • : • ; 

.4 

o 
Inr* 

•ao 
•73 











.% 

t -i --. 
i ' , 

^ ^ • r l i '^--*.' 10-U 



























'O^T.? ' :?!tT 'a"?i^^:*^"^!"'^l!'"l!!i"' 





0206 

J APPENDIX B W " 

iTART-2fLOGBOOKS 

w-

„ - . j -

I0:START-2\01080009\S714 



ecology and 
environmeiit, inc. 
International Specialists in the Environment 

Job Number - n i - n : : ) - m ; ; i ^ 

W T; 

\ ) j ) m M\ i f i ^ i k gA-xy/1f\UAg_^ 

MS 
toi __, 

uati 23 



E 8( E Job Number 

Telephone Code Number jQ''^ iiT)~7.'-^ 

Site Name [ i f ^ y Cd i i / \ 0 ^n . ^ ^ ^ ^ A)l;l/UA 

•City/State . Ix^a^Wifl' Ito^ 

TDD 01- 07)- b ^ ^ 

PAN D Q i M J U H i l i J ^ 
S.SID 

Start/Finish Date 

fc:.:SIMSSi 

Book 3 of 

E & E Emergency Response Center: (716) 684-8940 
E & E Corporate Center: (716) 684-8060 
MEDTOX Hotline: (501) 370-8263 
E & E Safety Director (Home): (716) 655-1260 

• #3?%: 

* • • , 

f i . . . . . ; . 

•^^s:p'^r^-



0209 

^itirr-^'ni.-'-r-• =1 i-'i 'r'-' '"- -^.i^?^-.V-.^-^-'SJ<.-. 

^01'02-00 Z^ Lfyf̂  Cc l̂̂ -̂̂  ^'^' 

^ [s'%-d\ Qf/g <I)LU c J ) M L ^ ^ , ^ A L , ^ ^ A -

/ ^ o <>-^f>r^ ^ : ^ C r t O _ L ^ N / ^ l ? v £ ; i s Ces 

/ ^ > ^ < s r y ^ i f c ^ 

( ^ ^ / ^ / A ^ y ^ - ^ / > ^ W € , • 

/ / 9 ^ / ^ x - ^ / t ^ " . = / ^/?^.^ /L^=y^' 'yi£ ' l^i ' i£m£. 
/lAj *:S-V ^ / ^ r A L / A u L t / S J > i ^ e T / * J ( ' ' 

j r . k j k ^ i^ ^ i7^ JJLA^ ^ J ^ J ^ -
/ ^Ac ^ . - ^^^ t^^ fe / l ^ 

^ *A> /S> 

> / ^^5/^<^ ^ ^ < ^^'^^ /::S.;^/»^ ^ ^ / i / u o 
^ j t : . ) ^ i ^ c - i ^ ^ i ^ . ^ ^ 

: ^ _i .<UXĝ .. 
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zr f ry r 

/ n ^ / p J ^ ^ ^ c ^ y - G - ' o / i > 2 h > z M r ^ : : s i , ^ < ^ y < t y j ^ p : 5 - yf^ r t ^ 

<"^;aa^ -Htii^C^ ^gfetjg" -yrf̂ o -rrvvW o ^ - J / ^ ^ n 

g ^ ^ . ^ y c . . . e ^ « 3 0 L / ^ 

Q ^ ( ^ C£r>r>r^^(^^ S ' < ? v V T ^ ' v ^ ^if.^• v„?pf?f='v/^ / 3 o P TVYnT.; ' ^ / ^ 

r^r?it/oKO • q ^ L . j V A ' v V v ^ ^ : ^ ^ ' ^ ^ 2Mm-
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t ^ h SirtJL^ - ^ J . 

d. t > - ^ ^ fyO\y-<L:-: 

^•h^ (jd<zsre.- QyZ(u^:^L^ -̂ ^̂ vcte^cy 

yu L ^ c ^ P ^ ^ i ^ j . c : ^ ^ 

y £ X P C \ / i ^ 



023 1 

ecology a n d 
environment, inc. 
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E&E Job Number 

Telephone Code Number l'P?>ln.^.~)^ 

Site Name U^pjp/ C5\lrmk/T (]^Vrf//nf\.UUi 

SWtrrA^ aA4 P.mA rVrfll i. r^ftiiA^'^ 

City/State . U^O.^hli^gi^^S/^ ^ g ^ 

Vx f 

l^ 

TDD 0 1 ' r>;)-ooo>K 
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Start/Finish Date f^-\Q^'0[ 

Book of 

E & E Emergency Response Center: (716) 684-8940 
E & E Corporate Center: (716) 684-8060 
MEDTOX Hotline: (501) 370-8263 
E & E Safety Director (Home): (716) 655-1260 
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b j ^ f e V < )̂̂ 7iY r̂ ̂ yj/?) 
^-3:^ u/^^.,^(l5 aSJgCî ĝ bJ Mt}if/<! 
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E & E Emergency Response Center: (716) 684-8940 
E & E Corporate Center: (716) 684-8060 
MEDTOX Hotline: (501) 370-8263 
E & E Safety Director (Home): (716) 655-1260 
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. . ^ 9 ^ c ^ , î KJ (mMf. . - ^ L M s 

-€^ / ^ ^ / ^ . jy) C4p\/f.lcinf/ rr}yn<L. 
r^cAa^U. uj'i-Hs^ J g l ^ t L 

I QQQ AYTIVI^ CieAi^.Wvi mAf\{? 

sirpV: A . s!^'>tA.)JPC^ 
: n s ^ (>rn •hn^T' • J"4 h a p b^cn 

hW<'Aii:6i ^AT^V^v., -V;>fiSrAi . Q j M dyisZ-^A-hfcl S ^ ^ o - H - ^ - f M - ,-

i^yi^A^) . ( ^ ^ <S.',Af r>f - ^ n ' ^ U n ^ ^ lnf£i p . { < ^ . f r . ^ U ^ ^ j ir> - f H t r i A l - ^ / ^ j L 

jTi^^nr^'^). ft/-H in'HuUjinl a .^4-Hyincj jK/rd in^-M^-^ 
ioire.-h AI 

yUxnof -^ H i A ^ ^ n h yi\Y^a^rvL. -*• f i A X \ / ^ A : f f ^cCrdy j / l ^ -

K U I , b..</ng/:/ (o }^^H j'h:iAUnaS rlu,n\.p^r?/ i n CA.oii<-ht^iy^^ 

^ ^ H ^.u^rniAHcL -fzx^bnOjS {^mAi'^Wfo.rv^ bjii/^Al pfop&^h, 
l/\y^ - ' ^ ^ - 3 0 0 miPMS c{?hJyn oppA/^anrJi.^ 
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cnsrcicqAjo(x^ m t S ^ x r ^ ^ 40wA;;?f9hXSrip 

CK. \rxrv r>f -fn^f';hc> - ry r i J n oct^ n o FrjurvipULS =̂,hrrua.r3>- ^ - i c J i ^ 

/ n m /17^ c^a' 4 ^ - 7 , ^ A hf • ,^^£^4. a>T-ff. 

t\65 P.M-̂ TV̂  break: ^ r lurT/h 
';;tg?^ l ^ N f T ^ CiepT.i--h PK^no fnr?TKf;nn. l^ f^/^^^^^AnL/t l^ 
Uj^ i>r iT t^pQg;LLr f " 

p i Is 

C10SQl - ( tyg f Sy>^y\CC r o c x d 

file:///rxrv


.wK?d.Qj Ujp-prr Co \ itm b)CX Q )VP/ 0281 o}-D:;i-ccm 
A\r{fjm.prrr\ ljn<?.rvpr\c)>\ i,e-'.-(-rr)rvn urrariih^ ijup [^S -b^0 ' ' 3 . \0 

luVrJr/l" u r P^^pD. 'Lrir^iyT InrrL^nn 
_J 1^04 (^k\'^trr.n^r^^.'l-.o-i- ^'Zr \~A\rr. . ICcruhot^mnSitS cf 1-POuMnn 
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iŷ >iO rC f̂TKJ cJo '̂ --̂ ^ /^^^^^c /pn A\P\ V'.5Tp0^ / fOL 4 .̂-̂ -
.. \,/vin_i!,. l i e . 

I V \ p y r 17.(3 f . r , . - . n n ^ ^ P P l - S 
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Up\iA/.i Ark î̂  {(AAUA -\-ay^Uir\^^pr/y\r:/ nAiQ. . ; 
- GPS/phi7h tOM/ (ollffc-krf of ctA-Jî  p-kr\:haJi (jtra^nn<^/^ 
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m i jngy r n n ^ e > f4^ I c 5 H-rnpTh - f /n ;£) )nQ^^ ^^-trr^^<p^ ^ H 5^r/4^p- -fVi 
^ 

-bf, Vijijl \TS)r\f\.kkAhey bcicv, mi:h.t. urtyre app/ov.LmQi 
a '̂-ft-. o f yytOifJ^rJv'd ^>cl6-h) Onpl - hho . rnm i r i ^ TQ >xn M6 L O a ^ V C m 

4 ^ QaJoun 

- \ S i ^ ^ 
.JS^ i;i.naurW -dc^^^^^-—--

(octih 

nO-Pt, 

(q<?>nr?i^f;».not:rynn-flip . Mr^o -Ffu "Tcg^ i^ ,?>A''r:rfr^;k^ P^Ueed 
TMm A n > r - 1 ^ ^ ^ ?{?i .C^ ir^r^x /I70 M^ \C <̂Hy,:̂  Ak^-.P&yD.STl • 
•^^Vr -bakii^p rt^.r:t/lW pnCiYrr^npn YCX'JX Ltnp^ LH^QIJ. ti-iiLC/ijt. 
R M \ rYl /P^Mi- (^x i^ 4Jno4nno\liJ^ar|i><A y^ri^LurfV^t^rfni^S^ rn/TndjRY 

tpfaifi'H ^ \ m/htrigclQim %^uJfemjsntA 
1^̂  onU/t prcyJiuCfQL /̂Ynigh irx 

LtnCf̂  G€my\6 OM CsXn/ U 6 W a f f nl -tn wiA p r>Jr>;^ c^-ctL 
fVlfcect-tf̂  nvipng' prnni7Q>nD>iJC^ (j>l0, ggnpjh.ir.47pyv)^TM 4rxTyV 

-OSU ., \ \ i ' ^ - -p . ^ ( l l ) t ^opnr r t . r J i r yS f^ fV\^^^ ^ J ^ • rrtx-^. 4v^ QrxaAx^ 7)U// 

l l C X ) r k ^ t M n r y n M < ^ r i ^ f J ^ Z ^ ^ W D l A / ' ^ U r / i f i ^ ( . > w ^ r ^ 

\ l (^^^ ^ r v . T V \ rnp") - h A -Cm/ r ^ cjc^nju/nefnis - ^ ^ ^ 

o f 
aojg-

niC> i S . i QK) ij>r,^ie. /Znrv-k" 
- \nf\efa[x\n^i-^il'^r =L_ 

^ 

iZnr^ ni\\\ler*^ -^j/v^yinii't, to 

\^Cr) - t ^ , ^ l ? j . ) ^ v -n .>^ OQ- j^ad2Li4M=j£3LLLl 
Th\\j^C)Wirv\fii-) 2mA 

' J o T i ^ n M -^>^- " ^ IXU Hn PM CDu)rvr^ rT>ll/y:fe:< %P5. 
^ n s 

-••ga. jgi.'.g-Jsa^sKiiMS&S 



26 

AvcyYioic (cnn A 
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4^0. p4n^p^^t. f 5 CDr.rtl^ Cr\WiM.inoA. S^Aj^ 
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Lp/ab/^D" 'dppty C A u m K ; ^ OxK^y ^ ^ ^ ^ A\^OT^-AV:)S to^i_ 

Site Name; lASA. . Location: J l i S ^ i i ^ i a a L L ^ 

SSID No: Date: [ o l O b ) / n l Job No: . 

Proposed Work: VtsXAt \ \ \ ' A \ ^ J S K J p p f t t i C^ M p l «x 

Weather. 

-^ Team&Dutie; : ipCn. lQjQt A T ^ - ACr\r7^t>l^a A r ^ c A i u ^ m f - , 

1 QLO^ A-^mp/Sj^fer- bry?rh4/^i/ iO^ • 

I n - !P.OrJ C^^-iX* n\;/w J aA)^'T> -<7hip ^tf'Jvpttfa 

liwtrument Canbratjon: faPS ^ I A ^ W I ^ llrvva ftilJlf/<.^ 1 ^ ^ t f t / J /y X 

Other Parties on ette: (^AA/tL rTTviVi.^<a/J - ft^/J h / f i l V i f V v ^ 

Safety Meeting: Time: C f M y By: ( ^ 0 

^ Content: • ^ i ^ -\vNp,;fr i I K ^ Vv r u n n W ^ - • fl^^iypaujit^-

t v c ^ , VVaS.^-V^tT/i ) t . V. l l . r t /K .hwi l i t ; ^ 

-^or»-E & E Attendees: T l L i ^ T f t j /V!S 

Tune (24-hr olook): 

Left Hotel 

On-aita 

, Lunoh 

Returned to Hotel 

Laft/Start Aniva/End 

_AII activities charged to a job while in the field (e.g. 

jpff-site activity) must be recorded in log book. 
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r \ \ f t̂ Ŷ ^t., n \ \ v !1AJ u ( . n o l o 

_DfL2id. 
Sftmp(o 

OAL-T. {"TrYiiV>ioK\( { r^Atid AWa-AW) i;ofitoAa CUT^ Vm loep-p 
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Site Name: \ . \J K . Location: f)iyiQ-l'wd >j^.'-';l ^i';i-j 

SSID No: Date: l A - ' ^ ' l / 0 \ Job No: 

Proposed Work: '̂-.̂ h/.o S^;/Kp/.^-5. .Onni'.' J k L M 'iTuM. 

K : \ ^ ' ^ n . ' \d . rh^ \ r f \-)^p l \ A V)srl ' .-h-: ibpr-.VArvil. 

Weather: C>?-ioOS^ m Onr i n i l - SJI/XoTi^. 

Team & Duties: Jii/U CTMA'J - ^ y \ ' j p <iaA^p{iJ> 

(• i-^ n p , l\ ̂ .n.y>n hvi..} 4f n.-n 
Instrument Calibration: 

Other Parties on site: 

Safety Meeting: Time: O^^OA Bv; ( L C D 

Content: - ^ C . V J S ^ < ^ ; JT , t - S p -fr i / J<. 

Non-E & E Attendees: " T V - , A 5 l \ ) A 

Time (24-hr oloek): 

Left Hotel 

Oit-she 

Lurteh 

Returrted to Hotel 

Left/Start Arrive/End 

All activities charged to a job while in the field (e.g. 

off-site activity) must be recorded in log book. 
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O p p j / " CtAiiAJry^. ^hctr^ ^ o l ^ ^ M 

Site Nama: l l C t f ^ , Location: nvV\liM4ejA I.^A 

Data; ( g / ^ & / n l Job No: SSID No: 

Proposed Work: ^ A i ^ K \\1A-^ < : r i f r p > h n n , r r < [ U r ^ 

IflvnifflW ^OA p̂if?. \<\ ?^f\\AA\i^"i^ 

we«h.n <n:^-f,ons. "^oal^veA -Ar\i<^^^ 
Team & Duties: P. \0 , A'SgAj/Tl C C T . ' T j C t O O 

Instniment Calibration: ^ r ^ A v i I P J ^ . \V?. XTyiiOJ?, f '<(S> j 

Other Parties on sita: [ i \ 0 ' i ^ \ ^ ' \ 

Safety Meeting: Time: i S l ^ D By: S A J . 

Content: ^ A i ' i C K t\\ ' l ,vt^ \J\<0-fe> 

Non-E & E Attendees: iVA J ' D L 

Tuna (24-hr clock): 

Left Hotel 

Ort-aita 

Lunch 

Retumed to Hotel 

Left/Start Arrive/End 

All activities charged to a job while in the field (e.g. 

off-site activity) must be recorded in log book. . 

I i i l . 

gmufll (\JNL m \oM.. i>0, f(\\f)rifvi )̂(̂  
^ ~ i — M i s ' \ M Q . Q W ^ ' ^ ^QiO Vauc ^ f^Nvi ^r\g2>_ 

^ " " ^ ^ r lO.Qsa^ dvCNyyWvi ftt(-V/-(>IT^-Afv^-^OaAvi?/ - W o M ^ 

i^j^ I I / 3 A / ^ ' 

^uL . 
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U:)Q.5tNSA ;<=> ŷ ^̂  A J t ^ A V pl4 of 4W U-Q^r 

SucL^ 

lA)a< îN i,ocsa_jLOQJyUAJ rvA',wvi (/^ 4U^ <^LAvg 
Ŝ O. v^i^.^yv u>pii 

pVA/^iA^ -VU/ LA^^ (VU - W CVAXAA/^ UO'ithAsJ-

lAtAA/f ,Ors\A()^ 'XIAO .'^ J>{E:MA 

A/A. 1153 iLMT_ .,rtUr_a__-.DuiDJS.U) 
cti<"<Ctgy\' ^ » h ( J 4 

dornpsht ? i p ^ li.T^r-i C r 

]\55 pl̂ u?fQ>/̂  

\Q.oo p ^ 4 ( / btj MT ^^Ap7 oW(j-T D u ^ ^ ^ O 

\ 3 D ? f M o ^ n I ^ h up 
direrfi/T<i • JQU^uJe -̂K 

-mo- W r̂rt 

Aio^v.n\;tejuJ 0^ \ffy>dAi?A^ 
uTftAfr Vu|y)l(A y A v r i A ^ J L L 

AĴ AJ' fKx̂ 7̂lJU>\/?> 

-VhX> -> IjQjtfJTflLAd lKk?:̂ tw\4v?Xktgii.-

C>ffX^\^ AjrtUt<> 0^ 
AuO ism/xs\ 

(jJA^M 

. ^ A S Q . 
ifei 4 ^ ^ * — 
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'-^' 

Site Name: VkCf-y 

Date: ( t f / f f l / f f l Job No: 

. toeation: {V?AVJ f i -A fyV^ UJ>A. 

SSID No: _ ^ 

J Proposed Work: d f / A p b j ^ ^ V u p < V l i / y p t » V ^ V f r i ^ i 

Weathar. • j < \ l / \ A / u > i l b S 

i.s:^fT VI Team & D u t i e s : ^ l T v O f y J - ^ M f l d t f t ^ t v . t \ r o A ^ . ^ )ttu»i-t<^ 

A^nw/\ , m , T t f . . C > n - f t^ lncy i ' 
A ^ ^ A ^ n A ) p a y W i f t i ^ < ^ / v p A / ^ 

Instrument Calibration: 

Othar Parties on sHa: 

Safety Meeting: Thna: D X l D By: ( l l O 

Content: T^n'KO ( ^ r ) i , i ^n rv i Vnk^nŝ  >Pa^i.ip/*ifln4-

Noi»-E & E Attendees: T l / . . ^ tWT . ^ J ^ 

Tfana (24-hr clock): 

U f t Hotel 

On-aHo 

Lunoh 

Retumed to Hotel 

Left/Stait 

CHMS 

Anive/Ertd 

Ail activities charged to a job while in the field (e.g. 

off-site activity) must be recorded In log book. 

i - m ^ ' \ n ^:txi)ii(i tn̂ AV. X^nNJAWufWY^ r\cs>AW) '̂??0\d4fr ft\;s) 
ar-. rx^ur^t i 4nJ(«. r/T t ^ ^ r ^ \ S ^ • ^ 

maa 
^/v^is> Qyv.>AW y^a/V\ 

CfillJg/?*" 

^̂ -̂r̂ ^̂  vV(va4-^Vi, CAA* V^dv/f. o j \ / i Vvoa^il bi?fy. "^ W-*^ 
-«>* 

fejfe-^.i^t'^e.^-. 

C b ' ^ lOj j f , T \ f . ' p?>ofYvisfd^ -Vp ^ f x t ^ - W ViW< ?r> AJAg^ Vv^ 

C f t A T H ^ - ^ ^ - ^ y\lYAU(>S>Ar 
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Uvpppr Cri\kir)^A»-- O^^y 

'"̂  zy^ '̂̂ 'iAm^y-:̂  my:it̂ ---r 
O\-c0- ^)0^. I 332 

iem/iyi'AanO' P̂ '*-'̂ P(?f̂ LAAiensi>n j t ^ ) p i ^ p n n ^ bfv.4-fi^ 

^ i ^ W 
.. ^Appcn -\\v^nA. ^D-̂ Ti,̂  i^r(.\>\fr\. 

S^Pft;! i> ,CLrjg:bs_i^ ^ 1 [ V y i ! ^ c i r ^ ^ 

•i^^itt^ W<.,6 
- 1 3 ^ - /\^AVA, Cjvp^/.,Tt ĵL-.Ci,rviLO V n A i ^ 1o 

AQ^4£4ajvA_(W- 7^..^>eXA).-.^CXrr^.ldCC[MbC]^ 

\ f\ i'~» rv. 
L i / - I S,0^\^)-\gJmO- \,^.a(\V\^,CfT-Q, A3.AV/1I? 

•.J 

^ -i-.J-l-i 

W:^^¥SSi^mE0'' 



U p . . 

'•• 0 3 ' ^ ^ -Osj .fc/ufr^yy 

! i r> y9 Site Name: 

Date: i c / ^ ^ / ' - ^ ' Job No: 

Location:-^-y^iv/VAA-P U' l^ 

SSID No: 

Proposed Work: r\ ( . rAAr i ViO, r J: . 'fr-. '\0 a - H H . 

Weather: i l t v A O b 

Team & Duties: Vl l/VJ Y i ' ^ ' s j . . 

Instrumertt Calibration;. 

Other Parties on site: 

Safety Meeting: Tinw; r V t ^ D Bv: i l A ^ 

Content; d / W S^llXfUA ' 

Non-E & E Attendees:"W ^ : ' (WT 

Time (24-hr clodO: 

Left Hotel 

On-site 

Lunoh 

Retumed to Hotel 

Laft/Start Anive/End 

All activities charged to a job while in the field (e.g. 

off-site activity) must be recorded in log book. 

i Ml AfL/m W/AfUfX̂ . )jifMyA> Aif^'AA A . - - ^ A f r .V-TiMi^v^-^.^ 
^i-\M).. ^O./XA^A^rA-Ard '..n .. iLjld v2ijji^^ii_^ii3LCl/l-_Q&. 

AijjiAUM-

~ ^ ^ ' ^ ^ A k ^ - i 



•- ̂ -''^: 
n/sy 

niQt^-

r, 1. • V-s-7 Cl r 

y ) ^ • - . ' K : ^ I 

i-C^X> '-\^ 

:.[ I ' T J L ^ 

-LAJ-

/ ,.. 

-ct( r-l.. y ^ y - y ^ ^ y 

/ u . W r . N , 

\ r l / ) i i ,-7; Ĵ̂ .>:̂ -̂ \̂\ SAA) AAo! 
U4"^ r- \\v,.^v:! c. • TZ^Mi^J^ '>^:i . - y ^ ^ j j : 

Ay^\r)^\_)r\^i-\A-

A^aiXjQ^IujAb Uii i i . pu mAHPicL 
WH-firr,aAr\f. IMhxi) (^lU^i, L/) /3/\^r^>iM 

^'?^4iM;, VfAfj^yy-r i/V.^W f i 3 - f i v A ^ 

V^Atf.m i V rA^i i^Ar. l^vy I A Y M / V\Y^U J p ^ ii.-

S^A/falcii-lA^. m/>4f/m4s. 
-\M?>s- I D pflnr/)U.-VYiAA»_ \n.Q ,̂LO ^ h - a ^ m 

A Ad tT<\d l\(/- gV\f I.OQ^ g^A /2 t ^ dA^-^m/OA-J? 
(/0^li.44v<L lrf4riY.Ayij^ li«;4f^.. 

- \ I-1^ i ) ' UA 5^A'i . ;• nryrxi D t h TSr-.n A r^ ( HJ^AA^ 

7/)n/(n- C&3"n- mfiYuAfl. iDAaO T^XAAO^ ( D n ^ x / ^ i ^ n^ AAt/vi>iPr-

nC PMACS A / v i AAV I K Av-̂ \ VVQl^Ld i v IAIAVIA^ A O 

p;̂ tv^̂ ^?fXMS VD .^/^jaci ^ A ^ c \ AO r̂td̂ f̂ P!]fX^̂ S 
aAA/oY-Srs,\> vDA-iidftAy^ of n fy\yr\[/Ac.u Qyryu pia£i}± 

" \ W k ' \P) r / i i l L z l . r h s v \ i ^ ^ VOA^P QAd 1 / h h ^ m/?5^^^ 

/^ raLULZt^ \ A ^ . l-^iWi/TVi^ \rf/M/7f;.Ac 4 ^ f l^A A - \ ;^c- uo 
fisA ArWt rAyw£/Z(A yx^cL. rluy) S^ 

a.c\^ 
A\fXd. sJAf fA t 

-\F^Hi- m,5YMr̂ . u-vN.j) rflLAic/t\AO -^^mxo^^c^ 

fx^ - ^ i r x r i . rykS\\Q. f̂̂ AT v^pnit . YV\fiV\A.r<., n W.> p-)vt, 
? ^ j ^ \A^o.yVpy\,<s nK->>-t\\^ A ^ . UUT^^ Ip tA t 4irv^^ 

dtf^tipH^y^ p/T prt ifgdA^ 
^ ^ ^/mt'pL^ 
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^ • • • ; . ^ , 5 - _ ^ : i f -
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-{̂NV 4ivt ^DA/i QvTi'UjL >-^0^'''i-

-1-"^>P rh^w^Vc ,̂ C :̂a(̂ gL. un rmnl <^'te d gV\/? uj\l£-fl^"^ 

7/ii/^i iSx'-
4lx. Tf\A -ff.v )rxAA\. v-LptsVK nrs\.^ 

A^A\U(x. A\i\ ' ryillod, IlO fia\cl y ^ nh;^d ^ g ^ ; ^ : 
Arn44- p/.in/fi-rî c îL riaTi.^ niC\d cooxpAph-̂ sn rJrALA 
f̂ '- A,ii 'rS\,^ \AT:) .vn^p) 

7/l3/bi- (yiO^- LO CDA.IULA (Y\î x:rA lAAt)jC' Ar>d Wi^ /a 
[wi.'s^C'̂ j. rt/Kafriuu dp-itflnpiA^ A MiOy4 {y\i>/nT̂  

Ofyf-r ^ ^ AO/i AAflxtif& r ,y jn& w ii^LJ2 1. t-ri 

A<L^y^A r<f̂ : • o^ci (M̂ Vyp> 14? teted^ MAT̂ . tr 
'7/lVP/r;\- i)A5C- m^\LCcr-^T>(x ^̂  QUod v_0 Ai\d -^rMcdiik/J r)^ 

i"\\ocT •NC' f. r̂ ff̂ rc -^^ i/rsifA A4 \n?i^ 
n/Ai/y\- \v:3Ĉ - 1.0 (V^AAv-\iv. \>-^\.ir^Au/v.i) tPrii^sfAi^^ PVVASP \\ 

îî r\ Â sc- y^Ar^i.^^pW^ 'nxdacAA^^r ,̂.\f\ f\rx\\f 
\lA,^.y 9'A\\rfA^urtxML>.^fV\(\ .mrAx '̂ -.hD/iuJU. 

gjrd A.î v.t̂ cY^ \ AV-VAA, (x':4^^5^TM ) A'AJL- VTf̂ /i v-K J A t^ 
r. c I,:) 1 YU n 0 -s, rxj'\cL AViUs '̂  c4r/ j ^ idrAo.^^ 
VM' 1\--. An4|.N fa\^i4^.^ b\/̂  1^ 7/n/c^) 
-y^AY)VAVa/|•^Ua^ ^ 0 0 ^ A 

,-vfAT^ i.:S4< -7/1 ^ /D I- n'f{^r) - K;A A A Î S LhY\ 0 m U^ fADl.-^^ m J l f r ^ i n 
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H ^-cTib PoVr-vi Uru; xiisikoi 

^ f j - V f ^ . ; ^ ^ ^ * 

7 /^md\ -̂ 1CT - \\)AA^.^A ^ratrmA. r^t u ^ uO ' - ' . i 'Srt. '^. '->".A^'^ 

T/^^Dl " ^i^-t^'^'^^^^^^^fc^V' 

-o^ilu^ iTnA,r.(A faiti-m^ cnAistui, [ f) nryLcsoMt 9̂  
rp^p-'s^.-

^a^«i.: s ^ s ^ ^ 

D / a ^ / C ^ - m.^O- ID \QayK3> " ^ n p y ^ y i n r i f r ^ ' \^LYLr^ 
9^Hc^h IA Dlurv\p(/i. i^&pyv)fhh L-)i'44v, 1 

1 
n a p - IJQ -WdArf!'S ^AlnoiA ID / ? i ^ A^fit to:^1,>^ UffWyiftl^"^! 

'rrdWA45̂ q-AMK/i/̂ xi>. t43/WS ^ H ^ o - S n S T r h i h J i i i ^ l ^ R ^ ; DiiC 
-\\3 g o t \..n A^ nAflfltlAa AD W°AI;A.^ ^ J C K t ^ g ^ y 

n f [V3lO AJMs. I 
7/r?iz)/Di- nsip- mr cAj^ud 2 

r̂ /Y{ C l̂v/filf R)f^ -<i?Afc9 
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- -̂ Â A'V p 4 1 rr-./j r / ' ^ 

- ^Wr,.fr-ArA. Â I'fpo^AAiX 
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afO-̂ \lAĵ i.nPA.-;l q d ^ ^uiPPrta.A:Cu>4>4tUf^ C/i^ 
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vAi ;Acyar^. pra:^C-iii^^ "T^.A^/rod? t .^MW.rU^.Afl -':Wmf:̂ '. 

rrAdr^rufAfLA^ T^ TW- Q̂ '̂ ^̂ ' \'̂ - ^ '̂-^^ ^̂ Ald/h i Y>ArC71; 
Ea. UA^ ;cn)4A}ii' 'A'Aj-Aixpy ru\d. AiMtii/Lu/, Ah iim/1lVi^ 6 u y M A . - - -
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3/-7/r>^ 14.̂  Ai^ ĝ-H-Vf ;T^fL. ____.. 

A^-^i'iAi ro.}.Ad 1.0 0.rA ^:rny. ^•K^"tiiVio?d.. AÂ  h^ifn. f?Vi>yy):. 
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CoUiLidL _ ^ . ^ c^. î .CtAlTk^ 
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Tabie C-1 

GLOBAL POSITIONING SYSTEM DATA 
LOWER PEND OREILLE RIVER EXPANDED SITE INSPECTION 

PEND OREILLE COUNTY. WASHINGTON 
sample 
number 

01264268 

01264270 

01264358 

01264274 

01264416 

01264417 

01264271 

01264273 

01264263 

01264401 

01264411 

01264351 

01264261 

01264352 

01264262 

01264252 

01264253 

01264254 

01264255 

01264256 

01264258 

01264259 

01264260 

01264354 

01264426 

01264427 

01264428 

01264402 

01264404 

01264409 

01264414 

01264403 

01264405 

01264406 

01264407 

01264408 

01264421 

Station id in 
fleld info 

BBPPOISW 

BBPP02SW 

BK02SS 

BK03SS 

GMPOPP04SD 

GMPOPP05SD 

ORSPOISW 

ORSP02SD 

POCKOISD 

POPPOISW 

POPP02SD 

POSPOISD 

POSPOISD 

POSP02SD 

POSP02SD 

POTPOISS 

POTP02SS 

POTP03SS 

POTP04SS 

POTP05SS 

POTP07SS 

POTP08SS 

POTP09SS 

POWP02SS 

PRBKOISD 

PRBK02SD 

PRBK03SD 

PRRSOISD 

PRRS02SD 

PRRS03SD 

PRRS04SD 

PRTBOISD 

PRTB02SD 

PRTB03SD 

PRTB04SD 

PRTB05SD 

PRTB06SD 

station id on map 

BBPPOISW/SD-

BBPP02SW/SD 

BK02SS 

BK03SS 

GMPOPP04SW/SD 

GMPOPP05SW/SD 

ORSPOISW/SD 

ORSP02SD 

POCKOISW/SD 

POPPOISW 

POPP02SW/SD 

POSPOISD 

POSPOISD 

POSP02SD 

POSP02SD 

POTPOISS 

POTP02SS 

POTP03SS 

POTP04SS 

POTP05SS 

POTP07SS 

POTP08SS 

POTP09SS 

POWP02SS 

PRBKOISD 

PRBK02SD 

PRBK03SD 

PRRSOISD 

PRRS02SD 

PRRS03SD 

PRRS04SD 

PRTBOISD 

PRTB02SD 

PRTB03SD 

PRTB04SD 

PRTB05SD 

PRTB06SD 

pdop 

6.9 

7.7 

4.6 

7 

3.1 

5.3 

5,4 

4.4 

4.8 

5.2 

4.5 

3.2 

3.2 

5.3 

5.3 

4.1 

5.4 

5 

3.1 

2.2 

4.2 

3.1 

5.4 

3 

4.8 

3.7 

3.9 

4.6 

5.3 

5.7 

3.4 

5.5 

6.1 

4.2 

3.6 

9.8 

9 

date 

6/26/2001 

6/26/2001 

6/27/2001 

6/27/2001 

6/27/2001 

6/27/2001 

6/27/2001 

6/27/2001 

6/25/2001 

6/26/2001 

6/26/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/26/2001 

6/28/2001 

6/28/2001 

6/28/2001 

6/25/2001 

6/25/2001 

6/26/2001 

6/27/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/26/2001 

6/26/2001 

6/27/2001 

time 

I2:55:43P 

12:57:55P 

10:43:07A 

0I:21:42P 

I2:17:30P 

I2:37:54P 

I2:30:25P 

0I:59:19P 

04-.25-.58P 

0I:53:26P 

01:38:27P 

09:37:11 A 

09:37:1 IA 

10:00:31 A 

10:00:31A 

09:43:56A 

I0:02:05A 

10:44:46A 

11:40:33A 

11:48-.38A 

02:09:1 IP 

02:10:55P 

10:0I:41A 

I0:39:15A 

0I:54:02P 

0I:55:23P 

02:03:33P-

11:00:33A 

12:25-.02P 

11:50:51 A 

11:41:18A 

11:57:59A 

01:52:20P 

02:22:12P 

10:03:02A 

10:54:37A 

05:11:22P 

long 

-117.406 

-117.407 

-117.357 

-117.416 

-117.367 

-117.367 

-117.414 

-117.413 

-117.35 

-117.359 

-117.352 

-117.352 

-117.352 

-117.35 

-11T.35 

-117.351 

-117.35 

-117.348 

-117.35 

-117.351 

-117.349 

-117.349 

-117.35 

-117.362 

-117.393 

-117.393 

-117.393 

-117.344 

-117.33 

-117.35 

-117.369 

-117.333 

-117.342 

-117.341 

-117.331 

-117.329 

-117.36S 

Iat 

48.847 

48.847 

48.866 

48.86 

48.87 

48.87 

48.86 

48.86 

48.893 

48.886 

48.892 

48.888 

48.888 

48.889 

48.889 

48.888 

48.889 

48.891 

48.882 

48.883 

48.888 

48.887 

48.889 

48.882 

48.829 

48.828 

48.828 

48.986 

48.957 

48.895 

48.878 

48.963 

48.926 

48.924 

48.96 

48.924 

48.963 

Longitude 
Degrees 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-m 
-117 

-117 

-117 

-117 

. -117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

-117 

- in 

Longitude 
Minutes 

24 

24 

21 

24 

22 

22 

24 

24 

21 

21 

21 

21 

21 

21 

21 

21 

21 

20 

21 

21 

20 

20 

21 

21 

23 

23 

23 

20 

19 

21 

22 

19 

2C 

20 

19 

19 

22 

Longitude 
Seconds 

21.6 

25.2 

25.2 

57.6 

1.2 

1.2 

50.4 

46.8 

0 

32.4 

7.2 

7.2 

7.2 

0 

0 

3.6 

0 

52.8 

0 

3.6 

56.4 

56.4 

0 

43.2 

34.8 

34.8 

34.8 

38.4 

48 

0 

8.4 

58.8 

31.2 

27.6 

51.6 

44.4 

8.4 

Lat 
Degrees 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

. 48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

Lat 
Minutes 

50 
50 

51 

51 

52 

52 

51 

51 

53 

53 

53 

53 

53 

53 

53 

: 53 

53 

53 

52 

52 

53 

. 5 3 

53 

52 

49 

49 

49 

59 

57 

53 

52 

57 

55 

55 

57 

55 

57 

Lat 
Seconds 

49.2 

49.2 

57.6 

36 

12 

12 

36 

36 

34.8 

9.6 

31.2 

16.8 

16.8 

20.4 

20.4 

16.8 

20.4 

27.6 

55.2 

58.8 

16.8 

13.2 

20.4 

55.2 

44.4 

40.8 

40.8 

9.6 

25.2 

42 

40.8 

46.8 

33.6 

26.4 

36 

26.4 

46.8 

horzprec 

1.123 

0.9 

0.855 

0.786 

0.571 

0.722 

1.023 

0.62 

0.576 

0.775 

0.605 

0.568 

0.568 

0.869 

0.869 

0.729 

0.895 

0.39 

0.356 

0.341 

0.406 

0.328 

0.906 

0.307 

- 0.475 

0.594 

0.608 

0.8(]7 

0.739 

0.948 

0.583 

0.432 

0.558 

0.618 

0.606 

1.061 

0.727 
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Table Cri 

GLOBAL POSITIONING SYSTEM DATA 
LOWER PEND OREILLE RIVER EXPANDED SITE INSPECTION 

PEND OREILLE COUNTY. WASHINGTON 
sample 
number 

01264422 
01264424 
01264425 
01264265 

Station id in 
field info 

PRTB07SD 
PRTB08SD 
PRTB09SD 
TCBKOISW 

station id on map 

PRTB07SD 
PRTB08SD 
PRTB09SD 
TCBKOISW/SD 

pdop 

3.6 
3.6 
3.1 
3.6 

date 

6/27/2001 
6/28/2001 
6/28/2001 
6/25/2001 

time 

06:00:08P 
12:36:06P 
OI:00:09P 
03:56:46P 

long 

-117.373 
-117.369 
-117.386 
-117.348 

lat 

48.901 
48.864 
48.853 
48.897 

Longitude 
Degrees 

-117 
-117 
-117 
-117 

Longitude 
Minutes 

22 
22 
23 
20 

Longitude 
Seconds 

22.8 
8.4 
9.6 

52.8 

Lat 
Degrees 

48 
48 
48 
48 

Lat 
Minutes 

54 
51 
51 
53 

Lat 
Seconds 

3.6 
50.4 
10.8 
49.2 

horzprec 

0.549 
0.656 
0.534 
0.567 

1 
station-old 

BELLA MAY 
BLUE BUCK 
DIAMOND R 
FLUME CRE 
JOPPOISD 
JOSPOl 
LEHIGH MI 
LEHIGH TW 
METALINE 
ORIOLE MI 
POBKOl 
PSTP06SS 
WASHINGTO 
WEST CONT 
YHOl 
HOAGE MIN 
KING TUT 
LEAD HILL 
LEAD KING 
LQOl 
LSOl 
RED TOP 

station-new 

BELLA MAY 
BLUE BUCKET 
DIAMOND 
FLUME CREEK 
JOPPOISD 
JOSPOISW 
LEHIGH #1 
LEHIGH #2 
METALINE 
ORIOLE MINE 
POBKOISW/SD 
PSTP06SS 
WASHINGTON 
WEST CONTACT 
YELLbW HEAD 
HOAGE 
KING TUT 
LEAD HILL 
LEAD KING 
LEAD QUEEN 
LUCKY STRIKE 
RED TOP 

pdop 

5.1 
5.5 
2.4 
4.6 
3.1 
4.4 
6.7 
2.9 
4.1 
5.1 
3.2 
2.2 

5 
4.5 
3.8 
3.4 
5.2 
2.9 
3.7 
4.6 
7.1 
4.8 

date 

6/26/2001 
6/26/2001 
6/26/2001 
6/28/2001 
6/28/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/27/2001 
6/25/2001 
6/28/2001 
6/26/2001 
6/26/2001 
6/28/2001 
6/28/2001 
6/28/2001 
6/28/2001 
6/27/2001 
6/27/2001 
6^8/2001 

time 

01:34:14P 
12:06:23P 
II:27:12A 
02:42:0 IP 
09:33:33A 
03:09:52P 
01:59:39? 
10:41:55A 
10:15:07A 
02:45:49P 
01:16:55P 
11:52:42A 
03:10:22P 
10:46:33A 
03:58:50P 
I2:24:14P 
09:47:33A 
09:05:22A 
12:48:48P 
04:37:12P 
01:19:47P 
10:23:36A 

long lat 

-117.406 
-117.407 

-117.42 
-117.376 
-117.368 
-117.368 
-117.406 
-117.417 
-117.392 
-117.413 
-117.368 
-117.351 
-117.374 
-117.417 
-117.371 
-117.355 
-117.188 
-117.197 
-117.36 

-117.331 
-117.332 
-117.181 

48.847 
48.847 
48.854 
48.876 
48.883 
48.883 
48.848 
48.852 
48.838 
48.86 

48.868 
48.881 
48.866 
48.852 
48.877 
48.938 
48.989 
48.971 
48.95 

48.979 
48.93 

48.994 

deg 

-117 

-m 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 
-117 

min 

24 
24 
25 
22 
22 
22 
24 
25 
23 
24 
22 
21 
22 
25 
22 
21 
11 
11 
21 
19 
19 
10 

sec 

21.6 
25.2 

12 
33.6 
4.8 
4.8 

21.6 
1.2 

31.2 
46.8 

4.8 
3.6 

26.4 
1.2 

15.6 
18 

16.8 
49.2 

36 
51.6 
55.2 
51.6 

des 

48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 

min 

50 
50 
51 
52 
52 
52 
50 
51 
50 
51 
52 
52 
51 
51 
52 
56 
59 
58 
57 
58 
55 
59 

sec 

49.2 
49.2 
14.4 
33.6 
58.8 
58.8 
52.8 
7.2 

16.8 
36 
4.8 

51.6 
57.6 

7.2 
37.2 
16.8 
20.4 
15.6 

0 
44.4 

48 
38.4 

horzprec 

0.614 
1.048 
0.417 
1.188 
0.572 
0.845 

0.81 
0.358 
0.616 

1.09 
0.506 

0.34 
1.341 
0.512 
0.558 
0.608 
0.414 
0.462 
0.613 
0.479 
0.853 
0.674 
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ENVIRONMENTAL SERVICES ASSISTANCE TEAM 

ESAT Region 10 
7411 Beach Drive East 
Port Orchard, WA 98366 
Phone (360) 871-8723 

0357 

DELIVERABLE NARRATIVE 

August 6,2001 

Ginna Grepo-Grove, TOPO, USEPA, Region 10 

Dave Dobb, Team Manager, ESAT Region 10 'i- '̂̂ ^ Xoi-'^-^ 

Chris Pace, Data Validation Task Lead, ESAT Region 10 f* K̂  

Data Validation Report for the Inorganic Analysis of Samples from the Upper Columbia River Lake 
Roosevelt/Mines Sites. Case: 29440 SDG: MJ0ES7 

DATIE: 

To: 

THROUGH: 

FROM: 

SUBJECT: 

Account Code: 01T10P50102D106XLA00 

Doc.#: 
TDN: 
Task Order: 
Contract: 

ESlO-0-1124 
1048 
001 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 18 soil samples collected from the above referenced site has been completed. 
These samples were analyzed for total metals by Sentinel, Inc. of Huntsville, AL. The following samples were 
reviewed in this validation report: 

MJ0ES7 
MJ0ES8 
MJ0ES9 
MJOETO 
MJOETl 

MJ0ET3 
MJ0ET4 
MJ0ET5 
MJ0ET6 
MJ0ET7 

MJ0ET8 
MJ0ET9 
MJOEWO 
MJOEWl 
MJ0EW2 

MJ0EW3 
MJ0EW4 
MJ0EW5 

DATA QUALIFICATIONS 

The following 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 infomiation provided for the review. 
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0358 
Holding Time - Acceptable 

The suggested holding time for mercury is 28 days from the date ofsample collection and the holding time for the 
rest ofthe metals is 180 days. The samples were collected on 6/21/01. The samples were analyzed for mercury 
within 15 days and all other metals within 19 days ofthe sample collection date. None ofthe data were qualified on 
this basis. 

Sample Preparation - Acceptable 

The samples were prepared in accordance with the methods used. None ofthe data were qualified on this basis. 

Initial Calibration - Acceptable 

All ofthe samples were analyzed for total mercury using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercury met the frequency of analysis and the linearity criteria (correlation coefficients, 
i=>0.995). 

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, p=>0.995). ' 

None ofthe 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% and 80-120% for mercury. The recoveries ranged from 92-109% for ICP-AES and from 82-93% for 
mercuiy. None ofthe 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 
(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. If an analyte was found in the associated blank, the sample results were qualified as non
detects, "U", ifthe 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, mitial and 
continuing calibration blanks, the following results were qualified as non-detects, 'TJ": 

Analyte 

sodium 

thallium 

Associated Samples 

MJ0ET6, MJ0ET9, MJOEWO, MJ0EW2 

MJ0ES9, MJOETO, MJOETl, MJ0ET3, MJ0ET4, MJ0ET6, 
MJ0ET7, MJ0ET8, MJOEWO, MJ0EW2, MJ0EW5 

Zinc was detected above the CRDL in the preparation blank. None ofthe sample results were affected. 
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ICP-AES Interference Check Sample - Acceptable 0 3 5 9 

The ICP-AES interference check samples (ICS) were analyzed to verify inter-element and background correction 
factors. The frequency of analysis (beginning and end of sequence) and recovery criteria (80-120%) were met. The 
recoveries ranged from 93-114%. None ofthe data were qualified on this basis. 

ICP-AES Serial Dilution Analysis 

Sample MJ0ET9 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 of potassium. Results for potassium in 
all samples were qualifled as estimated, 'T'. The "E" qualifiers applied by the laboratory were crossed-out by the 
reviewer. 

Laboratory Control Sample - Acceptable 

TTie frequency of analysis and the recovery criteria for the laboratory control sample was met The recoveries 
ranged from 59-108%. None ofthe data were qualifled on this basis. 

Duplicate Sample Analysis - Acceptable 

Sample MJ0ET9 was utilized for duplicate analysis. The duplicate results met the frequency of analysis and method 
control limit criteria (±20% RPD or ± CRDL) for all target analytes with the exception of copper. Copper did meet 
the suggested technical control limit criteria (±35% RPD or ± 2X CRDL) for soils. The "*" qualifiers applied by the 
laboratory were crossed-out by the reviewer. None ofthe data were qualified on this basis. 

Matrix Spike Analysis 

Sample MJ0ET9 was used for the spike analysis. The frequency of analysis and recovery criteria were met with the 
exception of antimony (68%), arsenic (171%), copper (243%), mercury (-61%) and selenium (64%) in the spike 
sample MJ0ET9S. Due to possible bias, the detected and non-detected antimony and selenium results b all smnples 
were qualified as estimated, "J/UJ". Due to possible bias, the detected arsenic and copper results in all samples were 
qualified as estimated, "J". Due to possible bias, the detected mercury results in all samples were qualified as 
estimated, "J". Mercury was detected in all samples. The "N" qualifiers applied by the laboratory were crossed-out 
by the reviewer. The recoveries for lead and zinc could not be accurately determined because tiie concentrations 
native to the sample were greater than 4 times the amount of spike added to the sample. All ofthe other spike 
recoveries were acceptable and ranged from 94-119%. 

Laboratory Contact 

The laboratory was not contacted for this review. 

Overall Assessment 

The total number of data points was 414. Fifteen (3.6%) were qualified as non-detected due to blank contamination. 
One hundred eight (26%) were qualified as estimated due to ICP serial dilution and spike analyses. 

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 all purposes. 
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DATA OUALIFIERS 0 3 6 0 

U - The analyte was not detected at or above the reported result 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all purposes. 

N - There is evidence the analyte is present in this sample. 

NJ - There is evidence that the analyte is present. The associated numerical result is an estimate. 

UJ - The analyte was not detected at or above the reported estimated result The associated 

numerical value is an estimate ofthe quantitation limit ofthe analyte in this sample. 

L - Low bias. 

H - High bias. 

Q - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K' - Unknown Bias. 



Lab Name: Sentinel, Inc. 

Lab Code: SENTIN Case No.:. 29440 

Matrix (soil/water): SOIL 

Level (low/med) .: LOW 

% Solids: 94.0 

U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

Contract: 68-W-00-085 

0361 

EPA SAMPLE NO. 

MJ0FK6 

SAS No.: SDG No.: MJ0FK6 

Lab Sample ID: 39295S 

Date Received: 06/30/01 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

i 

_ 

•, 

Color Before: E 

Color After: "i 

Comments: 

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 

' 

iROWN 

TLLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Bariura 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

1570 
2.5 
18.4 
47.1 
0.14 
4.0 

262000 
3.9 
2.5 

2L.2 
4220 
3010 

31000 
105 
0.05 

73.9 
985 
3.1 
0.54 
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1.1 

43.8 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

036;! 

EPA SAMPLE NO. 

MJGFK7 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0FK6 

Matrix (soil/water): SOIL Lab Sample ID: 39296S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 97.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

\ 

•J 

Color Before; B 

Color After: Y 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
17440-43-9 
7440-70-2 
7440r47-3 
7440-48-4 
7440-50-8 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

7439-89-6 1 Iron 
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 
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Nickel 
Potassium 
Selenium 
Silver 
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Zinc 
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U.S. EPA 
1 

CLP 0363 
EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Sentinel, Inc. Contract:" 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0FK6 

Matrix (soil/water): SOIL Lab Sample ID: 39297S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 96.5 

Concentration Units (ug/L or mg/Kg dry weight) : MG/KG 

[ 

.̂  
--

, 
Color Before: E 

Color After: Y 

Comments: 

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 
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ROWN 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Bariura 
Beryllium 
Cadmium 
Calcium 
Chromium. 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Concentration 

848 
2.5 

35.1 
29.5 
a.05 

44.1 
195000 
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1.4 • 
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1 

INORGANIC ANALYSIS DATA SHEET 

0364 

EPA SAMPLE NO. 

MJOFLl 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 2 944 0 SAS No.: SDG No.: MJ0FK6 

Matrix (soil/water): SOIL Lab Sample ID: 39299S 

Level (low/med) :. LOW Date Received: 06/30/01 

% Solids: 79.8 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

" 

• 

Color Before: E 

Color After: Y 

Comment s: 

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 

ROWN 

•ELLOW 
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Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 
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ESAT Region 10 
7411 Beach Drive East 
Port Orchard, WA 98366 
Phone (360) 871-8723 

DATE: 

To: 

THROUGH: 

FROM: 

SUBJECT: 

DELIVERABLE NARRATIVE 

August 7,2001 

Ginna Grepo-Grove, TOPO, USEPA, Region 10 

Dave Dobb, Team Manager, ESAT Region 10 f^K/ 

Chris Pace, Data Validation Task Lead, ESAT Region 10 N ^ 

Data Validation Report for the Inorganic Analysis of Samples from the Upper Columbia River Lake 
Roosevelt/Mines Sites. Case: 29440 SDG: MJ0EN5 

Account Code: 01T10P50102D106XLA00 

Doc.#: 
TDN: 
Task Order 
Contract: 

ESIO-0-1129 
1052 
001 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 20 soil samples collected from the above referenced site has been completed. 
These samples were analyzed for total metals by Sentinel, Inc. of Huntsville, AL. The following samples were 
reviewed in this validation report: 

MJ0EN5 
MJ0EN6 
MJ0EN7 
MJ0EN8 
MJ0EN9 

MJOEPO 
MJOEPl 
MJ0EP2 
MJ0EP3 
MJ0EP4 

MJ0EP5 
MJ0EP6 
MJ0EP7 
MJ0EP8 
MJ0EP9 

MJOEQO 
TvUOEQl 
MJ0EQ2 
MJ0BQ3 
MJ0EQ4 

DATA QUALIFICATIONS 

The following comments refer to the laboratory perfonnance in meeting the Quality Control Specifications outiined 
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 information provided for the review. 



Data Validation Report - Upper Columbia River Lake Roosevelt/Mines Sites 
Case No.: 29440 SDG: MJ0EN5 

ESI0-0-1129 Page 2 of 4 

0366 
Holding Time - Acceptable 

The suggested holding time for mercury is 28 days from the date ofsample collection and the holding time for the 
rest ofthe metals is 180 days. The samples were collected on 6/20/01. TTie samples were analyzed for mercury 
within 7 days and all other metals within 9 days ofthe sample collection date. None ofthe data were qualified on 
this basis. 

Sample Preparation - Acceptable 

The samples were prepared in accordance with the methods used. None ofthe data were qualified on this basis. 

Initial Calibration - Acceptable 

All ofthe samples were analyzed for total mercury using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercury met the frequency of analysis and the linearity criteria (correlation coefficients, 
r=>0.995). 

The rest ofthe target analytes were analyzed using Inductively Coupled Plasma-Atomic Emission Spectroscopy 
GCP-AES). The initial calibration for ICP-AES met the frequency of analysis and the linearity criteria (correlation 
coefficients, T=>0.995). 

None ofthe 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% and 80-120% for mercury. The recoveries ranged from 96-110% for ICP-AES and fiom 82-98% for 
mercury. None ofthe data were qualified on this basis. 

Detection Limits • Acceptable 
1 ' • -

-All ofthe target analytes met the project required quantitation limits. All ofthe 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'th.e digestion or 
analytical procedure. If an analyte was found in the associated blank, the sample results were qualified as non
detects, "U", ifthe 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": 

1 

Analyte 

barium 

chromium 

nickel 

Associated Samples 

MJ0EN5, MJOEQl 

MJ0EN5, MJOEQ1, MJ0EQ3 

MJ0EN5 



f Data VaUdation Report - Upper Columbia River Lake Roosevelt/Mines Sites 
Case No.: 29440 SDG: MJ0EN5 

ESI 0-0-1129 Pagejibcg^ 

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 ofthe blank(s) were qualified as estimated, "J/UJ", due 
to possible low bias. The following samples were qualified: 

Analyte 

thallium 

Associated Samples 

All 

ICP-AES Interference Check Sample - Acceptable 

The ICP-AES interference check saraples (ICS) were analyzed to verify inter-element and background correction 
factors. The frequency of analysis (beginning and end of sequence) and recovery criteria (80-120%) were met. The 
recoveries ranged from 89-117%. None ofthe data were qualified on this basis. 

ICP-AES Serial Dilution Analysis 

Sample MJ0EP5 was analyzed for serial dilution. All ofthe analytes which exceeded the minimum concentration 
criterion (50 times the IDL) agreed within 10% difference with the exception of copper. Results for copper in all 
samples were qualified as estimated, "J". The "E" qualifiers applied by the laboratory were crossed-out by the 
reviewer. 

Laboratory Control Sample - Acceptable 

The frequency of analysis and the recovery criteria for the laboratory control sample was met The recoveries 
ranged from 65-117%. None ofthe data were qualified on this basis. 

Duplicate Sample Analysis - Acceptable 

Sample MJ0EP5 was utilized for duplicate analysis. The duplicate results met the frequency of analysis and method 
control limit criteria for all target analytes. None ofthe data were qualified on this basis. 

Matrix Spike Analysis 

Sample MJ0EP5 was used for the spike analysis. The fiequency of analysis and recovery criteria were met with the 
exception of antimony (46%) in the spike sample MJ0EP5S. Due to possible bias, the detected and non-detected 
antimony results in all samples were qualified as estimated, "J/UJ". The "N" qualifiers applied by the laboratoiy 
were crossed-out by the reviewer. The recoveries for lead and zinc could not be accurately determined because the 
concentrations native to the sample were greater than 4 times the amount of spike added to the sample. All ofthe ' 
other spike recoveries were acceptable and ranged from 93-120%. 

Laboratory Contact 

The laboratory was not contacted for this review. 

Overall Assessment 

The total number of data points was 460. Six (1.3%) were qualified as non-detected due to blank contamination. 
Sixty (17%) were qualified as estimated due to negative blanks, ICP serial dilution and spike analyses. 

All ofthe samples were analyzed in accordance with technical specifications outiined in the SOW. The data, as 
qualified, are acceptable and can be used for all purposes. 
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0368 
DATA OUALTTTFWS - . . . _ . - _ . . . : 

U - ' The analyte was not detected at or above the reported result. 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all purposes. 

N - There is evidence the analyte is present in this sample. 

NJ - There is evidence that the analyte is present. The associated numerical result is an estimate. 

UJ - The analyte was not detected at or above the reported estimated result. The associated 

numerical value is an estimate ofthe quantitation limit ofthe analyte in this sample. . 

L - Low bias. 

H - High bias. 

Q - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K - Unknown Bias. 

1 
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INORGANIC ANALYSIS DATA SHEET 

0569 

EPA SAMPLE NO. 

MJOFIO 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EQ5 

Matrix (soil/water): WATER Lab Sample ID: 39143S 

Level (low/med) : . LOW Date Received: 06/29/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight) : UG/L 

~ 
. 

Color Before,: C 

Color After: C 

Comments: 

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 
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U.S. EPA 
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CLP 0370 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

MJOFll 
Lab Name: S e n t i n e l , I n c . C o n t r a c t : 68-W-00-085 

Lab Code: SENTIN Case N o . : 29440 SAS N o . : SDG N o . : MJ0EQ5 

M a t r i x ( s o i l / w a t e r ) : WATER Lab Sample ID: 39144S 

.Level (low/med) : . LOW Date R e c e i v e d : 0 6 / 2 9 / 0 1 

% S o l i d s : 0 .0 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/Kg d r y w e i g h t ) : UG/L 

-

Color Before: C 

Color After: C 

Comments: 

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 

OLORLESS 

OLORLESS 

Analyte 
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Arsenic 
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Cobalt 
Copper 
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Selenium 
Silver 
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Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 
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4.0 
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U.S. EPA - CLP 
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INORGANIC ANALYSIS DATA SHEET 

0371 

EPA SAMPLE NO. 

MJ0F13 Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EQ5 

Matrix (soil/water): WATER Lab Sample ID: 39145S 

Level (low/med): LOW 

% Solids: 0.0 

Date Received: 06/29/01 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No, 

7429 
7440 
7440 
7440-
7440-
7440-
7440-
7440-
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7440-
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-62-
•66-
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-4 
-8 
-6 
-1 
-4 
•5 
-6 
-0 
-7 
•2 
•4 
•5 
-0 
-2 
-6 

Analyte 

Aluminum 
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INORGANIC ANALYSIS DATA SHEET 

0372 

EPA SAMPLE NO, 

MJ0F15 

Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab code: SENTIN Case No.: 2.9440 SAS No.: SDG No.: MJ0EQ5 

Matrix (soil/water): WATER Lab Sample ID: 39146S 

Level (low/med): LOW Date Received: 06/29/01. 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

1 

-

Color Before: ( 

Color After: ( 

Comments: 

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 

:OLORLESS 

:OLORLESS 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
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Chromium 
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195 
3.0 
4.0 

48.5 • 
0.20 
0.30 

84800 
0.70 
1.1 
0.70 

125 
3.2 

14500 
4.5 
0.10 
1.6 

1720 
3.4 
0.80 

1520 
3.9 
0.90 

36.5 
Cyanide 

Clarity Before: CLEJ 

C 

u 
u 

u 
u 

u 
u 
u 

u 
IS 
u 

0 
u 

^ 
u 
u 

\R 

Q 

J<UJ/N 

^JL 

Clarity After: CLEAR 

F ORM I - IN 

M 

p 

p 
p 
p 
p 
p 
p 
p 
p 
f 

p 
p 
p 
p 
cv 
p 
p 
p 
p 
p 
p 
p 
p 
NR 

t 

j 

f/ .f'?-'" 
Texture: 

Artifacts: 

ILM04. 1 

^ 



U.S. EPA - CLP 
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INORGANIC ANALYSIS DATA SHEET 

0373 

EPA SAMPLE NO, 

MJ0FJ5 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EQ5 

Matrix (soil/water) :. WATER Lab Sample ID: 38900S 

Level (low/med) : LOW Date Received: 06/27/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg diy weight) ; UG/L 

-

' 

Color Before: C 

Color After: C 

Comments: 

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 

:OLORLESS 

:OLORLESS 

Analyte 

Aluminum 
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Cadmium 
Calcium 
Chromium 
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Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

168 
3.0 
4.0 

41.0 
0.20 
0.30 

65600 
0.70 
1.1 
0.70 

54.6 
2.9 

35700 
0.40 
0.10 
1.6 
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ESAT Region 10 
7411 Beach Drive East 
Port Orchard, WA 98366 
Phone (360) 871-8723 
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DELIVERABLE NARRATIVE 

July 31,2001 

Ginna Grepo-Grove, TOPO, USEPA, Region 10 

Dave Dobb, Team Manager, ESAT Region 10 ^ ^ ^ 

Chris Pace, Data Validation Task Lead, ESAT Region 10 ^J/f 

Data Validation Report for the Inorganic Analysis of Samples from the Upper Columbia River Lake 
Roosevelt/Mines Sites. Case: 29440 SDG: MJ0GM7 

DATE: 

To: 

THROUGH: 

FROM: 

SUBJECT: 

Account Code: 01 Tl0P50102D106XLA00 

Doc.#: 
TDN; 
Task Order: 
Contract: 

ESlO-0-1116 
1048 
001 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 20 soil samples collected from the above referenced site has been completed. 
These samples were analyzed for total metals by Sentinel, Inc. of Huntsville, AL. The following samples were 
reviewed in this validation report: 

MJOFI 8 
MJOFl'9 
MJ0F2b 
MJ0F21 
MJ0F22 

MJ0F25 
MJ0F26 
MJ0F27 
MJ0FK4 
MJ0FK5 

MJ0GM7 
MJ0GM9 
MJOGNO 
MJOGNl 
MJ0GN2 

MJ0GN3 
MJ0GN4 
MJ0GN5 
MJ0GN6 
MJ0GN7 

DATA QUALIFICATIONS 

The following 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 information provided for the review. 
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0375 
Holding Time - Acceptable 

The suggested holding time for mercury is 28 days from the date ofsample collection and the holding time for the 
rest ofthe metals is 180 days. The samples were collected on 6/26, 6/27 and 6/28/01. The samples were analyzed 
for mercury within 20 days and all other metals within 20 days ofthe sample collection date. None ofthe data were 
qualified on this basis. 

Sample Preparation - Acceptable 

The samples were prepared in accordance with the methods used. None ofthe data were qualified on this basis. . 

Initial Calibration - Acceptable 

All ofthe samples were analyzed for total mercury using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercury met the frequency of analysis and the linearity criteria (correlation coefficients, 
r=>0.995). 

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 ofthe data were qualified on this basis. 

Calibration Verification-Acceptable 

Tlie initial and continuing calibration verifications met the criteria for frequency of analysis and recovery criteria of 
90-110% and 80-120% for mercury. The recoveries ranged from 90-107% for ICP-AES and from 84-95% for 
mercuiy. None ofthe 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 
(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. If an analyte was found in the associated blank, the sample results were qualified as non
detects, "U", ifthe 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": 

Analyte 

antimony 

cadmium 

chromium 

cobalt 

selenium 

Associated Samples 

All except MJ0F19, MJ0GN2 

MJ0GN5 

MJ0GN2 

MJ0GN2 

MJ0F21, MJOGNl, MJ0GN2 
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silver MJ0F22, MJ0GM7, MJ0GM9 MJOGNO, MJOGNl, MJ0GN3, 
MJ0GN4, MJ0GN5, MJ0GN6, MJ0GN7 

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 of sequence) and recoveiy criteria (80-120%) were met by all 
ofthe ICS analyzed. The recoveries ranged from 94-119%. None ofthe data were qualified on this basis. 

ICP-AES Serial Dilution Analysis 

Sample MJ0GN5 was analyzed for serial dilution. All ofthe analytes which exceeded the minimum concentration 
criterion (50 times the IDL) agreed within 10% difference with the exception of copper. Results for copper in all 
samples were qualified as estimated, "J". The "E" qualifiers applied by the laboratoiy were crossed-out by the 
reviewer. 

Laboratory Control Sample - Acceptable . 

The frequency of analysis and the recovery criteria for the laboratory control sample was met The recoveries 
ranged from 63-132%. None ofthe data were qualified on this basis. 

Duplicate Sample Analysis - Acceptable 

Sample MJ0GN5 was utilized for duplicate analysis. The duplicate results met the frequency of analysis and 
method control limit criteria for all target analytes. None ofthe data were qualified on this basis. 

Matrix Spike Analysis - Acceptable 

Sample MJ0GN5 was used for the spike analysis. The frequency of analysis and recovery criteria were met All of 
the spike recoveries were acceptable and ranged from 76-107%. None ofthe data were qualified on this basis. 

Laboratory Contact 

The laboratoiy was not contacted for this review. 

Overall Assessment 

The total number of data points was 460. Thirty four (7.4%) were qualified as non-detected due to blank 
contamination. Tvyenty (4.3%) were qualified as estimated due to ICP serial dilution analysis. 

All ofthe samples were analyzed in accordance with technical specifiQations outlined in the SOW. The data, as 
qualifled, are acceptable and can be used for all purposes. 
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0 - 7 7 
DATA OUALIFIERS ^ r> ( ( 

U - The analyte was not detected at or above the reported result. 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all purposes. 

N - There is evidence the analyte is present in this sample. 

NJ - There is evidence that the analyte is present. The associated numerical result is an estimate. 

UJ - The analyte was not detected at or above the reported estimated result The associated 

numerical value is an estimate ofthe quantitation limit ofthe analyte in this sample. 

L - Low bias. 

H - High bias. 

Q - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K - Unknown Bias. 
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EPA SAMPLE NO. 

MJ0F18 
Lab Name: Sent inel , Inc . Cont rac t : 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soi l /water) : SOIL Lab Sample ID: 39283S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 83.9 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

' 

1 

Color Before: E 

Color After: Y 

Comments: 

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 
7440-50-6 
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 

!ROWN 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmium 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Concentration 

5190 
4.1 
4.6 

234 
0.24' 
8.5 

65000 
14.2 
9.6 -

-4 *n -5 

7680 
301 

36400 
4210 
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15.7 
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INORGANIC ANALYSIS DATA SHEET 

0379 

EPA SAMPLE NO. 

MJ0F19 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water): SOIL Lab Sample ID: 39284S 

Level (low/med): LOW Date Received: 06/3 0/01 

% Solids: 58.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

p̂  
\ * 

Color Before': I 

Color After: •; 

Comments: 

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 

3R0WN 

fELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Bariura 
Berylliura 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

9280 
12.7 : 
13.8 

123 
0.38' 

27.0 
51900 

14.8 
9.8 

71.7 
20900 

714 
33200 
2230 

0.09 
21.1 
531 : 
1.2 
5.6 
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17.1 ; 
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INORGANIC ANALYSIS DATA SHEET 

0330 
p p 7 \ ' C7\MpT T? M n 

MJ0F2 0 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water) : SOIL Lab Sample ID: 39285S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 81.7 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/Kg d r y w e i g h t ) : MG/KG 

CAS No, 

7429 
7440 
7440 
7440 
7440 
7440 
7440-
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7 7 8 2 -
7440-
7440-
7 4 4 0 -
7 4 4 0 -
7 4 4 0 -

- 9 0 - 5 
- 3 6 - 0 
- 3 8 - 2 
- 3 9 - 3 
- 4 1 - 7 
- 4 3 - 9 
- 7 0 - 2 
- 4 7 - 3 
- 4 8 - 4 
- 5 0 - S 
- 8 9 - 6 
- 9 2 - 1 
- 9 5 - 4 
- 9 6 - 5 
- 9 7 - 6 
- 0 2 - 0 
• 0 9 - 7 
• 4 9 - 2 
•22 -4 
• 2 3 - 5 
•28 -0 
•62 -2 
6 6 - 6 

Analyte 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Aluminura 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromiura 
Cobalt 
nrs-r-i-mo-r-
— "x-t 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

12900 
1 
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374 
0 
1 
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12 
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0331 
EPA SAMPLE NO. 

MJ0FK4 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water): SOIL Lab Sample ID: 39291S 

Level (low/med) : LOW Date Received: 06/3 0/01 

% Solids: 70.6 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

' 

Color Before: I 

Color After: ^ 

Comments: 

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 

3LACK 

fELLOW 

,Analyte 

Aluminum 
Antimony 
Arsenic . 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniura 
Silver 
Sodiura 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Concentration 

476 
1.8 

17.2 
14.5 : 
0.03 
9.8 

142000 
3.0 
0.31 

23.0 
56800 
351 

63400 
202 
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10.3 
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INORGANIC ANALYSIS DATA SHEET 

0382 
T7DK C a M D T . P MD 

MJ0FK5 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water) : SOIL Lab Sample ID: 39292S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 72.7 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. 

7440 
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-70-
-47-
-48-
-50-
-89-
•92-
-95-
-96-
-97-
-02-
-09-
•49-
•22-
•23-
•28-
•62-
•66-

-2 
-3 
-4 
-8 
-6 
-1 
-4 
-5 
-6 
-0 
-7 
-2 
-4 
-5 
-0 
-2 
-6 

Analyte 

Aluminura 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmiura 
Caleiura 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

1430 
1.7 

11.8 
25 
0 
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17000 
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0383 
EPA SAMPLE NO, 

MJ0GM7 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 . SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water): SOIL Lab Sample ID: 39273S 

Level (low/med): LOW Date Received: 06/3 0/01 

% Solids: . 7 0 . 4 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

, ' 
, 

Color Before: E 

Color After: "i 

Comments: 

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 

5R0WN 
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Aluminura 
Antiraony 
Arsenic 
Barium 
Berylliura 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodiura 
Thallium 
Vanadiura 
Zinc 
Cyanide 

Concentration 

8400 
1.1 
5.2 

110 
0.36 
1.6 

14600 
25.5 
5.5 

84.0 
16600 
449 

10400 
313 

0.07 
12.3 

1560 
0.97 
0.72 
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20.1 
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0384 
EPA SA.MPLE NO. 

MJ0GM9 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water): SOIL Lab Sample ID: 39274S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 4 5.9 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte 

7440-70 
7440-47 
7440-48-
7440-50-
7439-89-
7439-92-
7439-95-
7439-96-
7439-97-
7440-02-
7440-09-
7782-49-
7440-22-
7440-23-
7440-28-
7440-62-
7440-66-

-2 
-3 
-4 
-8 
-6 
-1 
-4 
-5 
-6 
•0 
-7 
-2 
•4 
•5 
•0 
-2 
•6 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmiura 
Caleiura 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

Color Before': BROWN 

Color After: YELLOW 

Clarity Before: 

Clarity After: 

Texture 

Artifacts 
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0385 

EPA SAMPLE NO, 

MJOGNO 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water) : SOIL Lab Sample ID: 39275S 

Level (low/med): LOW Date Received: 06/3 0/01 

% Solids: 61.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

, 

\ 

Color Before; I 

Color After: "i 

Conunents: 

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 

3R0WN 

fELLOW 

Analyte 

Aluminura 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmiura 
Calcium 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

5720 
1.4 
2.8 -
57.8 
0.15 
0.19 

1390 
10.1 
6.5 
8.1 

15900 
7.6 

2410 
198 
0.08 

17.4 
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1.1 
0.71 
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15.6 
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0386 

JCFA :DJ^''ifua x\G. 

MJOGNl 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water) : SOIL Lab Sample ID: 39276S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 67.2 

Concentration Units (ug/L or mg/Kg dry weight) : MG/KG 

I ', 

'";, 

'\ 

, 

Color Before: E 

Color After: Y 

Comments: 

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 
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Analyte 

Aluminum 
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Arsenic 
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Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercuiry 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

2620 
0.99 
2.3 

44.2 
0.10 
0.98 

3610 
6.2 
2.3 
4.3 
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4.6 
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107 
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17.4 
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EPA SAMPLE NO, 

MJ0GN2 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water) : SOIL Lab Sample ID: 39277S 

Level (low/med): LOW Date Received: 06/3 0/01 

% Solids: 90.8 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

\' 

Color Before: C 

Color After: Y 

Comments: 

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 
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Analyte 

Aluminum 
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Arsenic 
Barium 
Beryllium 
Cadraium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thallium 
Vanadiura 
Zinc 
Cyanide 
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i j r r i orTJ'i 

MJ0GN3 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water) : SOIL Lab Sample ID: 3 9278S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 79.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

' 
' 

Color Before: E 

Color After: Y 

Comments: 

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 

iROWN 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

8950 
0.98 
4.8 
33.2 
0.16 
0.94 

42400 
18.3 
9.2 

17.5 
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19.0 
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437 
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26.3 
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0.86 
0.84 
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1.3 
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0389 

EPA SAMPLE NO 

MJ0GN4 Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water): SOIL Lab Sample ID: 39279S 

Level (low/med): LOW 

% Solids: 79.8 

Date Received: 06/30/01 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

• 

, 

Color Before: E 

Color After: Y 

Comment s: 

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 
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Analyte 

Aluminura 
Antimony 
Arsenic 
Bariura 
Berylliura 
Cadmium 
Calcium 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Clarit 
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MJ0GN5 
Lab Name: S e n t i n e l , I n c . C o n t r a c t : 68-W-00-085 

Lab Code: SENTIN Case N o . : 29440 SAS N o . : SDG N o . : MJ0GM7 

M a t r i x ( s o i l / w a t e r ) : SOIL Lab Sample ID: 39280S 

Level (low/med) : LOW Date Received: 06/3 0/01 

% Solids: 77.1 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440-
7440-
7440-
7440-
7440-
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7439-
7439-
7439-
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7440-
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7440-
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Selenium 
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Sodiura 
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EPA SAMPLE NO. 

MJ0GN6 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN Case No.: 2 9440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water): SOIL Lab Sample ID: 39281S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 76.6 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

• 

' 

Color Before: E 

Color After: Y 

Comments: 

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 

JROWN 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmiura 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodium 
Thallium 
Vanadiura 
Zinc 
Cyanide 

Clarit 

Clarit 

Concentration 

8350 
1.0 
5.3 
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15900 
17.9 
7.6 

22.4 
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10.5 
9180 
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EPA SA-MPLE NO, 

MJ0GN7 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0GM7 

Matrix (soil/water) : SOIL Lab Sample ID: 39282S 

Level (low/med) : LOW Date Received: 06/3 0/01 

% Solids: 84.2 

Concentration Units (ug/L or mg/Kg dry weight) : MG/KG 

\ 

I 

'', 

, 

Color Before: E 

Color After: Y 

Comments: 

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 
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Aluminum 
Antimony 
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Cadmium 
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Chroraiura 
Cobalt 
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Iron 
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Magnesiura 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Clarit 
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Concentration 
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ENVIRO>fMENTAL SERVICES ASSISTANCE T E A M 

ESAT Region 10 , O j 9 3 
7411 Beach Drive East 
Port Orchard, WA 98366 
Phone (360) 871-8723 

DELIVERABLE NARRATIVE 

DATE: July 30, 2001 

To: GinnaGrepo-Gtxjve, TOPO, USEPA, Region 10 

THROUGH: Dave Dobb, Team Manager, ESAT Region 10 > 9 ^ . 

FROM: Chris Pace, Data Validation Task Lead, ESAT Region 10 l j \ 

SUBJECT: Data Validation Report for the Inorganic Analysis of Samples from the Upper Columbia River Lake 
Roosevelt/Mines Sites. Case: 29440 SDG: MJOFJO 

Account Code: 01T10P50102D106XLA00 

Doc.#: 
TDN: 
Task Order: 
Contract: 

ESlO-0-1114 
1048 
001 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 19 soil samples collected from the above referenced site has been completed. 
These samples were analyzed for total metals by Sentinel, Inc. of Huntsville, AL. The following samples were 
reviewed in this validation report: 

MJ0F,7,6 
MJ0EZ7 
MJ0EZ8 

\ MJ0F,Z9 
MJOFOO 

MJOFOl 
MJ0F02 
MJ0F03 
MJ0F04 
MJ0F05 

MJ0F08 
MJ0F09 
MJ0F14 
MJ0F16 
MJOFJO 

MJOFJl 
MJ0FJ2 
MJ0FJ3 
MJ0FJ4 

DATA QUALIFICATIONS 

The following 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 information provided for the review. 



Data Validation Report - Upper Columbia River Lake Roosevelt/Mines Sites 
Case No.: 29440 SDG: MJOFJO 
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u :̂  3 J 
Holding Time - Acceptable 

The suggested holding time for mercury is 28 days from the date ofsample collection and the holding time for the 
rest ofthe metals is 180 days. The samples were collected on 6/18, 6/24, 6/25, 6/26 and 6/27/01. The samples were 
analyzed for mercury within 18 days and all other metals within 22 days ofthe sample collection date. None ofthe 
data were qualified on this basis. 

Sample Preparation - Acceptable 

The samples were prepared in accordance with the methods used. None ofthe data were qualified on this basis. 

Initial Calibration - Acceptable 

All ofthe samples were analyzed for total mercmy using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercury met the frequency of analysis and the linearity criteria (correlation coefficients, 
r=>0.995). 

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, i=>0.995). 

None ofthe data were qualified on this basis. 

Calibration Verification - Acceptable 

The initinl 3TI(| continuing c '̂̂ ibrstion vcrificstions rsst tisc criteria for frc^ucnc^' oTsrs3!̂ ŝ«s snd recover^ cntsns oi 
90-110% and 80-120% for mercuty. The recoveries ranged from 91-109% for ICP-AES and from 81-89% for 
mercuty. None ofthe data were qualified on this basis. 

Detection Liniits - Acceptable 

All ofthe target analytes met the project required quantitation limits. All ofthe 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. If an analyte was found in the associated blank, the sample results were qualified as non
detects, "U", ifthe 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": 

Analyte 

arsenic 

sodium 

Associated Samples 

MJ0EZ8, MJ0F08, MJ0F09, MJ0F14, MJOFI6 

MJ0EZ7, MJ0EZ9, MJOFOO, MJ0F02, MJ0F03, MJ0F04, 
MJ0F05, MJ0F08, MJ0F09, MJ0F14, MJ0F16, MJ0J2, MJ0J3 
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ESlO-0-1114 Page 3 of 4 

0395 
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 ofthe blank(s) were qualified as estimated, "J/UJ", due 
to possible low bias. The following samples were qualified: 

Analyte 

thallium 

Associated Samples 

All except MJ0FJ2 

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 (beginnmg and end of sequence) and recovety criteria (80-120%) were met by all 
ofthe ICS analyzed. The recoveries ranged from 86-116%. None ofthe data were qualified on this basis. 

ICP-AES Serial Dilution Analysis 

Sample MJ0EZ6 was analyzed for serial dilution. All ofthe analytes which exceeded the minimum concentration 
criterion (50 times the IDL) agreed within 10% difference with the exception of copper. Results for copper in all 
samples were qualified as estimated, "J". The "E" qualifiers applied by tiie laboratoty were crossed-out by the 
reviewer. 

Laboratory Control Sample - Acceptable 

The frequency of analysis and tiie recovety criteria for the laboratoty control sample was met The recoveries . . 
ranged from 70-154%. None of the data were qualified on this basis. 

Duplicate Saniple Analysis - Acceptable 

Sample MJ0EZ6 was utilized for duplicate analysis. The duplicate results met the frequency of analysis and method 
control limit criteria (±20% RPD or ± CRDL) for all target analytes with the exception of lead. Lead did meet tiie 
suggested technical control limit criteria (±35% RPD or ± 2X CRDL) for soils. The "*" qualifiers applied by tiie 
laboratoty were crossed-out by the reviewer. None ofthe data were qualified on this basis. 

Matrix Spike Analysis 

Sample MJ0EZ6 was used for the spike analysis. The frequency of analysis and recovety criteria were met with the 
exception of antimony (45%) and zinc (142%) in the spike sample MJ0EZ6S. Due to possible bias, the detected and 
non-detected antimony results in all samples were qualified as estimated, "J/UJ". Due to possible bias, the detected 
zinc results in all samples were qualified as estimated, "J". The "N" qualifiers applied by tiie laboratoty were 
crossed-out by the reviewer. The recoveries for lead and manganese could not be accurately detennined because the 
concentrations native to the sample were greater than 4 times the amount of spike added to the saraple. All ofthe 
other spike recoveries were acceptable and ranged from 77-105%. 
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Laboratory Contact 0 C) 9 b 

The laboratoty was not contacted for this review. , 

Overall Assessment 

The total number of data points was 437. Eighteen (4.1%) were qualified as non-detected due to blank 
contamination. Seventy five (17%) were qualified as estimated due to negative blanks, ICP serial dilution and spike 
analyses. 

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 all purposes. 

DATA OUALIFIERS 

U - The analyte was not detected at or above the reported result. 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all purposes. 

N - There is evidence the analyte is present in this sample. 

NJ - There is evidence that the analyte is present The associated numerical result is an estimate. 

UJ - The analyte was not detected at or above the reported estimated result The associated 

numerical value is an estimate ofthe quantitation limit ofthe analyte in this saraple. 

L - Low bias. 

H T High bias. 

'̂- Q - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K - Unknown Bias. 



U.S. EPA - CLP 
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INORGANIC ANALYSIS DATA SHEET 

0397 
EPA SAMPLE NO. 

MJ0EZ7 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 _ 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water) : SOIL Lab Sample ID: 39148S 

Level (low/med) : LOW Date Received: 06/29/01 

% Solids: 82.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

' 

Color Before: G 

Color After: Y 

Comments: 

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 

.REY 

'ELLOW 

Analyte 

Aluminura 
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Arsenic 
Bariura 
Berylliura 
Cadmiura 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
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Magnesium 
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Nickel 
Potassium 
Selenium 
Silver 
Sodiura 
Thallium 
Vanadium 
Zinc 
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INORGANIC ANALYSIS DATA SHEET 

0398 

EPA SAMPLE NO 

MJ0EZ8 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix . (soil/water) : SOIL Lab Saraple ID: 39149S 

Level (low/med): LOW 

% Solids: 71.3 

Date Received: 06/29/01 

Concentration Units (ug/L or mg/Kg dry weight):• MG/KG 

' 

'\ 

i 

Color Before: E 

Color After: Y 

Comments: 

CAS No. 

7429-90-5 • 
17440-36-0 
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 
7440r28-0 
7440-62-2 
7440-66-6 

IROWN 

'ELLOW 

Analyte 
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Cobalt 
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Sodiura 
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Vanadium 
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Concentration 
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19.2 
8.0 • 

27.6 
15900 

9.5 
8460 
310 
0.07 

18.9 
1340 

0.94 
0.68 

250 
1.1 

36.3 
67.6 

C 

U 

t u 
^ 

u 

1^ 
u 
? 
^ 

u 

.Q 

>WJ/( 

r 

iSL 1 

/ 

UJK 
1 _ j , . 1 

i^:fH 

Clarity Before: 

Clarity After: 

FC RM I - IN 

M 

P 
P 
P 
P' 
P 
P 
P 
P 
P 
P 
P 
P 
Pi 

P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

Tex 

Art 

-

I 

,^' 
n A^ 

^A 
.ture: MEDIUM 

ifacts: 

ILM04.1 



U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0399 

EPA SAMPLE NO, 

MJ0EZ9 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water) : SOIL . Lab Sample ID: 39150S 

Level (low/med) : LOW Date Received: 06/29/01 

% Solids: . 7 5 . 4 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

\ 
'\ 

Color Before: E 

Color After: Y 

Comraents: 

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 

5R0WN 

'ELLOW 

Analyte 

Alurainura 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmiura 
Caleiura 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

4680 
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18.9 
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3.3 -

58.3 
37800 

467 
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INORGANIC ANALYSIS DATA SHEET 

0400 
EPA SAMPLE NO. 

MJOFOO 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water) : SOIL Lab Sample ID: 3 9151S 

Level (low/med) : LOW Date Received:. 06/29/01 

% Solids: 86.7 

Concentra t ion Uni t s (ug/L b r mg/Kg dry w e i g h t ) : MG/KG 

', 

. 
Color Before: G 

Color After: Y 

Comments: 

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 
^^ A A rt r r\ rt 
/ "ll \ J ~ D \ J ~ O 

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 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmiura 
Calcium 
Chroraiura 
Cobalt 

v_oppeir Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniura 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

146 
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19.8 
8.7 • 
0.05 
8.5 
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INORGANIC ANALYSIS DATA SHEET 

0401 
EPA SAMPLE NO. 

MJOFOl 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water): SOIL Lab Sample ID: 39152S 

Level (low/med): LOW Date Received: 06 /29/01 

% Solids: . 9 4 . 4 

Concentra t ion Uni ts (ug/L o r mg/Kg d ry w e i g h t ) : 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 
7440-4.7-3 
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 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmium 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodiura 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

312 
2.1 

40.0 
7 . 8 : 
0.04 
8.2 

117000 
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INORGANIC ANALYSIS DATA SHEET 

O402 

MJ0F02 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water) : SOIL Lab Sample ID: 39153S 

Level (low/med) : LOW Date Received: 06/29/01 

% Solids: 78.6 

Concentrat ion Uni ts (ug/L or mg/Kg dry weight) : MG/KG 

' 

' 

t 

Color Before: B 

Color After: Y 

Comments: 

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 

ROWN 

ELLOW 

, Analyte 

Aluminura 
Antiraony 
Arsenic 
Bariura 
Beryllium 
Cadmiura 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodiura 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Concentration 

243 
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INORGANIC ANALYSIS DATA SHEET 

0403 

EPA SAMPLE NO. 

MJ0F03 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water): SOIL Lab Sample ID: 39326S 

Level (low/med): LOW Date Received: 06/29/01 

% Solids: 75.4 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

\ ' 

Color Before: E 

Color After: Y 

Comraents: 

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 

' 

iROWN 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Bariura 
Berylliura 
Cadmium 
Calcium 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thallium 
Vanadiura 
Zinc 
Cyanide 

Cone ent rat i on 

614 
2.0 

26.4 
15.7 
0.05 

30.4 
• 159000 

14.3 
0.44: 
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61800 
1760 
69200 
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CLP 0404 
EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

MJ0F04 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

% Solids: 81.8 

Lab Sample ID: 39154S 

Date Received: 06/29/01 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

"„ 
• 

\ 

Color Before: E 

Color After: Y 

Comraents: 

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 

ROWN 

ELLOW 

Analyte 

Aluminum 
T^timony 
Arsenic 
Barium 
Beryllium 
Cadmiura 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

293 
1.5 

22.4 
10.2 : 
0.05 

20.1 
156000 

8.0 
0.27 
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61100 
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81800 
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INORGANIC ANALYSIS DATA SHEET 

0405 
EPA SAMPLE NO. 

MJ0F05 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water): SOIL Lab Sample ID: 39155S 

Level (low/med): LOW Date Received: 06/29/01 

% Solids: 83.4 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

' . 

\ 

Color Before: E 

Color After: Y 

Comraents: 

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 

iROWN 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmiura 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

222 
1.5 ' 

21.1 
8.9 • 
0.05 

10.4 
158000 

7.2 
0.26 

88.0 
56000 

919 
.73300 
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7.6 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0406 
EPA SAMPLE NO, 

MJ0F08 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SEISIN Case No.: 2944 0 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water): SOIL Lab Sample ID: 39156S 

Level (low/med) : LOW Date Received: 06/29/01 

% Solids: 57.1 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. 

7429-
7440-
7440-
7440-
"7440-
7440-
7440-
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-

•90-5 
36-0 
38-2 
39-3 
41-7 
43-9 
70-2 
47-3 
48-4 
50-8 
89-6 
92-1 
95-4 
96-5 
97-6 

Analyte 

7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-02-
-09-
-49-
-22-
-23-
-28-
-62-
•66-

-0 
-7 
-2 
-4 
-5 
•0 

-2 
-6 

Aluminura 
Antiraony 
Arsenic 
Barium 
Berylliura 
Cadmium 
Calcium 
Chroraiura 
Cobalt 
rriTi-rna..-r 

r-x 

Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadiura 
Zinc 
cryanide ...c/ 

Color Before: BLACK 

Color After; 

Comments 

YELLOW 

Clarity Before; 

Clarity After: 

Texture; 
•y 

MEDIUM 

Artifacts: 

FORM I - IN ILM04.1 

j-b 



U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0407 
EPA SAMPLE NO. 

MJ0F09 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-0 85 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water) : SOIL Lab Sample ID: 39157S 

Level (low/med) : LOW Date Received: 06/29/01 

% Solids: 69.7 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

1 
\ 

Color Before:, C 

Color After: Y 

Comments: 

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 

.REY 

'ELLOW 

Analyte 

Aluminura 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadraiura 
Caleiura 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodiura 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

2960 
0.86 
4.7 

48.6 : 
0.10 
1.4 

202000 
5.7 
2.8 ' 
9.2 

8120 
6.8 

7090 
211 
0.07 

13.8 
293 : 
0.98 
0.23 

152 
1.1 
11.9 1 
65.2 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0408 
EPA SAMPLE NO. 

MJ0F14 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 2 944 0 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water): SOIL Lab Saraple ID: 39158S 

Level (low/raed) : LOW Date Received: 06/29/01 

% Solids:. 38.7 

Concentrat ion Units (ug/L o r mg/Kg dry weight) : MG/KG 

. 

• 

' 

Color Before: E 

Color After: Y 

Coraments: 

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 
7440-50-5 
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 

. 

LACK 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Bariura 
Berylliura 
Cadmium 
Calcium 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodiura 
Thalliura 
Vanadium 
Zinc 

Concentration 

6760 
1.5 
9.1 

114 
0.28' 
2.8 

35400 
11.9 
4.5 : 
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INORGANIC ANALYSIS DATA SHEET 

0409 
EPA SAMPLE NO. 

MJ0F16 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOFJO 

Matrix (soil/water) : SOIL Lab Sample ID: 39159S 

Level (low/med): LOW Date Received: 06/29/01 

% Solids: 84.9 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

! 
" ̂  
\ 

••; 

Color Before: E 

Color After: Y 

Coraments: 

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 
7.782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

iROWN 

'ELLOW 

Analyte 
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Cobalt 
Copper 
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Manganese 
Mercury 
Nickel 
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Selenium 
Silver 
Sodium 
Thallium 
Vanadiura 
Zinc 
Cyanide 

Clarit 

Clarit 
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ENVIRONMENTAL SERVICES ASSISTANCE TEAM 0410 

ESAT Region 10 
7411 Beach Drive East 
Port Orchard, WA 98366 
Phone(360) 871-8723 

DELFVERABLE NARRATIVE 

August 3,2001 

Ginna Grepo-Grove, TOPO, USEPA, Region 10 

Dave Dobb, Team Manager, ESAT Region 10 C ^ 

Chris Pace, Data Validation Task Lead, ESAT Region 10 jV^ 

Data Validation Report for the Inorganic Analysis of Samples from the Upper Columbia River Lake 
Roosevelt/Mines Sites. Case: 29440 SDG: MJOGLO 

DATE: 

To: 

THROUGH: 

FROI^: 

SUBJECT: 

Account Code: 01T10P50102D106XLA00 

Doc.#: 
TDN: 
Task Orden 
Contract: 

ESlO-0-1121 
1048 
OOi 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA Region 10 
Project File 

The quality assurance (QA) review of 10 water samples collected from the above referenced site has been 
completed. These samples were analyzed for total metals by Sentinel, Inc. of Huntsville, AL.' The following 
samples were reviewed in tills validation report: 

MJOFI 7, 
MJOFK^ 
MJOGLO 

\ MJDGL9 
MJOGMl 

MJ0GM4 
MJ0GM6 
MJ0GM8 
MJ0GN8 
MJ0GN9 

DATA QUALIFICATIONS 

The following comments refer to the laboratoty performance in meeting the Quality Control Specifications outiined 
in the Contract Laboratoty 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 information provided for the review. 



Data Validation Report - Upper Columbia River Lake Roosevelt/Mines Sites 
Case No.: 29440 SDG: MJOGLO 

ESlO-0-1121 Page 2 of 4 

0411 
Holding Time - Acceptable 

The suggested holding time for mercuty is 28 days from the date of sample collection and the holding time for the 
rest ofthe metals is 180 days. The samples were collected on 6/25, 6/26, 6/27 and 6/28/01. The samples were 
analyzed for mercuty within 16 days and all other metals within 17 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 of the samples were analyzed for total mercuty using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
The initial calibration for mercuty met the frequency of analysis and the linearity criteria (correlation coefficients, 
i^>0.995). 

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 of analysis and recovety criteria of 
90-110% and 80-120% for mercuty. The recoveries ranged from 94-110% for ICP-AES and from 92-103% for 
mercuty. None of the data were qualified on this basis. i 

Detection Limits - Acceptable 

All ofthe target knalytes met the project required quantitation limits. All ofthe Conu-act Required Detection Limit 
(CRDL) checks met the frequency of analysis and recovety criteria. 

Blanks 

Procedural blanks were prepared with the samples to indicate potential contamination from the digestion or 
analytical procedure. If an 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": 

Analyte 

iron 

sodium 

Associated Samples 

MJ0FK9, MJOGLO, MJ0GM8, MJ0GN9 

All 



Dala VaUdation Report - Upper Columbia River Lake Roosevelt/Mines Sites 
Case No.: 29440 SDG: MJOGLO 

ESlO-0-112] Page 3 of 4 

0412 
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, "J/UJ", due 
to possible low bias. The following samples were qualified: 

Analyte 

silver 

copper 

Associated Samples 

All 

MJ0F17, MJ0FK9, MJ0GN9 

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 of sequence) and recovety criteria (80-120%) were met by all 
of the ICS analyzed. The recoveries ranged from 82-119%. None of the data were qualified on this basis. 

ICP-AES Serial Dilution Analysis 

Sample MJOGLO was analyzed for serial dilution. All ofthe analytes which exceeded the minimum concentration 
criterion (50 times the IDL) agreed within 10% difference with the exception of potassium. Results for potassium in 
all samples were qualified as estimated, "T'. The "E" qualifiers applied by the laboratoty were crossed-out by the 
reviewer. 

Laboratory Control Sample - Acceptable 

The frequency of analysis and the recovety criteria for the laboratoty control sample was met. The recoveries 
ranged from 98-114%. None of the data were qualified on this basis. 

Duplicate Sample Analysis - Acceptable 

Sample MJOGLO was utilized for duplicate analysis. The duplicate results met the frequency of analysis and method 
control limit criteria for all target analytes. None of the data were qualified on this basis. 

Matrix Spike Analysis - Acceptable 

Sample MJOGLO was used for the spike analysis. The frequency of analysis and recovety criteria were met. All of 
the spike recoveries were acceptable and ranged from 90-103%. None ofthe data were qualified on Uiis basis. 

Laboratory Contact 

The laboratoty was not contacted for this review. 

Overall Assessment 

The total number of data points was 230. Fifteen (6.5%) were qualified as non-detect due to blank contamination. 
Twenty three (10%) were qualified as estimated due to negative blanks and ICP serial dilution analysis. 

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. 



Data Validation Repori - Upper Columbia River Lake Roosevelt/Mines Sites 
Case No.: 29440 SDG: MJOGLO 
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DATA OUALIFIERS 0 4 1 3 

U - The analyte was not detected at or above the reported result. 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all purposes. 

N - There is evidence the analyte is present in this sample. 

NJ - There is evidence that the analyte is present. The associated numerical result is an estimate. 

UJ - The analyte was not detected at or above the reported estimated result The associated 

numerical value is an estiraate of the quantitation limit of the analyte in this sample. 

L - Low bias. 

H - High bias. 

Q - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K - Unknown Bias. 



U.S. EPA - CLP 0414 
10 

INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No, 

ICP ID Number: P3 Date: 04/15/01 

Flame AA ID Number: 

Fumace AA ID Number: 

MJOGLO 

Analyte 

Aluminum 
Antiraony 
Arsenic 
Barium 
Berylliura 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
cyanide 

Wave
length 
• (nm) 

308.20 
206.80 
189.00 
493.40 
313.00 
226.50 
317.90 
267.70 
228.60 
324.70 
271.40 
220.30 
279.00 
257.60 

231.60 
766.40 
196.00 
328.00 
330.20 
190.80 
292.40 
206.20 

Back
ground 

CRDL 
(ug/L) 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
^ 3 

100 
3 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 
10 
50 
20 
10 

IDL 
(ug/L) 

68.2 
2.5 
2.6 
0.7 
0.3 
0.6 

25.6 
0.6 
1.0 
-1 n 

. JL . U • 

14.6 
2.8 

27.0 
0.3 

1.1 
11.7 
2.0 
0.5 

474.3 
3.4 
1.0 
0.6 

M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
11 . 

r-
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

Comments: 
P3: THERMO JARRELL ASH 

FORM^ X IN ILM04.1 

55 
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10 

INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN ' Case No.: 29440 SAS No.: SDG No 

ICP ID Number: Date: 04/15/01 

Flame AA ID Number: C5 

Furnace AA ID Number: 

MJOGLO 

Comments: 
C5: CETAC 

• 

', 

Analyte 

Aluminum 
Antiraony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Caleiura 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadiura 
Zinc 
c:yanide 

Wave
length 
(nm) 

253.70 

Back
ground 

CRDL 
(ug/L) 

200 
60 
10 

200 
5 
5 

5000 
.10 
50 
25 
100 

3 
5000 

15 
0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

IDL 
(ug/L) 

0.1 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
CV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

' ' 

M6000 

-

FORM X IN ILM04.1 

^Q 



U.S. EPA CLP 0416 
13 

PREPARATION LOG 

Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No. 

Method: P 

MJOGLO 

EPA 
Sample No. 

Preparation 
Date 

LCSW 
MJOFI7 
MJ0FK9 
MJOGLO 
MJOGLOD 
MJOGLOS 
MJ0GL9 
MJOGMl 
MJ0GM4 
MJ0GM6 
MJ0GM8 1 
MJ0GN8 
MJ0GN9 
PBW 

1 07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 

Weight 
(gram) 

Volume 
(raL) 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

FORM XIII IN ILM04.1 

s.( 
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13 04 17 
PREPARATION LOG 

Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No, 

Method: CV 

MJOGLO 

EPA 
Sample No. 

MJ0F17 
MJ0FK9 
MJOGLO 
MJOGLOD 
MJOGLOS 
MJ0GL9 
MJOGMl 
MJ0GM4 
MJ0GM6 
MJ0GM8 
MJ0GN8 
MJ0GN9 
PBW 

I • 

\ 

Preparation 
Date 

07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 
07/10/01 

• 

Weight 
(gram) 

Volume 
(mL) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

FORM XIII - IN ILM04.1 

3^ 
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INORGANIC ANALYSIS DATA SHEET 

0418 

EPA SAMPLE NO 

MJ0F17 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-0 85 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOGLO 

Matrix (soil/water): WATER Lab Sample ID: 39293S 

Level (low/med): LOW Date Received: 06/3 0/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight) : UG/L 

• 

' 

Color Before: C 

Color After: ( 

Comments: 

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 
nAACi- t^n- f i 

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 

:OLORLESS 

:OLORLESS 

Analyte 

Aluminura 
Antiraony 
Arsenic 
Bariura 
Berylliura 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodiura , 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

114 
2.5 
2.6 

20.8 • 
0.30 
1.3 ; 

18900 
0.60 
1.0 
1.0 

14.6 
3.0 

9530 
0.75: 
0.10 
1.1 

740 
2.0 
0.50 

3000 
3.4 
1.0 

102 

Clarity Before: CLEi 

C 

B 
U 
u 
)H 
U 

u 
u 
u 
u 
B 

)B 
u 

^ 
u 
u 
)fr 
u 
u 

Ul 

Q 

UJK 

F̂ .̂v 

ulK 
U 

Clarity After: CLEAR 
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INORGANIC ANALYSIS DATA SHEET 

0419 

EPA SAMPLE NO, 

MJ0FK9 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOGLO 

Matrix "(soil/water) : WATER Lab Sample ID: 3 9294S 

Level (low/med): LOW 

% Solids: 0.0 

Date Received: 06/30/01 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

, 

1 

1 

Color Before- C 

Color After: C 

Coraments: 

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 

:OLORLESS 

:OLORLESS 

Analyte 

Alurainura 
Antiraony 
Arsenic 
Bariura 
Berylliura 
Cadraiura 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

134 
2.5 
2.6 
54.3 ' 
0.30 
0.87 

137000 
0.60 
1.0 
1-2 :: 

82.1 . 
21.5 
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0.10 
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0420 
EPA SAMPLE NO. 

U . S . EPA - 'CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOGLO 

Matrix (soil/water): WATER Lab Sample ID: 39253S 

Level (low/med) : LOW Date Received: 06/3 0/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight) : UG/L 

.' 
\ 

Color Before': C 

Color After: C 

Comraents: 

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 

rOLORLESS 

:OLORLESS 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadraiura 
Caleiura 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

105 
2.5 
5.8 ; 

71.6 -: 
0;30 
0.66, 

48500 
0.60 
1.0 
2.2 ; 
71.3 
8.7 

30200 
0.43; 
0.10 
4.6 : 

1170 : 
2.0 
0.50 

2460 
3.4 
1.0 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0421 

EPA SAMPLE NO. 

MJ0GL9 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOGLO 

Matrix (soil/water): WATER Lab Sample ID: 39254S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

CAS No, 

7429 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7439' 
7439-
7439-
7439-
7439-
7440-
'7440-
7782-
7440-
7440-
7440-
7440-
7440-

-90-5 
-36-0 
-38-2 
-39-3 
-41-7 
-43-9 
-70-2 
-47-3 
-48-4 
-5a-8 
-89-6 
-92-1 
-95-4 
-96-5 
-97-6 
-02-0 
-09-7 
-49-2 
-22-4 
-23-5 
-28-0 
-62-2 
•66-6 

Analyte 

Aluminura 
Antiraony 
Arsenic 
Bariura 
Berylliura 
Cadmiura 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

- C/f.v ,ol 

Color Before- COLORLESS 

Color After: COLORLESS 

Clarity Before: CLEAR 

Clarity After: CLEAR 

Texture; 

Artifacts; 

Coraments 

FORM I IN ILM04.1 
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Lab Name: Sentinel, Inc. 

Lab Code: SENTIN Case No.: 29440 

Matrix (soil/water) : WATER 

Level (low/med): LQW 

% Solids: 0 , 0 

U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET ' 

Contract: 68-W-00-085 

0422 
EPA SAMPLE NO. 

MJOGMl 

SAS No.: SDG No.: MJOGLO 

Lab Sample ID: 39256S 

Date Received: 06/30/01 

Concentration Units (ug/L or mg/Kg dry weight) : UG/L 

•• 

•• 

Color Before: C 

Color After: C 

Comments: 

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 

OLORLESS 

OLORLESS 

Analyte 

Aluminura 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmiura 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel. 
Potassiura 
Seleniura 
Silver 
Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

150 ; 
2.5 
2.6 

62.6. ' 
0.30 
0.60 

20100 
0.60 
1.0 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0423 
EPA SAMPLE NO. 

Lab Name: Sentinel, Inc. 

Lab Code: SENTIN Case No.: 29440 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

MJ0GM4 
Contract: 68-W-00-085 

SAS No.: SDG No.: MJOGLO 

Lab Sample ID: 39257S 

Date Received: 06/30/01 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

[ * 

1 

Color Before': C 

Color After: C 

Comments: 

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 

:OLORLESS 

:OLORLESS 

• Analyte 

Aluminura 
Antiraony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodiura 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

156 : 
2.5 ̂  
2.6 

58.2 ' 
0.30 
0.60 

18300 
0.60 
1.0 
1.0 

103 
2.8 

4840 
11.1 • 
0.10 
1.1 
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U.S. EPA - CLP 
1 

INORGANIC, ANALYSIS DATA SHEET 

0424 
EFA SAT'IPLE NO. 

MJ0GM6 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOGLO 

Matrix (soil/water): WATER Lab Sample ID: 39255S 

Level (low/med): LOW ' . Date Received: 06/30/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight) : UG/L 

' 

, 

Color Before: ( 

Color After: ( 

Comments: 

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 

744u-b0-8 
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 

:OLORLESS 

:OLORLESS 

Analyte 

Aluminura 
Antiraony 
Arsenic 
Barium 
Berylliura 
Cadmiura 
Caleiura 
Chromium 
Cobalt 
_ 
(joppei 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Concentration 

245 
2.5 
2.6 
62.5 : 
0.30 
0.60 

18800 
0.60 
1.0 
1 «; ' 

273 
4.1 

5020 
25.5 
0.10 
1.1 
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3.4 
1.0 -

20.6 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0425 
EPA SAMPLE NO. 

MJ0GM8 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOGLO 

Matrix (soil/water): WATER Lab Sample ID: 39258S 

Level (low/raed): LOW Date Received: 06/30/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

'' 

\ 

Color Before: C 

Color After: C 

Comments: 

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 

:OLORLESS 

rOLORLESS 

Analyte 

Aluminum 
Antimony 
Arsenic 
Bariura 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodiura 
Thallium 
Vanadiura 
Zinc 
Cyanide 

.. 1 

Concentration C 

104 <pB 
2.5 
2.6 
57.3 
0.30 
0.60 

18700 
0.60 
1.0 
1.3 ' 

53.7 
2.8 

4950 
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2.0 
0.50 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0425 

EPA SAMPLE NO. 

MJ0GN8 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085, 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJOGLO 

Matrix (soil/water) : WATER Lab Sample ID: 39259S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

'̂  

Color Before: C 

Color After: C 

Comments: 

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 

COLORLESS 

:OLORLESS 

'Analyte 

Aluminura 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmiura 
Caleiura 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodiura 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

112 
2.5 
2.6 
13.2 -
0.30 
0.60 

24500 
0.60 
1.0 
l.C 

44.4 
2.8 

8900 
6.0 : 
0.10 
1.1 
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2.0 
0.50 

2200 
3.4 
1.0 
3.9 ; 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0428 
EPA SAMPLE NO, 

MJ0GN9 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 2 9440 SAS No.: • SDG No.: MJOGLO 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: 39260S 

Date Received: 06/30/01 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

'̂  

\ 

' 

Color Before: C 

Color After: C 

Comraents: 

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 

:OLORLESS 

:OLORLESS 

Analyte 

Alurainura 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadraiura 
Caleiura 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniura 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

149 : 
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2.6 
14.7 " 
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0.60 
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0429 

DATE: 

TO: 

FROM: 

SUBJ: 

REF: 

MEMORANDUM 

November 6, 2001 

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

Mark Woodke, Chemist, E & E , Seattle, WA 

Inorganic Data Summary Check, Upper Columbia River Mines/Mills ESI, 
Stevens and Pend Oreille Counties, Washington 

TDD: 01-02-0028 PAN: 001281.0073.01SR 

The data quality summaty check of 3 water and 11 solid samples collected from the 
Upper Columbia River Mines/Mills ESI, Stevens and Pend Oreille Counties, Washington has 
been completed. Target Analyte List metals analysis (EPA CLP SOW ILM04.1) was performed 
by Sentinel, Inc., Huntsville, Alabama. 

The samples were numbered: 

MJOKKl 
MJ0KK5 

1V1JV/IVXS.U 

MJ0KK4 
MJ0KK8 

MJ0KK7 MJOKLO 
MJ0KK9 
MJ0KH6 

MJOKHl 
MJ0KK2 

The following discrepancy was noted: 

Sample MJ0KK6 was identified as MJ0KK4 in the last section of the memorandum; 
sample qualifications were applied correctly,, therefore no action was taken. 

Ali sample results originally qualified "B" by the laboratoty to indicate a result less than 
the CRDL were changed to "JBK" by the secondary reviewer to indicate an estimated quantity 
less than the CRDL with an unknown bias. 



..5^^^% 

IN REPLY 
REFER TO: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue 
Seattle, Washington 98101 

0430 

OEA-095 November 1, 2 001 

MEMORANDUM 

SUBJECT; 

FROM; 

Upper Columbia River/ESI Mines and Mills, CLP Metals 
Analysis, Data Validation 
Case: 2973 0 
SDG: MJ0KD3 

Laura Castrilli, Chemist 
Quality Assurance and Data Unit, OEA 

TO; Monica Tonel, Site Assessment Manager 
Office of Environmental Cleanup 

CC: Bruce Woods, Region 10 CLP TPO 
Mark Woodke, Ecology and Environment Inc, 

The following is a validation of ICP-AES and mercury analyses of 
eleven soil/sediment and three water samples from the Upper Columbia 
River/ESI Mines and Mills site. The analyses were performed following 
the USEPA Contract Laboratory Program Statement of Work for Inorganics 
Analysis Multi-media, Multi-Concentration, ILM04.1. Analyses were 
conducted by Sentinel, Inc., Huntsville, Alabama. This validation was 
conducted for the following samples: 

MJ0KD3 
MJOKHl 
MJ0KH6 

MJOKKO 
MJOKKl 
MJ0KK2 

MJ0KK3 
MJ0KK4 
MJ0KK5 

MJ0KK6 
MJ0KK7 
MJ0KK8 

MJ0KK9 
MJOKLO 

Data Qualifications 

The following comments refer to the Sentinel Laboratory's performance 
in meeting quality control specifications outlined in the CLP 
Statement o f Work (CLP-SOW) f o r I n o r g a n i c A n a l y s i s , r e v . ILM04.1 . The 
comments presented herein are based on the information provided for 
the review. 

1.0 Timeliness - Acceptable 

The technical (40 CFR part 136) holding time from the date of 
collection for mercury in water is 28 days. The holding time for the 
remaining metals in water is 180 days. The samples were collected 
between 09/10/01 and 09/13/01. ICP-AES analyses were completed 
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between 09/27/01 and 10/02/01. Mercury analyses were completed on 
09/25/01. 

All analyses were conducted within the technical water holding times, 
therefore no qualification was made based pn holding time. 

2.0 Sample Preparation - Acceptable 

The samples were prepared for mercury and ICP-AES analyses on 
09/25/01. No qualification was made based on sample preparation. 

3.0 Calibrations/Calibration Verifications -

The samples were analyzed for mercury by CVAAS on 09/25/01. The 
initial calibration included one blank and six standards. The curve, 
was linear with a correlation coefficient greater than 0.995. 

The samples were analyzed by ICP-AES on 09/27/01 (most analytes), 
09/28/01 (re-analysis for copper and/or lead for samples affected by 
poor continuing calibration verification recovery or interference 
check sample recovery) and 10/02/01 (dilution analysis for copper in 
sample MJOKKl). The instruments were standardized each day of 
analysis according to the analytical method using one blank and a 
single calibration standard for each element. 

All ICP-AES and C\̂ .AAS (mercur^) calibrations were performed as ' 
required and met the acceptance criteria; therefore, no qualification 
was made on this basis. 

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

All ICP-AES and CVAAS (mercury) calibration verification (initial and 
continuing) samples bracketing reported sample results met the 
frequency and recovery criteria'; with the exception of sodium and 
silver in the final CCV for the primary 09/2 8/01 analysis. Since both 
recoveries (each were 89.7%R), were so close to the acceptance 
criteria, no qualification was made based on ICP-AES or CVAAS 
calibration verification. 

There was one instance of a calibration veri'f ication (CCV)/calibration 
blank (CCB) pair being ran after a 1.5 hour break in analysis. Since 
the only affected sample analyses were for the duplicate, matrix spike 
and post spike analyses for soil/sediment sample MJ0KK3 (the results 
of which compared favorably with the earlier native analysis for this 
sample), and since the affected analyses were immediately preceded by 
an acceptable CCV/CCB pair, no qualification was made based on.the 
break in analysis/long time between CCV/CCBs. 



} 
UCR/ESI Mines & Mills, Case 29730, SDG MJ0KD3 Narrative 

Page 3 of 6 
November 1. 2001 

4.0 Laboratory Control Samples - Acceptable f\k'\') 

Laboratory Control samples (LCS) are digested and analyzed along with 
the samples to verify the efficiency of laboratory procedures (LCS 
analyses are not required for mercury in water). All recoveries 
associated with reported sample results met the acceptance criteria 
for control samples, therefore no qualification was made based on LCS 
results. 

5.0 Blanks -

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

Aluminum, barium, calcium, copper, iron, magnesium, manganese, 
potassium, silver, and zinc were detected in the water preparation 
blank. Calcium and potassium were detected in the soil/sediment 
preparation blank. Aluminum, barium, calcium, chromium, iron, 
magnesium, manganese, and silver were detected in one or more 
continuing calibration blanks (CCBs). Beryllium, magnesium, and 
sodium in one or more CCBs had negative values with absolute values 
greater than the detection limits. 

Based on blank contamination, the following qualifications were made: 

aluminum in sample MJ0KH6 was qualified 'U', undetected 

beryllium in samples MJ0KK4 and MJOKLO was cfualified * J', 
estimated 

chromium in sample MJOKHl was qualified *U', undetected 

copper in sample MJ0KH6 was qualified 'U', undetected 

manganese in sample MJ0KH6 was qualified 'U', undetected 

silver in samples MJOKHl and MJ0KK5 was qualified 'U', undetected, 

The remaining sample results were greater than five times the 
associated blank levels (or were already undetected) and were not 
qualified on this basis. 

6.0 ICP-AES Interference Check Sample -

The interference check sample (ICS) is analyzed by ICP-AES to verify 
interelement and background correction factors. Analysis is required 
at the beginning and end of each sample analysis run and recoveries 
must be between 80% and 120%. All ICS recoveries associated with 
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reported sample results were within the recovery criterion. 0433 

The raw data for a number of samples had interfering levels of 
calcium, magnesium, and/or iron. Analytes for which iron is an 
interferent were qualified as follows: 

• Cadmium in sample MJ0ICD3 was qualified 'UJ' estimated detection 
limit (possible false negative). 

7.0 Duplicate Analysis -

Duplicate analysis was. done on water sample MJ0KH6. Water duplicate 
results were within the ±20% Relative Percent Difference (RPD) or 
±CRDL criteria for water results < 5 times the CRDL criteria; with the 
exception of iron (outside the CRDL criteria) . All water iron results 
were qualified 'J' estimated. 

Duplicate analysis was done on soil/sediment samp.le MJ0KK3. 
Soil/sediment duplicate results were within the ±35% Relative Percent 
Difference (RPD) or ±2xCRDL criteria for soil/sediment results < 5 
times the CRDL criteria; therefore no qualification was raade on this 
basis. 

Laboratory '*' qualifiers were removed from soil/sediment arsenic 
results as the laboratory used the stricter water criteria to qualify 

8.0 Matrix Spike Analysis -

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

Matrix spike analysis was done on water sample MJ0KH6. All 
soil/sediment matrix spike recoveries were within the required QC 
limits; therefore water results were not qualified based on matrix 
spike recovery. 

Matrix spike analysis was done on soil/sediment sample MJ0KK3. All 
soil/sediment matrix spike recoveries were within the required QC 
limits; with the exception of antimony (64%R) and arsenic (45.2%). 
All antimony and arsenic soil/sediment results were qualified *J', 
estimated (low bias suspected for samples not qualified for other 
reasons). 

9.0 ICP-AES Serial Dilution -

Water sample MJ0KH6 and soil/sediment sample MJ0KK3 were analyzed by 
ICP-AES serial dilution to check for potential interferences. All of 
the analytes which exceeded the minimum concentration criterion (50 
times the IDL) were within the 10%D criteria; with the exception of 
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potassium in water (27.7%D) and calcium in soil/sediment (11.7%D). 
All water potassium results were qualified 'J', estimated. All 
soil/sediment calcium results were qualified 'J', estimated (unknown 
bias) . 

10.0 Detection Limits - Acceptable 

Sample results which fall below the instrument detection lirait (IDL) 
are assigned the value of the instrument detection limit and the 'U' 
qualifier is attached. 

Contract Required Detection Limit (CRDL) standards are required for 
most analytes to demonstrate a linear calibration cuarve near the CRDL. 
CRDL standards were run at the required frequency. 

11.0 Overall Assessment of the Data 

This validation of the data is based on the criteria outlined in the 
N a t i o n a l F u n c t i o n a l G u i d e l i n e s f o r I n o r g a n i c Da ta Rev iew ( 0 2 / 9 4 ) . 

The sample cooler(s) had a temperature upon receipt of 9°C. According 
to the sample receipt log book, all applicable pHs were within 
specific guidelines. Properly preserved water metals samples (pH<2) 
do not require cooling (4 0 CFR 13 6.2, Table II). In the reviewer's 
judgement, it is unlikely that the elevated temperature for 
soil/sediment would cause appreciable loss of metals, therefore no 
action was taken based on the elevated cooler temperature. 

Soil/sediment sample MJ0KK4 had a very low percent solids - 19.1. The 
raw data was checked t;o make sure there wasn't a calculation error. 
There was no calculation error. 

For soil/sediment the amount of each sample analyzed for mercury is 
0.2 g, wet weight, while the amount of each sample analyzed for other 
metals is 1.0 gram, wet weight. With 19.1%, this means only 
approximately 0.038 g of solid material was analyzed for mercury and 
approximately 0.191 g of solid material was analyzed for the other 
metals. Since mercury was not detected in this sample and since such 
a minute amount of material was digested, the undetected mercury 
result for samples MJ0KK6 was qualified 'R', unusable. There were a 
number of detects for the ICP-AES analysis, indicating that at least 
some ICP analytes were measurable in the small sample aliquot. All 
ICP-AES analytes, including non-detects, in samples MJ0KK6 was 
qualified 'J', estimated (unknown bias). 

There were 322 data points reported: 8 results were qualified due to. 
blank contamination; 22 results were estimated due to matrix spike 
recovery; 3 results were estimated due to duplicate precision; 14 
results were estimated due to serial dilution; 1 result was suspected 
to be a possible false negative due to high iron; 22 results were 
estimated due to reduced sample aliquot size; 1 result was rejected 

^ 
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due to extremely reduced sample aliquot size. Overall, 20.5 percent 
of the data was qualified (only counting one qualification per data 
point for those results qualified for more ;than one reason) . 0435 

Below are the definitions for the National Functional Guidelines for 
Inorganic Data Review (02/94) qualifiers used when 
validating/qualifying data from Inorganic analysis. 

DATA QUALIFIERS 

U - The material was analyzed for, but was not detected above 
t:he level of the associated value. The associated value is 
either the sample quantitation limit or the sample detection 
limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable. (Note: Analyte may or may not be 
present.) 

UJ - The material was analyzed for, but was not detected. The 
associated value is an estimate and may be inaccurate or 
imprecise. 

i 

At the request of the site assessment manager, bias for the data was 
*^ (-̂  C4 u . -1 . u. CL L. JL V C;: .J. Jf a O O C O O ^ t - l Clll\..,4 JL .1. d . k . ' ^ - l . .^ ^ 'C t . j ^ - i - \ j * / O X A ^ . ^ V . / . ^ ^ \.y VV _I. A A ^ * ^ \ ^ \ ^ , I ^ \^ ^y^A-*.*,^-^ 

qualifiers were applied: 

L - , Low bias. 

H - High bias. 

K - Unknown Bias. 
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EPA SAMPLE NO. 

MJ0KK8 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN Case No.: 29730 SAS No.: SDG No.: MJ0KD3 

Matrix (soil/water): SOIL Lab Sample ID: 40930S 

Level (low/med): LOW Date Received: 09/19/01 

% Solids: 54.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

' ' 

', 
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Color After: Y 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
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7440-70-2 
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7439-95-4 
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7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

iROWN 

'ELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 
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MEMORANDUM 

DATE: 

TO: 

^ F R O M : 

SUBJ: 

August 22, 2001 

Leatta Dahlhoff, Project Manager, E&E, Seattie, WA A ^ 

Mark Woodke, Chemist, E&E, Seattle, WA ^ f l ) 

Inorganic Data Quality Assurance Summary Check, 
Upper Columbia River Stevens and Pend Oreille Counties, Washington 

REF: TDD: 01-02-0028 PAN: 001281.0073.0ISR 

The data quality assurance summaty review of 211 soil and 24 water samples collected from the 
Upper Columbia River in Stevens and Pend Oreille Counties, Washington, has been completed. The-se 
samples were analyzed for inorganic target elements and cyanide in accordance with the USEPA 
Contract Laboratoty Program (CLP) Statement of Work (SOW) for Inorganic Analyses (ILM04.0) by 
Sentinel, Inc. of Huntsville, AL. 

Thefollowing discrepancies were noted: 

In case number 29440, sample delivety group MJ0EQ5, lead \yas not qualified as "U" on the 
Forms Is as listed in the memo in the blanks section. The secondaty reviewer added tiie "U" 
qualifier. 

In case number 29440, sample delivety group MJOGLO, sample MJ0GN9 was listed twice for 
iron in the blank section. The primaty reviewer corrected die memo to list MJ0GN8 and 
MJ0GN9. Only the nanative requires editing. 

The "B" flag indicates that the reported concentration is between the instrument detection limit 
(IDL) and contract required detection limit (CRDL). 

All discrepancies were reported to Ms. Gina Grepo-Grove, TOPO, USEPA, Region 10 on August 
22, 200L TTie narrative was corrected by the primaty reviewer. 

recycled paper 
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Seattle, Washington 98101 

Augus t 15 , 2001 
Reply To 
Attn Of: OEA-095 

MEMORANDUM 

Subject: Data Validation Report for the Total Inorganic Analyses 
of Samples from Upper Columbia River/Lake Roosevelt 
Expanded Site Assessment 
Case: 29440 SDGs: MJOGLO, MJ0EQ5, MJ0GG6, MJ0ES7, 
MJ0FK6, MJOFJO, MJ0EW6, MJOGEO, MJ0GJ5, MJ0GM7, MJ0EQ6, 
MJ0EN5, MJ0EY7, 

From: ^ .̂̂ je î/ina Gre'po-G:D^>v€y J ^ a a ^ s t 
. i t y A s s i j ^ n c e y ^ Da ta U n i t , OEA 

To: ^̂ —^ Monica Ton 

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

The quality assurance (QA) review of 211 soil and 24 water 
samples collected from the above referenced site has been 
completed. These samples were analyzed for full inorganic target 
compounds in accordance with the USEPA Contract Laboratory 
Program (CLP) Statement of Work (SOW) for Inorganic Analyses 
(revision ILM04.1). The analyses were perforraed by Sentinel, Inc 
of Huntsville, AL. The data validations were perforraed 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. A 
total of 54 05 data points were reviewed and evaluated. 
Approximately 0.35% of the total data points were qualified as 
unusable due to extremely low matrix recoveries. Approximately 
17% of the total data points were qualified as estiraated due to 
serial dilution results, contamination in the blanks and/or poor 
matrix spike recoveries. Additional 2.9% of the total data 
points were qualified as non-detects due to contamination in the 
blank. 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). 

043S 
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DELIVERABLE NARRATIVE 

DATE: August 6,2001 

To: Ginna Grepo-Grove, TOPO, USEPA, Region 10 

THROUGH: Dave Dobb, Team Manager, ESAT Region 10 ^ ^ ^*'' ^ ^ ^ 

FROM: Chris Pace, Data Validation Task Lead, ESAT Region 10 \ J 

SUBJECT: Data Validation Report for the Inorganic Analysis of Samples from the Upper Columbia River Lake 
Roosevelt/Mines Sites. Case: 29440 SDG: MJ0EY7 

Account Code: 01T10P50102D106XLA00 

Doc.#: 
TDN: 
Task Order: 
Contract: 

ESI 0-0-1127 
1048 
OOI 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA Region 10 
Project File 

The quality assurance (QA) review of 20 soil samples collected from the above referenced site has been completed. 
These samples were analyzed for total metals by Sentinel, Inc. of Huntsville, AL. The following samples were 
reviewed in this, validation report: 

MJ0EY7 
MJ0EY8 
MJ0EY9 
MJOEZO 
MJOFZl 

MJOFZ? 
MJOFZl 
MJ0F12 
MJOGLl 
MJ0GT,2 

MJ0GL3 
MJOGU 
MJ0GL5 
MJ0GL6 
MJ0GL7 

MJ0GL8 
MJOGMO 
MJ0GM2 
MJ0GM3 
MJ0GM5 

DATA QUALIFICA-nONS 

The following comments refer to the laboratoty performance in raeeting the Quality Control Specifications outiined, 
in tiie Contract Laboratoty Prograra (CLP) Stateraent of Work (SOW) for Inorganic Analysis (ILM04.1) and tiie 
USEPA CLP Functional Guidelines for Inorganic Data Review, 2/94. 

The conclusions presented herein are based on the information provided for the review. 
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Holding Time - Acceptable 

The suggested holding time for mercuty is 28 days from the date ofsample collection and the holding time for the 
rest oftiie metals is 180 days. The samples were collected on 6/23, 6/25, 6/26 and 6/27/01. The samples were 
analyzed for mercuty within 19 days and all other metals within 24 days ofthe sample collection date. None ofthe 
data were qualified on this basis. 

Sample Preparation - Acceptable 

TTie samples were prepared in accordance with the methods used. None ofthe data were qualified on this basis. 

Initial Calibration - Acceptable 

All ofthe samples were analyzed for total mercuty using Cold Vapor Atomic Absorption Spectroscopy (CVAAS). 
Tlie initial calibration for raercmy raet the frequency of analysis and the linearity criteria (correlation coefficients, 
i=>0.995). 

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 ofthe data were qualified on this basis. 

Calibration Verification - Acceptable 

The initial and continumg calibration verifications met the criteria for frequency of analysis and recovety criteria of 
90-110% and 80^120% for mercmy. The recoveries ranged from 92-107% for ICP-AES and from 85-97% for 
mercuty. None ofthe 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 
(CRDL) checks met the fi-equency of analysis and recovety criteria. 

Blanks 

Procedural blanks were prepared with the samples to indicate potential contaraination from the digestion or 
analytical procedure. If an analyte was found in the associated blank, the sample results were qualified as non
detects, "U", ifthe analyte concentration is less than five tiraes the analj^ical 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": 

Analyte 

cadmium 

sodium 

silver 

Associated Samples 

MJ0EY9, MJ0GL3, MJ0GL8, MJ0GM2, MJ0GM5 

MJ0EY8 

MJ0EY7, MJ0EY8, MJ0EY9, MJOEZO, MJOEZl, MJ0EZ2, 
MJ0EZ3, MJ0GL8, MJOGMO, MJ0GM2, MJ0GM3, MJ0GM5 
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Analytes which yielded a negative response m the preparation blank and/or continuing calibration blank(s) at 0 4 4 1 
concentrations comparable to or less than the absolute value ofthe blank(s) were qualified as estimated, "J/UP', due 
to possible low bias. The following samples were qualified: 

Analyte 

selenium 

Associated Samples 

All 

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 of sequence) and recovety criteria (80-120%) were met The 
recoveries ranged from 91-118%. None of tiie data were qualified on this basis. 

ICP-AES Serial Dilution Analysis 

Sample MJ0EY9 was analyzed for serial dilution. All ofthe analytes which exceeded the minimum concentration 
criterion (50 times the IDL) agreed within 10% difference with the exception of calcium and niagnesium. Results 
for calcium and magnesium in all samples were qualified as estimated, "J". The "E" qualifiers applied by the 
laboratoty were crossed-out by the reviewer. 

Laboratory Control Sample - Acceptable 

The frequency of analysis and the recovety criteria for the laboratoty control sample was met The recoveries 
ranged from 64-172%. None of the data were qualified on this basis. 

Duplicate Sample Analysis - Acceptable 

Sample MJ0EY9 was utilized for duplicate analysis. The duplicate results raet the frequency of analysis and method 
control limit criteria (±20% RPD or ± CRDL) for all target analytes with the exception of zinc. Zinc did meet the 
suggested technical control lirait criteria (±35% RPD or ± 2X CRDL) for soils. TTie "*" qualifiers applied by the 
laboratoty were crossed-out by the reviewer. None ofthe data were qualified on this basis. 

Matrix Spike Analysis 

Sample MJ0EY9 was used for the spike analysis. The frequency of analysis and recovety criteria were met with the 
exception of manganese (126%) and selenium (67%) in the spike sample MJ0EY9S. Due to possible bias, the 
detected and non-detected selenium results in all samples were qualified as estimated, "J/UJ". Due to possible bias, 
the detected manganese results in all samples were qualified as estimated, "J". The "N" qualifiers applied by the 
laboratoty were crossed-out by the reviewer. All ofthe other spike recoveries were acceptable and ranged fix)m 
80-104%. 
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Laboratory Contact A * * « 
U442 

The laboratoty was not contacted for this review. 

Overall Assessment 

The total number of data points was 460. Eighteen (3.9%) were qualified as non-detected due to blank 
contamination. Eighty (17%) were qualified as estimated due to negative blanks, ICP serial dilution and spike 
analyses. 

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 all purposes. 

DATA QUALIFIERS 

U - TTie analyte was not detected at or above the reported result. 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all purposes. 

N - There is evidence the analyte is present in this sample. 

NJ . - There is evidence that the analyte is present. The associated numerical result is an estimate. 

UJ - The analyte was not detected at or above the reported estimated result The associated 

numerical value is an estimate ofthe quantitation limit ofthe analyte in this sample. 

L , - Low bias. 

H - High bias. 

Q I - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K - Unknown Bias. 

i 
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EPA SAMPLE NO. 

MJOGLl 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water) : SOIL Lab Saraple ID: 3 9261S 

Level (low/med):, LOW Date Received: 06/30/01 

% Solids: . 7 8 . 5 

Concentra t ion Uni t s (ug/L o r rag/Kg dry weight) : MG/KG 
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Color After: Y 

Coraments: 

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 
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, Analyte 

Aluminura 
Antiraony 
Arsenic 
Bariura 
Beryllium 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0444 
EPA SAMPLE NO. 

MJ0GL2 
Lab Narae: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Sample ID: 39262S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 37.9 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

^ 
, 

\ 

\ 

Color Before: E 

Color After: Y 

Comments: 

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 

ROWN 

'ELLOW 

Analyte 

Aluminura 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadmium 
Calcium 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel. 
Potassiura 
Selenium 
Silver 
Sodiura 
Thallium 
Vanadiura 
Zinc 
Cyanide 

Concentration 

2470 
2.4 
2.4 

105 
0.07 
1.3 

206000 
57.7 
1.3 

20.3 
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7.1 
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U.S. EPA - CLP 
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INORGANIC ANALYSIS DATA SHEET 

0445 
EPA SAMPLE NO, 

MJ0GL3 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Sample ID: 39263S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 76.1 

Concentrat ion Uni t s (ug/L o r mg/Kg dry weight) : MG/KG 

' 

\ 

Color Before: E 

Color After: Y 

Coraraents: 

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 

IROWN 

'ELLOW 

Analyte 

Alurainura 
Antiraony 
Arsenic 
Bariura 
Berylliura 
Cadraiura 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodiura 
Thalliura 
Vanadiura 
Zinc 
Cyanide 

Concentration 

8410 
0.82 
4.9 
85.6 
0.24 
0.09 

2350 
19.7 
6.5 

23.5 
14400 

9.4 
4660 
217 
0.06 

15.6 
1340 

0.88 
0.55 
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32.8 
54.0 

C 

m 

P \ ^ 

B 

U 

u 
B 
B 
u 

Q 

^^-r, 

J^JL 
J^TN 

^UlK\ 

t 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 
NR 

.1 /> ^ y 

lyf ^ 
Clarity Before: Texture: 

^ .o l „ 

MEDIUM 

Clarity After: Artifacts: 

FC RM I - IN ILM04.1 

A 



U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0446 
EPA SAMPLE NO. 

MJ0GL4 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Sample ID: 3 9264S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 56.9 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

, 

\ ', 

Color Before: E 

Color After: Y 

Coraments: 

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 
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Caleiura 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel. 
Potassiura 
Seleniura 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration 

3850 
2.4 
5.6 
91.0 
0.21. 
6.1 

59800 
86.2 
4.0 
17.7 

9400 
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U.S. EPA - CLP 
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INORGANIC ANALYSIS DATA SHEET 

0447 
EPA SAT-IPLE NO. 

MJ0GL5 
Lab Name: Sentinel,' Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Saraple ID: 39265S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 39.3 

Concentra t ion Uni t s (ug/L o r rag/Kg dry w e i g h t ) : MG/KG 

*" 

>, 

' 

Color Before: E 

Color After: Y 

Comraents: 

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-S 
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 
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'ELLOW 

Analyte 

Aluminum 
Antiraony 
Arsenic . 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Concentration 

6610 
2.3 

16.2 
99.7 
0.23 
1.0 

14700 
13.8 
6.1 

16.3 
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U.S. EPA - CLP 
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INORGANIC ANALYSIS DATA SHEET 

0449 
EPA SAMPLE NO. 

MJ0GL6 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Sample ID: 39266S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 2.8.1 

Concentration Units (ug/L or mg/Kg dry weight) : MG/KG 
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• \ 

\ 
I 

Color Before: E 

Color After: Y 

Comraents: 

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 

ROWN 

BLLOW 

Analyte 

Alurainura 
Antimony 
Arsenic 
Bariura 
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Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
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Nickel 
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Seleniura 
Silver 
Sodiuiti 
Thallium 
Vanadiura 
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Concentration 

2220 
2.1 
3.3 
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0.07 
1.8 
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1.4 -
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0449 
EPA S.A.MPLE NO. 

MJ0GL7 
Lab Name: S e n t i n e l , I n c . C o n t r a c t : 68-W-00-085 

Lab Code: SENTIN Case N o . : 29440 SAS N o . : SDG N o . : MJ0EY7 

M a t r i x ( s o i l / w a t e r ) : SOIL Lab Sample ID: 39267S 

Leve l (low/med) : LOW Date Received: 06/30/01 

% Solids: 79.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

, ' 
_ 
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' 
'; 

• 

Color Before: E 

Color After: Y 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-'? 
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 

IROWN 

'ELLOW 

Analyte 

Aluminura 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadraium 
Calcium 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalliura 
Vanadiura. 
Zinc 
Cyanide 

Concentration 

3530 
0.72 
8.3 

48.1 
0.18 
0.40 

49100 
7.0 
4.6 

15.0 
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13.6 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0450 
EPA SAMPLE NO, 

MJ0GL8 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Sample ID: 39268S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 75.2 » 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

, 

1 

\ 

i 

Color Before: E 

Color After: Y 

Comments: 

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 

IROWN 

'ELLOW 

Analyte 

Aluminura 
Antiraony 
Arsenic 
Barium 
Beryllium 
Cadraiura 
Calcium , 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium. 
Zinc 
C?yanide 

Concentration 

6950 
1.4 -
5.0 

44.5 
0.17 
0.11 

3400 
17.1 
6.5 

21.8 
14200 

8.3 
4450 
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0.06 

14.1 
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0.90 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0451 
EPA SAMPLE NO. 

MJOGMO 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Saraple ID: 39269S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 41.'1 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. 

7429-
7440-
7440-
7440-
7440-
7440-
7440-
7440-
7440-

7439-
7439-
7439-
7439-

• 9 0 - 5 
•36-0 
•38-2 
•39 -3 
•41-7 
•43-9 
7 0 - 2 
4 7 - 3 
4 8 - 4 
3 \ J - 0 

8 9 - 6 
9 2 - 1 
9 5 - 4 
9 6 - 5 

Analyte Concentration 

7439 
7440-
7440-
7782-
7440-
7440-
,7440-
7440-
7440-

-97-
-02-
-09-
-49-
-22-
•23-
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-0 
-7 
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-0 
•2 
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^ 1 ,̂ «. V ^ V ^ (C* ̂ 1" 
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2 
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U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

0-45? 
EPA SAMPLE NO. 

MJ0GM2 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-085 

Lab Code: SENTIN Case No.: 2944 0 SAS No.: SDG No. : MJ0EY7 

Matrix (soil/water): SOIL Lab Sample ID: 39270S 

Level (low/med): LOW Date Received: 06/30/01 

% Solids: 85.3 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

~ 

\ 

, 

Color Before: I 

Color After: ^ 

Coraraents: 

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 

3R0WN 

fELLOW 

Analyte 

Alurainura 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadraium 
Caleiura 
Chroraiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadiura 
Zinc 
C^yanide 

Concentration 

4250 
0.90-
3.2 

44.7 
0.11 
0.27 

8600 
6.0 
3.4 

24.4 
9160 
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U.S. EPA - CLP 
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INORGANIC ANALYSIS DATA SHEET 

045 ? 
EPA SA_MPL.E NO. 

MJ0GM3 
Lab Name: Sentinel, Inc. Contract: 68-W-00-085 

Lab Code: SENTIN Case No.: 29440 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Sample ID: 39271S 

Level (low/med) : LOW Date Received: 06/30/01 

% Solids: 60.9 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440-
7440 
7440-
7440-
7439-
7439-
7439-
7439-
7439-
.7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-90 
-36 
-38 
-39 
-41-
-43 
-70-
-47-
-48-
•50-
•89-
•92-
•95-
•96-
-97-
-02-
-09-
•49-
•22-
•23-
•28-
62-
•66-

-5 
-0 
-2 
-3 
-7 
-9 
-2 
-3 
-4 
-S 
-6 
-1 
•4 
•5 
•6 
•0 
•7 
•2 
•4 
•5 
•0 
•2 
•6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Bariura 
Berylliura 
Cadraiura 

Concentration 

88 
Caleiura 
Chromium 
Cobalt 
(^(-iirn^-r 
——r-r 

Iron Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassiura 
Selenium 
Silver 
Sodium 
Thallium 
Vanadiura 
Zinc 
Cyanide 

12100 
17.1 
5.6 

19.7 
14500 

38.5 
7540 
188 
0.08 

14.5 
1180 

1.1 
0.46 

418 
1.7 

21.4 
205 

IB 

U 

U 

c/r i- o l 

Color Before: BLACK 

Color After: YELLOW 

Coraments: 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts 

MEDIUM 

FORM I IN ILM04.1 

2 ^ 



U.S. EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

. 045̂  
EPA SAMPLE NO. 

MJ0GM5 
Lab Name: Sentinel, Inc. Contract: 68-W-OO-0 85 

Lab Code: SENTIN Case No.: 2 944 0 SAS No.: SDG No.: MJ0EY7 

Matrix (soil/water): SOIL Lab Saraple ID: 39272S 

Level (low/raed): LOW Date Received: 06/30/01 

% Solids: 89.3 

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 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylliura 
Cadraium 
Caleiura 
Chromiura 
Cobalt 
Copper 
Iron 
Lead 
Magnesiura 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniura 
Silver 
Sodium 
Thalliura 
Vanadium 
Zinc 
Cyanide 

Concentration 

3160 
0.64 
4.5 

44.6 
0.11 
0.34 

27500 
7.1 
2.5 
8.1 

7810 
43.5 

15000 
209 

0.05 
5.9 

427 
0.75 
0.20 

244 
1.1 
9.3 

152 

C 

U 

B' 
^ 

B 

U 
B 
B 
U 

0 B 
U 
B 

Q 

^ 

U 
j i lL 

{<'JH 

)ion^ 
H 

/ 

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 

£f^ .b-^( 

Color Before: BROWN 

Color After: YELLOW 

Coraraents: 

Clarity Before; 

Clarity After: 

Texture: 

Artifacts: 

COARSE 

FORM I IN ILM04.1 

7) 



ENVIRONMENTAL SERVICES ASSISTANCE TEAM 

ESAT Region 10 

Port Orchard, WA 98366 
Phone(360) 871-8723 

0455 

DATE: 

-To: 

THROUGH: 

FROM: 

SUBJECT: 

DELIVERABLE NARRATIVE 

August 13, 2001 

Ginna Grepo-Grove, TOPO, USEPA, Region 10 

DaveDobb, Team Manager, ESAT Region 10 ^ A / 

Chris Pace, Data Validation Task Lead, ESAT Region 10 (yT 

Data Validation Report for the Organic Analysis of Saraples frora the Upper Columbia River Lake 
Roosevelt/Mmes Sites. Case: 29440 SDG: J0EQ6 

Account Code: 01T10P50102D106XLA00. 

Doc. #: 
TDN: 
Task Order: 
Contract: 

ESlO-0-1138 
1050 
001 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 20 soil saraples collected frora the above referenced site has been corapleted. 
The samples were analyzed for Pest/PCB in accordance with the USEPA Contract Laboratoty Program (CLP) 
Statement of Work (SOW) for Organic Analyses (OLM04.2) by Envirosystems, Inc. of Colurabia, MD. 

DATA QUALIFICATIONS 

The following',comraents refer to the laboratoty performance in meeting the Quality Control Specifications outlined 
in tiie USEPA CLP SOW for Organic Analysis (OLM04.2), tiie USEPA CLP National Functional Guidelines for 
Organic Data Review (10/99) and the Region 10 Guidelines for CLP Data Review. 

The conclusions presented herein are based on the information provided for the review. 

Holding Time - Acceptable 

All ofthe samples met die raethod and technical (40 CFR 136) required holding times with the exception of samples 
J0ET3, J0ET4 and J0ET5. These samples were extracted 15 days frora the saraple collection date which only 
slightly exceeded the suggested technical holding tirae of 14 days for soils. None ofthe data were qualified on this 
basis. The Holding Times Summaty listing the pertinent collection, extraction, and analysis dates is attached at the 
end of this validation report. 

Instrument Performance - Acceptable 

The GC system met the SOW specified technical acceptance criteria prior to sample analyses, i.e., GC performance 
checks, retention times, and calibrations. The'system remained stable throughout the course of analyses. Instrument 
blanks were all clean and there were no indications of carty-over. 



Case No.: 29440 SDG: J0EQ6 " . 
ESlO-0-1138 Page 2 of 4 t 

w 

Initial Calibrations - Acceptable 

One Pest/PCB mitial calibration was performed. The initial calibration met the SOW technical acceptance criteria. 

Continuing Calibration Verification (CCVs) Standards - Acceptable 

All ofthe CCVs met the criteria for frequency of analysis, the retention time and the percent differences (%Ds) 
criteria. 

Compound Quantitation and Detection Limits - Acceptable 

All ofthe samples were analyzed at the contract required quantitation limits (CRQLs). Target compounds that were 
detected at concentrations less than the CRQLs were qualified as estimated, "J". All ofthe reported results were 
adjusted for sample amounts analyzed. 

Blanks - Acceptable 

No target analytes were detected in any of the method or instrument blanks. 

Analytical Sequence - Acceptable 

All ofthe standards, blanks, samples, and QC samples were analyzed in accordance with the SOW specified 
analytical sequence. 

Surrogate Spikes - Acceptable 

All ofthe Pest/PCB surrogate spike recoveries met the applicable QC criteria (30-150%). 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Acceptable 

Pest/PCB sample J0EQ6 was utilized for MS/MSD analyses. The criteria for fiequency of analysis, recoveries and 
-RPDs were met 

Sample Clean-up - Acceptable 

The pesticide florisil cartridge and GPC calibration checks met the criteria for frequency of analysis and recovety 
with the following exception: 

Endrin had a recovety of 117% in one ofthe GPC calibration checks which was above the upper QC limit of 110%. 
Sample results were not affected and therefore, none ofthe data were qualified on this basis. 

Compound Identification 

Single component pesticides and aroclors were qualified as follows: where %Ds (between two column 
concentrations) >30% but <60% - detected results were qualified as estimated, "J"; %Ds >60% v\dth concentrations 
>CRQL - results were qualified as tentatively identified at the estimated concentration , "JN"; %Ds >60% with 
concentrations <CRQL - results were qualified as non-detects, "U", at the CRQL; %Ds >400% - results were 
qualifled as non-detects with raised quantitation limit if >CRQL. 



Data Validation Report - Upper Columbia River Lake Roosevelt/Mines Sites 
Case No.: 29440 SDG: J0EQ6 

ESlO-0-1138 Page 3 of 4 

Laboratory Contact ' 0 4 5 7 

The laboratoty was not contacted for this review. 

Overall Assessment 

The total number of data points was 560. All data points were qualified as non-detected, "U". 

All ofthe samples were analyzed in accordance vvith technical specifications outlined in the SOW. The data, as 
qualified, are acceptable and can be used for all purposes. 

Data Oualifiers 

U - The analyte was not detected at or above the reported result 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all purposes. 

N - 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. 

UJ - The analyte was not detected at or above the reported estimated result The associated 

numericail value is an estimate ofthe quantitation limit ofthe analyte in this sample. 

L - Low bias. 

H - High bias. 

Q ^ The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K. - Unknown Bias. 
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Holding Time Summary - Case 29440 SDG: J0EQ6 0458 
Sample 
Number 

J0EQ6 

.J0ET3 

J0ET4 

J0ET5 

J0EW5 

J0EZ4 

J0EZ5 

J0EZ6 

J0F08 

J0F09 

J0F14 

J0F16 

J0F18 

J0F19 

JOFJl 

' J0FJ2 

JOFKO , , 

J0FK4,' 

J0FK5 

J0FL2 

Collection 
Date 

6/20/01 

6/21/01 

6/21/01 

6/21/01 

6/21/01 

6/23/01 

6/23/01 

6/24/01 

6/25/01 

6/25/01 

6/26/01 

6/26/01 

6/27/01 

6/27/01 

6/23/01 

6/23/01 

6/23/01 

6/26/01 

6/26/01 

6/28/01 

VTSR* 

6/22/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/28/01 

6/30/01 

Pest/PCB 
Extraction 

6/27/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

7/6/01 

PestTCB 
Analysis 

7/19/01 

7/18/01 

, 7/18/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 

*VTSR - Verified time of saraple receipt in the laboratoty. 



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENVIROSYSTEMS Contract: 68W99023 

Lab Code: ENVSYS Case No.: 29440 SAS No. 

0459 
EPA SAMPLE NO. 

I '• ! 

1 J0F08 I 
I I 

SDG No.: J0EQ6 

Matrix: (soil/water) SOIL 

Sample vrt/vol: 30.0 (g/mL) G 

% Moisture: 53 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y, pH: 7.7 

5000 (uL) 

CAS NO. COMPOUND 

Lab Sample ID: 01061682 

Lab File ID: 

Date Received: 06/28/01 

Date Extracted: 07/06/01 

Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I 
I 319-84-6 alpha-BHC 
I 319-85-7 beta-BHCJ 
i 319-86-8 delta-BHC 
I 58-89-9 
I 76-44-8 
I 309-00-2 

-gamma-BHC (Lindane) 
-Heptachlor 
-Aldrin 

I 959-98-8— 
I 60-57-1 
I 72-55-9 
I 72-20-8 
I 33213-65-9 
I 72-54-8 
I,'',1031-07-8-
I '50-29-3 
I 72-43-5— 
I 53494-70-5 
I 7421-93-4-
I 5103-71-9-
I 5103-74-2-
I 8001-35-2-
I 12674-11-2 
I 11104-28-2 
,1 11141-16-5 
I 53469-21-9 
I 12672-29-6 
I 11097-69-1 
I 11096-82-5' 

-Endosulfan I . 
-Dieldrin 
-4,4'-DDE 
-Endrin 
—Endosulfan II 
— 4 , 4'-DDD ' 
•Endosulfan sulfate 
-4,4'-DDT ' 
Methoxychlor 
Endrin ketone 
-Endrin aldehyde__ 
-alpha-Chlordane 
-gamma-Chlordane 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242__ 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

I 
3.6IU 
3.6IU 
3.6IU 
3..6IU 
3.6IU 
3.6IU 
3. 6! U 
3.6IU 
7.OIU 
7.0 I U 
7.OIU 
7.OIU 
7.OIU 
7.OIU 
7.OIU 
36 IU 
7.OIU 
7.OIU 
3.6IU 

6IU 
IU 

3 
360 
70 
140 
70 
70 
70 
70 
70 

IU 
IU 
IU 
IU 
IU 
IU 
IU 

o\ 

FORM I PEST. 

liy 
OLM04.2 

WA 



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENVIROSYSTEMS Contract: 68W99023 

EPA SAMPLE NO. 

I JOF09 
I 

Lab Code: ENVSYS Case No.: 29440 SAS No. 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 27 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y- pH: 8.5 

: SDG No.: J0EQ6 

Lab Sample ID: 01061683 

Lab File ID: 

Date Received: 06/28/01 

Date Extracted: 07/06/01 

Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 

0460 

CAS NO. COMPOUND (ug/L or 

1 
1 319-84-6 alpha-BHC 
1 319-85-7 beta-BHC 
1 319-86-8 delta-BHC 
1 58-89-9 gamma-BHC (Lindane) 
1 76-44-8 —Heptachlor. 
1 309-00-2 Aldrin 
1 1024-57-3 Heptachlor epoxide 
1 959-98-8 -Endosulfan I 
1 60-57-1 Dieldrin 
1 72-55-9 4, 4'-DDE 
1 72-20-8 Endrin 
1 33213-65-9 Endosulfan TI 
1 72-54-8 4, 4'-DDD 
1 1031-07-8 -Endosulfan sulfate 
1 '50-29-3 4, 4'-DDT 
1 72-43-5 Methoxychlor 
1 534 94-70-5 Endrin ketone 
1 7421-93-4 Endrin aldehyde 
1 5103-71-9 alpha-Chlordane 
1 5103-74-2 giamma-Chlordane 
1 80,01-35-2 Toxaphene 
1 12674-11-2 Aroclor-1016 
1 11104-28-2 Aroclor-1221 
1 11141-16-5 Aroclor-1232 
I. 53469-21-9 Aroclor-1242 
1 12672-29-6 —Aroclor-1248 
1 11097-69-1 Aroclor-1254 
1 11096-82-5 Aroclor-1260 
1 

FORM I PEST 

ug/Kg) UG/KG 

1 1 
1 2.3IU 
1 2.31U 
1 2.3IU 
1 2.3IU 
1 2.3iU 
1 2.3IU 
i 2.3IU 
1 2.3IU 
i 4.5IU 
1 4.5IU 
1 4!.5|U 
1 4.5IU 
1 4.5IU 
1 4.5IU 
1 4.5IU 
1 23 IU 
1 4.5iU 
1 4.5IU 
1 2.3IU 
1 2.3IU 
1 230 IU 
1 45 IU 
1 92 IU 
1 45 IU 
1 45 IU 
1 45 IU 
1 45 IU 
1 45 IU 
1 1 

Q 

1 1 

OLM04.2 

. \ 

0U7-



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

J0F14 0481 
Lab Name: ENVIROSYSTEMS Contract: 68W99023 

Lab Code: ENVSYS Case No.: 29440 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 47 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.8 

CAS NO. COMPOUND 

SAS No.: SDG No.: J0EQ6 

Lab Saraple ID: 01061719 

Lab File ID: 

Date Received: 06/30/01 

Date Extracted: 07/06/01 

5000 (uL) Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1 
1 319-84-6 alpha-BHC 
1 319-85-7 beta-BHC 
1 319-86-8 delta-BHC 
1 58-89-9 qamma-BHC (Lindane) 
1 76-44-8 Heptachlor 
1 309-00-2 Aldrin 
1 1024-57-3 ^--Heptachlor epoxide 
1 959-98-8 Endosulfan I 
1 60-57-1 Dieldrin 
1 72-55-9 4, 4'-DDE 
1 72-20-8 Endrin 
1 33213-65-9 Endosulfan II 
1 72-54-8 4, 4'-DDD 
1 ,1031-07-8 Endosulfan sulfate 
1.50-29-3 4, 4'-DDT 
1 72-43-5 Methoxychlor 
1 534 94-70-5 Endrin ketone 
1 7421-93-4 Endrin aldehyde 
1 5103-71-9 alpha-Chlordane | 
1 5103-7 4-2̂  -cjamma-Chlordane 1 
1 8001-35-2 Toxaphene I 
1 12674,-11-2 Aroclor-1016 1 
1 11104-28-2 Aroclor-1221 1 
1 11141-16-5 Aroclor-1232 1 
1 53469-21-9 Aroclor-1242 1 
1 12672-29-6 Aroclor-1248 i 
1 11097-69-1 Aroclor-1254 1 
1 11096-82-5 Aroclor-1260 1 
1 1 

1 1 1 
1 3.2IU 1 
1 3.2IU 1 
1 3.2IU 1 
1 3.2IU 1 

.3.2 1 U 1 
3.2IU 1 
3.2IU 1 
3.2 1U i 
6.2IU 1 
6.2IU 1 
6.2IU 1 
6.2IU 1 
6.2IU 1 
6.2IU 1 
6.2IU 1 

32 IU 1 
6.2(U. 1 
6.2IU 1 
3.2IU 1 
3.2IU 1 

320 IU 1 
62 IU 1 

130 IU 1 
62 IU 1 
62 IU 1 
62 IU 1 
62 IU 1 
62 IU 1 

1 1 A 

FORM I PEST. 

h-'̂  
OLM04.2 

uuV.-



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

J0F16 
Lab Name: ENVIROSYSTEMS Contract: 68W99023 

Lab Code: ENVSYS Case No.: 29440 . SAS No.: SDG No.: J0EQ6 

Matrix: (soil/water) SOIL . 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 17 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Voliane: 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.0 

CAS NO. COMPOUND 

Lab Sample ID: 01061720 

Lab File ID: 

Date Received: 06/30/01 

Date Extracted: 07/06/01 

5000 (uL) Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

I 
I 319-84-6— 
I 319-85-7 — 
I 319-86-8 — 
I 58-89-9 
I .76-44-8 
I 309-00-2— 
I 1024-57-3-
I 959-98-8 — 
I 60-57-1 
I 72-55-9 
I 72-20-8 
I 33213-65-9 
I 72-54-8 
I 1031-07-8-
I '150-29-3 
I ',72-43-5 
I S3494-70-5 
I 7421-93-4-
I 5103-71-9-
I 5103-74-2-
I 8001-35-2-
I 12674-11-2 
1 11104-28-2 
I 11141-16-5 
I' 53469-21-9 
I 12672-29-6 
I 11097-69-1 
I 11096-82-5 

—-alpha-BHC 
beta-BHC_^ 
delta-BHC 
-gamma-BHC (Lindane) 
-Heptachlor_̂  ' 
-Aldrin 
-Heptachlor epoxide_ 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan II 
-4,4'-DDD 
-Endosulfan sulfate 
-4,4' -DDT ' 
Methoxychlor 
Endrin ketone 
-Endrin aldehyde_ 
-alpha-Chlordane_ 
-gamma-Chlordane_ 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-124 8 
-Aroclor-1254 
-Aroclor-1260 

0462 

FORM I PEST, OLM04.2 

U'J^O 



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

0463 
I J0F18 

Lab Name: ENVIROSYSTEMS C o n t r a c t : 68W99023 | 

Lab Code: ENVSYS Case N o . : 29440 SAS N o . : SDG N o . : J0EQ6 

M a t r i x : ( s o i l / w a t e r ) SOIL . 

Sample w t / v o l : 3 0 . 0 (g/mL) G 

% M o i s t u r e : 17 d e c a n t e d : (Y/N) N 

E x t r a c t i o n : (Type) SONC 

C o n c e n t r a t e d E x t r a c t Volume: 5000 (uL) 

I n j e c t i o n Volume: 2 . 0 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.1 

Lab Sample ID: 01061721 

Lab File ID: 

Date Received: 06/30/01 

Date Extracted: 07/06/01 

Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-8 9-9 -gamma-BHC (Lindane) 
76-44-8 Heptachlor 
309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 
953-SS-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4, 4'-DDE 
72-20-8 Endrin 
33213-65-9 Endosulfan II 
72-54-8 4, 4'-DDD 
1031-07-8 . Endosulfan sulfate 
•50-29-3 4, 4'-DDT 
72-43-5 Methoxychlor 
534 94-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 1 
12674-11-2 Aroclor-1016 1 
11104-28-2 Aroclor-1221 1 
11141-16-5 Aroclor-1232 1 
53469-21-9 Aroclor-1242 1 
12672-29-6 Aroclor-1248 1 
11097-69-1 Aroclor-1254 1 
11096-82-5 Aroclor-1260 1 

1 I I 
1 2.OIU 1 
1 2.OIU 1 
1 2.OIU 1 
i 2.OIU i 
1 2.OIU 1 
1 2.OIU 1 
1 2.OIU 1 

2 . 0 j U i 
4.OIU 1 
4.OIU 1 
4'.0|U 1 
4.OIU 1 
4.OIU 1 
.4.0IU 1 
4.OIU 1 

20 IU 1 
4.OIU 1 
4.OIU 1 
2.OIU 1 
2.OIU 1 

200 IU 1 
40 IU 1 
81 IU 1 
40 |U 1 
40 IU 1 
40 IU 1 
40 IU 1 
40 IU 1 

1 1 

4̂  . <^ 

• ^ 

\ 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

J0F19 0464 
Lab Name: ENVIROSYSTEMS Contract: 68W99023 | 

Lab Code: ENVSYS Case No.: 29440 SAS No. 

Matrix: (soil/water) SOIL . 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 44 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.6 

: SDG No.: J0EQ6 

Lab Sample ID: 01061722 

Lab File ID: 

Date Regeived: 06/30/01 

Date Extracted: 07/06/01 

Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

—delta-BHC 
—gamma-BHC (Lindane) 
—Heptachlor 
—Aldrin 
-Heptachlor epoxide 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan II 
-4,4'-DDD 

I 
I 319-84-6 alpha-BHC 
I 319-85-7 beta-BHC_J^ 
I 319-86-8 — 
I 58-89-9 
I 76-44-8 
I 309-00-2— 
I 102-4-57-3— 
I 959-98-8 — 
I 60-57-1 
I 72-55-9 
I 72-20-8 
I 33213-65-9-
I 72-54-8 
I 1031-07-8 — 
I ,50-29-3 
I T2-43-5 
I 5-3494-70-5-
I 7421-93-4 — 
I 5103-71-9— 
I 5103-74-2 — 
I 8001-35-2 — 
I 12674-11-2-
I 11104-28-2-
I 11141-16-5-
I, 53469-21-9-
I 12672-29-6-
1 11097-69-1-
I 11096-82-5-

-Endosulfan sulfate 
-4,4'-DDT_ 
Methoxychlor 
Endrin ketone 

—Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

FORM I PEST OLM04.2 

0u93 



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO 

I 
I J0FK4 

Lab Name: ENVIROSYSTEMS Contract: 68W99023 I 

Lab Code: ENVSYS Case No.: 29.440 SAS No.: SDG No.: J0EQ6 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 27 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y, pH: 7.6 

Lab Sample ID: 01061687 

Lab File ID: 

Date Received: 06/28/01 

Date Extracted: 07/06/01 

Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1 
1 319-84-6 alpha-BHC 
1 319-85-7 beta-BHC 
1 319-86-8 delta-BHC ' 
1 58-89-9 gamma-BHC (Lindane) 
1 76-44-8 Heptachlor 
1 309-00-2 Aldrin 
! 1024-57-3 Heptachlor epoxide 
1 959-98-8 Endosulfan I 
1 60-57-1 ^-Dieldrin 
1 72-55-9 4, 4 ' -DDE 
1 72-20-8 Endrin 
1 33213-65-9 Endosulfan II 
1 72-54-8 -4, 4'-DDD 
l,,;'1031-07-8 Endosulfan sulfate 
1 50-29-3 4, 4 • -DDT 
1 72-43-5 Methoxychlor 
1 53494-70-5 Endrin ketone 
1 7421-93-4 Endrin aldehyde 
1 5103-71-9 alpha-Chlordane 
1 5103-74-2 gamma-Chlordane 
1 8001-35-2 Toxaphene | 
1 12674-11-2 Aroclor-1016 | 
1 11104-28-2 Aroclor-1221 | 
1 11141-16-5 Aroclor-1232 | 
1 53469-21-9 Aroclor-1242 | 
1 12672-29-6 Aroclor-1248 | 
1 11097-69-1 —Aroclor-1254 | 
1 11096-82-5 Aroclor-1260 | 
1 1 

1 1 1 
1 2.3IU 1 
1 2.3IU 1 
1 2.3IU I 
1 2.3IU 1 
1 2.3IU . 1 
1 2.3IU 1 

2.3IU 1 
2.3IU 1 
4.5IU 1 
tl.5|U 1 
4.5IU 1 
4.5IU 1 
4.5IU 1 
4. 5 l.U 1 
4.5IU 1 

23 IU 1 
4.5IU 1 
4.5IU 1 
2.3IU 1 
•2.3IU 1 

230 |U 1 
45 IU 1 
92 |U 1 
45 IU 1 
45 IU 1 
45 IU 1 
45 IU 1 
45 |U 1 

1 1 
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IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I 

EPA SAMPLE NO. 

J0FK5 
Lab Name: ENVIROSYSTEMS Contract: 68W99023 | 

Lab Code: ENVSYS Case No.: 29440 SAS No.: SDG No.: J0EQ6 

Matrix: (soil/water) SOIL . 

Sample wt/vol: ' 30.0 (g/mL) G 

% Moisture: 28 decanted: (Y/N) N 

Lab Sample ID: 01061688 

Lab File ID: 

Date Received: 06/28/01 

Extraction: (Type) SONC 

Concentrated Extract Volume: 

Injection Volume: 2.00 (uL) 

GPC Cleanup; 

CAS NO, 

(Y/N) Y 

COMPOUND 

Date Extracted: 07/06/01 

5000 (uL) Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

pH: 8.2 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

I 319-84-6 
I 319-85-7 
I 319-86-8 
I 58-89-9 
I 76-44-8 — 
I 309-00-2 
I 1024-57-3 
I 959-98-8 
I 60-57-1 
I 72-55-9 
I 72-20-8 
I 33213-65-9 
I 72-54-8 
I 10,31-07-8 
I '50-29-3 
I 72-43-5 
I 53494-70-5 
I 7421-93-4 
I 5103-71-9 
I 5103-74-2 
I 8001-35-2 
I 12674-11-2— 
I 11104-28-2 
I 11141-16-5 
I' 53469-21-9— 
I 12672-29-6— 
I 11097-69-1 — 
I 11096-82-5 — 

-alpha-BHC 
-beta-BHC_J 
delta-BHC 
-gamma-BHC (Lindane) 
-Heptachlor 
-Alidrin 
-Heptachlor epoxide_ 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan II 
-4, 4'-DDD ' 
-Endosulfan sulfate 
-4, 4 ' -DDT " 
Methoxychlor 
Endrin ketone 
-Endrin aldehyde_ 
-alpha-Chlordane_ 
-gamma-Chlordane_ 
-Toxaphene 
-Aroclor-1016 
-Aro'clor-1221_ 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 
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ENVIRONMENTAL SERVICES ASSISTANCE TEAM 

ESAT Region 10 0 4 6 7 
7411 Beach Drive East 
Port Orchard, WA 98366 
Phone (360) 871-8723 

DELIVERABLE NARRATIVE 

DATE: August 14, 2001 

To: Ginna Grepo-Grove, TOPO, USEPA, Region 10 

THROUGH: Dave Dobb, Teara Manager, ESAT Region 10 <jf^ 

FROM: Chris Pace, Data Validation Task Lead, ESAT Region 10 € 
SUBJECT: Data Validation Report for the Organic Analysis of Samples from the Upper Colurabia River Lake 

Roosevelt/Mines Sites. Case: 29440 SDG: J0GN6 

Account Code: 01T10P50102D106XLA00 

Doc. #: 
TDN: 
Task Order: 
Contract: 

ESlO-0-1142 
1050 
001 
68-W-01.027 

CC: Gerald Dodo, PO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 2 soil samples collected from the above referenced site has been completed. 
The samples were analyzed for Pest/PCB in accordance with the USEPA Contract Laboratoty Program (CLP) 
Stateraent of Work (SOW) for Organic Analyses (OLM04.2) by Envirosysteras, Inc. of Colurabia, MD. 

DATA QUALIFICATIONS 

The followingcomments refer to the laboratoty performance in meeting the Quality Control Specifications outlined 
in tiie USEPA CLP SOW for Organic Analysis (OLM04.2), tiie USEPA CLP National Functional Guidelines for 
Organic Data Review (10/99) and the Region 10 Guidelines for CLP Data Review. 

The conclusions presented herein are based on the information provided for the review. 

Holding Time - Acceptable 

All oftiie samples met tiie metiiod and technical (40 CFR 136) required holding times. The Holding Times 
Sumraaty listing the pertinent collection, extraction, and analysis dates is attached at the end ofthis validation 
report. 

Instrument Performance - Acceptable 

The GC system met the SOW specified technical acceptance criteria prior to sample analyses, i.e., GC performance 
checks, retention times, and calibrations. The system remained stable throughout the course of analyses. Instrument 
blanks were all clean and there were no indications of cany-over. 
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Initial Calibrations - Acceptable 

One Pest/PCB initial calibration was performed. The initial calibration met the SOW technical acceptance criteria. 

Continuing Calibration Verification (CCVs) Standards - Acceptable 
All ofthe CCVs met the criteria for frequency of analysis, the retention time and the percent differences (%Ds) 
criteria. 

Compound Quantitation and Detection Limits - Acceptable 

All ofthe samples were analyzed at the contract required quantitation limits (CRQLs). Target corapounds that were 
detected at concentrations less than the CRQLs were qualified as estimated, "P'. All ofthe reported results were 
adjusted for sample amounts analyzed. 

Blanks - Acceptable 

No target analytes were detected in any ofthe method or instrument blanks. 

Analytical Sequence - Acceptable 

All ofthe standards, blanks, samples, and QC saraples were analyzed in accordance with the SOW specified 
analytical sequence. 

Surrogate Spikes - Acceptable 

All ofthe Pest/PCB surrogate spike recoveries raet the applicable QC criteria (30-150%). 
i 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Acceptable 

Pest/PCB sample J0GN6 was utilized for MS/MSD analyses. The criteria for frequency of analysis, recoveries and 
-RPDs were ti^et 

Sample Clean-up - Acceptable 

The pesticide florisil cartridge and GPC calibration checks met the criteria for frequency of analysis and recovety. 

Compound Identification 

Single component pesticides and aroclors were qualified as follows: where %Ds (between two column 
concentrations) >30% but <60% - detected results were qualified as estimated, 'T'; %Ds >60% with concentrations 
>CRQL - results were qualified as tentatively identified at the estimated concentration, "JN"; %Ds >60% with 
concentrations <CRQL - results were qualified as non-detects, "U", at the CRQL; %Ds >400% - results were 
qualified as non-detects with raised quantitation limit if >CRQL. 
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0469 
Laboratory Contact 

The laboratoty was not contacted for this review. 

Overall Assessment 

The total number of data points was 56. All data points were qualified as non-detected, "U". 

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. 

Data Oualifiers 

U 

J 

R 

N 

JN 

UJ -

L 

H 

K 

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 valueis an estimate ofthe oiiantitation limit ofthe analyte in this sample. 

Low bias. 
I 

High bias. 

The resuh is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

Unknown Bias. 

Holding Time Summary - Case 29440 SDG: J0GN6 

Sample 
L Number 

[_ J0GN6 

J0GN7 

Collection 
Date 

6/28/01 

6/28/01 

VTSR* 

6/30/01 

6/30/01 

Pest/PCB 
Extraction 

7/10/01 

7/10/01 

Pest/PCB 
Analysis 

7/20/01 

7/20/01 

*VTSR - Verified time ofsample receipt in the laboratoty. 



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE N 0 . 4 7 0 

I 
J0GN6 

Lab Name: ENVIROSYSTEMS. Contract: 68W99023 | 

Lab Code: ENVSYS Case No.: 29440 SAS No.: SDG No.: J0GN6 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 ' (g/mL) G 

% Moisture: 32 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.8 

Lab Sample ID: 01061744 

Lab File ID: 

Date Received: 06/30/01 

Date Extracted: 07/10/01 

Date Analyzed: 07/20/01 

Dilution Factor: 1.00. 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 alpha-BHC 
319-85-7 -beta-BHC 
319-86-8 delta-BHC 
.58-89-9 gamma-BHC (Lindane) 
76-44-8 Heptachlor 
309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4, 4 ' -DDE 
72-20-8 Endrin 
33213-65-9— Endosulfan II 
72-54-8 -4,4'-DDD 
1031-07-8 Endosulfan sulfate 
^0-29-3 4, 4'-DDT 
72-43-5- Methoxychlor 
534 94-70-5——Endrin. ketone 
7421-93-4 Endrin aldehyde | 
5103-71-9 alpha-Chlordane 
5103-74-2 qamma-Chlordane j 
8001-35-2 Toxaphene 
12674-^11-2 Aroclor-1016 1 
11104-28-2 Aroclor-1221 | 
11141-16-5— Aroclor-1232 1 
53469-21-9 Aroclor-1242 1 
12672-29-6 Aroclor-1248 1 
11097-69-1 Aroclor-1254 | 
11096-82-5 Aroclor-1260 1 

1 1 1 
1 2.5IU 1 
1 2.5IU 1 
1 2.5IU 1 

2.5IU 1 
2.5IU 1 
2.5IU 1 
2.5!U 1 
2.5IU 1 
4.9IU 1 
4.9IU 1 
4.9IU 1 
4.9IU 1 
4.9IU 1 
4.9IU 1 
4.9IU 1 

25 IU 1 
4.9IU 1 
4.9IU 1 
2.5iU 1 
2.51U 1 

250 IU 1 
49 IU 1 
99 IU 1 
49 IU 1 
49 IU 1 
49 IU 1 
49 IU 1 
49 IU 1 

1 1 

FORM I PEST OLM04.2 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENVIROSYSTEMS 

EPA SAMPLE NO. 

J0GN7 
Contract: 68W99023 

Lab Code: ENVSYS Case No.: 29440 SAS No.: SDG No. J0GN6 

Matrix: (soil/water) SOIL . 

Sample wt/vol: , 30.0 (g/mL) G 

% Moisture: 23 decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.0 

Lab Sample ID: 01061745 

Lab File ID: 

Date Received: 06/30/01 

Date Extracted: 07/10/01 

Date Analyzed: 07/20/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 

0471 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

1 
1 319-84-6 alpha-BHC 
1 319-85-7 beta-BHC 
1 319-86-8— delta-BHC 
1 58-89-9—— gamma-BHC (Lindane) 
1 76-44-8 Heptachlor 
1 309-00-2 Aldrin 
1 1024-57-3 Heptachlor epoxide 
1 959-98-8 Endosulfan I 
1 60-57-1 Dieldrin 
1 72-55-9 4, 4'-DDE 
1 72-20-8 Endrin 
1 33213-65-9 Endosulfan II 
1 72-54-8 4,4'-DDD 
1 1031-07-8 Endosulfan sulfate 
1 '5,0-29-3 4, 4'-DDT 
1 72-43-5 Methoxychlor 
1 53494-70-5 Endrin ketone 
1 7421-93-4 Endrin aldehyde 
1 5103-71-9 alpha-Chlordane 
1 5103-74-2 qamma-Chlordane 
1 8001-35-2 Toxaphene 
1 12674-11-2 Aroclor-1016 
1 11104-28-2 Aroclor-1221 
1 11141-16-5 Aroclor-1232 
1' 53469-21-9 Aroclor-1242 
1 12672-29-6 Aroclor-1248 
1 11097-69-1 Aroclor-1254 
1 11096-82-5 Aroclor-1260 
1 

FORM I PEST 

1 1 
1 2.2IU 
1 2.2IU 
1 2.2IU 
1 2.2IU 
1 2.2IU 
1 2.2 IU 
1 2.2IU 
1 2.2IU 
1 4.3IU 
1 4.3IU 
1 4.3IU 
1 4.3IU 
1 4.3IU 
1 4.3IU 
1 4.3IU 
1 22 IU 
1 4.3IU 
1 4.3IU 
1 2.2IU 
1 2.2IU 
1 220 IU 
1 43 IU 
1 87 IU 
1 43 IU 
1 43 IU 
1 43 IU 
1 43 IU 
1 43 IU 
1 1 

Q 

1 '' 

1 ..... 

A 

fiA 
OLM04.2 

OOT 
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ESAT Region 10 
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Port Orchard, WA 98366 
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DATE: 

.To: 

THROUGH: 

FROM: 

SUBJECT: 

DELIVERABLE NARRATIVE 

August 14,2001 

Ginna Grepo-Grove, TOPO, USEPA, Region 10 

Dave Dobb, Team Manager, ESAT Region 10 * ? © ' 

Chris Pace, Data Validation Task Lead, ESAT Region 10 &f 
Data Validation Report for the Organic Analysis of Samples from the Upper Columbia River Lake 
Roosevelt/Mines Sites. Case: 29440 SDG: JOGLl 

Account Code: 01T10P50102D106XLA00 

Doc. #: 
TDN: 
Task Order-
Contract: 

ESlO-0-1141 
1050 
001 
68-W-01-027 

CC: Gerald Dodo, PO, USEPA, Region 10 
Project File 

The quality assurance (QA) review of 20 soil samples collected from the above referenced site has been completed. 
The samples were analyzed for Pest/PCB in accordance with the USEPA Contract Laboratoty Program (CLP) 
Statement of Work (SOW) for Organic Analyses (OLM04.2) by Envirosystems, Inc. of Columbia, MD. 

DATA QUALIFICATIONS 

The following comments refer to the laboratoty performance in meeting the Quality Control Specifications outiined 
in the USEPA CLP SOW for Organic Analysis (OLM04.2), tiie USEPA CLP National Functional Guidelines for 
Organic Data Review (10/99) and the Region 10 Guidelines for CLP Data Review. 

The conclusions presented herein are based on the information provided for the review. 

Holding Time - Acceptable 

All ofthe samples met the method and technical (40 CFR 136) required holding tiraes with the exception of samples 
JOGLl, J0GL2, J0GL3, J0GL4 and J0GL5. These samples were extracted 15 days from the sample collection date 
which only slightly exceeded the suggested technical holding time of 14 days for soils. None ofthe data were 
qualified on this basis. The Holding Times Summaty listing the pertinent collection, extraction, and analysis dates is 
attached at the end ofthis validation report. 

Instrument Performance - Acceptable 

The GC system met the SOW specified technical acceptance criteria prior to sample analyses, i.e., GC performance 
checks, retention times, and calibrations. The system remained stable throughout the course of analyses. Instrument 
blanks were all clean and there were no indications of carty-over. 
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Initial Calibrations - Acceptable 

One Pest/PCB initial calibration was perfonned. The initial calibration met the SOW technical acceptance criteria. 

Continuing Calibration Verification (CCVs) Standards - Acceptable 

All ofthe CCVs raet the criteria for frequency of analysis, the retention time and the percent differences (%Ds) 
criteria. 

Compound Quantitation and Detection Limits - Acceptable 

All ofthe samples were analyzed at the contract required quantitation limits (CRQLs). Target compounds that were 
detected at concentrations less than the CRQLs were qualified as estimated, "J", All ofthe reported results were 
adjusted for sample amounts analyzed. 

Blanks • Acceptable 

No target analytes were detected in any ofthe method or instrument blanks. 

Analytical Sequence - Acceptable 

All ofthe standards, blanks, samples, and QC saraples were analyzed in accordance with the SOW specified 
analytical sequence. 

Surrogate Spikes - Acceptable 

All ofthe Pest/PCB surrogate spike recoveries raet the applicable QC criteria (30-150%). \ 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Acceptable 

-Pest/PCB sample J0GN5 was utilized for MS/MSD analyses. The criteria for frequency of analysis, recoveries and 
RPDs were met 

\ 
Sample Clean-up - Acceptable 

i 

The pesticide florisil cartridge and GPC calibration checks met the criteria for frequency of analysis and recovety. 

Compound Identification 

Single coraponent pesticides and aroclors were qualified as follows: where %Ds (between two column 
concenti-ations) >30% but <60% - detected results were qualified as estiraated, "J"; %Ds >60% with concentrations 
>CRQL - results were qualified as tentatively identified at tiie estiraated concentration, "JN"; %Ds >60% with 
concenti-ations <CRQL - results were qualified as non-detects, "U", at tiie CRQL; %Ds >400% - results were 
qualified as non-detects with raised quantitation lirait if >CRQL. 

i 
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0474 
Laboratory Contact 

The laboratoty was not contacted for this review. 

Overall Assessment 

The total number of data points was 560. One (0.18%) \yas qualified as estimated and tentatively identified because 
the percent difference between the two analytical columns exceeded 60%. One data point was detected 4,4'-DDT in 
sample J0GL5 slightly above tiie CRQL, All otiier data points were qualified as non-detected, "U". 

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 all purposes. 

Data Oualifiers 

U - The analyte was not detected at or above the reported result 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for all piuposes. 

N - There is evidence the analyte is present in this sample. 

JN - There is evidence that the analyte is present The associated numerical result is an estimate. 

UJ - The analyte was not detected at or above the reported estimated result The associated 

numerical value is an estimate ofthe quantitation limit ofthe analyte in this sample. 

L - Low bias. 

H - High bias. 

Q ' - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K - Unknown Bias. 



D a t a Validation Repor t - Upper Columbia River Lake Roosevelt /Mines Sites 
Case N o . : 29440 S D G : JOGLl 
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Hold ing T i m e S u m m a r y - Case 29440 S D G : J O G L l 0475 

Sample 
Number 

JOGLl 

JOGU 

JOGU 

J0GI4 

J0GL5 

1 J0GL6 

J0GL7 

J0GL8 

JOGMO 

J0GM2 

J0GM3 

J0GM5 

J0GM7 

J0GM9 

JOGNO 

JOGNl 

J0GN2,,; , 

J0GN3 ' 

J0GN4 [ 

[ J0GN5 1 

Collection 
Date 

1 6/25/01 

6/25/01 

6/25/01 

6/25/01 

6/25/01 

1 6/26/01 

6/26/01 

6/26/01 

6/26/01 

6/26/01 

6/27/01 

6/27/01 

6/27/01 

6/27/01 

6/27/01 

6/27/01 

6/28/01 

6/28/01 

6/28/01 1 

6/28/01 1 

VTSR* 

1 6/30/01 

6/30/01 

6/30/01 

1 6/30/01 

1 6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

6/30/01 

Pest /PCB 
1 Extraction 

1 7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 

7/10/01 1 

7/10/01 1 

7/10/01 1 

7/10/01 1 

Pest/PCB 
Analysis 

7/19/01 . 

,7/19/01 

7/19/01 

7/19/01 

7/19/01 

7/19/01 1 

7/19/01 1 

7/19/01 1 

7/19/01 1 

7/19/01 1 

7/19/01 

7/19/01 

7/19/01 

7/20/01 1 

7/20/01 1 

7/20/01 1 

7/20/01 

7/20/01 1 

7/20/01 

7/20/01 

* V T S R - Verified t ime o f samp le receipt ui the laboratoty. 



IE 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 0476 

Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No.: 29440 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: .24. decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL 

Injection Volume: 2.00 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.8 

I JOGLl 
Contract: 68W99023 | 

SAS No.: SDG No.: JOGLl 

Lab Sample ID: 01061724 

Lab File ID: 

Date. Received: 06/30701 

Date Extracted: 07/10/01 

Date Analyzed: 07/19/01 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1. 
1 319-84-6 —alpha-BHC 
1 319-85-7 beta-BHC 
1 319-86-8 delta-BHC 
1 58-89-9 gamma-BHC (Lindane) 
1 76-44-8 Heptachlor 
1 309-00-2 Aldrin 
1 1024-57-3 -Heptachlor epoxide 
1 959-98-8 Endosulfan I 
1 60-57-1 Dieldrin 
1 72-55-9 — 4 , 4'-DDE 
1 7,2-20-8 Endrin 
1 33213-65-9 Endosulfan II 
1 7,2-54-8 4, 4'-DDD 
1 1031-07-8 Endosulfan sulfate 
1 50-29-3 4, 4'-DDT 
1 72-4 3-5- Methoxychlor 
1 534 94-70-5 Endrin ketone 
1 7421-93-4 Endrin aldehyde 
1 5103-71-9—-—alpha-Chlordane 
1 5103-74-2 gamma-Chlordane 
1 8001-35-2 Toxaphene 
1 12674-11-2 Aroclor-1016 
1 11104-28-2 Aroclor-1221 
1 11141-16-5 Aroclor-1232 
1 53469-21-9 Aroclor-1242 
1 12672-29-6 Aroclor-1248 
1 11097-69-1 Aroclor-1254 
1 11096-82-5 Aroclor-1260 
1 

1 1 1 
1 2.2IU 1 
1 2.2IU 1 

2.2IU 1 
2.2IU 1 
2.2IU 1 
2.2IU 1 
2.2IU 1 
2.2IU 1 
4.3IU 1 
4.3IU 1 
4.3IU 1 
4.3IU 1 
4.3IU 1 
4.3IU 1 
4.3IU 1 
22 IU 1 
4.3IU 1 
4.3IU 1 
2.2 IU 1. 
2.2IU 1 

220 IU 1 
43 IU 1 
88 IU 1 
43 IU. 1 
43 IU 1 
43 IU 1 
43 IU 1 
43 IU 1 

1 1 

iA 1 
FORM I PEST. OLM04.2 

UUlo 
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DATE: 

TO: 

FROM: 

SUBJ: 

REF: 

MEMORANDUM 

November 6, 2001 

Leatta Dahlhoff, Project Manager, E <& E, Seattie, WA 

Mark Woodke, Chemist, E&E, Seattle, WA 

Organic Data Summary Check, Upper Columbia River Mines/Mills ESI, 
Stevens and Pend Oreille Counties, Washington 

TDD: 01-02-0028 PAN:001281.0073.01SR 

The data quaiity summaty check of 28 solid samples collected from the Upper Colum
bia River Mines/Mills ESI, Stevens and Pend Oreille Counties, Washington has been completed. 
Semivolatile Organic Compound and Chlorinated Pesticide/Polychlorinated Biphenyl compound 
analysis (EPA CLP SOW OLM04.2) was performed by Laucks Testing Laboratoty, Seattie, 
Washington. 

,, The samples were numbered: 

J'OKCl 
J0KC7 
J0KD4 
J0KH5 
J0KJ4 

J0KC2 
J0KC8 
JOKHO 
J0KH6 
J0KK8 

J0KC3 
J0KC9 
JOKHl 
J0KH7 
J0KK9 

J0KC4 
JOKDl 
J0KH2 
JOKJl 
JOKLO 

J0KC5 
J0KD2 
J0KH3 
J0KJ2 

J0KC6 
J0KD3 
J0KH4 
J0KJ3 

No discrepancies were noted. 

All sample results originally qualified "JQ" by the laboratoty to indicate a result less 
than the CRQL were changed to "JQK" by the secondaty reviewer to indicate an estimated 
quantity less than the CRQL with an unknown bias. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 
1200 Sixth Avenue 
Seattle, WA 98101 

0478 

Reply To 
Attn Of: OEA-095 

MEMORANDUM 

October 30, 2001 

SUBJECT: 

FROM: 

TO: 

Data validation report for the semi-volatile organic corrpound (SVOC) and 
pesticide/polychlorinated biphenyl (Pest/PCB) analysis of sanples from tiie Upper Columbia 
River/Mines Sites ESI. Case: 29730 SDGs: JOKCl, JOKHl 

Chris Pace, Chemist, OEA 

Monica Tonel, SAM, OEC 

CC: Mark Woodke, Ecology and JEnvironment, Inc. 
Brace Woods, CLP PO, OEA 
Ginna Grepo-Grove, Chenist, OEA 

The quality assurance (QA) review of 28 soil sarr^jles collected from the above referenced site has been 
completed. Six sanples were analyzed for SVOCs (all in SDG JOKHl) and twenty tiiree for Pest/PCBs in 
accordance witii tiie USEPA Contract Laboratoty Program (CLP) Statement of Work (SOW) for Organic 
Analyses (OLM04.2) by Laucks Testing Laboratoty of Seattie, WA 

The following sanple numbers were validated in this report: ' 

SDG: JOKCl 
JOKCl , J0KC3 
J0KC2 . J0KC4 

SDG: JOKHl 
JOKHl* J0KH3 
J0KH2* J0KH4 

* Analyzed for SVOCs. 

DATA QUALinCATIONS 

J0KC5 
J0KC6 

J0KH5 
J0KH6* 

J0KC7 
J0KC8 

J0KH7* 
JOKJl 

J0KC9 
JOKDl 

J0KJ2 
J0KJ3 

J0KD2 
J0KD3 

J0KJ4* 
J0KK8* 

J0KD4 
JOKHO 

J0KK9 
JOKLO 

The following connnents refer to the laboratoty performance in meeting the Quality Control (QC) Specifications 
outiined in flie USEPA CLP SOW for Organic Analysis (OLM04.2) and tiie USEPA CLP National Functional 
Guidelines for Organic Data Review (10/99). 

The conclusions presented herein are based on the infomiation provided for the review. 

' Printed on Recycled Paper 



Data Validation Repori - Upper Columbia River 
Case: 29730 SDG: JOKCl, JOKHl 

Holding Time - Acceptable 0479 

The sanples were collected between 9/10 and 9/13/01. All samples extracted within 9 days of sanple collection 
and analyzed within 12 days of extraction. AU of the sanples met the technical required holding times for all 
analyses. 

Instrument Perfomiance Check - Acceptable 

All of the GC/MS instrument performance checks met the ion abundance criteria. AU of the GC instrument 
perfonnance checks met the resolution, percent differences (%Ds) and percent breakdown criteria. 

Initial Calibrations - Acceptable 

One SVOC and one Pest/PCB initial calibration was performed. The initial calibrations n»t the SOW acceptance 
criteria for the percent relative standard deviations (%RSDs) and response factors for aU target conpounds and 
surrogates. 

Continuing Calibration Verification (CCV) 

AU of flie SVOC and Pest/PCB CCV checks met tiie criteria for frequency of analysis, minimum response factors 
and %Ds with the foUowing exceptions: 

• The %Ds for the foUowing SV<DC conpounds exceeded the QC limits: 

Date/Time 
of Analysis 

9/26/01 
(0935) 

> 

Compound 

benzaldehyde 
2,2'-oxybis( 1 -chloropropane) 
hexachlorobutadiene 
hexachlorocydopentadiene 
atrazine 
benzo(k)fhioranthene 
2,4,6-iribromophenol (surr.) 

%D 

-36 
-37 
-27 
-61 
-55 
27 
43 

QusHfier 
Detect/Non-detect 

J/UJ 
J/UJ 
J/UJ 
J/UJ 
J/UJ 

J/none 
none 

Quantitation Liniits 

SVOC sanples JOKHl, J0KH2, J0KH6 and J0KH7 required medium level preparation due to sanple matrix. 
The quantitation limits (QLs) were based on the lowest standard concentration analyzed in the initial calibrations. 
Target conpounds that were detected at concentrations less than the contract required quantitation limits 
(CRQLs) were quaUfied as estimated, "J". AU ofthe reported results were adjusted for sanple amounts 
analyzed. 

Blanks 

Bis(2-etiiylhexyl)phtiialate was detected below flie CRQL in flie SVOC blanks SBLKL3and SBLKL4. Bis(2-
ethylbexyl)phthalate detected in the sanples at concentrations less flian ten times Ibe value in tbeir associated 
blank were qualified as non-detects, "U". 

No target Pest/PCBs were detected in the method or instrament blanks. 



Data Validation Repori - Upper Columbia River 
Case: 29730 SDG: JOKCl. JOKHl 

Page 3 of 5 

Analytical Sequence - Acceptable 0480 

AU ofthe standards, blanks, sanples, and QC sanples were analyzed in accordance with the SOW specified 
analytical sequence. 

Surrogate Spikes - Acceptable 

AU ofthe SVOC and Pest/PCB surrogate spike recoveries met the applicable QC criteria. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Acceptable 

SVOC sanples J0KJ4 (low level preparation) and J0KH7 (medium level preparation) were utilized for MS/MSD 
analyses. The criteria for frequency of analysis, recoveries and relative percent differences (RPDs) were met. 

Pest/PCB sanples jqKD2 (SDG JOKCl) and J0KH3 (SDG JOKHl) were utilized for MS/MSD analyses. The 
criteria for frequency of analysis, recoveries and relative percent differences (RPDs) were met. 

Intemal Standards - Acceptable 

The acceptance criteria for intemal standards (IS) are ±30 seconds for retention time (RT) shifts and 
-50% to -1-100% ofthe IS area as conpared to the IS RT and area of tbe daUy continuing caUbration standard. AU 
of flie SVOC GC/MS analyses met flie IS area and RT shift criteria. 

Compoimd Identification 

AU of the conpounds detected in the SVOC GC/MS analyses were within the retention time windows, met tiie 
USEPA spectral matching criteria and were judged to be acceptable. 

Single conponent pesticides and Aroclors are qualified as foUows: where %Ds (between two column 
concentrations) >30% but <60% - detected results were quaUfied as estimated, "J"; %Ds >60% with 
concentrations >CRQL - results were quaUfied as tentatively identified at the estimated concentration, "JN"; 
%Ds >60% with concentrations <CRQL - results were quaUfied as non-detects, "U'; %Ds >400% - results were 
quaUfied as non-detects with raised quantitation limit if >CRQL. In cases where target conpounds were less 
than the CRQL and the result of chromatographic "noise '̂ or interference the results are qualified as non-
detected, "U". 

Tentatively Identified Compounds 

Peaks that were detected in the sanples at areas >10% of the intemal standards and were not part of the target 
conpound Usts were identified as tentatively identified conpounds (TICs). TICs fliat were both found in the 
sanple and in the associated method blank(s) were quaUfied as unusable, "R." Peaks that were identified as 
common laboratoty contaminants, solvent preservatives, column bleed or aldol condensation products were 
quaUfied as unusable, "R". The rest ofthe peaks identified as TICs were quaUfied "NJ", tentatively identified at 
an estimated concentration. 

SVOC sanples JOKHl, J0KH2, J0KH6 and J0KH7 had chromatographic peaks present that were unaccounted 
for on the Form I TIC and/or reported as alkanes. See laboratoty contact 



0481 
Data Validation Report - Upper Columbia River 

Case: 29730 SDG: JOKCl, JOKHl 

Laboratory Contact 

The laboratory was contacted conceming the foUowing: 

SVOC sanples JOKHl, J0KH2, J0KH6 and J0KH7 had chromatographic peaks present that were unaccounted 
for on the Form I TIC and/or reported as alkanes. Each of these sanples had chromatograms displaying 
hydrocarbon type pattems. The reported TICs faUed to account for many of the later eluting peaks on the 
hydrocarbon "hunp". It was requested that the laboratory provide resubmitted raw data and CLP Forms 
conceming this issue. 

Resolution: The laboratoty responded by FAX (hard copy to foUow) stating the HP Chemstation software 
appears to have problems with sanples that have severe matrix problems and the only solution is to manuaUy 
integrate and process. They then state that Lauck's purchased software for CLP inhibits them from manuaUy 
processing and producing the actual CLP Forms and EDD. 

Overall Assessment 

The total nuniber of SVOC data points was 390. Four (1.0%) were quaUfied as non-detected due to blank 
contamination. Thirty three (8.5%) were quaUfied as estimated due to values reported below the CRQL and 
continuing calibrations. The total number of Pest/PCB data points was 644. Two (0.3%) were quaUfied as non-
detected due values reported above the CRQL with high %Ds between analytical columns and chromatographic 
interference. 

AU ofthe sanples were analyzed in accordance with technical specifications-outlined in the SOW (with the 
exception ofthe TIC reporting difficulties discussed above). The data, as quaUfied, are acceptable and can be 
used for aU purposes. 



0482 
Data Validation Repori - Upper Columbia River 

Case: 29730 SDG: JOKCl, JOKHl 
Page 5 of 5 

Data Qualifiers 

U - The analyte was not detected at or above the reported result. 

J - The analyte was positively identified. The associated numerical result is an estimate. 

R - The data are unusable for aU purposes. 

N - There is evidence the analyte is present in this sanple. 

JN - There is evidence that the analyte is present. The associated numerical result is an 
estunate. 

UJ - 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 sanple. 

L - Low bias. 

H - High bias. 

Q - The result is estimated because the concentration is below the Contract Required 
Quantitation Limits (CRQLs). 

K - Unknown Bias. 
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: LAUCKS TESTING LABORATORIES Contract: 68-W-00-075 

EPA SAMPLE NO. 

J0KK8 
0483 

Lab Code: LAUCKS Case No.: 29730 SAS No.: SDG No. : JOKHl 

Matrix: (soil/water) SOIL 

Sample wt/vol: ^^ (g/mL) G 

Level: (low/med) LOW 

%.Moisture: 3^ Decanted:(Y/N) Y 

Concentrated Extract Volume: 500 (/xL) 

Injection Volume: g {fxW 

GPC Cleanup: (Y/N) Y pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 0109281-12 

Lab File ID: L0926015.D 

Date Received: 09/17/01 

Date Extracted: 09/19/01 

Date Analyzed: 09/26/01 

Dilution Factor: 1.0 

Extraction: (Type) PFEX 

CONCENTRATION UNITS: 

(̂ g/L or /ig/Kg) UG/KG 

100-52-7 

108-95-2 
111-44-4 

95-57-8 

95-48-7 
lO'S-GO-l 
98-8G-2 

106-44-5 
621-64-7 

67-72-1 
98-95-3 

78-59-1 
88-75-5 

105-67-9 
111-91-1 

120-83-2 

91-?'0-3 
106-47-8 

87-68-3 

105-60-2 

59-50-7 

91-57-6 
77-47-4 

88-06-2 

95-95-4 

92-52-4 

91-58-7 

88-74-4 

131-11-3 

606-20-2 

20.8-96-8 

99-09-2 

83-32-9 

Benzaldehyde 

Phenol 
bis (2-Chloroethyl)ether 

2-Chlorophenol 

2-Methylphenol 
2,2'-oxybis(1-Chloropropane) 
Acetophenone 

4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 

Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 

Naphthalene 
4-Chloroaniline 

Hexachlorobutadiene 

Caprolactam 
4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocydopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

1,1'-Biphenyl 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

2,6-Dinitrotoluene 

Acenaphthylene 

3-Nitroaniline 

Acenaphthene 

130 
510 

510 
510 

510 
510 
60 

81 
510 
510 
510 

510 
510 

510 
510 
510 

510 
510 

510 

510 

510 

510 

510 

510 

1300 

510 

510 

1300 

510 

510 

510 

1300 

510 

Jfl \ 
U 

u 
u 
u 
UJK 
' ^ I L 
J (Of 
u ~ • ̂  
u 
U 

u 
u 
u 
U 

u 
U 

u 
VTK 
u 
u -
u 
UJK. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
" 

FORM I SV- 1 OLM04.2 ̂>A 
. o l 
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: LAUCKS TESTING LABORATORIES Contract: 68-W-00-075 

EPA SAMPLE NO. 
0484 

J0KK8 

Lab Code: LAUCKS Case No. : 29730 

Matrix: (soil/water) SOIL 

Sample wt/vol: 3^ (g/mL) G 

Level: (low/med) LOW 

% Moisture: ^ Decanted:(Y/N) Y 

Concentrated Extract Volume: 500 (jtL) 

Injection Volume: 2̂  (/xL) 

GPC Cleanup: (Y/N) Y pH: 7_^ 

CAS NO. COMPOUND 

SAS No. : SDG No. : JOKHl 

Lab Sample ID: 0109281-12 

Lab File ID: L0926015.D 

Date Received: 09/17/01 

Date Extracted: 09/19/01 

Date Analyzed: 09/26/01 

Dilution Factor: 1.0 

Extraction: (Type) PFEX 

CONCENTRATION UNITS: 

(/xg/L or Mg/Kg) UG/KG 

51-28-5 
100-02-7 

132-64-9 

121-14-2 
84-66-2 

86-73-7 

7005-72-3 
100-01-6 

534-52-1 
86-30-6 

101-55-3 
118-74-1 

1912-24-9 
87-86-5 
85-01-8 
120-12-7 

86-74-8 
84-74-2 

206-44-0 
129-00-0 

85-68-7 

91-94-1 

56-55-3 

218-01-9 
117-81-7 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

2,4-Dinitrophenol 

4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 

Diethylphthalate 

Fluorene 
4-Chlorophenyl-phenylether 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine (1) 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Atrazine 
Pentachlorophenol 

Phenanthrene 
Anthracene 

Carbazole 
Di-n-butylphthalate 

Fluoranthene 

Pyrene 
Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 
Bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo (k.) fluoranthene 

Benzo(a)pyrene 

Indeno (1,2,3 -cd)pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

1300 

1300 
510 

510 

190 
510 

510 
1300 
1300 
510 

.510 
510 

510 
1300 
510 

510 

510 
510 

510 
510 

510 
510 

510 

510 

s-zo ^ 
510 

510 

510 

SIO 

510 

510 

510 

U 

U 

U 
U , 

•^^^K 
u 
u 
u 
u 
u 
u 
u 
UJK 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J » U 
u 
u 
u 
u 
u 
u 
u 

(1) Cannot be separated from Diphenylamine 

FORM I SV- 2 

l̂  / 

OLM.04.2_ 
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 
0485 

J0KK8 

Lab Name:. LAUCKS TESTING LABORATORIES 

Lab Code: LAUCKS Case No.: 29730 

Matrix: (soil/water) SOIL 

Sample wt/vol: 3£ (g/mL) G 

Level: (low/med) LOW 

% Moisture: 2§ Decanted:(Y/N) Y 

Concentrated Extract Volume: 500 (/iL) 

Injection Volume: 2̂  (̂ L) 

Contract: 68-W-00-075 

SAS No.: SDG No . : JOKHl 

GPC Cleanup: (Y/N) Y 

Number TICs found: 

pH: 7.0 

30 

Lab Sample ID: 0109281-12 

Lab Pile ID: L0926015.D 

Date Received: 09/17/01 

Date Extracted: 09/19/01 

Date Analyzed: 09/26/01 

Dilution Factor: 1.0 

Extraction: (Type) PFEX 

CONCENTRATION UNITS: 

(/ig/L or /ig/Kg) UG/KG 

CAS NUMBER 

1. 

2. 120-40-1 

3. 112-72-1 

4. 544-63-8 
5. 1002-84-2 

6. 112-39-0 
7. .2091-29-4 
8. 57-10-3 
9. 

10. 

11. 112-80-1 
12. 

13. 57-11-4 
14. 

15. 

16.. 18435-45-5 

17. 112-85-6 
18. 638-66-4 

19. 629-96-9 
20. 

21. 

22. 77899-10-6 
23. 

24. 57-88-5 
25. 474-67-9 

26. 83-47-6 

27. 

28. 22611-26-3 

29. 1058-61-3 

COMPOUND NAME 

unknown organic acid 
Dodecanamide, N,N-bis(2-hydr 

1-Tetradecanol 

Tetradecanoic acid 
Pentadecanoic acid 
Hexadecanoic acid, methyl es 
9-Hexadecenoic acid 
Hexadecanoic acid 
unknown 

unknown 
Oleic Acid 

unknown 
Octadecanoic acid 

unknown 
unknown 
1-Nonadecene 

Docosanoic acid 

Octadecanal 

1-Eicosanol 

unknown 

unknown 
(Z)14-Tricosenyl formate 

10-Heneicosene (c,t) 

Cholesterol 
Ergosta-5,22-dien-3-ol, O.b 

.gamma.-Sitosterol 

unknown 
D:C-Friedoolean-8-en-3-one 

Stigmast-4-en-3-one Q ^ 

RT 

9.56 

11.10 
11.21 

12.55 
13.22 
13.61 
13.81 

13.92 
14 .37 

14.49 
14.98 
15.93 
16.16 

16.67 
17.20 

17.96 

18.43 
18.87 

19.23 

19.56 

19.58 
20.03 

20.41 

20.91 

21.22 

22.41 

22.94 

23.09 

23.70 
"iA CiA 

EST.CONC. 

430 

520 
590 

1200 

1000 
430 

7600 
4500 
550 

870 
2200 
2200 

440 

690 
640 

780 
540 

1000 

2000 

1800 
580 

1000 
1000 

1600 

510 

1300 

520 

1100 

480 
c n n 

Q 

J ^ r 
ON 
JN 

JN 
JN 
JN 

JN 
JN 

J M 
JN 

J / i / 
JU 

3 A / 
J/l/ 
JN 
JN 
JN 
JN 
J/l/ 
J/*^ 
JN 
JN 
JN 
JN 
JN 

J/̂  
JN 
JN 
.TT, f t 

4 0' 
V 
e 

FORM I SV-TIC bLM04 . 2 0 1 " 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO .0486 
J0KK8 

Lab Name: LAUCKS,TESTING LABORATORIES 

Lab Code: LAUCKS Case No.: 29730 

Matrix: (soil/water) SOIL 

Sample wt/vol: _30 (g/mL) G 

% Moisture: 16 Decanted:(Y/N) Y 

Extraction: (Type) PFEX 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1̂  (uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

CAS NO. COMPOUND 

Contract: 68-W-00-075 

SAS No.: SDG No.: JOKHl 

Lab Sample ID: 0109281-12 

Lab File ID: A930120.d 

Date Received: 09/17/01 

Date Extracted: 09/19/01 

Date Analyzed: 10/01/01 

Dilution Factor 1̂  

Sulfur Cleanup: (Y/N)N 

CONCENTRATION UNITS: 

(pg/L or pg/Kg) UG/KG Q 

319-84-6 
319-85-7 

319-86-8 

58-89-9 
, 76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 

72-55-9 
72-20-8 

33213-65-9 

72-54-8 
1031-07-8 

,'50-29-3 
-72-43-5 

53494-70-5 
7421-93-4 
5103-71-9 

5103-74-2 

8001-35-2 

12674-11^2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alpha-BHC 
beta-BHC 

delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 

Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 
Endrin ketone 
Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
27 
5.2 
5.2 
2.7 
2.7 
270 
52 
100 
52 
52 
52 
52 
52 

0 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u -
u 
u 
u 
u 
u 
u 
u 
u 

OP .r-«i 
/ 
0' A 

FORM I PEST OLM04 561 
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P n f l V'k 

International Specialists in the Environment 

^ 2101 Fourth Avenue, Suite 1900, Seattle, WA 98121 
Tel: (206) 624-9537. Fax: (206) 621-9832 

MEMORANDUM 

DATE: July 24, 2001 

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

FROM: Mark Woodke, START-Chemist, E&E, Seattle, WA"' 

SUBJ: Organic Data Quality Assurance Review, Upper Columbia River Mines Site, 
Northeast Washington 

REF: TDD: 01-02-0028 

The data quality assurance review of 33 soil samples collected from the Upper Columbia River 
Mines site located in Northeast Washington has been completed. Analysis for Total Organic Carbon 
(Lloyd Kahn Method) was performed by the Ecology and Environment, Inc., Analytical Services Center, 
Lancaster, New York. 

The samoles were numbered: 

ORSPOISD 
VSPPOISD: 
PRTB03SD 
POSP02SD 

'*1<Rrb^^OPP05SD 
PRTB07SD 

ORSP02SD 
VSPP02SD 
PRTB04SD 
POSPOISD 
PRBKOISD 
PRTB08SD 

BBPPOISD 
PRRSOISD 
PRTB05SD 
PRTBIOSD 
PRBK02SD 
PRTB09SD 

BBPP02SD 
PRTBOISD 
PRRS03SD 
JOPPOISD 
PRBK03SD 

rODKOlSD 
PRRS02SD 
POPP02SD 
POBKOISD 
PRBK04SD 

-POCROISD^O C K C ) l Sf^ 
PRTB02SD 
POPP03SD 
rorro4SD G/̂  ̂ ^OH ̂  0 
PRTB06SD 

Data Qualifications; 

1. Sample Holding Times: Satisfactory. 

All samples were maintained at 4'C (+ 2"C). The samples were collected between June 22 and June 
28, 2001, and were analyzed on July 9 or 10, 2001. All samples were analyzed within QC holding time 
limits except samples VSPPOISD, VSPP02SD, PRTBOISD and PRRS02SD; the reported reanalyses for 
these samples were qualified as estimated quantities (J). 

2. Calibration: Acceptable. 

A four-point initial calibration was performed daily prior to sample analysis with all correlation 
coefficients greater than 0.995. Continuing calibrations were performed a minimum of every 10 samples 
with all results within 10% ofthe tme values. 

recycled paper 
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3. Blanks: Acceptable. 

A method, blank was analyzed at the required frequency of every 20 samples. There were no 
detections in the method blanks above the method reporting limit. 

4. Laboratory Control Samples (LCS): Acceptable. 

All LCS recoveries were within QC limits of 71% to 125%. 

5. Quadruplicate Analysis: Satisfactory. 

All method quadruplicate results were within QC limits except the analysis ofsample POBKOISD; 
this outlier was due to matrix interferences. No action was taken based on the quadruplicate outlier 
alone. 

6. Quantitation: Acceptable 

TOC concentrations were correctly calculated. 

7. Laboratory Contact: Not Required 

No laboratory contact was required. 

8. Overall Assessment 

The overall usefulness of the data is based on the criteria outlined in the analytical method. Based 
upon the information provided, the data are acceptable for use with the above stated data qualifications. 

Data Qualifiers and Definitions 

J - The associated numerical value is an estimated quantity because the reported concentrations were 
less than the sample quantitation limits or because quality control criteria limits were not met. 



Ecology and Environment, Inc. 
Auaiytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0489 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716) 685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-OlA Sample Type: SAMP 

Client Sample ID: ORSPOISD 

Alt Client ID: ORSPOISD 

Collection Date: 6/27/01 12:40:00 PM 

Matrix: SOIL % Moist: 17.40 

Analyte Result Q Limit Units DF Date Analyzed Run Batch I D Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartxjn 19500 2410 mg/Kg-dry 1 7/9/01 TOC 5050A SSM 010709 RLG 

A 

•eflnltions: ND - Not Detected at the Reponing Limit 

J - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H • Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

SUIT - E)enotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IMS VenloD #: 3.1.1.9 - 7/eA)I 2K)0:00 PM 22 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

0490 

Laboratory Results 

NYSELAPID#: 10486 
Phone: (716) 685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase 1 

Lab ID: 0107001-02A Sample Type: SAMP 

Client Sample ID: ORSP02SD 
Alt. Client ID: ORSP02SD 

Collection Date: 6/27/01 2:05:00 PM 

Matrix: SOIL % Moist: 32.70 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY IVIETHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Carbon 19200 2850 mg/Kg-dry 1 7/9/01 TOC 5050A SSM 010709 RLG 

ai\y 
OTAA-A 

lennittons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

.IMS V«nioo #: 3.1.1.9 - 7/6/01 2M):00 PM Uil: "ti. :"!>!! i:i-.ti::l I'M 

^ 1 



Ecology and Environment, Inc. 
Analytical Services Cen te r 

^ - - -
4493 Walden Avenue 

Lancaster, New York 14086-

0491 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-03A Sample Type: SAMP 

Client Sample ID: BBPPOISD 

Alt. Client ID: BBPPOISD 

Collection Date: 6/26/01 1:00:00 PM 

Matrix: SOIL % Moist: 11.40 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1 LK TOC S 

Total Organic Carbon 3530 2160 mg/Kg-dry 7/9/01 TOC 5050A SSM 010709 RLG 

\ .^. \ 1 

.-r. 
^ 

'eflnltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q ' Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IMS Venlon #: 3.1.1.9 - 7/6/01 2M)M) PM Jui- -^t, JfV: jrtw.::^^ i'l^i 24 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

0492 

Laboratory Results 

NYSELAPID#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase I 

Lab ID: 0107001-04A Sample Type: SAMP 

Client Sample ID: BBPP02SD 
Alt. Client ID: BBPP02SD 

Collection Date: 6/26/01 1:05:00 PM 

Matrix: SOIL % Moist: 51.20 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C_S 

Total Organic Cartxjn 56300 3930 mg/Kg-dry 1 7/9/01 TOC 5050A_SSM_010709 RLG 

eflDltlons: ND - Not Detected at the Rqoorting Limit 

J - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IMS VersioD #: 3.1.1.9 -11610] 2:0OKX) PM ,-.?.i. rivi 

25 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0493 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-05A Sample Type: SAMP 

Client Sample ID: POBKOISD ' " f C 8 K O l 1>J^ 

Alt. Client ID: POBKOISD 

Collection Date: 6/25/01 3:50:00 PM 

Matrix: SOIL % Moist: 40.90 

Analyte Result Q Limit Units DF Date Analyzed Run Batch I D Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartxjn 18800 3330 mg/Kg-dry 1 7/9/01 TOC 5050A_SSM_010709 RLG 

•eflnltions: ND - Not Detected at the Reporting Limit 

J • Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IMS Venkni t-. 3.1.1.9 - 7/6^1 2K)0K» PM 26 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0494 

Laboratory Results 

NYSELAPID#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Proj ect: Upper Columbia River Phase I 

Lab ID: 0107001-06A Sample Type: SAMP 

Client Sample ID; POCItOlSD- f t X i i : : : O I ' S b 
Alt. Client ID: POCROISD 

Collection Date: 6/25/01 4:28:00 PM 

Matrix: SOIL % Moist: 37.90 

Analyte Result Q Limit Units DF Date Analyzed Run Batch I D Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartjon 36100 3100 mg/Kg-dry 1 7/9/01 TOC 5050A SSM 010709 RLG 

Inltlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside riecovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

S Version #: 3.1.1.9 - 7/6/01 2M>M) PM rndiV-,, ialv 27 



Ecology and Environment, Inc. 
r-%uaiy \.i\,ai vji.1 >icci> v . - c u i c r 

4493 Walden Avenue 

Lancaster, New York 14086-

' 0495 

Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-09A Sample Type: SAMP 

Client Sample ID: MJOGLO 

Alt. Client ID: PRRSOISD 

Collection Date: 6/25/01 11:00:00 AM 

Matrix: SOIL % Moist: 23.10 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartxjn 7610 2500 mg/Kg-dry 1 7/9/01 TOC 5050A_SSM_010709 RLG 

/ m\ im 
YAA 

DefinltloDs: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovety limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

.IMS Vmion #: 3.1.1.9 - 7/6/Dl 2MXM PM 30 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

Laborator^l86sults 

NYSELAPID#: 10486 
Phone: (716) 685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase 1 

Lab ID: 0107001-lOA Sample Type: SAMP 

Client Sample ID: MJOGLl 
Alt. Client ID: PRTBOISD 

Collection Date: 6/25/01 12:00:00 PM 

Matrix: SOIL % Moist: 64.50 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C_S 

Total Organic Carbon 74800 0 11000 mg/Kg-dry 7/10/01 TOC 5050A SSM 010710 RLG 

^^yo\ 

iiitlons: ND - Not Detected at the Reponing Limit 

J - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q • Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

Vcnioa «-• 3.1.1.9 - Vsm 2M)M) PM ,31 



Ecology and Environment, Inc. 
-Analytical Se.'-vices Center 
4493 Walden Avenue 

Lancaster, New York 14086-

'̂' 0497 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Proj ect: Upper Columbia River Phase I 

Lab ID: 0107001-llA Sample Type: SAMP 

Client Sample ID: MJ0GL3 

Alt. Client ID: PRRS02SD 

Collection Date: 6/25/01 12:30:00 PM 

Matrix: SOIL % Moist: 22.70 

Analyte Result Q 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartxjn 595 J 

Limit Units 

2520 mg/Kg-dry 

DF 

-

1 

Date Analyzed Run Balch ID 

7/10/01 TOC 5050A_SSM_010710 

Analyst 

RLG 

f\%' 
A n r i 

^ yy\ 

[inltlons: ND - Not Detected at the Reponing Limit 

J - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D • Diluted due to matrix or extended target compounds 

N • Single Column Analysis 

IS V c n k n #: 3.1.1.9 - 7/6/Dl J.-OOKJO PM .32 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0498 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-12A Sample Type: SAMP 

Client Sample ID: MJ0GL4 

Alt. Client ro: PRTB02SD 

Collection Date: 6/25/01 1:45:00 PM 

Matrix: SOIL % Moist: 43.20 

Analyte Result Q 

rOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

l_LK_TOC_S 

Total Organic CartJon 28900 

Limit 

3490 

Units 

mg/Kg-dry 

DF 

1 

Date Analyzed Run Batch ID 

7/9/01 TOC 6050A_SSM_010709 

Analyst 

RLG 

/ > A . 

!\A / 

nttions: ND - Not Detected at the Reponing Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery lunits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

S Venlon »: 3.1.1.9-7/6/01 2KJ0KXJPM fi:^ 



Ecology and Environment, Inc. 
Anaiyticai Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

•' 0499 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-13A Sample Type: SAMP 

Client Sample ID: MJ0GL5 

Alt. Client ID: PRTB03SD 

Collection Date: 6/25/01 2:15:00 PM 

Matrix: SOIL % Moist: 55.60 

Analyte Result Q Limit Units DF Dale Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1 LK TOC S 

Total Organic CartJon 48200 4370 mg/Kg-dry 7/9/01 TOC 5050A_SSM 010709 RLG 

A\/.r-. 
/ HAXJ / A \. 

y \ I • y ' s j \ 

-A 

eflnltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

6 • Analyte detected in the associated Method Blank 

H > Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E • Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

TTT IMS Venlon #: 3.I.I.9 - 7/6A)l 2KKhOOPM l-nu^V. -Ui;: 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

0500 
Laboratory Results 

NYSELAPID#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase I 

Labro: 0107001-14A Sample Type: SAMP 

Client Sample ID: MJ0GL6 
Alt. Client ID: PRTB04SD 

Collecfion Date: 6/26/01 10:10:00 AM 

Matrix: SOIL % Moist: 63.30 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartjon 77300 5350 mg/Kg-dry 1 7/9/01 TOC 5050A SSM 010709 RLG 

Inltlons: ND - Not Detected at the Reporting Limit 

. J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

S Version #: 3.1.1.9 - 7/6/01 2KJ0KJ0 PM .:iJ :'ivi .35 



Ecology and Environment, Inc. 
Analytical Services Center 

^ - — 
4493 Walden Avenue 

Lancaster, New York 14086-

0501 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-15A Sample Type: SAMP 

Client Sample ID: MJ0GL7 
Alt. Client ID: PRTB05SD 

Collection Date: 6/26/01 10:45:00 AM 

Matrix: SOIL % Moist: 22.30 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1 LK TOC S 

Total Organic Cart}on 14100 2440 mg/Kg-dry 7/9/01 TOC5050A SSM 010709 RLG 

f i 

!finltlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

VIS Venlon #: 3.1.1.9 - 7/6mi 2M)M PM l-rid 

.36 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase 1 

Lab ID: 0107001-16A Sample Type: SAMP 

Clienl Sample ID: MJ0GL8 

Alt. Client U): PRRS03SD 

Collection Date: 6/26/01 11:40:00 AM 

Matrix: SOIL % Moist: 22.60 

Analyte Result Q Limi t Units DF Date Analyzed Run Batch I D Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_TbC_S 

Total Organic Cartxjn 581 J 2450 mg/Kg-dry 1 7/9/01 TOC 5050A_SSM_010709 RLG 

.i>V'0\ 

iflnltlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recoveiy outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

US Venlon #: 3.1.1.9-7/6/01 2.-00:OOPM J u l v -J-:, ^-.ifi-.-. •̂ 't.A . 3 7 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0503 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-17A Sample Type: SAMP 

Client Sample ID: MJOGMO 

Alt. Client ID: POPP02SD 

Collection Date: 6/26/01 1:40:00 PM 

Matrix: SOIL % Moist: 53.50 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C_S 

Total Organic Cartjon 46100 4120 mg/Kg-dry 7/9/01 TOC5050A SSM 010709 RLG 

/ h^ I. / 
^ 

^yyyj 

eflnltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Sun - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q . Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended tar:get compounds 

N - Single Column Analysis 

IMS V e n l o n #: 3.1.1.9 - 7/6/01 2K)OK)0 PM f'iliav. Julv ~.'.i. Zii •.ia.-.i.f. ; ' M .38 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

'• 0504 
Laboratory Results 

NYSELAPID#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order:' 0107001 
Project: Upper Columbia River Phase I 

Labro: 0107001-18A Sample Type: SAMP 

Client Sample ID: MJ0GM2 
Alt. Client ID: POPP03SD 

Collection Date: 6/26/01 2:25:00 PM 

Matrix: SOIL % Moist: 16.80 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ro Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic CartJon 541 J 2300 mg/Kg-dry 1 7/9/01 TOC 5050A_SSM_010709 RLG 

i \ y / i p i h 

•n 
• - J \ 

Inltlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IS Venlon*: 3.1.1.9-7/6/01 2K)0K)0PM Vnii^v. Ji:! 39 



Ecology and Environment, Inc. 
j - i .ua i j in .a i o c j rit.cs v^cuici 

4493 Walden Avenue 

Lancaster, New York 14086-

0505 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-19A Sample Type: SAMP 

Client Sample ID: MJ0rK5 

Alt. Client ID: POSP02SD 

Collection Date: 6/26/01 9:35:00 AM 

Matrix: SOIL % Moist: 26.20 

Analyte Result Q 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic CartJon 36100 

Limit Units 

2600 mg/Kg-dry 

DF 

1 

Date Analyzed Run Batch ID 

7/9/01 TOC 5050A_SSM_010709 

Analyst 

RLG 

VA, 
A 

leflnltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

.IMS Venlon »: 3.1.1.9 - 7/6rt)l 2.-OOK)0 PM ' l i lv 
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Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0506 

Laboratory Results 

NYSELAPID#: 10486 

Phone: (716) 685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

-Project: Upper Columbia River Phase I 

L a b r o : 0107001-20A Sample Type: SAMP 

Client Sample ID: MJ0FL7 

Alt. Client ro: POSPOISD 

Collection Date: 6/26/01 9:11:00 AM 

Matrix: SOIL % Moist: 25.00 

Analyte Result Q 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartjon 62000 

Limit Units 

5100 mg/Kg-dry 

DF 

1 

Date Analyzed Run Batch ro 

7/10/01 TOC6050A_SSM_010710 

Analyst 

RLG 

r ( \ A l ln\ 
r- I \ r^•\ 

nnitioDs: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr • Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by M ^ o d of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

4S Venlon *: 3.1.1.9 - 7/6/01 2-iaQiOO PM Vnilav. .luKO'i. <̂t̂ M .41 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0507 
Laboratory Results 

IVYSELAPro#: 10486 

Phone: (716) 685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ro: 0107001-21A Sample Type: SAMP 

Client Sample ro: PRTBIOSD 

Alt. Client ro: PRTBIOSD 

Collection Date: 6/28/01 2:55:00 PM 

Matrix: SOIL % Moist: 25.90 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ro Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C_S 

Total Organic Cartjon 1520 J 2630 mg/Kg-dry 1 7/10/01 TOC5050A_SSM_010710 RLG 

^ y 
n 

- L A 
1 U /M 
> i " ( / 

leHnltlons: ND - Not Detected at the Reponing Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis ^ . ^ 

: 42 IMSVenlonft 3.1.1.9-7/6'012«0K)0PM 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

. • 0508 
Laboratory Results 

NYSELAPro#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase I 

Labro: 0107001-22A Sample Type: SAMP 

Client Sample ID: JOPPOISD 
Alt. Client ro: JOPPOISD 

Collection Date: 6/28/01 9:35:00 AM 

Matrix: SOIL % Moist: 11.40 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1 LK TOC S 

Total Organic Carbon 1050 J 4420 mg/Kg-dry 7/10/01 TOC 5050A SSM 010710 RLG 

As A 

finltions: ND • Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

—'^~^ 4 T ~ 
!-n.:»v. U-.l-. -iC.^I-i: Vli7:nr,.BIu • » * * # 
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Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

Laboratory Results 

NYSELAPID#: 10486 

Phone: (716) 685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

L a b r o : 0107001-23A Sample Type: SAMP 

Client Sample ID: POBKOISD 

Alt. Client ID: POBKOISD 

Collection Date: 6/27/01 1:00:00 PM 

Matrix: SOIL % Moist: 27.80 

Analyte Result Q Limit Units DF Dale Analyzed Run Batch ro Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartjon 13700 4780 mg/Kg-dry 1 7/10/01 TOC 5050A_SSM_010710 RLG 

DeHnltlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D • Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

"rriaav.iuU-2;l.3i"1;" -':(l~:':i^ I ' M - • . ^ TX UIMS Venlon #: 3.1.1.9 - 7/6«Jl 2MM> PM 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0510 
Laboratory Results 

NYSELAFID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-24A Sample Type: SAMP 

Client Sample ID: POFF04Sir Y r ^ P p O ^ ^ p 

Alt. Client ro: POPP04SD ^ 

Collection Date: 6/27/01 12:10:00 PM 

Matrix: SOIL % Moist: 29.30 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1 LK TOC S 

Total Organic Carbon 8670 4560 mg/Kg-dry 7/10/01 TOC5050A SSM 010710 RLG 

i A 
I 'A A i -y ^v 

^ 1 \Aŷ  \ 

Finltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B • Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IS Venlon #: 3.1.1.9 - 7/6A)l 2KXJK)0 PM .45 



Ecology and Environment, Inc. 
'S.^V'*.' t-vx 

4493 Walden Avenue 
Lancaster, New York 14086-

*' 0511 
Laboratory Results 

NYSELAPID#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase I 

Labro: 0107001-25A Sample Type: SAMP 

Client Sample ID: rorrOCOfr ^ y \ ^ ( p Q S S t ) 
Alt. Client TO: POPP05SD 

Collection Date: 6/27/01 12:35:00 PM 

Matrix: SOIL % Moist: 14.10 

Analyte Result Q 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartxjn 10200 

Limit Units 

2320 mg/Kg-dry 

DF 

1 

Date Analyzed Run Batch I D 

7/10/01 TOC 5050A_SSM_010710 

Analyst 

RLG 

A A 
I ( I I I 

iyA6 

ifinltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

— 46 MS Venlon ft 3.1.1.9 - 7/6/01 2«l.-00 PM . 'ul^ 'W. J fX; : i : ( ; ? : i i 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

0512 
Laboratory Results 

NYSELAPID#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order: ' 0107001 
Project: Upper Columbia River Phase 1 

Labro: 0107001-26A Sample Type: SAMP 

Client Sample ro: PRBKOISD 
Alt. Client ro: PRBKOISD 

Collection Date: 6/28/01 1:55:00 PM 

Matrix: SOIL % Moist: 15.30 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ro Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
I LK TOC S 

Total Organic Carbon 2570 2300 mg/Kg-dry 7/10/01 TOC 5050A SSM 010710 RLG 

A 

A6\ ..A-

inltlons: ND - Not Detected at the Reponing Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Methcd Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

4 ^ 7 -S Venlon #: 3.1.1.9 - 7/6/01 2.-00KX) PM ' : j ; ; 'M 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase I 

Labro: 0107001-27A Sample Type: SAMP 

0513 
Laboratory Results 

NYSELAPID#: 10486 
Phone: (716) 685-8080 

Client Sample ID: PRBK02SD 
Alt. Client ro: PRBK02SD 

Collection Date: 6/28/01 2:05:00 PM 

Matrix: SOIL % Moist: 27.50 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ro Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C_S 

Total Organic Carbon 7090 2760 mg/Kg-dry 7/10/01 TOC5050A SSM 010710 RLG 

lefinltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Deiiotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IMS Venlon ft 3.1.1.9 - 7/6/01 2.-00.-00 PM 48 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

• 0514 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

L a b r o : 0107001-28A Sample Type: SAMP 

Client Sample ID: PRBK03SD 

Alt. Client ID: PRBK03SD 

Collection Date: 6/28/01 2:15:00 PM 

Matrix: SOIL % Moist: 20.90 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ro Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic Cartxjn 4550 2470 mg/Kg-dry 1 7/10/01 TOC 5050A_SSM_010710 RLG 

JeHnltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B • Analyte detected in the associated Method Blank 

H - Value exceeds MaJcimum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Sunogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result.by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N • Single Column Analysis 

JMS Venlon ft 3.1.1.9 - 7/6/01 2«0K)0 PM I rii;»v. Jul-. " I - if t j ' ?:r"':!ii I'M 49 



Ecology and Environment, Inc. 
A r. ..I.r4./...l C r.....i ...... yi .. .. 4. .. ... 
i-xuaMj ity-ai o c i Vices \^C111C1 

4493 Walden Avenue 

Lancaster, New York 14086-

LaboratoP^ 4$esults 

NYSELAPro#: 10486 

Phone: (716) 685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-29A Sample Type: SAMP 

Client Sample ro: PRRS04SD 

Alt. Client ro: PRRS04SD 

Collection Date: 6/27/01 11:45:00 AM 

Matrix: SOIL % Moist: 43.30 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C^S 

Total Organic CartJOn 45600 3530 mg/Kg-dry 1 • 7/10/01 TOC 5050A_SSM_010710 RLG 

lefinltions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IMS Venlon ft 3.1.1.9 - 7/6/01 2M1M PM 50 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

0516 
Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: 

Lab Order: 

Project: 

Labro: 

E and E Seattle Office 
0107001 

Upper Columbia River Phase I 

0107001-30A Sample Type: SAMP 

Client Sample ro: PRTB06SD 

Alt. Client ro: PRTB06SD 

Collection Date: 6/27/01 5:15:00 PM 

Matrix: SOIL % Moist: 31.20 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C_S 

Total Organic CartJon 5490 2800 mg/Kg-dry 7/10/01 TOC SOMA SSM 010710 RLG 

f 

, > ^ 

rinitlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Sun - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

ISVcniODft 3.1.1.9-7/6/01 2KJ0:00PM 51 



Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 

Lancaster, New York 14086-

Laboratory Results 

NYSELAPro#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

Lab ID: 0107001-31A Sample Type: SAMP 

Client Sample ro: PRTB07SD 

Alt. Client ID: PRTB07SD 

Collection Date: 6/27/01 6:05:00 PM 

Matrix: SOIL % Moist: 30.70 

Analy te Result Q 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 
1_LK_T0C_S 

Total Organic Cartxjn 38100 

L i m i t Uni ts 

2850 mg/Kg-dry 

DF 

1 

Date Ana lyzed R u n Ba lch I D 

7/10/01 TOC5050A_SSM_010710 

Analys t 

RLG 

Jefinltlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B • Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovety outside limits 

R - RPD outside recovety limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

IMS Venlon ft 3.1.1.9 - 7/WOl 2.-OO«0PM 
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Ecology and Environment, Inc. 
Analytical Services Center 
4493 Walden Avenue 
Lancaster, New York 14086-

Laboratory Results 

NYSELAPID#: 10486 
Phone: (716)685-8080 

CLIENT: E and E Seattle Office 
Lab Order: 0107001 
Project: Upper Columbia River Phase I 

Lab ID: 0107001-32A Sample Type: SAMP 

Client Sample ro: PRTB08SD 
Alt. Client ro: PRTB08SD 

Collection Date: 6/28/01 12:35:00 PM 

Matrix: SOIL % Moist: 21.60 

Analyte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic CartJon 599 J 2500 mg/Kg-dry 1 7/10/01 TOC 5050A_SSM_010710 RLG 

y ^ 

AA 

iHnltlons: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reporting limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

* - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Sun - Denotes Sunrogate Compound 

M -Matrix Spike recovery outside limits 

Q - QualifiCT A -Result by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

MSVeniooft 3.1.1.9-7/6/012K)0HX)PM 
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Ecology and Environment, Inc. 
Analvt ica! Se»"vinoc POTI****-

4493 Walden Avenue 

Lancaster, New York 14086-

0519 

Laboratory Results 

NYSELAPID#: 10486 

Phone: (716)685-8080 

CLIENT: E and E Seattle Office 

Lab Order: 0107001 

Project: Upper Columbia River Phase I 

L a b r o : 0107001-33A Sample Type: SAMP 

Client Sample ro: PRTB09SD 

Alt. Client ro: PRTB09SD 

Collection Date: 6/28/01 1:10:00 PM 

Matrix: SOIL % Moist: 22.90 

Analyte Result Q 

TOTAL ORGANIC CARBON BY METHOD LLOYD KAHN 

1_LK_T0C_S 

Total Organic CartJon 4270 

L imi t Units 

2590 mg/Kg-dry 

DF 

1 

Date Analyzed Run Batch ro 

7/10/01 TOC 5050A_SSM_010710 

Analyst 

RLG 

lennltlons: ND - Not Detected at the Reponing Limit 

1 - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Surr - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Resuh by Method of Std. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 
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y / 
International Specialists in the Environment 

ecoiogy aiici. eovironBieiit, • S t . : 

f \ g / 2101 FourthAvenue, Suite 1900,Seattle, WA 98121 
Tel: (206) 624-9537, Fax: (206) 621-9832 

MEMORANDUM 

DATE: 

TO: 

FROM: 

SUBJ: 

REF: 

October 5, 2001 

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

Mark Woodke, Chemist, E & E, Seattle, WA 

Total Organic Carbon Data Quality Assurance Review, 
Upper Columbia River Mines/Mills ESI, Stevens & Pend Oreille Counties, 
WA 

TDD: 01-02-0028 PAN: 001281.0073.0ISR 

The data quality assurance review of 23 sediment samples collected from the Upper 
Columbia River Mines/Mills ESI in Stevens and Pend Oreille Counties, Washington, has been 
completed. Total Organic Carbon (TOC) analysis (Method Lloyd Kahn) was performed by die 
Ecology and Environment, Inc., Analytical Services Center, Lancaster, New York. 

The samples were numbered: 

01090401 
01090407 
01090413 
01090431 

01090402 
01090408 
01090426 
01090432 

01090403 
01090409 
01090427 
01090441 

01090404 
01090410 
01090428 
01090442 

01090405 
01090411 
01090429 
01090443 

01090406 
01090412 
01090430 

Data Qualifications: 

1. Sample Holding Times: Acceptable. 

The samples maintained within the QC limits of 4*C + 2*C. The samples were collected 
between September 10 and 13, 2001, and were analyzed by September 25,2001, tiierefore 
meeting QC holding time criteria. 

2. Calibration: Acceptable. 

A four-point initial calibration was performed prior to each analysis sequence with a 
correlation coefficient > 0.995. A minimum of one calibration standard and a blank were 
analyzed after every 10 samples with all recoveries within the QC limits of 90 % to 110 %. 

3. Blanks: Satisfactory. 

A preparation blank was analyzed for each 20 samples or per matrix per concentration 
level. Blanks were analyzed after each initial or continuing calibration. There were the 
following detections in method blanks: 

recycled paper 



Batch / Date 

010924101R/9-24-01 

010925101R/9-25-01 

Analyte 

TOC 

TOC 

Concentration 

600 mg/kg 

300 mg/kg 
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Sample results less than five times the associated blank concentration were qualified as 
not detected (U). 

4. Laboratory Control Sample (LCS): Acceptable. 

A LCS was analyzed with each batch of 20 samples with all recoveries within QC limits 
of71%tol25%. 

5. Quadruplicate Analysis: Acceptable. 

A quadruplicate analysis was performed per 20 samples per matrix. Both sets of 
quadruplicate results had relative percent differences greater than the QC limit of < 30 %. No 
action was taken based on these outliers as the initial sample results were less than two times the 
sample quantitation limit. 

6. Overall Assessment of Data for Use 

The overall usefulness of the data is based on the criteria outiined in the OSWER 
Guidance Document "Quality Assurance/Quality Control Guidance for Removal Activities, 
Sampling QA/QC Plan, and Data Validation Procedures" (EPA/540/G-90/004) and the analytical 
method. Based upon the information provided, the data are acceptable for use with the above 
stated data, nualifications. 

Data Oualifiers and Definitions 

U - The material was analyzed for but was not detected. The associated numerical value is 
the sample quantitation limit. 

J - '' The associated numerical value is an estimated quantity because the reported 
concentrations were less than the practical quantitation limits or because quality 
control criteria limits were not met. 

The following bias qualifier was added to estimated quantities: 

Q - The sample result is less than the sample quantitation limit., 



!cology and Environment, Inc. 
nalytical Services Center 
•93 Walden Avenue 
incaster. New York 14086-
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Laboratorv Results 

NYS ELAP ID#: 10486 
Phone: (716)685-8080 

lent: E and E Seattle Office 
>b Order: 0109123 
oject: Upper Columbia River Phase I 

tbID: 0109123-04A Sample Type: SA.MP Matrix: Soil 

Client Sample ID: 01090441 
Alt. Client ID: MDSBOISD 

Collection Date: 9/12/01 9:30:00 AM 

Test Code: 1_LK_T0C_S 

% Moist:33.70 

)TAL ORGANIC CARBON BY METHOD LLOYD KAHN Method: LLOYD KAHN Prep Method: NA 

lalvte Result Q Limit Units DF Date Analyzed Run Batch ID Analyst 

Ial Organic Carbon 17100 2760 mg/Kg-dry 9/24/01 TOC 5050A SSM 010924 MYO 

,̂. y 

litions: ND - Not Detected at the Reporting Limit 

J - Analyte detected below Reponing limits 

B - Analyte detected in the associated Method Blank 

H - Value exceeds Maximum Contaminant Level 

• - Recovery outside limits 

R - RPD outside recovery limits 

E - Value above quantitation range 

Sun - Denotes Surrogate Compound 

M -Matrix Spike recovery outside limits 

Q - Qualifier A -Result by Method ofStd. Addition 

D - Diluted due to matrix or extended target compounds 

N - Single Column Analysis 

;;• ' I I i;4S:iiii !•• Friiucrt: Moiijav. f KUiter Hi. .^'.»;| M r:i 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 LABORATORY 

7411 Beach Dr. East 
Port Orchard, Washington 98366 

J u l y 2 5 , 2001 

MEMORANDUM 

SUBJECT: Field Screening Metals Results, for the Upper Columbia 
Riven - Rining Area Analyses 

FROM: Gerald H. Dodo 
USEPA 

TO: Monica Tonel 
USEPA 

CC: Leatta Dahlhoff 
Ecology and Environment 

,; Attached to this memo are the field screening analysis 
results for lead, zinc, and mercury acquired by ESAT for 84 
samples at the Upper Columbia River mining areas. This work was 
performed under site account code 01T10P50102D106XLA00. The 
samples were analyzed in-situ using a Niton XL-723. Reference 
sample analyses were performed during each day of sample analyses 
using NIST SRM 2710. The reference sample results were within 
20% of the stated true value, however, mercury was present at a 
concentration too low to be detected for this sample. All 
results were qualified F, acquired by a field screening method. 

If you have any questions, please contact me.at (360)871-
8728. 

7^^ 

1133724 
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"Summary of XRF Screening.Results 
Lake Roosevelt Mine Study 

No Location 

6 Red Top Rock Pile 
7 Red Top Rock Pile 
8 Red Top Rock Pile 
9 Red Top Rock Pile 

10 Red Top Rock Pile 

17 Copper King WR 
18 Copper King WR 
19 Copper King WR 
20 Copper King WR 
21 Copper King WR 

23 Black Rock Mine 
24 Black Rock Mine 
25 Black Rock Mine 
26 Black Rock Mine 
27 Black Rock Mine 

32 Last Chance 1P 
33 Last Chance TP 
34 Last Chance TP 

Sample ID 

RDWR01SS 

RDWR02SS 
RDWR03SS 

CKWR01SS 

CKWR02SS 

BRWR01SS 
BRWR02SS 

BRWR03SS 

LCTP05SS 
LCTP06SS 

35 Last Chance Interfac LCTP07SS 
36 Last Chance IP 

49 Great Westem 
50 Great Westem 
51 Great Westem 
53 Great Westem 
54 Great Westem 
55 Great Westem 

57 Gladstone TP 
58 Gladstone TP 
59 Gladstone TP 
60 Gladstone TP 
61 Gladstone TP 

71 Electric Point Upper 
72 Electric Point Upper 
73 Electric Point Upper 
74 Electric Point Upper 
75 Electric Point Upper 

77 Electric Point Lower 
78 Electric Point Lower 
79 Electric Point Lower 

GWWR02SS 

GWWR01SS 

GLTP01SS 

GLTP02SS 

GLTP03SS 

EPWR03SS 

EPWR02SS 
EPWR01SS 

EPWR07SS 
EPWR08SS 

Date/Time 

6/18/01 
6/18/01 
6/18/01 
6/18/01 
6/18/01 

6/19/01 
6/19/01 
6/19/01 
6/19/01 
6/19/01 

6/19/01 
6/19/01 
6/19/01 
6/19/01 
6/19/01 

6/20/01 
6/20/01 
6/20/01 
6/20/01 
6/20/01 

6/21/01 
6/21/01 
6/21/01 
6/21/01 
6/21/01 
6/21/01 

6/21/01 
6/21/01 
6/21/01 
6/21/01 
6/21/01 

6/22/01 
6/??/01 
6/22/01 
6/22/01 
6/22/01 

6/22/01 
6/22/01 
6/22/01 

F Results in nr ig/Kg 

^"^^"' K .̂."' 
1720 1 

12896 
600 

24589 
7136 

434 
159 

<225 
<240 
<144 

181965 
126976 

12499 
40294 

358810 

124928 
99994 
43699 
26394 
21094 

39475 
48077 
16691 
20595 
97792 
38784 

14989 
8608 

17894 
15898 
16294 

1030 
1810 
1380 
2739 
2789 

12096 
32589 
23693^ 

^ 758 r <26 
15091 

187 
8275 
2640 

327 
103 
226 
121 
173 

3709 
698 

44 
417 

1130 

84070 
41984 
16192 
7578 

10694 

2570 
3978 
1890 
1880 

10995 
2890 

43085 
18099 
53965 
30285 
44493 

3920 
4867 
3808 
4218 
4067 

10298 
, 17600 
' 190981 

<96 
<18 
158 
<53 

<34 
<23 
<37 
<45 
<29 

216 
<93 
<31 
•C48 
286 

<360 
<270 
<116 
<85 
<82 

75 
<70 
<42 
<48 

<195 
<74 

<210 
<134 
<285 
<195 
<300 

<58 
<44 
<41 
<75 
<48 

<94 
147 

/ <195 
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No Location Sample ID Date/Time Zn Pb Hg 

85 Van Stone Mine 
87 Van Stone Mine 
88 Van Stone Mine 
90 Van Stone Mine 
91 Van Stone Mine 
92 Van Stone Mine 
94 Van Stone Mine 
95 Van Stone Mine 
96 Van Stone Mine 
97 Van Stone Mine 
98 Van Stone Mine 
99 Van Stone Mine 

100 Van Stone Mine 
101 Van Stone Mine 
102 Van Stone Mine 
104 Van Stone Mine 
105 Van Stone Mine 
106 Van Stone Mine 
107 Van Stone Mine 
108 Van Stone Mine 
109 Van Stone Mine 
110 Van Stone Mine 
112 Van Stone Mine 
113 Van Stone Mine 
114 Van Stone Mine 
115 Van Stone Mine 
116 Van Stone Mine 
117 Van Stone Mine 
118 Van Stpne Mine 
119 Van Stone Mine 
120 Van Stone Mine 
121 Van Stone Mine 
122 Van Stone Mine 
123 Van Stone Mine 
124 Van Stone Mine 
125 Van Stone Mine 

133 Pend Oreille TP 
134 Pend Oreille TP 
135 Pend Oreille TP 
137 Pend Oreille TP 
138 Pend Oreille TP 
139 Pend Oreille TP 
141 Pend Oreille TP 
142 Pend Oreille TP 
143 Pend Oreille IP 

VSWR01SS 

VSWR02SS 

VSWR03SS 

VSWR04SS 
VSWR05SS 

VSWR06SS 

VSWR07SS 
VSWR08SS 

VSWR09SS 

VSWR10SS 

VSWR11SS 

VSWR12SS 

POTP04SS 

POTP05SS 
POTP06SS 

6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 
6/23/01 

6/25/01 
6/25/01 
6/25/01 
6/25/01 
6/25/01 
6/25/01 
6/25/01 
6/25/01 
6/25/01 

/v^^' 
8467 F̂  

17293 
1520 
236 

•6944 
5059 

112 
5827 
3290 
2629 
5878 

10797 
11898 
4048 
3920 

18394 
34586 
29082 
4029 

20890 
5600 
5389 
4730 
4067 
5040 
4490 
3398 
3760 
3210 
3930 
3160 
5139 

502 
2939 
3099 

944 

852 
648 
647 
991 
595 

1709 
1890 
973 
661V 

A^» 
379 ^ <21 f 

1440 
62 
30 

344 
91 
43 

154 
271 
299 
363 
847 

1730 
143 
687 

2210 
3878 
2629 

879 
6739 

361 
133 
128 
1 IO 

61 
331 
738 
796 

1300 
1540 
221 
<24 

38 
906 
243 

95 

396 
413 
298 
410 
416 
592 
612 
381 

/ 240, 

<45 
<17 
<14 
<28 
<25 
<13 
<29 
<24 
<21 
<27 
<44 
<49 
<26 
<37 
<63 
<74 
<64 
<28 
<68 
<37 
<24 
<26 
<30 
<20 
<24 
<44 
<51 
<39 
<44 
<25 
<19 
<20 
<35 
<23 
<36 

<21 
<17 

37 
<24 
<26 
<30 
<36 
<30 

/ <24 , 

/ V 7 ' .r-» 
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APPENDIXE -

MYERS DAM DATA 
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Appendix E 

MEYERS DAM SEDIMENT SAMPLE 
ANALYTICAL RESULTS SUMMARY 

LOWER PEND OREILLE RIVER 
EXPANDED SITE INSPECTION 

PEND OREILLE COUNTY, WASHINGTON 
EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
E&E Sample ID 
Station Location 

01374222 
MJ0KK8 
J0KK8 

01090123 
MDSBOISD 

TAL Metals (iriR/kR) 
Aluminum 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Uad 
Magnesium 
Manganese 
Zinc 

7980 
114 

11900 JK 
11.0 
10.2 

13500 
12.9 
6010 
252 
52.5 

|Total Organic Carbon (mg/kg) | 
rrOC 1 17100 1 
Note: Bold type. inriicate.<; the sample concentration is above the detection limit. 

Key; 
CLP 
E&E 
EPA 
ID 
J 
K 
MD 
mg/kg 
SB 
SD 
TAL; 
TOC 

= Contract Laboratory Program. 
= Ecology and Environment, Inc. 
= United States Environmental Protection Agency. 
= Identification. 
= The analyte wa.<> po.<iitively identified. The as.sociaied numerical value i.s an eslimate. 
= Unknow bias. 
= Meyers Dam. 
= milligrams per kilogram. 
= sand bar. 
= .sediment. 
= Target Analyte List. 
= Total Organic Caibon. 
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. APPENDIX F 5 «^A.^ 

.J- -' ^ 
METALINE FALLSMUNICIPAL VV'ATER INTAKE DATA 

..az^ ^s»H0^ ,̂x .#" v^rA 
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METALINE F 
SURFACE WAT 

LOW 
EXP 

1 PEND OR] 
EPA Sample Number 
fcLP Inorganic ID 
CLP Organic ID 

E & E Sample ID 
[Station Location 

fTAL Metals (ng/L) 

Aluminum 
[Antimony 
[Arsenic 
iBarium 
JBeryllium 
ICadmium 
ICalcium 
IChromium 
Cobalt 
Copper 
Iron 

luad 
IMagnesium 
[Manganese 
iMercury 
Nickel 
Potassium 
ISelenium 
Silver 
jSodium 
tThallium 
IVanadium 

Izinc 

Appendix F 

ALLS MUNICIPAL WATER INTAKE 
ER SAMPLES ANALYTICAL RESULTS 
ER PEND OREILLE RIVER 
ANDED SITE INSPECTION 
EILLE COUNTY, WASHINGTON 

01264429 
MJ0GN8 

NU 
NU 

MFOISW 

II2JB 
• 2.5 U 

2.6 U 
13.2 JB 
0.3 U 
0.6 U 
24500 
0.6 U 

1 U 
1 U 

44.4 U 
2.8 U 
8900 
6JB 
0.1 U 
1.1 U 

792 JB 
2U 

0.5 UJK 
2200 U 
3.4 U 
1 U 

3.9 JB 

01264430 
MJ0GN9 

NU 
NU 

MF02SW 

149 JB 
2.5 U 
2.6 U 

14.7 JB 
0.3 U 
0.6 U 

27300 
0.6 U 

1 U 
1 UJK 
34.8 U 
2,8 U 
9S60 
3.7 JB 
0.1 U 

. 1.1 u 1 
889 JB 

2U 
0.5 UJK 
2790 U 
3.4 U 
1.6 JB 

0.65 JB 

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

Key: 
CLP 
DW 
E&E 
ID 
Hg/L 
NU 
SW 
U 
J 
B 
EPA 
K 

= Contract Laboratory Program. 
= Domestic water intake. 
= Ecology und Environment. Inc. 
= Identification. 
= micrograms per liter. 
= Not utilized. 
= .surface water. 
= The analyte wa.s not detected. The associated numerical value is the contract requiied detection limit. 
= The analyte was positively identified. The associated numerical value is an estimate. 
= The reported concentration is between the instrument detection limit and the contract required detection limit. 
= United States Environmental Protection Agency. 
= Unknown biajs. 
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VmSTON'S TRIP REPORT 
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