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INTRODUCTION TO THE SUPPLEMENTAL RI/FS 

Teck Washington Incorporated (Teck) is conducting a remedial investigation/feasibility study (RI/FS) to 
select remedial alternatives for closure of the historic Pend Oreille Mine tailings disposal facilities (TDF) 
#1 and #2 (TDF-1 and TDF-2).  The site is located along the Pend Oreille River, north of Metaline Falls, 
Washington as shown on Vicinity Map, Figure 1.  The RI/FS is being conducted under Agreed Order No. 
2585 between Teck and the Washington State Department of Ecology (Ecology). A draft “Remedial 
Investigation/Feasibility Study Report for the Pend Oreille Mine Tailing Disposal Facilities TDF-1 and 
TDF-2, Metaline Falls, Washington” was prepared for Teck by Golder Associates Inc. (Golder) and 
submitted to Ecology on October 10, 2006.  The draft RI/FS is presented as Attachment A. Ecology 
provided comments on the draft RI/FS to Teck and Golder responded to the comments in a letter dated 
January 7, 2008.   
 
In February 2008, URS began assisting Teck with finalization of the draft RI/FS by responding to several 
Ecology comments related to characterization of groundwater flow and conditions beneath the site. As 
part of this effort, URS developed a hydrogeologic conceptual site model (CSM) for the site. The CSM is 
presented in Attachment B, Pend Oreille Mine TDF-1 and TDF-2 Hydrogeology Data Review 
Memorandum. Based on the CSM, URS installed three groundwater monitoring wells; coordinated 
surveying and sampled new and existing wells; prepared Supplemental Monitoring Well Installation and 
Groundwater Monitoring Report dated February 24, 2009 (Attachment C); and Groundwater Monitoring 
Report, Pend Oreille Mine TDF-1 and TDF-2 dated January 28, 2010 (Attachment D).  In a cooperative 
process between URS, Ecology, and Teck, the initial comments, responses, and results of the 
supplemental hydrogeological investigation were evaluated and a revised set of comments were provided 
by Ecology in a letter to Teck dated September 16, 2009.  
 
Teck authorized URS to create an amended RI/FS (this document) that addresses Ecology’s comments 
using the draft RI/FS and initial responses to comments prepared by Golder. The objective of amending 
the draft RI/FS is to prepare a final document that meets the substantive requirements of Washington 
Administrative Code (WAC) 173-340-350, Remedial Investigation and Feasibility Study, while not 
recreating the studies conducted during the during preparation of the draft RI/FS. URS completed the 
following tasks during preparation of the amended RI/FS: 
 

• Conducted an abbreviated data validation of remedial investigation (RI) analytical data to identify 
if the data can be relied upon by URS.   

• Conducted a review of the risk assessment (RA) sections of the draft RI/FS to evaluate whether 
the EPA-level site-specific RA prepared by Golder Associates can be simplified using Ecology 
Model Toxics Control Act RA procedures preferred by Ecology.   

• Reviewed the geotechnical engineering sections of the RI/FS, specifically the slope stability 
calculations/methodology used to support the FS alternatives.  During completion of this task, 
URS identified that alternatives presented in the draft RI/FS included regrading the impoundment 
dam of TDF-1 to a 2.5H:1V slope, which might be overly conservative and costly.  Consequently 
an additional study was conducted to develop a least-cost but technically feasible, safe and 
acceptable concept for permanently stabilizing the outer slope of TDF-1. Attachment E, TDF-1 
Slope Stabilization Concept Development of Amended RI/FS Report, presents findings of this 
assessment. 

• Task 4. Respond to Ecology’s revised comment list and prepared this Amended RI/FS. 
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This document including revised and new tables, in combination with the draft RI/FS, original comments 
from Ecology, responses to Ecology comments by Golder dated January 7, 2008, comments to specific 
responses from Ecology dated September 16, 2009, and supplemental hydrogeological, chemical, and 
geotechnical studies are intended to comprise a complete RI/FS for TDF-1 and -2 at the Pend Oreille 
Mine. The supplemental documents are provided in Attachments A through E of this Supplemental 
document, respectively.   
 
The amended RI/FS document that follows is intended to be used with the draft RI/FS.  Applicable 
sections that have been modified to address Ecology comments are replaced or amended as described in 
bolded italic text. Sections that are unchanged are noted as unchanged.  
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RI/FS SUPPLEMENT 

1.0 INTRODUCTION 

1.1 Purpose of the RI/FS is changed to read 
 
The purpose for the RI is to collect, develop and evaluate sufficient information regarding the Teck 
Cominco American Incorporated tailings facilities TDF-1 and TDF-2 (collectively designated as the Site), 
to determine their metal content, stability and potential releases of metals to the environment. The data 
collected during the RI will supplement the existing Site information that is presented in Sections 2 and 4 
to complete the RI/FS. An assessment of risks to human and ecological receptors at the Site is conducted 
as part of the RI to determine if cleanup actions are needed at the Site. The information obtained during 
the RI supports the FS to evaluate appropriate cleanup actions in accordance with MTCA. Ecology will 
review the alternatives presented in the FS and select a cleanup action that is protective of human 
health and the environment. Ecology’s selected alternative may not be the alternative selected in the 
FS and may be a combination of alternatives presented in the FS. Completing the RI/FS will effectively 
satisfy the Agreed Order between Ecology and Teck Cominco American Incorporated. 
 
1.2 RI/FS Objectives is changed to read 
 
The general objective for an RI/FS is to adequately understand the nature and extent of environmental 
risks from TDF-1 and TDF-2 to select an appropriate remediation for the Site. The specific objectives of 
the remedial investigation for this Site were documented in the Site RIFS Work Plan (Golder 2005) and 
include: 
 

1. An assessment of historical uses and operations at the Site and surrounding area; 
2. An evaluation of previous investigations and remediation conducted at the Site; 
3. A classification of the characteristics of the Tailings materials in TDF-I and TDF-2; 
4. An assessment of the potential for revegetation of the surface of TDF-1 and TDF-2; 
5. A characterization of the groundwater and surface water/sediment quality emanating from TDF-1 

and TDF-2; 
6. Evaluation of the TDF-1 stability; and, 
7. An assessment of human and ecological risks from the tailings facilities and potential impact to 

adjacent habitat areas.  
 
The RI determines the nature and extent of metal contaminants of concern (COC and COPC, used 
interchangeably throughout this document) to Site soil and groundwater, and to develop a conceptual 
Site model for exposure that identifies potential human health and/or environmental risks associated with 
the Site. Completion of the RI will provide the necessary data to support the FS, which is principally an 
evaluation of appropriate remedial alternatives for Site cleanup. This helps ensure selection of a remedy 
that meets regulatory requirements and is protective of human health and the environment.  
 
The FS is conducted according to the MTCA cleanup regulations, specifically WAC 173-340-350 and 
360. It comprehensively evaluates likely remediation alternatives, and proposes a remedial alternative that 
provides the most practical and achievable results for the Teck Cominco American Incorporated tailings 
facilities. The remedy selected from the FS will need to be effective for the protection of human health 
and the environment, achievable in a practical manner and implementable within a reasonable time frame.  
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To meet the standards set fourth by WAC 173-340-360, the selected remedy also will: 
• Comply with cleanup standards; 
• Comply with applicable state and federal laws; 
• Provide for compliance monitoring; 
• Use a permanent solution to the maximum extent possible; and 
• Consider public concerns 

 
1.3 Report Organization is changed to read 
 
This RI/FS Report has been structured to facilitate a clear understanding of all the elements to be 
conducted during the RI and FS. This report is organized as follows: 
 
• Section 1 - Introduction: This section briefly states the purpose and objectives of the Pend Oreille 

Mine TDF-1 and TDF-2 RI/FS, and outlines the organization of the RI/FS Report. 
 
• Section 2 – Site Background Summary: This section describes the Site including proper facility 

name, legal description, address, property lines, property history, and review of previous 
environmental investigations. 

 
• Section 3 – Site Remedial Investigation: This section describes the activities and provides the 

results of the RI investigation. 
 
• Section 4 – Site Conditions and Nature and Extent of COC: This section describes the Site 

physical and biological setting including Site topography, local and regional geology, hydrogeology, 
ecology, area meteorology, and demographics. The results of the previous investigations and this RI 
are used to determine affected areas and COC. 

 
• Section 5 – Human and Ecological Risk Assessment: This section identifies potential exposure 

pathways and evaluates human and ecological health risks at the Site. 
 
• Section 6 – Cleanup Action Objectives and Remedial Technology Screening: This section presents 

remedial action objectives and screens applicable remedial technologies. 
 
• Section 7 – Cleanup Action Alternative Development: From the retained technologies, this section 

develops and describes remedial action alternatives that are appropriate for this Site. 
 
• Section 8 – Cleanup Alternatives Evaluation: This section estimates cost and evaluates each 

alternative in accordance with MTCA. 
 
• Section 9 – References: This section includes citations for the references used to prepare this RI/FSS 

Report. 
 
• Appendices – Appendices provide: 
 

A. Laboratory analytical reports; 

B. TDF-1 and TDF-2 Test pit logs;  

C. Site Borehole and well construction diagrams; 

D. Hydraulic pump test analysis; 
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E. Vegetation and off-site soil sample inventory; 

F. Site wildlife survey; 

G. TDF-1 stability analysis; 

H. Human lead blood concentration model runs (EPA IEUBK Model) 

I. Applicable, relevant or appropriate requirements (ARARs); and 

J. Cleanup Alternative Cost Estimates. 

2.0 SITE BACKGROUND SUMMARY 

This section is unchanged 

2.1 Site Location 

This section is unchanged 
 
2.2 Property History is changed to read 
 
The current Pend Oreille Mine is in the Metaline mining district. Ownership of the mine dates back to 
1904 when L.P. Larsen began prospecting in the area. In 1906 the Pend Oreille Mines & Metals Company 
was incorporated. The early mining in the area began on the west side of the Pend Oreille River where ore 
bodies were exposed above the river level. In about 1952, underground mining began at the location of 
the current Pend Oreille Mine on the east side of the Pend Oreille River.  The Pend Oreille Mine was 
owned and operated by the 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 Pintlar Corporation acquired the property through bankruptcy proceedings. 
During 1977, the mine and mill were closed and in 1990 ownership of the mine, mill and 13,000 acres of 
contiguous mineral property were transferred to Resource Finance Corporation.  In 1996, Cominco 
American Incorporated acquired the property including the mine and mill complex from Resource 
Finance Corporation. When Cominco American Incorporated merged with Teck Incorporated in 2001, 
Teck Cominco American Incorporated took ownership of the mine, mill and property. Teck Cominco 
American Incorporated, in addition to the land obtained with the merger, leased additional contiguous 
surface lands (including mineral rights) and reopened the mine and mill for production in 2004. The mine 
and mill are currently operational on privately owned land and is operated by Teck Washington 
Incorporated.  
 

2.3 Description of Adjacent Properties 

 
This section is unchanged 

 

2.4 TDF-I and TDF-2 

 
This section is unchanged 

2.4.1 TDF -1 
 

This section is unchanged 
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2.4.2 TDF -2 
 

This section is unchanged 

2.5 Previous Environmental Investigations 

 
This section is unchanged 

 

3.0 SITE REMEDIAL INVESTIGATION 

This section is unchanged 
 

3.1 TDF-1 and TDF-2 Tailings Characterization 

 
This section is unchanged 

3.1.1 Sampling Activities and Methods 
 

This section is unchanged 

3.1.2 Analytical Results 
 

This section is unchanged 
 
3.1.2.1 Total Metal Content is changed to read 
 
All test pit composite samples were analyzed for Total Metal Content of COC including arsenic, barium. 
cadmium, copper. lead, mercury, selenium, and zinc, as well as TCLP testing for cadmium and lead. The 
composite samples represent the entire test pit column. Revised Table 3-1 summarizes the analytical 
results for the Total Metal Content analyses.  Each result is compared to the applicable MTCA Method 
A Unrestricted Land Use and Industrial Land Use soil cleanup level, if available.  When MTCA 
Method A values are not available, MTCA Method B and C soil direct contact values along with the 
lowest terrestrial ecological screening value presented in MTCA Table 749-3 are used to screen the 
metal in Revised Table 3-1. The screening values are further developed in Section 4 of this report. 
 
The tailings material in TDF-l and TDF-2 contains several metals at concentrations above screening 
values as shown on Revised Table 3-1. Cadmium and lead are above screening values for Unrestricted 
Land Use; arsenic is slightly above in two samples but neither sample is twice the cleanup level and the 
frequency of exceedance is about 10%.  Metal content in TDF-l and TDF-2 that are above ecological risk 
screening values include barium (in two samples from TDF-2), copper (in one sample from TDF-1 and 
one from TDF-2), and zinc. Selenium is the only COC analyzed that is below the laboratory detection 
limit of 4.0 mg/kg for all tailings composite samples. 

3.1.2.2 TCLP Results 
 

This section is unchanged 

3.1.2.3 Surface Agronomic Characteristics 
 

This section is unchanged 
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3.2 Hydrogeologic Characterization Section 3.2 and applicable subsections are supplemented by the 
report “Supplemental Monitoring Well Installation and Groundwater Monitoring, Pend Oreille Mine 
TDF-1 and TDF-2”, URS 2009 (Attachment C) and Supplemental Groundwater Monitoring Report 
(Attachment D), and is changed to read 
 
The hydrogeologic study of the Site focused on the groundwater above the Ledbetter Slate. The Ledbetter 
Slate is hundreds of feet thick and is an aquitard for groundwater vertical flow. Glaciofluvial deposits 
mantle the Ledbetter Slate, but can be over a hundred feet in thickness, Groundwater was encountered 
within the glaciofluvial deposits and within tailings materials. TDF-I has five existing piezometers that 
were sampled during the RI (see Figure 3-2). Three monitoring wells (MW-201, MW-202, and MW-203) 
were installed on TDF-2 (see Figure 3-2), but only two wells (MW-203 and MW-201) encountered 
groundwater. The third well, MW-202, extended below the TDF-2 tailings material to the Ledbetter Slate, 
but groundwater did not exist above the slate during the two RI sampling periods. Initial drilling efforts 
for MW-201 had drilling refusal using a hollow stem auger drill rig before encountering groundwater. 
The location of these boreholes designated BH-201(A) and BH-201(B) are also shown in Figure 3-2. 
 
Groundwater was further investigated as seep water below TDF-1 and TDF-2. The Ledbetter Slate is near 
surface and the steep topography results in groundwater being near surface and accessible through a drive 
tube. Seeps represent groundwater down-gradient of TDF-1 above the Ledbetter Slate. The groundwater 
seeps that were identified in the field along the western and northern perimeter of TDF-1 were sampled 
and analyzed for metal content. 
 
Two additional boreholes (designated LSB-1 and LSB-2) were drilled north of TDF- 1 and TDF-2 to 
further investigate the groundwater conditions and elevation of the Ledbetter Slate (see Figure 3-2). 
(Sentence Deleted) 
 
Additionally, hydraulic tests were performed in the monitoring wells in TDF-2 and the piezometers in 
TDF-1 in order to characterize the hydrogeologic conditions of the uppermost saturated zone within or 
below the tailings material in TDF-1 and TDF-2. 
 

3.2.1 Geologic Borehole Logging and Installation of Monitoring Wells 
 

This section is unchanged 

3.2.1.1 Drilling Procedures and Geologic Logging Results  
 

This section is unchanged 
 
3.2.1.2 Monitoring Well Construction Details and Geodetic Survey Results is changed to read 
 
The TDF-2 monitoring well borings were advanced to a depth of approximately 8- to 10-feet below the 
top of the shallow groundwater table encountered beneath the tailings material in TDF-2. Upon reaching 
total depth of the borings, a monitoring well was completed with 2-inch diameter, schedule-40 PVC well 
screen and casing in accordance with Golder's Technical Procedures and Washington State Well 
Construction Regulations (WAC 173-1601) referenced in the SAP (Golder 2005). A schematic 
installation diagram for the monitoring wells is shown in Figure 3-3. All monitoring wells were 
completed with protective steel well monuments with lockable lids and developed appropriately, except 
MW-202 which was dry at the time of well installation and RI monitoring periods. Installation details 
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for the monitoring wells on TDF-2, existing piezometers on TDF-1, and investigation boreholes are 
presented in Table 3-4 and are illustrated in Appendix C. 

3.2.2 Groundwater Hydraulic Testing Procedures and Results 
 

This section is unchanged 

3.2.2.1 Slug Testing 
 

This section is unchanged 

3.2.2.2 Pump Testing 
 

This section is unchanged 

3.2.3 Groundwater Sampling 
 

This section is unchanged 

3.2.3.1 Sampling Activities and Methods 
 

This section is unchanged 
 
3.2.3.2 Analytical Results this section is supplemented by “Supplemental Monitoring Well Installation 
and Groundwater Monitoring, Pend Oreille Mine TDF-1 and TDF-2”, URS 2009 (Attachment C) and 
Supplemental Groundwater Monitoring Report (Attachment D 

3.2.4 Groundwater Seep and Culvert Discharge Sampling 
 

This section is unchanged 

3.2.4.1 Sampling Activities and Methods 
 

This section is unchanged 
 
3.2.4.2 Analytical Results  
 

This section is unchanged 
 

3.3 Surface Water and Sediment Characterization 

 
This section is unchanged 

3.3.1 Surface Water 
 

This section is unchanged 
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3.3.1.1 Sampling Activities and Methods is changed to read 
 
Creek surface water sampling locations were established at sections of the creeks where less turbulent 
flows were observed in order to obtain representative surface water samples with the least amount of 
suspended materials present. Each surface water sample was collected from a cross-section of the surface 
water channel at each creek sampling location. The creek flows were measured with a graduated 5-
gallon bucket with known volumes and timed with a stop watch. A location on each creek was selected 
that had a natural weir or drop-off that would facilitate flow measurement. Some locations for flow 
measurement were modified by dredging as needed to improve creek flow capture in the graduated 
bucket. All surface water samples were filtered through 0.45-micron in-line filters, and select surface 
waters were also analyzed for total metals to compare the differences between unfiltered and filtered 
samples regarding metal content of the surface water systems. Surface water sample collection activities 
were conducted in accordance with strict QA protocols and procedures specified in the relevant technical 
procedures referenced in the QAPP (Golder 2005). The surface water sampling locations are described in 
more detail below:  
 
Creek #1 was sampled at one up-gradient location (C1-1) and one down-gradient location (C1-2) (see 
Figure 3-5). Creek #1 did not have a continuous flow throughout the length of the channel adjacent to the 
tailings facilities during both sampling periods, although the creek is constrained to a well-defined deep 
drainage channel. During the August 2005 sampling event, Creek #1 was dry at the up-gradient sampling 
location, but had a steady flow (~5 gpm) of surface water emanating within the channel at the down-
gradient sampling location. During the May 2006 sampling event, Creek #1 had flowing surface water 
conditions at both the up-gradient and down-gradient sampling locations; however, the surface water 
system in this channel was discontinuous throughout the length of the channel. 
 
Creek #2 was sampled at one up-stream location (C2-1) and one down-stream location (C2-2) (see Figure 
3-5). Creek #2 was observed to have a continuous flow throughout the length of the channel system 
during both sampling periods, and is constrained to a well-defined narrow drainage channel. Creek #2 
flow was estimated to be approximately the same at the up stream and down-stream stations, about 60 
gpm and 15 gpm, respectively, for the August 2005 and May 2006 sampling periods. Creek #2 starts at 
the toe of TDF-1 at the discharge point of the North and South Diversion Ditches constructed around 
TDF-1 and the outflow of the TDF-1 decant structure. The up-gradient sample location C2-1 was located 
just below the confluence of these discharges from and around TDF-1. The down-stream C2-2 sample 
location was near the discharge of Creek #2 to the Pend Oreille River. 
 
The standing surface water in the wetland on top of TDF-1 was sampled in the western portion 
(designated W1-1) and the eastern portion (designated W1-2) of the wetland as shown on Figure 3-5 
(Note: these samples are not the same as the seep samples Wl-S1 and W1-S2 that are groundwater seeps 
emanating up-gradient of TDF-1 and discharge to the south diversion ditch). During both sampling 
events, both wetland sampling locations were observed to be continuously submerged by water nearly 10 
inches deep. Surface water was observed to be flowing from the TDF-1 wetland area approximately 50 
feet though a narrow channel (8 - 10 inches deep) at a rate of about 2 - 3 gpm and discharging into the 
active decant tower in TDF-1. 
 
3.3.1.2 Analytical Results is changed to read 
 
All surface water samples were analyzed for dissolved metals including silver, arsenic, barium, calcium, 
cadmium, chromium, copper, iron, magnesium, manganese, mercury, lead, selenium, and zinc, as well as 
chloride, sulfate and alkalinity. In addition, selected surface water samples were analyzed for total metals 
for comparison with the dissolved metal content. The field measured water quality parameters are 
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presented in Table 3-6. Table 3-10 summarizes the laboratory analytical results for the surface water 
samples for both sampling periods. 
 
None of the Site COCs were found to be above human or aquatic ecological health-based screening levels 
in the analytical results of filtered surface water samples. The only exception is the surface water sample 
C1-2 from Creek #1 obtained during the May 2006 sampling period, where cadmium (0.53 μg/L) slightly 
exceeded the Federal Water Quality Criteria of 0.44 μg/L (Washington Water Quality Criteria is 1.9 
μg/L). Creek #1 does not drain TDF-1 or TDF-2 and cannot receive groundwater because of the Ledbetter 
Slate ridge separating the tailing disposal facilities from Creek #1 (see Section 4.1.8). Therefore, this 
exceedance during the May 2006 sampling event is believed to be caused by other sources or natural 
background.  
 
The water quality standards presented in Table 3-10 are based on dissolved metal content with the 
exception of selenium and mercury. Total metal content in surface water samples was analyzed for 
comparison with dissolved metal content in Creek #2, downstream near the outfall area. Table 3-10 
shows that the unfiltered sample collected (C2-2) in Spring 2006 has a higher content of cadmium, 
copper, iron, lead and zinc than that found in the filtered sample for the C2-2 collected during that 
sampling period. Therefore, total metal content in the unfiltered surface water sample is considered to be 
representative of the amount of metals being carried in the surface water system by the sediment load at 
that specific time. Concentrations of selenium and mercury in the unfiltered samples remained below 
detections limits. 

3.3.2 Sediments 
 

This section is unchanged 

3.3.2.1 Sampling Activities and Methods 
 

This section is unchanged 
 
3.3.2.2 Analytical Results is changed to read 
 
All creek and seep sediment samples were analyzed for total metals including arsenic, barium, cadmium, 
copper, lead, mercury, selenium, and zinc. Revised Table 3-11 summarizes the analytical results for the 
creek sediment samples for both sampling periods. Revised Table 3-11 also presents MTCA Human 
Unrestricted and Industrial Land Use Soil Cleanup Levels, Proposed Washington State Fresh Water 
Sediment Criteria, and Consensus Based Freshwater Sediment Probably Effects Concentrations 
(PECS) and Threshold Effects Concentrations (TECS).  Arsenic, barium, copper, selenium, and 
mercury exceeded criteria at several locations. Cadmium, lead, and zinc exceeded one or more 
sediment criteria at most sampling locations. 
 

3.4 Vegetation Characterization 

 
This section is unchanged 

3.4.1 Vegetation and Perimeter Soil Sampling 
 

This section is unchanged 
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3.4.2 Field Sampling Procedures 
 

This section is unchanged 

3.4.3 Analytical Chemistry and Results 
 

This section is unchanged 
 

3.5 Wildlife Surveys 

 
This section is unchanged 

3.5.1 Wildlife Survey Methods 
 

This section is unchanged 

3.5.2 Results 
 

This section is unchanged 
 

3.6 TDF-1 Piezometer Water Level Monitoring 

 
This section is unchanged 

3.6.1 Sampling Activities and Methods 
 

This section is unchanged 

3.6.2 Results 
 

This section is unchanged 
 

4.0 SITE CONDITIONS AND NATURE AND EXTENT OF COC 

This section is unchanged 
 

4.1 Physical and Biological Setting 

 
This section is unchanged 

4.1.2 Climate 
 

This section is unchanged 
 
4.1.3 Soils is changed to read 
 
Soils near the Site are derived from the weathering of glacial till, colluvium, and glaciofluvial and 
Glaciolacustrine sediments (Soil Conservation Service, 1992). Podzols are common at elevations above 
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3,600 feet and Brunisols are present in the lower elevations along the valley slopes and in the valleys 
(Ecology 2000). Brunisols are similar to Inceptisols in the US Soil Taxonomy system. 
 
The Soil Conservation Service (SCS) mapped the soils in the vicinity of the Pend Oreille Mine to be the 
Bonner-Orwig-Kanisku and the Cusick-Martella-Anglen general units. The map of soils types/units are 
shown in Figure 4-1. Table 4-1 identifies each soil type and general characteristics on depth, drainage, 
erosion potential and topsoil suitability. The soils in the area are described by the SCS as deep, 
moderately to well-drained soils formed in glacial outwash or glacial lake sediments that often have a 
mixture of glacial material and volcanic ash. 
 
4.1.4 Tailings Agronomic Soil Characteristics is changed to read 
 
The results were compared to several criteria for evaluating soil, including: 
 

• Ecological Indicator Soil Concentrations (mg/kg) for Protection of Terrestrial Plants and 
Animals (WAC 173-340-900 Table 749-3); 

 
• Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on 

Terrestrial Plants: 1997 Revision (Efroymsen, et.al., 1997); and 
 

• Various guidelines for evaluating nutrient and agronomic status of soils in the Western US., 
including (OSM 1999, WDEQ 1999, NMMMD (no date) and Follett, et.al., (1991). 

 
It is important to note that the evaluation criteria are guidelines, not mandatory criteria. The appropriate 
metal concentration in a soil is a function of numerous factors, including soil texture, organic matter 
content, pH, oxidation reduction potential (ORP), and relative abundance of carbonates, iron and 
manganese hydrous oxides, etc. Likewise, most nutrient guidelines are based on research for agricultural 
crops. The limited research related to nutrient level of soils for native species indicates that native species 
have lower nutrient requirements. 
 
Nutrient Status 
 
The tailings are deficient in the essential macronutrients, nitrogen, phosphorus, and potassium. Average 
macronutrients concentrations in the samples are: available nitrogen (N) <1 ppm, available phosphorus 
(P) <1 ppm and available potassium (K) 16 ppm. Generally, soil test levels of 10 to 20 ppm N, >11 ppm 
P, and > 60 ppm K are considered adequate to support native vegetation. 
 
Average soil reaction, measured as pH, was reported as approximately 7.5. This value is normal for 
Western U.S. soils and native vegetation. Organic matter for the samples averages about 2.8%, which is 
considered adequate for establishing native vegetation in the Western U.S., and similar to the average 
organic matter content reported for native soils in the area (Soil Conservation Service 1992). 
 
Metals 
 
The laboratory results indicate that total cadmium, lead, and zinc are present in concentrations considered 
potentially phytotoxic (Efroymsen, et.al., 1997) on both TDF-1 and TDF-2. Total copper on TDF-2 
exceeds potentially phytotoxic concentrations. As stated earlier, the phytotoxicity of a given metal 
concentration in a soil is a function of numerous factors, including soil texture, organic matter content, 
pH, ORP, and the abundance of carbonates, iron and manganese hydrous oxides, etc. These factors all 
influence the partitioning of the metal into insoluble and soluble components. Insoluble compounds are 
not available to plants. The available research indicates that, particularly for arsenic, total concentration is 
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not a good indicator of phytotoxicity. Therefore, the samples were also analyzed using an ammonium-
bicarbonate DTPA extractant (AB-DTPA). AB-DTPA is designed to mimic the chemistry in the vicinity 
of a plant root, and provide an estimate of the plant-available portion of the total soil metal pool. The 
results are presented in Table 3-3. The results indicate that plant available zinc and lead exceed the 
concentration generally considered phytotoxic on both areas, and copper exceeds plant-available 
concentrations on TDF-2. There are insufficient data in the literature to determine a potentially phytotoxic 
plant-available concentration for cadmium. 
 
In general, total and plant available metal concentrations are higher on TDF-2 than TDF-1. Furthermore, 
the southern part of TDF-2 (Test Pits -T15, -T16 and -T17) has higher copper (total and plant-available) 
concentrations than the northern portion (Test Pits 13 and 14). It is of particular interest that there is little 
or stressed vegetation on the southern portion of TDF-2. The plant-available copper concentration on the 
southern portion of TDF-2 exceeds the potentially phytotoxic level, while it is below the potentially 
phytotoxic level on the lower part of TDF-2 and all of TDF-1.  
 
Although the agronomic analyses results in general indicate that the tailings are a poor plant growth 
medium due to lack of nutrients and elevated metals, vegetation has established to varying degrees on 
most of the tailings. As stated above, the benchmark values for the metals presented above are guidelines 
above which phytotoxic effects may occur. However, the effect is a function of numerous other soil 
factors that can increase or reduce the impact on vegetation. The presence of organic matter, slightly 
alkaline pH and presence of carbonates in the tailings are all factors that reduce the availability of metals 
and mitigate the impact to vegetation. Despite the elevated soil metal concentration, few symptoms of 
metal toxicity were observed in the vegetation on the tailings. In addition, plant tissue samples were 
analyzed (Section 3.5) for metals. The results indicated that the metals of concern were not present in 
plant tissue at concentrations that are generally considered toxic to plants. The one exception was zinc, 
which was reported in the black cottonwood at levels well above the 400 ppm concentration generally 
considered to be toxic (Kabata-Pendias and Pendias, 2002), but the cottonwood trees appeared to be 
healthy on TDF-1. 
 
In summary, the comparative analytical soil results and field observations of the plants indicate that 
TDF-1 and the north part of TDF-2 are not phytotoxic. The elevated copper levels and poor coverage 
and stressed vegetation on the south part of TDF-2 indicate that the area is phytotoxic.    

4.1.5 Vegetation 
 

This section is unchanged 

4.1.6 Wildlife 
 

This section is unchanged 

4.1.6.1 Habitat 
 

This section is unchanged 
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4.1.6.2 Endangered, Threatened, Sensitive and other Priority Species is changed to read 
 
There are several amphibian, bird, fish and mammal species of concern that may use the Site or 
surrounding area. There are several wildlife species of concern (Revised Table 4-3) identified by their 
status by Federal and Washington State agencies. Several of the animals of concern listed on are not 
expected to live on or in the vicinity of the Site because of elevation or habitat types, but could be an 
infrequent transient visitor. 

4.1.7 Geology 
 

This section is unchanged 

4.1.7.1 Regional Geology 
 

This section is unchanged 

4.1.7.2 Mineralization 
 

This section is unchanged 

4.1.8 Site Geology 
 

This section is unchanged 

4.1.9 Site Hydrology and Hydrogeology 
 

This section is unchanged 

4.1.9.1 Hydrology  
 

This section is unchanged 
 
4.1.9.2 Hydrogeology  This section is supplemented by the Pend Oreille Mine TDF-1 and TDF-2 
Hydrogeology Data Review Memorandum dated May 8, 2008 (Attachment B) and Supplemental 
Monitoring Well Installation and Groundwater Monitoring Report, Pend Oreille Mine TDF-1 and TDF-2 
dated February 24, 2009 (Attachment C)  
 
4.1.10 TDF-1 Stability This section is supplemented by the TDF-1 Slope Stabilization Concept 
Development for Amended RI/FS Report, Pend Oreille Mine TDF-1 and TDF-2, URS Corporation, 
December 28, 2009 (Attachment E) 
 

4.2 Human Ecological Risk Screening Levels 

 
This section is unchanged 

 
4.2.1 Human Risk Screening Levels is changed by the following 
 
Table 4.4 is revised to show Washington State Background Concentrations for arsenic, barium, and 
selenium. 
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4.2.2 Ecological Screening Levels is changed to read 
 
Potentially applicable risk-based concentrations for ecological receptors were identified for soil/sediment 
(Table 4-6) and surface water (Table 4-7) from Federal and Washington State established criteria for 
ecological protection. For screening purposes sediment COC concentrations were compared to the soil 
clean-up standards and proposed sediment guidelines for Washington State (Ecology 2003). In 
addition, Freshwater sediment concentrations were also compared to consensus based Probable Effects 
Concentrations (PECs) and Threshold Effects Concentrations (TECs) (MacDonald et al, 2000). The 
PECs and TECs are commonly used as screening levels by the USEPA.  Each Federal and State 
applicable criterion is identified in the tables. Washington accepted background concentrations and 
standard PQLs are also included on the tables, since screening levels or cleanup levels cannot be below 
background or analytical PQLs. The RI/FS uses the clean-up goal as the screening concentration rather 
than a more conservative toxicity threshold value used in the more detailed Ecological Risk Assessment 
(ERA) that involve multiple iterations. Interpretation of results using the MTCA criteria in some cases 
relies on more detailed analyses of recent Federal summaries, in particular for: 

• Lead in soils for mammalian receptors; 
• Cadmium in soils for avian and mammalian receptors  

 
4.3 Extent of Potential Risks from Metal COC This section is amended by Supplemental Monitoring 
Well Installation and Groundwater Monitoring Report, Pend Oreille Mine TDF-1 and TDF-2 dated 
February 24, 2009 (Attachment C) and Groundwater Monitoring Report, Pend Oreille Mine TDF-1 and 
TDF-2 dated January 28, 2010 (Attachment E), and is changed to read 
 
The extent of COC above human and ecological screening levels by media is defined herein by the 
presence and levels of constituents above screening goals (Table 4-8). Based on the information discussed 
in this subsection, Site investigations have adequately defined the extent of metals to proceed with this 
RI/FS Report. Other analyzed parameters were not detected above human or ecological screening levels 
and these compounds are not considered further. The COC and associated media that have concentrations 
above human or ecological screening levels (Table 4-8 and Supplemental Table 4-8) are considered in 
the risk assessment in Section 5. 
 
Human Screening level Exceedances 
 
The only COC that are above any human health risk levels are; 
 

• Lead in TDF-1 and TDF-2 tailings materials; 
• Lead in Creek #2, TDF-1 Wetland, Unnamed Ditch, and Seeps #4 and #7 sediments 
• Lead in the Seep #4 water during the May 2006 period; and 
• Secondary drinking water criteria for zinc, iron, manganese and sulfate in groundwater and seep 

water. 
 
The upper 95% confidence level (UCL95%) of the mean lead concentrations in tailings are above the 
MTCA levels of 250 mg/kg for unrestricted land use in both TDF-1 and TDF-2. The lead MTCA level of 
1000 mg/kg for industrial land use is not exceeded for tailings in TDF-1 and TDF-2, when the UCL95% is 
calculated using all the laboratory analytical results for TDF-2 tailings (both the test pit and agronomic 
sample analyses). The UCL95% for a normally and lognormally distributed TDF-2 tailings sample set is 
958 mg/kg and 995 mg/kg, respectively, with both the test pit tailings and agronomic tailing analytical 
results used together in the statistical calculation. Because the UCLs are very similar for test pit soil and 
the agronomic soil metal concentrations from TDF-1 tailings, combining the results was not warranted. 
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Except for lead, COC concentrations in all Site sediments are below MTCA direct human contact levels 
for unrestricted land use. Site sediments have lead concentrations greater than the MTCA Method A level 
of 250 mg/kg for unrestricted use in Creek #2, TDF-1 Wetland, Unnamed Ditch, and Seeps #4 and #7 
however detected concentrations are less than the MTCA Method A level of 1000 mg/kg for industrial 
land use. The sediments within TDF-1 Wetland actually consist of mainly TDF-1 tailings and have 
similar COC concentrations. 
 
The only exceedance of a human health based Primary Drinking Water Standard or cleanup level in the 
project area was for lead in one sample from Seep #4 during the May sampling period. The Federal and 
State Drinking Water cleanup level for lead is 15 μg/L. The May 2006 water sample from Seep #4 had a 
lead concentration of 26.2 μg/L, but the August 2005 corresponding seep water sample was below the 
human health-based standard at 9.5 μg/L.  One surface water sample from Creek #1 contained a 
concentration of cadmium above Federal Drinking Water criteria; this sample is assumed to be off-
site. 
 
All other media investigated at and surrounding TDF-1 and TDF-2 have concentrations below human 
health screening levels for unrestricted use. 
 
Ecological Screening Exceedances 
The measured COC concentrations in soil/sediments, surface and seep waters and Site vegetation samples 
(see Table 3-12) were compared to the screening levels presented in Tables 4-6 and 4-7 following the 
MTCA guidelines. The tailings (TDF-l and TDF-2) exceeded screening levels for barium, cadmium, 
copper (one sample), lead, and zinc (Table 4-8). In addition, the sediments from creeks and the wetland 
on TDF-1 as well as the soils on the fringe of the TDF-l wetland exceeded screening concentrations for 
selenium (in addition to those metals mentioned above). Except for cadmium in the Creek #1, which was 
selected to provide reference concentrations and is not associated with the Site, there were no 
exceedances of water quality parameters Cfable 4-8). 
 
4.4 Nature of Metal COC this section is changed to read 
 
The COC were identified in the RI/FS Work Plan (Golder, 2005) and mainly include the metals: arsenic, 
cadmium, copper, lead, selenium, mercury, and zinc.  Arsenic exceeded the MTCA Method A 
Unrestricted Soil Cleanup Level in three locations. Two locations are from test pits installed into TDF-
1 tailings materials; these samples only slightly exceeded the MTCA Method A Unrestricted soil 
cleanup levels. The third location was near the collapsed decant tower; this detection appears to be an 
outlier possibly associated with wood treatment chemicals associated with the collapsed decant tower 
structure.  Because the portions of the site where these samples were collected will be addressed as part 
of the overall remedial action, arsenic is not carried forward as a COC.  Barium and copper are not 
considered to be COC for this RI/FS, because their concentrations in Site media are either below accepted 
State of Washington background levels (copper) or do not exceed human and ecological screening levels 
for plants, avian or mammalian potential receptors (barium).  Cadmium, lead, mercury, selenium, and 
zinc have been detected in one or more Site media above Washington State background levels and human 
or ecological risk-based screening levels. These metals remain COC and their chemical properties and 
environmental fate processes are discussed below. 
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4.4.1 Metal COC the following subsection is changed to read (the remaining subsections are unchanged) 
 
Cadmium  
 
Cadmium is a relatively mobile metal that is transported in the aqueous environment in solution as a 
hydrated cation or as an inorganic or organic compound. A typical ambient cadmium concentration range 
reported for soils in North America is 0.01 to 0.7 mg/kg (Lindsay, 1979); Dragun (1988) reports a range 
from 0.01 to 45 milligrams per kilogram (mg/kg). Ecology considers background cadmium 
concentrations for soils in the State of Washington to be 1.0 mg/kg (Ecology 1994).  
 
Cadmium is often present in soils and waters as the divalent cation (Lindsay, 1979). In solution, cadmium 
is primarily the divalent cation or an oxide. Cadmium hydroxides, [CdOH+ and Cd(OH)2] are important 
secondary species at pH values greater than 7.5 (Lindsay, 1979). Cadmium solubility is largely affected 
by pH, but the ionic state of cadmium is nearly unaffected by water REDOX conditions. Cadmium is 
generally more soluble at lower pH and therefore is more mobile as pH decreases. The typical range of 
aqueous solubility for cadmium is approximately 0.1 to 1.0 milligrams per liter (mg/L). 
 
The limits on cadmium solubility depend on the presence of inorganic or organic ligands. In most cases, 
organic substances (i.e., humic substances) can account for the majority of cadmium complexes. The 
second most important complexing ligand is probably carbonate followed by hydroxide. Cadmium sulfate 
minerals are generally highly soluble and are unlikely to form in soils. 
 
However, under reducing conditions, in the presence of sulfide, insoluble sulfide precipitates could form 
(USEPA, 1979). Sorption of cadmium by clays and organic matter, co-precipitation with hydrous iron, 
aluminum and manganese oxides, and isomorphous substitution in carbonate minerals are all mechanisms 
for the removal of cadmium from natural waters. 
 
4.4.2 Environmental Fate Processes is changed to read 
 
The COC are metal elements, which are not subject to degradation. The COC originate in the tailings 
materials and are capable of migration either through erosion via: water-borne or airborne mechanisms or 
by becoming dissolved in contacting water and migrating with the movement of water. The erosion or 
dam slope failure of tailings could potentially release solid materials downslope in an uncontrolled 
manner.  
 
Airborne releases of tailings do not appear to be operative at the Site. The surface of the TDF-1 and TDF-
2 has developed a crust and layers of lichen that minimizes the potential for fugitive dust emissions. If 
airborne fugitive dust emissions had occurred or are occurring at the Site, elevated COC concentrations 
would be expected in surface soils adjacent to the tailings facilities. Animal pathways from the tailings 
facilities should represent impacts to adjacent soils from both fugitive dust emissions and animal tracking 
tailings material. Soil samples obtained along animal pathways adjacent to the tailings facilities are either 
at accepted Washington State background concentrations (Ecology 1994) or are below risk screening 
levels. Since low COC concentrations were observed in animal pathways soils, there is no evidence that 
natural airborne fugitive emissions from the tailings facilities have or are operative to impact surrounding 
soils to unacceptable levels. There is potential for fugitive dust to be generated by trespassers or 
recreational site users. Therefore, to protect human health risks, the inhalation pathway was evaluated 
during the risk assessment.  
 
Groundwater dissolution or leaching of metals does not appear to be sufficiently operative at the Site 
based on observed concentrations of COC in downgradient monitoring wells. Observed concentrations 
of retained metals (cadmium, mercury, lead, and zinc) in tailings soil were evaluated using the MTCA 
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Fixed Parameter Three Phase Partitioning Model (WAC 173-340-747[4], Equation 747-1) for 
unsaturated soil using a dilution factor (DF) of 20 and for saturated soil using a dilution factor of 1.  
This model is used to predict soil concentrations protective of groundwater (soil to groundwater 
pathway). For unsaturated soils, only cadmium is predicted to be present in tailings groundwater when 
the observed UCL concentration of cadmium in tailings soil is used in the model; cadmium is not 
observed in downgradient groundwater at a concentration exceeding human health criteria. For 
saturated soil, cadmium, mercury, lead, and zinc are predicted to cause an exceedance of the human 
health criteria in groundwater when the observed UCL concentrations in tailings are used in the 
model.  Because downgradient concentrations of these contaminants in groundwater are less than 
cleanup criteria, it does not appear that significant releases of metals to groundwater are occurring 
and the model does not appear effective in predicting releases of these contaminants to groundwater at 
this site. The following presents results of Equation 747-1 for Site COC: 
 

COC 

Soil Concentration Protective of 
Groundwater (mg/kg) 
Dilution Factor of 20 

Soil Concentration Protective of 
Groundwater (mg/kg) 
Dilution Factor of 1 

Cadmium 0.69 0.03 
Mercury 2.09 0.10 

Lead 3000 150 
Zinc 5971 299 

 
 
Metals dissolved in water are subjected to several physical processes including advection, dispersion, and 
molecular diffusion. Advection is the migration of a substance due to the bulk movement of water. 
Advection tends to move chemicals in the direction of flow. Hydrodynamic dispersion, which consists of 
both mechanical dispersion and molecular diffusion, dilutes concentrations primarily in the direction of 
flow. Mechanical dispersion of ground water plumes is caused primarily by the movement of ground 
water around the soil particles that are in the flow path. These particles divert the forward motion of 
ground water and tend to disperse substances. Molecular diffusion, caused by intermolecular collisions, 
also causes chemicals to dilute in ground water. Therefore, as COC migrate, these physical processes, in 
combination with the chemical and biological processes, retard and dilute COC concentrations in water 
along the infiltration and ground water pathways. 
 
Infiltrating rainwater comes into contact with soil containing COC at the Site. For pathways activated by 
contact of water with soil containing COC (e.g., overland runoff and infiltration), the migration rate is 
controlled by the availability of water, the time of contact between the water and the constituents, the rate 
of evaporation, the permeability and wetting characteristics of soil and the vadose zone, and the solubility 
of the COC. The relative partitioning of COC between the dissolved and particulate phases is controlled 
by a complex combination of precipitation, dissolution, and sorption reactions. 
 
Sorption is an important process affecting metals migration for infiltrating rainwater and ground water. 
Sorption can be thought of as an equilibrium-partitioning process between the soil and water. 
 

5.0 HUMAN AND ECOLOGICAL RISK ASSESSMENT 

This section is unchanged 
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5.1 Identification of Site Areas for the Risk Assessment 

 
This section is unchanged 

 

5.2 Human Health Risk Assessment (HRRA) 

 
This section is unchanged 

5.2.1 Exposure Evaluation 
 

This section is unchanged 
 
5.2.1.1 Potential Human Health Receptors is changed to read 
 
The Site is currently an inactive portion of the operational Pend Oreille Mine. The area surrounding the 
Site is also within the boundary of the Pend Oreille Mine and is mainly undisturbed, composed of native 
soil coves, rock outcrops, and vegetation. There are no residences or schools on or immediately adjacent 
to the Site; however, there are several single-family homes within a mile of the Site and the Metaline 
Falls Golf Course is located near TDF-2 approximately 200 yards to the east. TDF-2 and the golf 
course are separated by the forest vegetation typical of the area. Road access to the Site is controlled by 
locked gates at road entrances. 
 
The following receptors may be exposed to Site COC and were included as potential receptors in the 
human health CSM: 
 
• Current and future on-Site trespassers/recreational visitors including golfers; 

• Current and future off-Site residents; 

• Future on-Site industrial/construction workers; and 

• Future on-Site residents 

5.2.1.2 Potential Human Health Exposure Pathways 
 

This section is unchanged 
 
5.2.1.2.1 Groundwater Pathway This section is amended by the report “Supplemental Monitoring Well 
Installation and Groundwater Monitoring, Pend Oreille Mine TDF-1 and TDF-2”, URS 2009, 
Attachment C and “Groundwater Monitoring Report, Pend Oreille Mine TDF-1 and TDF-2”, URS 2010, 
Attachment D. 
 
5.2.1.2.2 Surface Water Pathway is changed to read 
 
The most beneficial use of surface water at the site is assumed to be for future drinking water. Surface 
water data collected at the Site indicate that COC concentrations are below conservative human health 
risk screening levels in Creek #2. It was assumed that Creek #1 and #2 could become a drinking water 
source in the future, but that the Site waters in TDF-1 Wetland and seeps would not be used as a drinking 
water source. Humans were assumed to become exposed to TDF-1 Wetland and Site seep waters through 
incidental ingestion rather than as a primary drinking water source. 
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Surface water in Creek #1 and Creek #2 has COC concentrations below human health-based screening 
levels (see Table 4-5) and is not considered to pose any risk to humans. Creek #1 does not drain the Site, 
and should not become impacted in the future. Creek #2 drains the Site and represents surface water 
migrating from the Site. Creek #2 surface water is acceptable for use as a drinking water source for future 
on-Site residents because its water quality meets MCLs. The surface water pathway to off-Site human 
receptors is not complete and will not be assessed for potential risks. Given the amount of time the 
present conditions at the Site have existed and the water quality of groundwater and diversion ditch water 
discharging to Creek #2, it is highly unlikely that this surface water pathway would result in different 
exposures in the future. Creek #2 water, therefore, is not included in the HHRA for the current or future 
human receptors. 

5.2.1.2.3 Air Pathway 
 

This section is unchanged 

5.2.1.2.4 Soil and Sediment Pathway 
 

This section is unchanged 

5.2.2 Risk Evaluation 
 

This section is unchanged 
 
5.2.2.1 Selection of Site Media and COC this section is amended by the reports “Supplemental 
Monitoring Well Installation and Groundwater Monitoring, Pend Oreille Mine TDF-1 and TDF-2”, URS 
Corporation, February 24, 2009, Attachment C, and “Groundwater Monitoring Report, Pend Oreille 
Mine TDF-1 and TDF-2” URS Corporation, January 28, 2010, Attachment D.  

5.2.2.2 Reasonable Maximum Exposure Assessment 
 
This section is unchanged 
 
5.2.3 Uncertainty Assessment is changed to read 
 
In reviewing the results of this risk characterization, it should be emphasized that the potential risks 
estimated in this analysis are based on a series of conservative assumptions regarding exposure and 
toxicity. For example, although the true exposure area at the Site is the entire Site area, risks were 
evaluated for discrete exposure points within the Site area, assuming that exposures only occurred at each 
of the areas, rather than across the entire Site. To address uncertainties in evaluating risk in the risk 
assessment, a conservative approach was taken. Trespassers/future recreational visitors would be 
expected to use the entire Site rather than spend all their visits and time in one specific area. Since The 
HHRA also used the maximum concentration of the sediments and waters from different seep and 
wetland locations and human exposure would be to the maximum concentration for the entire exposure 
duration is physically impossible and results in a very conservative calculated risk. 
 
Risks to humans from inhalation and dermal contact may be overestimated. Inhalation reference 
concentrations (RfCs) were not available for the inorganic analytes evaluated in the HHRA. Therefore, 
dust inhalation non-cancer risks were conservatively estimated using oral RfDs. However, dust inhalation 
exposures are negligible compared to ingestion exposures. Similarly, dermal exposure to soil was 
evaluated in the risk characterization using the suggested MTCA (WAC 173-340-740 and745) estimate of 
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0.2 times the oral RfD for the corresponding inhalation RfD. Both of these approaches are conservative 
and likely overestimate the true risks at the Site. In addition, it is noted that the data set is limited and 
contains uncertainty however an attempt to account for the limits of the data were made by utilizing the 
lognormal UCLs to maintain a conservative approach.  
 
5.3 Ecological Risk Assessment (ERA) is changed to read 
 
In accordance with MTCA, terrestrial ecological risk was evaluated to determine whether terrestrial 
ecologic receptors are exposed to contaminated soil at a level with the potential to cause significant 
adverse effects.  The site does not qualify for an exclusion from a terrestrial ecological evaluation 
because soil contaminated with hazardous substances is present above the point of compliance (15 feet 
depth) and soil contaminated with hazardous substances is not covered by physical barriers (although 
institutional controls will likely be utilized during the remedy). The site does not qualify for the 
simplified terrestrial ecological evaluation under MTCA because wetlands in the vicinity of the site are 
used by the Columbia Spotted Frog, a wildlife species classified by the Washington state as a priority 
species (see Section 3.5.1).   Therefore, a site-specific terrestrial ecological evaluation was conducted at 
the site for the mammalian predator, avian predator, and mammalian herbivore. Table 4-9, Site-
Specific Terrestrial Ecological Risk Evaluation, presents estimated wildlife exposure estimates under 
the site-specific evaluation. 
 
Plant and soil biota risk was compared to values presented in Ecological Indicator Soil Concentrations 
(mg/kg) for Protection of Terrestrial Plants and Animals, MTCA Table 749-3.  Wildlife risk was 
developed using Wildlife Exposure Model for Site-Specific Evaluations, MTCA Table 749-4 (new 
table), as described above.  Table 4-6, Potentially Applicable Terrestrial Ecological Health Screening 
Levels for Soils and Sediments, presents proposed ecological soil and sediment screening criteria of the 
site-specific terrestrial ecological evaluation.   
 
To evaluate whether significant adverse effects are likely, based on the conservative results of site-
specific terrestrial ecological evaluation, an Ecological Risk Assessment (ERA) was conducted. The 
ERA evaluates potentially complete exposure pathways between the COC and valued ecological receptors 
at the Site. Information concerning potential receptors and exposure pathways, including chemical 
sources and chemical constituent release mechanisms, are integrated into an ecological CSM (Figure 5-2). 
The potential sources presented in the CSM represent the suspected sources of chemical releases at the 
Site and are identified on the basis of history and previous investigations. 
 
5.3.1 Exposure Evaluation is changed to read 
 
An initial screening level assessment for all COC was undertaken by comparing the concentrations of 
COC at the Site in various media to relevant screening criteria. The measured COC concentrations in 
soil/sediments (see Tables 3-1, 3-3, 3-11, 3-13, and 3-14) and surface waters (see Table 3-9 and 3-10) 
were compared to the MTCA wildlife cleanup standards. No comprehensive screening values are 
available for fresh water sediments. Therefore, sediments were screened using a combination of the 
Washington State proposed freshwater sediment guidelines (Ecology 2003), Washington State 
background concentrations, MTCA human health-based soil cleanup standards, PECS and TECS.  
Based on this screening, arsenic, barium, copper and mercury were dropped from further consideration 
in the ERA.  Note that while these metals are present at the site at concentrations exceeding some 
screening criteria, these metals are generally not present at concentrations significantly above 
background or human health-based criteria.  
 
For the more in-depth analyses of the COC carried forward in the ERA, generally accepted practices to 
estimate risks to wildlife were followed. Because most measurements of COC concentrations in various 
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media (water, soil, sediment, or food items) were limited to a few samples, the 95-percentile of the UCL 
of the mean based on the appropriate distributions for the data was used. Calculated exposure values were 
based on default assumptions (i.e., 100% bioavailability, continuous exposure to maximum concentration 
of media constituents, and uniform use of the Site). Exposure estimates exceeding the Toxicity Reference 
Values (TRVs) were determined to indicate unacceptable risk or were discussed further in light of 
uncertainties in the estimates due to the model assumptions or potential measurement errors. 

5.3.1.1 Potential Ecological Receptors 
 

This section is unchanged 

5.3.1.2 Potential Ecological Exposure Pathways 
 

This section is unchanged 

5.3.2 Ecological Risk Evaluation 
 

This section is unchanged 

5.3.2.1 Metal Exposure for Small Mammalian Predator 
 

This section is unchanged 

5.3.2.2 Metal Exposure for Small Mammalian Herbivore 
 

This section is unchanged 

5.3.2.3 Metal Exposure for Ungulates 
 

This section is unchanged 

5.3.2.4 Metal Exposure for Carnivorous Raptors 
 

This section is unchanged 
 
5.3.2.5 Metals Exposure Estimates for Ducks the opening paragraph of this section is changed to read 
 
This receptor group is represented by the mallard duck. Benthic macroinvertebrate tissue concentrations 
were estimated from sediment COC concentrations according to MTCA bioaccumulation factors. There 
is limited toxicity reference value data for amphibians such as the Columbia spotted frog (see Section 
5.3). Consequently the mallard is presented as a surrogate species for amphibians because relative 
amphibian sensitivity to chemicals is thought to be intermediate between birds and mammals. The 
exposure model assumes that the ducks forage solely on benthic invertebrates, a condition that only 
applies to ducklings. Sediments (incidental ingestion; Table 3-11), water (ingestion, Table 3-10), and 
estimated benthic invertebrate tissue comprise the exposure pathways for the mallard.  

5.3.2.6 Metals Exposure for small Avian Predator 
 

This section is unchanged 
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5.3.2.7 Ecological Risk Characterization 
 

This section is unchanged 

5.3.3 Uncertainty Assessment 
 

This section is unchanged 

5.3.4 ERA Summary and Conclusions 
 

This section is unchanged 
 

6.0 CLEANUP ACTION OBJECTIVES AND REMEDIAL TECHNOLOGY SCREENING 

This section is unchanged 
 
6.1 Development of Remedial Action Objectives is changed to read 
 
Remedial action objectives (RAOs) are Site-specific goals based on acceptable exposure levels that are 
protective of human health and the environment under MTCA (WAC 173-340), the governing regulation 
for the site, and consider applicable or relevant and appropriate requirements (ARARs). RAOs combine 
consideration of ARARs and the specific constituents, affected media, and potential exposure pathways of 
a site as determined through a risk assessment. Appendix I identifies Federal and Washington State 
ARARs for the Site. The risk assessment for the Site is presented in Section 5. RAOs identify risk 
pathways that remedial actions should address, and identify acceptable exposure levels for residual 
constituents of concern (COC). 

6.1.1 Human and Ecological Risk Pathways 
 

This section is unchanged 

6.1.1.1 Potential Human Risks 
 

This section is unchanged 

6.1.1.2 Potential Ecological Risks 
 

This section is unchanged 

6.1.1.3 TDF-1 Stability Risks 
 

This section is unchanged 

6.1.2 Remediation Objectives 
 

This section is unchanged 
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6.2 Identification and Screening of Technologies the opening paragraph of this section is changed to 
read 
 
This section identifies and screens technologies that may be included as part of remediation alternatives 
for the Site as described under MTCA 173-340-350(8)(b). These are not alternatives; rather these are 
components of remedial alternatives discussed further in Section 7.0.  A comprehensive list of 
technologies and process options that are potentially applicable to this Site is developed to cover the 
applicable general response actions. The list of technologies is then screened to develop a refined list of 
potentially feasible technologies that can then be used to develop remediation alternatives for the Site. 
The remediation technologies are screened using the criteria described below. 
 
6.2.1 General Response Actions by deletion and addition, this section is changed to read 
 
General response actions are broad categories of remedial actions that can be combined to meet remedial 
goals at a site.  The following general response actions are generally applicable to most sites, including 
the Site: 
 

• Institutional controls and monitoring; 
• Containment (on-site disposal); 
• Stability Improvements; 
• Treatment (including reuse and recycling), ex-situ or in-situ; 
• Off-site disposal; and 
• Removal. 

 
Each of these response actions represents a category of technologies. Some overlapping of technologies 
are expected.  For instance, institutional controls and monitoring will be required for contaminated 
media remaining at the site after the cleanup action. The technologies applicable to the Site are 
discussed below by general response actions. 

6.2.2 Institutional Controls and Monitoring 
 

This section is unchanged 

6.2.3 Containment (On-Site Disposal) 
 

This section is unchanged 

6.2.3.1 Capping 
 

This section is unchanged 

6.2.3.2 Surface Water Controls 
 

This section is unchanged 

6.2.3.3 Ground Water Controls 
 
 This section is unchanged 
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6.2.4 Earthen Dam Stability Improvements 
 

This section is unchanged 

6.2.4.1 Groundwater Level Control 
 

This section is unchanged 
 
6.2.4.2 Dam Buttress is changed to read 
 
Dam buttresses or berms are typically coarse material placed along the base (toe) of an earthen dam. The 
buttress improves the stability of an earthen dam. A buttress was previously installed along the base of 
TDF-1 and additional buttressing might be used to minimize the amount of tailings required to be 
removed to improve stability of the TDF-1 dam. This technology is retained. (Note, by reference Table 
6-1 is changed to retain the Dam Buttress technology) 
 
6.2.4.3 Slope Improvements is supplemented by Attachment E, TDF-1 Slope Stabilization Concept 
Development for Amended RI/FS Report, Pend Oreille Mine TDF-1 and TDF-2, URS Corporation, 
December 28, 2009 

6.2.4.4 Geo-Fabric Netting 
 

This section is unchanged 

6.2.5 Treatment 
 

This section is unchanged 

6.2.5.1 Waste and Affected Soil 
 

This section is unchanged 

6.2.5.2 Ground Water 
 

This section is unchanged 
 
6.2.6 Off-Site Disposal is changed to read 
 
Off-site disposal is a general response action for final disposition of excavated waste and affected soil, or 
waste generated by treatment processes.  Complete off-site removal of impacted media would include 
excavating the entire quantity of tailings material in TDF-1 and TDF-2 and moving the material to 
permitted facility for long-term management. While complete off-site removal would be effective in 
meeting the minimum requirements of MTCA, it would likely not be implementable considering the 
large quantity of materials (over 1 million tons), existing infrastructure (roadways), and distance to the 
nearest permitted landfill capable of managing this volume of material. Similarly, cost of complete 
removal would clearly be disproportionate to the benefits over other remedial technologies and actually 
might increase short-term risk to human health through increased potential for vehicular accidents 
and construction-related accidents.   In addition, the RI investigative data indicate limited risk to 
humans and the environment; consequently there is no need to remove the Site waste to another location 
for disposal or to create a new disposal facility for containing the wastes. TDF-l dam stability is an issue 
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for minimizing the potential for tailings releases, but can be improved at the Site without removal off-
Site. Therefore, complete off-site removal and disposal is not retained. 
 
An option considered for the Site is partial excavation, removal and off-Site disposal of materials in areas 
exhibiting elevated concentrations of constituents. The Site wastes are high volume, but low 
concentration/risk materials, and "hot spots" that may be effective to remove off-Site have not been 
observed. Again as mentioned above, there is no benefit in partial excavation and disposal to another 
facility when in-place containment on-Site could be effective. Therefore, partial excavation and off-Site 
disposal of areas containing elevated concentrations of constituents is not retained. 

6.2.7 Removal 
 

This section is unchanged 
 

7.0 CLEANUP ACTION ALTERNATIVE DEVELOPMENT  

This section is unchanged 
 
7.1 Development of Remedial Alternatives References to Alternative 1, 5, and 6  are deleted and the 
opening paragraph of this section is changed to read 
 
Remediation alternatives are developed to meet the MTCA requirements [WAC 173-340-360(2)(a)] 
which include: 
 
7.2.1 Alternative 1: No Action This section has been deleted 
 
7.2.2 Alternative 2: Institutional Controls, Creek #2 Sediment Capture and Monitoring the opening 
paragraph of this section is changed to read 
 
This alternative would eliminate potential Site risks by preventing future residential land use on the 
tailings facilities and Creek #2 sediment migration toward the Pend Oreille River but would not reduce 
risks associated with TDF-1 slope stability. 
 
7.2.3 Alternative 3: TDF-1 Slope Improvement (2.5H:1V) and Accelerate Vegetation on TDF-1 and 
TDF-2 Attachment E, TDF-1 Slope Stabilization Concept Development for Amended RI/FS Report, Pend 
Oreille Mine TDF-1 and TDF-2, URS Corporation, December 28, 2009, presents an alternative slope 
improvement recommendation including 2H:1V and possible use of additional waste rock buttressing. 
Also, this section is changed to read 
 
Alternative 3 would include the same deed restrictions and remedial actions included in Alternative 2. 
Under this alternative the potential risks from erosion or global stability of TDF-1 would be reduced by 
reducing TDF-1 dam face to a 2.5H:1V slope and stabilizing the dam face with an armored and vegetated 
surface. TDF-1 and TDF-2 surfaces would have soil amendments and nutrients added to accelerate 
vegetation. Cover material available from the Ione Stockpile or another suitable cover material source 
will be used as vegetative soils. The Ione Stockpile includes soils and sediment removed from the Cedar 
Creek dam which has been sampled and characterized by Teck.  Long-term maintenance of TDF-1 dam 
for Alternative 3 is anticipated to be significantly reduced compared to Alternative 2.  
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Alternative 3 includes the following major components, which are illustrated in Figure 7-2: 
 

1. Implement institutional controls, conduct monitoring, refurbish TDF-1 surface water diversion 
systems, and construct Creek #2 sedimentation basin as described in Alternative 2; 

 
2. Reduce slope of TDF-1 dam face to 2.5H:1V; 

 
3. Grade the consolidated tailings and excavated area for even slope and good stormwater drainage 

toward the TDF-1 decant tower and new spillway; 
 
4. Place a 0.5-foot thick cap consisting of a mixture of soil (from Ione stockpile or another suitable 

source) and armor rock (from mine waste rock pile - appropriately sized) over the re-sloped TDF-
1 dam face; 

 
5. Vegetate TDF-1 dam face with tilled soil amendments and nutrients followed by hydroseeding; 
 
6. Re-vegetation TDF-1 tailings surface with tilled amendments and nutrients (upper six inches) and 

hydroseeding, but excluding TDF-1 wetland and wetland perimeter soils; 
 
7. Accelerate vegetation on TDF-1 with surface applied amendments to the TDF-1 wetland 

perimeter soils; 
 
8. Re vegetate TDF-2 with tilled amendments and nutrients (upper six-inches) followed by 

hydroseeding; and 
 
9. Annual groundwater monitoring and periodic inspection and maintenance of the sedimentation 

basin, TDF-1 dam face slope and TDF-1 and TDF-2 vegetation. 
 
7.2.4 Alternative 4: TDF-1 Slope Improvement (2.5H:1V), TDF-2 Partial Soil Cap and Accelerate 
Vegetation on TDF-1 and TDF-2 Attachment E presents an alternative slope improvement 
recommendation including 2H:1V and possible use of additional waste rock buttressing.  
 

This section is unchanged other than described above 
 
7.2.5 Alternative 5: TDF-1 Slope Improvement (2.5H:1V), TDF-1 Wetland Removal, TDF-2 Partial 
Soil Cap, Accelerate and Re-Vegetate TDF-1 and TDF-2 , and TDF-1 Wetland Mitigation this 
section is deleted 
 
7.2.6 Alternative 6: TDF-1 Slope Improvement (2.5H:1V), TDF-1 and TDF-2 Soil Cap, Re-
Vegetation of TDF-1, and TDF-2 and TDF-1 Wetland Mitigation this section is deleted 
 
8.0 CLEANUP ALTERNATIVE EVALUATION Alternatives 1, 5 and 6 are deleted from Section 8 by 
reference 
 

This section is unchanged 
 

8.1 Threshold Evaluation 

 
This section is unchanged 
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8.1.1 Protection of Human Health and the Environment is supplemented by Attachment C, 
Supplemental Monitoring Well Installation and Groundwater Monitoring Report, and Attachment D, 
Supplemental Groundwater Monitoring Report and is changed to read 
 
As a threshold criterion, protection of human health and the environment addresses whether a remediation 
alternative would result in sufficiently low residual risk to current and potential future receptors after 
completion of the alternative. Potential unacceptable human health risks exist at the Site for future 
residential land use and, while ecological risks exist at the site, they are not considered significant. 
 
Investigative data indicates that ground water and surface waters are not impacted from Site wastes to 
unacceptable levels at the site boundaries. Since the Site wastes have been present for decades without 
any engineering controls, the potential for ground water or for surface waters to become unacceptably 
impacted by Site wastes at the site boundaries are very low. All alternatives are, therefore, considered to 
be protective of ground water and surface water. 
 
Alternatives 2, 3, and 4 mitigate potential human exposure pathways and eliminate the risks that were 
identified in the HHRA (Section 5.2) because the deed restrictions would eliminate future residential 
land use. Alternative 2 provides a higher risk of TDF-1 stability failure with the release of tailings to the 
environment than Alternatives 3 and 4. Alternative 4 provides the greatest protection to Human Health 
and Environment by providing a soil cap over phytotoxic portions of TDF-2. 

8.1.2 Compliance with Remediation or Cleanup Levels 
 

This section is unchanged 

8.1.3 Compliance with ARARs 
 

This section is unchanged 

8.1.4 Provision for Compliance Monitoring 
 

This section is unchanged 

8.1.5 Summary of Threshold Evaluation 
 

This section is unchanged 
 
8.2 Reasonable Restoration Time Frame is changed to read 
 
A criterion for evaluation of remedial actions under MTCA is the time frame necessary for restoration 
based on factors identified in WAC 173-340-360(4)(b). The factors to be considered for evaluating 
restoration time frame include potential risks to human health and the environment, practicality of 
achieving a shorter restoration timeframe, current and future uses of the site and surrounding areas 
that might be affected by releases from the site, availability of alternative water supplies, likely 
effectiveness and reliability of institutional controls, ability to control and monitor migration of 
hazardous substances at the site, toxicity of hazardous substances at the site, and natural processes that 
might reduce concentrations of hazardous substances at the site.  
 
For instance, Alternative 2, which does not protect slope stability, is considered to have a longer 
restoration timeframe than the other alternatives because potential future slope failures would reduce 
the ability to control migration and increase the risk for releases to surrounding areas. Alternatives 2 
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and 3, which do not provide a soil cover over the phytotoxic portion of TDF-2, reduces the ability to 
control migration of hazardous substances in a portion of the site.   
 
8.3 Use of Permanent Solutions is changed to read 
 
WAC 173-340-360(3) specifies that the remediation alternatives must use permanent solutions to the 
maximum extent practicable. A permanent solution, such as detoxification or complete removal, is not 
practicable at the Site considering the large volume, low toxicity, and nature of the COC. Therefore, 
alternatives are weighed relative to the degree of permanence each provides. The degree of 
permanence is based on consideration of a number of factors. The specified factors, or “permanence 
criteria,” are: 
 

• Overall protectiveness; 

• Permanence by reduction in toxicity, mobility, and volume; 

• Long-term effectiveness and reliability; 

• Short-term risks; 

• Implementability; 

• Cost; and 

• Community acceptance. 

 
These criteria and the basis for evaluating the alternatives against them are defined and discussed below. 
These definitions are consistent with MTCA regulations, but have been refined to minimize the overlap of 
considerations in the criteria. This allows decision makers to consider each criterion independently and 
minimizes double-counting of criteria. In addition, use of independent criteria allows better comparisons 
between and among the criteria; i.e., determining the value of each criterion in terms of the other criteria. 

8.3.1 Overall Protectiveness 
 
This section is unchanged 
 
8.3.2 Permanence by the Reduction of Toxicity, Mobility, and Volume of Hazardous Substances is 
changed to read 
 
This criterion addresses the degree to which a remediation alternative reduces the inherent toxicity, the 
mobility (ability of constituents to migrate from the Site to the environment), or the quantity of material 
(volume or mass). Since the COC are metals, the principal factor in this criterion to be evaluated for the 
remediation alternatives is the reduction in mobility (such as leaching and direct contact) or toxicity  
through bioavailability, evapotranspiration, and barriers. 

8.3.3 Long-Term Effectiveness and Reliability 
 

This section is unchanged 

8.3.4 Short-Term Risks 
 

This section is unchanged 
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8.3.5 Implementability 
 

This section is unchanged 

8.3.6 Cost 
 

This section is unchanged 
 
8.3.7 Community Acceptance is changed to read 
 
After the RI/FS Report is finalized, an alternative is selected and included into a Draft Cleanup Action 
Plan (DCAP). The preferred alternative may be selected during the RI/FS however; Ecology may elect 
to accept the alternative or modify it for inclusion into the DCAP. Ecology also reserves the option to 
choose a different alternative for the DCAP.  The proposed remedial action is described along with the 
basis for its selection in the DCAP. Determination of community acceptance is based on public comments 
on the draft RI/FS Report. Therefore, community acceptance is not included in the FS comparative 
evaluation. Instead, Ecology evaluates community acceptance after the RI/FS Report and draft DCAP are 
released to the public. The proposed remedial action may be modified to address community concerns 
based on public comments. 
 
8.4 Evaluation Methodology for Permanence is changed to read 
 
Selection of a remediation alternative is based on comparative evaluation of the alternatives under the 
permanence criteria. Overall protectiveness and community concerns are not included in the comparative 
evaluation for reasons discussed in Sections 8.3.1 and 8.3.7. The following methodology was used for the 
comparative evaluation: 

1. Each alternative is scored relative to the other alternatives for the five non-cost permanence 
criteria (excluding community acceptance). Because of the nature of the criteria and the 
uncertainties in the evaluation, the scores for these criteria are expressions of relative qualitative 
or semi-quantitative professional judgments. Three alternatives are carried forward to the 
scoring. A relative scale of 1 (worst) to 3 (best) is used. Qualitative scoring for the criteria is 
appropriate and is typically conducted when the information to provide meaningful and 
defensible quantitative scoring is not available, such as is the case for this Site. 

2. The relative values of the non-cost criteria are determined. The relative criteria values are 
expressions of what a scoring unit of one criterion is worth compared to a scoring unit of another 
criterion. In other words, relative criteria values express how much a decreased value (lower 
score) of one criterion is acceptable to improvement (higher score) for another criterion. 

3. The scores for the five non-cost criteria are combined to give overall alternative scores. These 
scores express the relative ranking of maximum practicable permance. 

4. A qualitative comparison of the cost and benefit of the alternatives is made.  
 
8.5 Evaluation of Permanence Criteria for Remediation Alternatives is changed to read 
 
This section provides a comparative evaluation for permanence under MTCA of the alternatives using the 
criteria (non-cost and the cost criteria) (see Section 8.3 and 8.4). The retained alternatives 2, 3, and 4 are 
included in the evaluation, since they meet the threshold criteria (evaluated in Section 8.1). The basis for 
the scoring is provided below. The evaluation and scoring of the alternatives is summarized in revised 
Table 8-1. 
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8.5.1 Overall Protectiveness is changed to read 
 
This criterion of overall protectiveness is a threshold requirement that each remedial alternative must 
meet to be evaluated in this FS. Although Alternatives 2 through 4 meet the threshold requirement, they 
are evaluated in this FS by the relative degree in which each alternative is protective. Alternative 2 relies 
on deed restrictions only for protection of human health risks and is considered to provide the minimum 
overall protectiveness. Alternative 4 provides a soil cover over a portion of TDF-2 that slightly more 
protective than Alternative 3.  
 
The overall protectiveness scores for each of the alternatives that meet threshold requirements are as 
follows: 

• Alternative 2 = 1 
• Alternative 3 = 2 
• Alternative 4 = 3 

 
8.5.2 Long-Term Effectiveness is changed to read 
 
The criterion of long-term effectiveness is scored based on professional judgment and experience in the 
ability of the remedies to achieve and maintain their estimated effectiveness. Alternatives 2, 3, and 4 
create a deed restriction that would prohibit residential land use on site wastes areas. Deed restrictions are 
a common method for eliminating receptor exposures, remain with the deed in perpetuity and are 
enforced through local building permits. Alternative 2 also includes Creek #2 sedimentation basin for 
sediment capture and refurbishing of the existing surface water diversion system to improve reliability 
during potential storms. Alternative 2 does not improve stability from the TDF-1 dam face erosion or 
global dam stability for the facility. Because the factor of safety for the existing conditions are lower than 
typically considered acceptable, there is a higher probability that long-term erosion of the TDF-1 dam 
face and for a global mass failure to occur than the other alternatives. Erosion of the TDF-l dam face can 
be controlled in the long-term through regular monitoring and maintenance of local blow-outs, but may 
not be adequate for global failures. For these reasons, Alternative 2 is therefore given the lowest long-
term effectiveness score. 
 
Alternatives 3 and 4 would have all the components of Alternative 2, but would be more effective and 
reliable because each alternative improves the stability of TDF-1 with dam face slope reduction and 
surface stabilization with a mixture of armor rock and soil that can be regularly monitored and repaired. 
Alternatives 3 and 4 improve the TDF-1 dam to a reduced slope capped with a mixture of soils and 
wastes rock, and therefore do not differ in the long-term effectiveness criterion for minimizing the 
potential for tailings release to the environment. Erosion of the dam face can be controlled for the 
different slopes by using appropriately sized armor rock, buttressing and vegetation for stability. 
Therefore dam erosion should not be materially different for Alternatives 3 and 4. 
 
The major difference among Alternatives 3 and 4 are in the extent of re-vegetation and capping that are 
implemented for TDF-2. The long-term effectiveness of each of these alternatives will be similar once the 
vegetation is established; although the amount of long-term maintenance to establish vegetation may be 
lower for Alternative 4 than for 3. 
 
The long-term effectiveness criterion scores for each of the alternatives that meet threshold requirements 
are as follows: 

• Alternative 2 = 1 
• Alternative 3 = 2 
• Alternative 4 = 3 
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8.5.3 Permanence by Reduction in Toxicity, Mobility, and Volume of Hazardous Substances is 
changed to read 
 
None of the alternatives provide any reduction in volume of waste materials because the COC are metallic 
elements, which cannot be destroyed to reduce their volume. Since the metals in the waste tailings at the 
Site are not significantly dissolving and impacting Site groundwater or Site surface water, reducing the 
potential for dissolution by reducing contact with water or chemical fixation is not of primary importance. 
The only manner in which the metal toxicity could be reduced is by making the metals less bio-available 
from direct exposures and through food chains. Although animal tracking, airborne dispersion and 
ecological food chain dispersion of TDF-I and TDF-2 tailings have not been found to be significant at the 
Site, a clean soil cap can reduce the mobility of metals into the environment from these mechanisms. 
Alternatives 3 and 4 include nutrient amendments of phosphate that are expected to bind lead and 
possibly other metals in the tailings rendering them less bio-available. The major difference in the 
alternatives regarding the permanence criterion is in the amount of clean soil cap provided over tailings 
materials. 
 
Alternative 2 does not provide any reduction in Site metal availability (toxicity) and is given the lowest 
score. Alternatives 3 and 4 add phosphate to the tailings surface to promote plant growth and lower metal 
(mainly lead) availability and toxicity, but Alternative 3 does not cap any of the tailings surfaces (except 
TDF-l dam face). Alternative 4 also installs a clean soil cap over a portion of TDF-2. Therefore, 
Alternatives 4 is given the higher score.  The permanence (by reduction in toxicity. mobility and volume) 
criterion scores for each of the alternatives that meet threshold requirements are as follows: 
 

• Alternative 2 = 1 
• Alternative 3 = 2 
• Alternative 4 = 3 

 
8.5.4 Short-Term Risks is changed to read 
The risk assessment indicates that industrial/construction worker exposures to Site COC by direct contact, 
incidental ingestion and inhalation are at acceptable levels, therefore, this short-term risk is not considered 
a major differentiator for this criterion. This criterion best represents the potential for accidents to occur. 
The potential for accidents to occur is assumed to be dependent on the amount of effort and type of 
equipment required for implementation of each alternative. Alternatives 2 through 4 involve typical 
construction methods and equipment, which in general lower the potential for accidents. On this basis, 
Alternative 2 involves relatively little Site work, and is therefore given the highest score. For the TDF· l 
dam slope reduction and vegetation acceleration, Alternatives 3 and 4 are given lower scores. The only 
differentiation among these alternatives is the amount of construction from transport and placement of the 
clean soil cap required to complete Alternative 4. 
 
The short-term risk criterion scores for each of the alternatives that meet threshold requirements are as 
follows: 
 

• Alternative 2 = 3 
• Alternative 3 = 2 
• Alternative 4 = 1 
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8.5.5 Technical and Administrative Implementability is changed to read 
 
Technical implementability includes factors such as whether the alternative is technically possible and the 
availability of off-Site facilities, services and materials to complete the remedy. Alternatives 2 through 4 
are all technically implementable, because they use standard construction equipment and workers are 
locally available. Therefore technical implementability is not a discriminator among the alternatives. 
Since Alternatives 2 through 4 use similar construction methods and equipment, the availability of 
resources are not a differentiator for this criterion. 
 
Administrative implementability issues for remedial actions include required permits and approvals from 
regulatory agencies. Potential approvals or permits that may be necessary include, but are not necessarily 
limited to: (1) wetlands; (2) forest and wildlife disturbance; and (3) TDF-1 dam stability. Approvals or 
permits for these issues are used for evaluation of administrative implementability criteria. Alternative 2 
would have the least amount of disturbance to natural resources and would be the easiest to obtain 
regulatory approvals and permits for wildlife and wetlands issues. Alternative 2 may not be acceptable to 
the State of Washington, because of the current TDF-1 factor of safety is below 1.5. Therefore, 
Alternative 2 is given the lowest score for this criterion. Alternatives 3 and 4 improve TDF-1 dam 
stability with an estimated factor of safety greater than 1.5.  The administrative implementability for 
TDF-l stability is therefore the same for Alternatives 3 and 4. 
 
Alternatives 3 and 4 require work near the TDF-1 wetland and produce similar levels of noise, although 
for progressively longer durations. Approvals or permits for work adjacent to the TDF-1 wetland will be 
necessary to ensure adequate buffers are maintained for wetland protection. Alternative 3 does not require 
a borrow source for cap soils from adjacent woodland areas, as is assumed for Alternative 4. Therefore, 
Alternative 3 is given the highest overall score for administrative implementability, while Alternative 4 is 
given a slightly lower score.  
 
The technical and administrative criterion scores for each of the alternatives that meet threshold 
requirements are as follows: 
 

• Alternative 2 = 1 
• Alternative 3 = 3 
• Alternative 4 = 2 

 
 
8.5.6 Net Benefit (Overall Non-Cost Evaluation) is changed to read 
 
The permanence and net benefit of the alternatives is determined by combining the criteria scores. The 
net benefit or overall non-cost scores are given in Table 8- 1. Using these scores, the alternatives rank in 
the following order (most beneficial to least beneficial): 
 

1. Alternative 4: TDF-1 Slope Improvement, TDF-2 Partial Soil Cap and Accelerate Vegetation on 
TDF-1 and TDF-2; 

2. Alternative 3: TDF-1 Slope Improvement and Accelerate Vegetation on TDF-1 and TDF-2; 
3. Alternative 2: Institutional Controls, Creek #2 Sediment Capture 

 

8.5.7 Cost 
 

This section is unchanged 
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8.5.8 Disproportionate Cost Analysis and Overall Evaluation is changed to read 
 
Under WAC 173-340-360(3)(e), a cleanup action is disproportionate "if the incremental cost of the 
alternative over that of a lower cost alternative exceeds the incremental degree of benefits achieved by the 
alternative over that of the other lower cost alternative". The disproportionate cost analysis is only used 
for the alternatives that meet the minimum threshold criteria (Section 8.1) and provide an appropriate 
level of protection for the identified risks at the Site. 
 
Alternative 4 provides the greatest degree of permanence of the alternatives evaluated, primarily 
because of the addition of the soil cap over phytotoxic portions of TDF-2. Therefore, Alternative 4 is 
the baseline alternative. The disproportionate benefit/cost analysis is performed qualitatively using best 
professional judgment, comparing Alternative 4 to the other two alternatives.   
 
Alternative 2, while meeting the minimum requirements of MTCA, is much less permanent than 
Alternative 4. The incremental benefit to human health and the environment for the additional cost 
between Alternatives 2 and 4 is large, primarily because of reduced TDF-1 dam slope in Alternative 4. 
Consequently, Alternative 4 is the preferred alternative between Alternatives 2 and 4 from a 
benefit/cost perspective. 
 
However, the incremental benefit to human health and environment for the additional cost between 
Alternatives 3 and 4 are small.  For the five evaluation criteria mentioned above, Alternative 4 is the 
preferred alternative over Alternative 3 in just three of the evaluation criteria.  Alternative 4 provides 
for a covering barrier over phytotoxic portions of TDF-2, which will help protect plants and  wildlife in 
a relatively small area. This benefit will lessen over time as vegetation is established over the phyotoxic 
area using soil amendments and fertilizers. Based on professional judgment, the estimated incremental 
cost of approximately $225,000 (Capital and Inspection and Maintenance Costs) of Alternative 4 over 
Alternative 3 exceeds the degree of benefit provided by the soil cover.  
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REVISED TABLES 



Collection % Moisture % Solids
Sample Description Sample ID Date

TDF-1 Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight
TDF-1, Test Pit-1 Composite PO-TDF1-T1C 7/30/2005 12.8 13.9 8.35 9.1 6.54 7.1 19.3 21.0 506 551 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 988 1075 0.098 0.107 8.1 91.9
TDF-1, Test Pit-2 Composite PO-TDF1-T2C 7/30/2005 19.0 21.7 6.77 7.7 17.4 19.9 13.1 15.0 406 464 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 2860 3269 0.302 0.345 12.5 87.5
TDF-1, Test Pit-3 Composite PO-TDF1-T3C 7/30/2005 16.6 20.2 7.42 9.0 13.3 16.2 23.9 29.0 409 497 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 2190 2661 0.165 0.200 17.7 82.3
TDF-1, Test Pit-4 Composite PO-TDF1-T4C 7/30/2005 13.8 16.8 7.21 8.8 14.2 17.3 34.1 41.4 360 437 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 2620 3183 0.122 0.148 17.7 82.3
TDF-1, Test Pit-5 Composite PO-TDF1-T5C 7/30/2005 10.7 11.5 8.83 9.5 7.22 7.8 25.7 27.6 414 445 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 1410 1516 0.125 0.134 7.0 93.0
TDF-1, Test Pit-6 Composite PO-TDF1-T6C 7/30/2005 10.9 12.1 8.76 9.7 5.03 5.6 21.9 24.3 291 323 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 870 966 0.113 0.125 9.9 90.1
TDF-1, Test Pit-7 Composite PO-TDF1-T7C 7/30/2005 14.3 16.2 10.6 12.0 8.14 9.2 50.8 57.7 421 478 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 961 1091 0.0817 0.093 11.9 88.1
TDF-1, Test Pit-8 Composite PO-TDF1-T8C 8/12/2005 10.2 14.7 26.4 38.0 11.8 17.0 87.8 126.5 935 1347 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 2560 3689 0.253 0.365 30.6 69.4

TDF-1, Test Pit-18 Composite (dup) PO-TDF1-T18C 8/12/2005 9.3 13.3 49.7 71.3 11.2 16.1 69.2 99.3 474 680 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 2270 3257 0.233 0.334 30.3 69.7
TDF-1, Test Pit-9 Composite PO-TDF1-T9C 7/30/2005 7.8 8.6 9.33 10.3 10.2 11.3 20.9 23.1 352 390 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 1260 1395 0.227 0.251 9.7 90.3
TDF-1, Test Pit-10 Composite PO-TDF1-T10C 7/30/2005 4.7 5.3 10.5 11.8 4.03 4.5 19.6 22.1 186 210 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 730 823 0.107 0.121 11.3 88.7
TDF-1, Test Pit-11 Composite PO-TDF1-T11C 7/30/2005 13.9 15.7 8.95 10.1 7.77 8.8 27.1 30.7 505 572 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 968 1096 0.102 0.116 11.7 88.3
TDF-1, Test Pit-12 Composite PO-TDF1-T12C 7/30/2005 9.8 11.1 10.8 12.2 4.86 5.5 33.2 37.6 314 356 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 808 915 0.113 0.128 11.7 88.3

TDF-2
TDF-2, Test Pit-13 Composite PO-TDF2-T13C 7/29/2005 12.4 14.7 33.2 39.4 25.4 30.2 52.6 62.5 563 669 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 4870 5784 0.578 0.686 15.8 84.2
TDF-2, Test Pit-14 Composite PO-TDF2-T14C 7/29/2005 14.9 16.4 19.4 21.3 14.2 15.6 27.1 29.8 411 452 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 2440 2681 0.233 0.256 9.0 91.0
TDF-2, Test Pit-15 Composite PO-TDF2-T15C 7/29/2005 10.3 11.6 239.0 269.8 9.22 10.4 44.0 49.7 375 423 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 1810 2043 0.185 0.209 11.4 88.6
TDF-2, Test Pit-16 Composite PO-TDF2-T16C 7/29/2005 14.3 15.9 168.0 186.5 11.1 12.3 41.5 46.1 445 494 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 1380 1532 0.142 0.158 9.9 90.1
TDF-2, Test Pit-17 Composite PO-TDF2-T17C 7/29/2005 15.7 17.1 13.6 14.8 12.1 13.2 30.4 33.2 471 514 <4.0 (<1.0 MDL) <4.0 (<1.0 MDL) 1740 1897 0.145 0.158 8.3 91.7

MTCA Human (Unrestricted)1

MTCA Human (Industrial)2

MTCA Ecological (Terrestrial)3

Notes:
     1  MTCA  Method A Unrestricted if available, otherwise MTCA Method B direct contact
     2  MTCA Method A Industrial if available, otherwise MTCA Method C direct contact
     3  Lowest value from MTCA Table 749-3 and shown if MTCA Method A value is not available.
Highlighting indicates concentration over any screening level
BOLD numbers indicate analytical detections above laboratory PQL
Initial concentrations were originally reported  on a wet weight basis. Comparison to screening levels is on a dry weight basis.

TDF-1 and TDF-2 Tailings Total Metal Content
Table 3-1 Revised

20 24,000400

As
(mg/kg)

Ba
(mg/kg)

20
2
2

250
1,000

2,960
129,500

50

16,000
700,000

102
17,500

1.0 86

2
2unlimited

Cd
(mg/kg)

Cu
(mg/kg)

Pb
(mg/kg)

Se
(mg/kg)

Zn
(mg/kg)

Hg
(mg/kg)
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Collection % Moisture % Sol
Sample Description Sample ID Date

Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight

C1-1S 8/25/2005 4.9 6.7 92.1 126.2 1.01 1.38 19.0 26.0 51.5 70.5 <4.0 <4.0 173 237 < 0.0330 < 0.0330 27.0 73.0
C1-1S 5/10/2006 <2.5 <2.5 16.3 155.2 0.28 2.67 4.0 38.1 8.31 79.14 <4.0 <4.0 39.7 378 < 0.0330 < 0.0330 89.5 10.5
C1-2S 8/12/2005 <2.5 <2.5 28 57 2.13 4.30 8.3 16.8 45.9 92.7 <4.0 <4.0 155 313 < 0.0330 < 0.0330 50.5 49.5
C1-2S 5/8/2006 3.8 7.6 35.3 70.2 2.05 4.08 15.9 31.6 119 237 <4.0 <4.0 282 561 0.06 0.13 49.7 50.3
C2-1S 8/11/2005 7.6 15.9 54.8 114.6 3.62 7.57 18.5 38.7 232 485 <4.0 <4.0 892 1866 0.06 0.13 52.2 47.8
C2-1S 5/8/2006 22.5 32.2 113 162 5.06 7.25 27.2 39.0 301 431 6 8.6 1580 2264 0.12 0.17 30.2 69.8
C2-2S 8/10/2005 8.6 14.5 52.9 89.2 4.36 7.35 14.1 23.8 247 417 <4.0 <4.0 1050 1771 0.08 0.13 40.7 59.3
C2-2S 5/8/2006 9.6 13.0 31.6 42.7 4.68 6.32 18.7 25.3 339 458 6 8.1 878 1186 0.13 0.18 26.0 74.0
W1-1S 8/12/2005 3.6 8.6 44.7 106.7 5.20 12.41 36.8 87.8 212 506 <4.0 <4.0 1270 3031 0.17 0.40 58.1 41.9
W1-1S 5/10/2006 4.0 8.8 47.3 104.4 5.75 12.69 39.2 86.5 239 528 5 11.0 1290 2848 <5.5 <5.5 54.7 45.3
W1-2S 8/12/2005 6.0 9.6 44.8 71.6 7.44 11.88 48.7 77.8 328 524 <4.0 <4.0 1730 2764 0.15 0.24 37.4 62.6
W1-2S 5/10/2006 8.9 11.4 60.0 77.0 10.70 13.74 85.1 109.2 564 724 5 6.4 2900 3723 <5.5 <5.5 22.1 77.9
UD-1S 8/12/2005 <2.5 <2.5 29.10 112.79 1.58 6.12 22.4 86.8 64.9 252 <4.0 <4.0 197 764 0.06 0.21 74.2 25.8
UD-1S 5/8/2006 <2.5 <2.5 27 136 1.92 9.50 15.3 75.7 59 292 <4.0 <4.0 190 941 0.07 0.33 79.8 20.2

Seep #4 Sediment S4-S 5/10/2006 4.0 8.8 30.8 67.8 1.91 4.21 16.6 36.6 193 425 <4.0 <4.0 738 1626 0.09 0.19 54.6 45.4
S5-1S 8/11/2005 <2.5 <2.5 129 717 2.58 14.33 4.1 22.8 32.5 180.6 <4.0 <4.0 254 1411 < 0.0330 < 0.0330 82.0 18.0
S5-1S 5/8/2006 <2.5 <2.5 268 1729 5.04 32.52 5.9 38.1 34.5 222.6 <4.0 <4.0 367 2368 0.04 0.25 84.5 15.5

Seep #7 Sediment S7-S 5/10/2006 2.8 17.2 45.8 281.0 1.56 9.57 9.4 57.7 97.1 595.7 5 30.7 904 5546 0.06 0.34 83.7 16.3
Seep #8 Sediment S8-S 5/10/2006 2.5 15.6 33.7 210.6 0.79 4.94 3.1 19.4 7.35 45.94 <4.0 <4.0 1930 12063 < 0.0330 < 0.0330 84.0 16.0

MTCA Human (Direct Contact, Unrestricted)1

MTCA Human (Direct Contact, Industrial)2

MTCA Ecological (Terrestrial)
Proposed Washington State Fresh Water Sediment Criteria
Consenus Based Freshwater Sediment PEC's
Consenus Based Freshwater Sediment TEC's

Highlighting indicates concentration over one or more screening level
BOLD numbers indicate analytical detections above laboratory PQL
NA = Sediment criteria doesn't exist for given parameter
1  Method B unless otherwise noted
2 Method C unless otherwise noted
3  Method A Unrestricted
4  Method A Industrial

Hg
(mg/kg)

Se
(mg/kg)

Zn
(mg/kg)

Cu
(mg/kg)

Pb
(mg/kg)

Ba
(mg/kg)

Cd
(mg/kg)

TDF-1 Wetland Sediment #2

Unnamed Ditch Sediment

As
(mg/kg)

33
9.79

Analytical Results of Sediment Samples for the TDF-1 and TDF-2 RI/FS
Table 3-11 Revised

Seep #5 Sediment

Creek #1, Sediment Sample, Upstream, 
near headwaters of creek drainage.
Creek #1, Sediment Sample, 
Downstream, near outfall area.
Creek #2, Sediment Sample, Upstream, 
near diversion pipe discharge area.
Creek #2, Sediment Sample, 
Downstream, near outfall area.
TDF-1 Wetland Sediment #1

102
NA

203

204

10
20

NA
NA

80.0
3,500

4.0
0.6

4.98
0.99

16,000
700,000

2,960
129,500

50
80

NA
NA

2503

1,0004

50
335

149
31.6

128
35.8

459
121

400
17,500

24,000
unlimited

86
140

0.3
NA

1.06
0.18

24
1,050

0.4
0.5
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Common Name Scientific Name
Federal 
Status2

State 
Status3

Columbia spotted frog Rana luteiventris SC
Northern leopard frog Rana pipiens FCo SE

Bald eagle Haliaeetus leucocephalus FCo SS
Harlequin duck Histrionicus histrionicus FCo
Northern Goshawk Accipiter gentilis FCo SC
Olive-sided flycatcher Contopus borealis FCo
Peregrine falcon Falco peregrinus anatum FCo SS

Pygmy whitefish Prosopium coulteri FCo SS
Bull trout Salvelinus confluentus FT SC
Interior redband rainbow trout Oncorhynchus mykiss gairdneri FCo

California wolverine Gulo gulo luteus FCo SC
Fringed myotis Myotis thysanodes FCo
Gray wolf Canis lupus FE in W 2/3 

of WA
SE

Grizzly Bear Ursus arctos FT SE
Long-eared myotis Myotis evotis FCo
Long-legged myotis Myotis volans FCo
North American Lynx Lynx canadensis FT ST
Pacific fisher Martes pennanti pacifica FC SE
Pale Townsend's big-ear bat Corynorhinus townsendii pallescens FCo SC
Woodland caribou Rangifer tarandus caribou FE SE
Yuma myotis Myotis yumanensis FCo

1   Source: U.S. Fish and Wildlife Service (2009), and Washington Department of Fish and Wildlife (2009).

2   FE = Federal endangered; FT = Federal threatened; FCo = Federal species of concern; FC = Federal candidate; and
     FP = Federal proposed for listing under the Endangered Species Act

3   SE = State endangered; ST, State threatened; SC = State candidate; and SS = State sensitive.

Mammal

Fish

Wildlife Species of Concern Found Near the Pend Oreille Mine1
Table 4-3 Revised

Amphibian

Bird
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Metal Analyte Units
MTCA Method 
A Unrestricted 

Soil Levels

MTCA Method 
B Unrestricted 

Soil Levelsb

MTCA Method 
A Industrial 
Soil Levels

MTCA Method 
C Industrial 
Soil Levelsb

Typical 
Pratical 

Quantification 
Limits

Washington 
State 

Background 
Levels

Proposed 
Unrestricted Land 

Use Screening Levels

Proposed 
Industrial Land 
Use Screening 

Levels

Arsenic mg/kg 20 0.67 20 87 2.5 7 20 87

Barium mg/kg none 16,000 none 700,000 5 255 16,000 700,000

Cadmium mg/kg 2a 80 2a 3,500 1 1 80c 3,500

Copper mg/kg none 3,000 none 130,000 5 36 3,000 130,000

Lead mg/kg 250 none 1,000 none 5 17 250 1,000

Mercury mg/kg 2a 24 2a 1,550 0.03 0.07 24 1,550

Selenium mg/kg none 400 none 18,000 4 0.78 400 18,000

Zinc mg/kg none 24,000 none unlimited 10 86 24,000 unlimited

a = MTCA Method A Cleanup Level for the protection of groundwater, not human soil ingestion or soil direct contact

b = MTCA Method B Cleanup Level for direct human contact and ingestion

Pend Oreille Mine TDF-1 and TDF-2 RI/FS, Washington
Potentially Applicable Human Health Screening Levels for Soils

Table 4-4 Revised
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Plants Invertebrates Avian Mammalian

Arsenic mg/kg 10 60 132 20 18 NA 43 46 33 9.79

Barium mg/kg 500 none 102 none none 330 none 2,000 none none

Cadmium mg/kg 4 20 14 0.6 32 140 0.77 0.36 4.98 0.99

Copper mg/kg 100 50 217 80 95 54 Pending Pending 149 31.6

Lead mg/kg 50 500 118 335 210 1,700 11 56 128 35.8

Mercury mg/kg 0.3 0.1 5.5 0.5 NA NA NA NA 1.06 0.18

Selenium mg/kg 1 70 0.3 none 1 NA Pending Pending none none

Zinc mg/kg 86 200 360 140 130 120 Pending Pending 459 121

Plants Invertebrates Avian Mammalian

Arsenic mg/kg 7 2.5 20a 60 20a 132
Barium mg/kg 255 5 500 255 255 255

Cadmium mg/kg 1 1 4 20 39b 14b

Copper mg/kg 36 5 100 50 217 217
Lead mg/kg 17 5 50 500 118b 125b

Mercury mg/kg 0.07 0.03 0.3 0.1 5.5 5.5
Selenium mg/kg 0.78 4 1 70 0.87b 0.31b

Zinc mg/kg 86 10 86 200 359b 973.8b

There is a difference between MTCA concentrations and EPA values in terms of intended uses. MTCA values are presented as potential cleanup targets; 
EPA values are presented as screening-level values that are explicitly identified as not being cleanup targets.
Notes:   a MTCA Method A Unrestricted Soil Cleanup Level
                       b Site Specific Terrestrial Ecological Risk Evaluation (see Table 4-9). Note that the lowest mammalian value shown.

Proposed Ecological Soil Screening Criteria

Pend Oreille Mine TDF-1 and TDF-2 RI/FS
Potentially Applicable Terrestrial Ecological Health Screening Levels for Soils and Sediments

Table 4-6 Revised

Consensus Based 
Freshwater 

Sediment PECs

Consensus Based 
Freshwater 

Sediment TECs

Metal Analyte Units

Washington 
State Soil 

Background 
Levels

Practical 
Quantification 

Limits

EPA Region X Ecological Soil Criteria 
(National Eco-SSls) [Interim Final: As, Ba, 

Cd, and Pb March 2005; Cu, Se, Zn, 
March 2003]

Metal Analyte Units

MTCA 
Ecological Soil 

Indicator 
Concentration 

(Plants)

MTCA 
Ecological Soil 

Indicator 
Concentration 

(Soil Biota)

MTCA 
Ecological Soil  

Indicator 
Concentration 

(Wildlife)

Proposed 
Washington 

State 
Freshwater 
Sediment 
Criteria
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Supplemental Table 4-8

Summary of Screening Level Exceedances
Pend Oreille Mine TDF-1 and TDF-2 RI/FS, Washington

Arsenic

Barium
Cadmium
Copper
Lead

Selenium
Zinc

Mercury
Other

Arsenic

Barium
Cadmium
Copper
Lead

Selenium
Zinc

Mercury
Other

1

TECs
Arsenic Yes
Barium N/A

Cadmium Yes
Copper Yes
Lead Yes

Selenium N/A
Zinc Yes

Mercury Yes
Other N/A

N/A N/A

COC Sediment
MTCA Proposed Freshwater Sediment Criteria

Yes No
Yes No

Yes N/A
N/A No

Yes No
Yes No

Yes No, screened out by MTCA Method A (one sample 
exceeds but less than twice MTCA A soil cleanup level)

N/A No

COC

N/A

N/A

No (two samples exceed [about 10%] and both are 
less than twice the cleanup level)

Tailings and Soils
MTCA Method A Unrestricted Soil Cleanup Levels MTCA Method B Direct Contact Soil Cleanup Levels

N/A
N/A

None
N/A

No
No
No
N/A

Yes

Yes

N/A

No
No

N/A
No

COC Sediment
Proposed Washington State Fresh Water Sediment 

Criteria, PECs, TECs1
MTCA Method B Direct Contact Soil Cleanup Levels

PECs
Yes (one sample from Creek #2 near pipe discharge) No

N/A N/A

N/A

Yes Yes
Yes, TDF-1, TDF-2, Unnamed Ditch Sediment only No

N/A N/A

See below

Yes Yes
No No

Yes Yes
N/A

1/21/2010 Page 1 of 3 URS Corporation



Supplemental Table 4-8

Summary of Screening Level Exceedances
Pend Oreille Mine TDF-1 and TDF-2 RI/FS, Washington

Arsenic
Barium

Cadmium
Copper
Lead

Selenium
Zinc

Mercury
Other

Arsenic
Barium

Cadmium
Copper
Lead

Selenium
Zinc

Mercury
Other

1

Federal Water Quality Criteria
Arsenic No
Barium N/A

Cadmium Yes (one sample from Creek #1 near outfall area)
Copper No
Lead N/A

Selenium N/A
Zinc No

Mercury No
Other No

N/A Iron, manganese, sulfate

N/A No
No No

No N/A
N/A No

No N/A
N/A No

No N/A
N/A No

N/A Iron (in one sample from TDF-1 North Diversion Culvert)
manganese, sulfate

COC Groundwater (dissolved results)1
MTCA Method A Groundwater Cleanup Levels MTCA Method B Groundwater Cleanup Levels

N/A Yes (one sample from Unnamed Ditch below TDF-1)
No No

Yes (one sample from Seep #4 below TDF-1) N/A
N/A No

No N/A
N/A No

No N/A
N/A No

COC Seep Water (as groundwater, dissolved results)
MTCA Method A Groundwater Cleanup Levels MTCA Method B Groundwater Cleanup Levels

COC
MTCA Method B Surface Water Hardness Dependant Water Quality Criteria

No N/A
N/A N/A

No N/A

No No
No No

No No

See URS 2008-2010 groundwater monitoring reports for total metals results

Surface Water

No No
N/A N/A

N/A No
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Supplemental Table 4-8

Summary of Screening Level Exceedances
Pend Oreille Mine TDF-1 and TDF-2 RI/FS, Washington

Risk Quotient Analysis (Section 5.3.2) for Small 
Mammalian Predator, Small Mammalian Herbivore, 

Ungulates, Carnivorous Raptors, Ducks
Arsenic N/A
Barium N/A

Cadmium No
Copper N/A
Lead No

Selenium No
Zinc No

Mercury N/A
Other N/A

No (screened out by Method A) N/A

COC Ecological Risk of Tailings and Soil
MTCA Ecological Indicator Soil Concentraions for 

Protection of Plants and Animals
Site-Specific Terrestrial Ecological Risk Evaluation 

(MTCA Table 749-4)

Yes, two samples from TDF-2 N/A
Yes Yes (mammalian predator only)

Yes, one sample from TDF-1 and one from TDF-2 N/A
Yes Yes (mammalian and avian predator only)
No No
Yes Yes

No (screened using Method A) N/A
N/A N/A
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Table 4-9
Site-Specific Terrestrial Ecological Risk Evaluation

Pend Oreille Mine TDF-1 and TDF-2 RI/FS

Cadmium Lead Selenium Zinc
TShrew mg/kg-d 15 20 0.725 703.3
FIRShrew,DW kg dry food/kg body weight-day 0.45 0.45 0.45 0.45
PSB (shrew) unitless 0.5 0.5 0.5 0.5
BAFWorm mg/kg-d 4.6 0.69 10.5 3.19
SIRShrew,DW kg dry soil/kg body weight-day 0.0045 0.0045 0.0045 0.0045
RGAFSoil,shrew unitless 1.0 1.0 1.0 1.0
SCMP

1 mg/kg 14 125 0.31 973.8

Cadmium Lead Selenium Zinc
TRobin mg/kg-d 20 11.3 1 131
FIRRobin,DW kg dry food/kg body weight-day 0.207 0.207 0.207 0.207
PSB (robin) unitless 0.52 0.52 0.52 0.52
BAFWorm mg/kg-d 4.6 0.69 10.5 3.19
SIRRobin,DW kg dry soil/kg body weight-day 0.0215 0.0215 0.0215 0.0215
RGAFSoil,robin unitless 1.0 1.0 1.0 1.0
SCMP

1 mg/kg 39 118.0 0.87 359

Cadmium Lead Selenium Zinc
Tvole mg/kg-d 15 20 0.55 537.4
FIRVole,DW kg dry food/kg body weight-day 0.315 0.315 0.315 0.315
PPlant,vole unitless 1.0 1.0 1.0 1.0
KPlant mg/kg-d 0.14 0.0047 0.0065 0.095
SIRVole,DW kg dry soil/kg body weight-day 0.0079 0.0079 0.0079 0.0079
RGAFSoil,vole unitless 1.0 1.0 1.0 1.0
SCMP

1 mg/kg 288 2,132 55 14,208

Notes: 1 SCMP calculated using equations defined in MTCA Table 749-4 and default assumptions

Mammalian Predator

Avian Predator

Mammalian Herbivore
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ATTACHMENT A 
 

DRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT FOR THE PEND 
OREILLE MINE TAILINGS DISPOSAL FACILITY TDF-1 AND TDF-2, GOLDER 

ASSOCIATES, OCTOBER 10, 2006













































































































































































































































































































































































































































































































































































































































































































































































































 

  

 
 
 
 
 
 
 
 

ATTACHMENT B  
 

PEND OREILLE MINE TDF-1 AND TDF-2 HYDROGEOLOGY DATA REVIEW 
MEMORANDUM, URS CORPORATION, MAY 8, 2008 



MEMORANDUM 
 
 

URS Corporation 
920 North Argonne Road, Suite 300 
Spokane, WA 99212-2722 
Tel:  509.928.4413 
Fax: 509.928.4415 

TO: Ms. Kris McCaig 
 Senior Environmental Coordinator 
 Teck Cominco American Incorporated 
FROM: David Enos 
DATE: May 8, 2008 
FILE: 36298248 
SUBJECT: Pend Oreille Mine TDF-1 and TDF-2 Hydrogeology Data Review 

Introduction and Objectives 
URS Corporation (URS) was asked by Teck Cominco American Incorporated (TCAI) to 
review existing hydrogeological data developed for the area of the Pend Oreille Mine (POM) 
site near tailings disposal facilities (TDF) #1 and #2.  Data reviewed includes the Draft 
Remedial Investigation/Feasibility Study (RI/FS) Report for the POM TDF-1 and TDF-2 
prepared by Golder dated October 17, 2006; Stability Assessment Report, Pend Oreille 
Tailings Pond No. 1, prepared by Dames and Moore dated July 15, 1988; soil boring and 
monitoring well logs for various explorations completed at and near TDF-1 and TDF-2; and 
miscellaneous internal files and reports containing hydrogeologic data pertaining to the site. 
Figures 1 and 2 present the site vicinity and overall location of tailings facilities at the Pend 
Oreille Mine site.  

The objective of the review was to develop an independent conceptual site hydrogeologic 
model of near surface groundwater flow conditions in the area of TDF-1 and TDF-2, identify 
data gaps, if any, and to develop potential monitoring well locations to fill data gaps if 
warranted.  The purpose of the review is to evaluate whether the current groundwater 
monitoring network is sufficient to characterize potential groundwater chemical impacts of 
TDF-1 and TDF-2 at the point of compliance as part of the RI/FS conducted for the site. 

Conceptual Site Hydrogeologic Model 
Near surface groundwater beneath the site appears to be present in unconfined conditions 
across most of the site. The near surface aquifer appears to be comprised of three different 
aquifer subunits.  These subunits include a thin perched or semi-perched aquifer in the northern 
portion of the site; the main regional aquifer underlying TDF-2, portions of TDF-1, and 
extending south to TDF-3; and an aquifer subunit present within saturated zones of TDF-1.  
The following summarizes our understanding of each of these three aquifer subunit. 

Perched Aquifer Subunit.  This aquifer is characterized by MW-203. Groundwater elevation 
at MW-203 is approximately 2,290 feet above mean sea level (MSL) (August 2005), with a 
saturated thickness of about 3 feet based on the bedrock elevation of 2,287 MSL, which 
perches the aquifer subunit.  This aquifer subunit is comprised of tailings material at the MW-
203 location, although it is possible that portions of this aquifer are comprised of glaciofluvial 
deposits north and northeast of MW-203.  Groundwater flow direction is unknown although 
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flow might be toward the regional aquifer southwest or northwest of MW-203.  Recharge of 
this aquifer is likely from upland areas and local precipitation. Figure 3 presents approximate 
bedrock elevations at exploration locations at the site. Figure 4 presents approximate 
groundwater elevations. 

Regional Aquifer. This aquifer is represented by MW-201; the monitoring wells located north 
of TDF-3 including MW-2 and MW-7; and possibly the seep located downgradient of TDF-1.   
Wetlands on TDF-1 might be a transitional area where this aquifer partially recharges the 
aquifer subunit within TDF-1 and perches on fine-grained tailings material.  One historic soil 
boring completed within TDF-1 during late 1987 might have encountered this unit beneath 
TDF-1 (Boring 4 in Dames and Moore, 1988).  Groundwater elevations vary from about 2,253 
feet MSL (August 2005) at MW-201 to approximately 2,263 and 2,267 feet MSL in 
monitoring wells MW-7 and MW-2 respectively (July 2005).  This aquifer is comprised of 
glaciofluvial sands and gravels with a saturated thickness ranging from about 10 feet near 
MW-201 to greater than 15.7 feet and 27 feet near MW-2 and MW-7, respectively.  The 
bedrock elevation beneath this aquifer is about 2,200 feet MSL across much of the study area, 
decreasing to the west and northwest and increasing to the northeast.  The northern extent of 
the aquifer appears bounded by bedrock between MW-201 and MW-202.  The bedrock 
encountered beneath the north portion of TDF-2 appears to have a relatively steep contour 
between MW-201 and MW-202 becoming less steep between MW-202 and MW-203. 
Recharge of this aquifer is likely from upland areas including the TDF-1 aquifer subunit, TDF-
2 and the perched aquifer subunit, the TDF-3 area, and local precipitation. Discharge of this 
aquifer is likely through seeps/creeks along the Pend Oreille River canyon and subsurface flow 
to the Pend Oreille River pool.  

TDF-1 Aquifer Subunit. This aquifer subunit is limited to saturated tailings contained within 
TDF-1. Piezometers PO-1 to PO-5 characterizes groundwater in this subunit.  Wetlands located 
on the southeastern and upgradient side of TDF-1 are likely a transitional area between the 
regional aquifer and this subunit.  Groundwater elevations in this aquifer range from about 
2,225 feet MSL near the center of TDF-1 to about 2,250 feet MSL (approximately the ground 
surface) along the southeastern (upgradient) edge of TDF-1, based on the presence of wetland 
in this location.  Saturated thickness as observed in piezometers varies from 8 feet to 39 feet.  
Bedrock bounds the lower portion of most of this aquifer subunit although the northwest 
portion of TDF-1 might be underlain with glaciofluvial sands and gravels.  Recharge of this 
aquifer subunit likely occurs through precipitation on the surface of TDF-1 and inflow from the 
regional aquifer along the southeastern upgradient edge of TDF-1.  Discharge of this aquifer 
likely occurs through decant and drainage structures constructed within TDF-1, seepage to 
underlying sands and gravels, and drainage along the tailings dam.  

Data Gaps 

Perched Aquifer Subunit. Extent and flow direction of this aquifer subunit are unknown.   
However, it is probable that groundwater from this unit discharges to the regional aquifer 
northwest or southwest of MW-203.  Because this perched aquifer subunit has a relatively thin 
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saturated interval which likely drains to the regional aquifer, no additional investigation is 
warranted in our opinion. 

Regional Aquifer.   Within the immediate area near TDF-1 and TDF-2, three wells have been 
completed into this aquifer.  Two of these wells, MW-2 and MW-7, are located upgradient 
from TDF-1 and TDF-2, but downgradient from TDF-3.  MW-201 is located within the TDF-2 
area, upgradient from TDF-1.  Additional wells have been installed into this aquifer upgradient 
of the site near TDF-3 but are not considered for this study.  The absence of groundwater 
monitoring wells downgradient from TDF-1 is a data gap. 

TDF-1 Aquifer Subunit.  Groundwater occurrence, flow direction and gradient, and discharge 
are relatively well characterized.  The hydrogeology relating to the wetland area near the 
southeast portion of TDF-1 and the interaction of this subunit with the regional aquifer is not 
well understood.  

Recommendations 
Perched Aquifer Subunit.  URS does not recommend additional characterization of this 
aquifer subunit given the purpose of identifying potential groundwater chemical impacts at the 
point of compliance.  

Regional Aquifer.  URS recommends that three monitoring wells be installed downgradient 
from TDF-1 as shown on Figure 4. One of these wells, MW-301, should be installed south of 
the 54000N grid line along the access road west of TDF-1. The second well, MW-302, should 
be completed between the central portion of TDF-1 and the Pend Oreille River. The third well, 
MW-303, should be completed immediately north of Stream 2 along the access road.  All wells 
should be completed in unconsolidated soils overlying bedrock.  The following provides 
justification of these wells. 

MW-301. This well will provide hydrogeologic control to the southwest, will provide data 
regarding groundwater chemistry downgradient from the southern portion of the TDF-1, and is 
likely to represent chemical releases from portions of TDF-1 underlain by bedrock. 

MW-302. This well is sited to evaluate groundwater conditions along a flat area downgradient 
from the central portion of TDF-1.  The subsurface conditions in this area are unknown and 
bedrock might be present at a shallow depth. This well will not be completed if soil borings do 
not encounter saturated soils above bedrock in this area.  

MW-303. This well is sited to capture groundwater discharges from portions of TDF-1 
underlain by glaciofluvial deposits.  These glaciofluvial deposits likely represent larger 
groundwater discharges including more potential contaminant mass. In addition, this well will 
likely represent the combined TDF-1 and TDF-2 affects upstream of the point of compliance.  

Each of the new wells should be developed and surveyed as described in the Draft Work Plan, 
Groundwater Monitoring Well Installation, Pend Oreille Mine TDF-1, dated February 20, 
2008.  Further, URS recommends using monitoring wells MW-2 and MW-7, located 
downgradient from TDF-3, as upgradient monitoring wells for evaluating TDF-1 and TDF-2 
groundwater conditions.  Groundwater from monitoring wells MW-2, MW-7, MW-201, MW-
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301, MW-302, and MW-303 should be measured and sampled for total metals and other 
constituents as described in the February 20, 2008 Draft Work Plan to evaluate groundwater 
conditions in the vicinity of TDF-1 and TDF-2. 

TDF-1 Aquifer Subunit. URS does not recommend additional characterization of this aquifer 
subunit. Understanding the interaction of the regional aquifer to the wetlands on TDF-1 is 
likely not necessary to evaluate groundwater chemical impacts at the point of compliance. 
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Figure 3

Approximate Bedrock Elevations
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Figure 4

Groundwater Elevations and
Proposed Monitoring Well Locations
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1.0 INTRODUCTION AND BACKGROUND  

Teck American Incorporated (TAI) is conducting a remedial investigation/feasibility study (RI/FS) to 
select remedial alternatives for closure of the historic Pend Oreille Mine tailings disposal facilities (TDF) 
#1 and #2.  The site is located along the Pend Oreille River, north of Metaline Falls, Washington as 
shown on Vicinity Map, Figure 1.  The RI/FS is being conducted under Agreed Order No. 2585 between 
TAI and the Washington State Department of Ecology (Ecology).  The draft “Remedial 
Investigation/Feasibility Study Report for the Pend Oreille Mine Tailing Disposal Facilities TDF-1 and 
TDF-2, Metaline Falls, Washington” was prepared for TAI by Golder Associates (Golder) and submitted 
to Ecology on October 17, 2006.  As part of the RI/FS, groundwater, seep water, soil, tailings, and 
vegetation material in the vicinity of TDF-1 and TDF-2 were sampled and analyzed.  Based on review of 
the draft RI/FS report, Ecology provided comments to TAI that additional assessment activities were 
necessary in the area of TDF-1 and TDF-2 to complete characterization of the potential groundwater 
threat to human health and the environment.  These comments were provided in a letter to TAI dated 
January 16, 2008 and during several subsequent meetings between TAI, URS, and Ecology. 
 
To address Ecology’s concerns, URS reviewed the exiting hydrogeologic data and developed an 
independent site conceptual model of near surface groundwater flow conditions.  The findings of this 
study were presented in a memorandum dated May 8, 2008 entitled “Pend Oreille Mine TDF-1 and TDF-
2 Hydrogeology Data Review”.  In summary, the site conceptual model described that near surface 
groundwater beneath the site generally occurs within three aquifer subunits including: (1) a perched 
aquifer subunit present beneath the northern portion of TDF-2, (2) an aquifer subunit comprised of 
saturated tailings within TDF-1, and (3) a regional aquifer subunit comprised of granular material 
underlying portions of TDF-1 and TDF-2.  This study also evaluated the existing groundwater monitoring 
network relative to the site conceptual model and identified potential actionable data gaps including: 
 

1. The interaction between the wetland area near the southeast portion of TDF-1 and the regional 
aquifer is not well characterized; 

2. Groundwater monitoring wells are not present within the regional aquifer subunit downgradient 
of TDF-1. 

 
In addition to data gaps identified during the data review, Ecology provided a third actionable data gap 
including: 
 

3. Upgradient groundwater conditions are not defined in the RI/FS.  
 
To address these data gaps, URS conducted this supplemental monitoring well installation and 
groundwater monitoring study as described in the following sections of this report. 

2.0 ENVIRONMENTAL SETTING 

2.1 GEOLOGIC SETTING 

The site is located within the Pend Oreille River valley in an area consisting of Cambrian- through 
Silurian/Devonian-aged sedimentary carbonate and slate bedrock that has been folded and faulted to 
create a prominent mountainous topography.  Recent glaciations in the Quaternary Period further shaped 
the land into dissected highlands and glacial valleys.  A more detailed discussion of site geologic setting, 
including bedrock occurrence and formation descriptions, is provided in the October 17, 2006 draft report 
“Remedial Investigation/Feasibility Study Report for the Pend Oreille Mine Tailing Disposal Facilities 
TDF-1 and TDF-2, Metaline Falls, Washington” prepared by Golder for TAI. 
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2.2 SOILS 

Soils in the general area of study consist of glacial drift that has been locally reworked by fluvial 
processes or by man.  Soil types observed during the installation of monitoring wells generally consisted 
of silt, silty sands, and silty gravels.  Soil thickness was observed to range from approximately 4 feet at 
the location of MW-303 to greater than 15 feet at the locations of monitoring wells MW-301 and MW-
302. 

2.3 HYDROGEOLOGIC SETTING 

The October 17, 2006 draft report “Remedial Investigation/Feasibility Study Report for the Pend Oreille 
Mine Tailing Disposal Facilities TDF-1 and TDF-2, Metaline Falls, Washington,” prepared by Golder for 
TAI, describes the general nature of groundwater and surface water flow and hydrogeologic conditions at 
the site.  The May 8, 2008 memorandum “Pend Oreille Mine TDF-1 and TDF-2 Hydrogeology Data 
Review” prepared by URS provides a specific hydrogeologic site conceptual model for near surface 
groundwater occurrence in the area of TDF-1 and TDF-2. 

3.0 SCOPE OF SERVICES 

The purpose of the project was to further evaluate groundwater conditions in the area of historic tailing 
disposal facilities TDF-1 and TDF-2.  This included installing three groundwater monitoring wells 
downgradient from TDF-1 (MW-301, MW-302, and MW-303); collecting groundwater samples from the 
three new wells, two existing on-site wells located at TDF-2 (MW-201 and MW-203), and two existing 
wells upgradient of TDF-1 and TDF-2 (MW-2 and MW-7) in August 2008 and December 2008; 
measuring depth-to-water in these wells; and collecting a seep water sample from a seep complex located 
southeast portion of TDF-1 between TDF-1 and TDF-2.  
 
This work was accomplished in general accordance with the Ecology approved RI/FS Sampling and 
Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) prepared by Golder dated May 24, 
2005; URS proposal dated February 7, 2008; and the URS Work Plan dated May 22, 2008, which was 
revised by a letter dated July 31, 2008.  In accordance with the proposal and work plan, site investigation 
activities included the following tasks: 
 
• Prepared a health and safety plan in accordance with WAC 296-62 and CFR 1910.120.  

• Contacted the one-call public utility notification organization.   

• Contracted Environmental West Exploration, a licensed drilling firm, to drill and install three 
groundwater monitoring wells.  These wells were designated MW-301, MW-302, and MW-303.  
URS collected soil samples at intervals of approximately five feet during drilling using 
decontaminated split-spoon sampling devices.  Soil conditions were described using the Unified Soil 
Classification System (USCS) by a URS geologist.   

• Installed a two-inch-diameter polyvinyl chloride (PVC) monitoring well into each soil boring.  Wells 
were constructed as resource protection wells consistent with Washington Administrative Code 
(WAC) 173-160.  Start cards were submitted to Ecology prior to the start of field activities. 

• Placed the soil cuttings from drilling and decontamination liquids into labeled drums that were placed 
on TDF-1 See Investigation Derived Waste (IDW) Section for discussion. 

• Coordinated with a licensed surveying firm to survey the elevation and location of top of casing for 
each new well. 
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• Developed each new well by purging at least five well volumes from each well. 

• Collected groundwater samples from each of the new wells in August and December 2008.  Each well 
was purged using low-flow sampling techniques using a peristaltic and/or a decontaminated 
submersible pump for shallow wells (MW-301, MW-302, and MW-303). 

• Collected groundwater samples from existing monitoring wells MW-201 and MW-203 in August and 
December 2008 and from MW-2 and MW-7 in December 2008 using a decontaminated submersible 
pump.   

• Teck Washington Incorporated (TWI), the owner of the Pend Oreille Mine, collected August 2008 
groundwater monitoring data from existing monitoring wells MW-2 and MW-7.  These monitoring 
wells are located upgradient from TDF-1 and TDF-2 and are routinely sampled under a State 
Industrial Waste Discharge permit managed by TWI for Pend Oreille Mine tailings discharged to 
TDF-3.   

• Groundwater samples were placed in laboratory-prepared and -preserved sample containers and 
submitted to TestAmerica Laboratories of Spokane, Washington for laboratory analysis for total Ag, 
As, Ba, Ca, Cd, Cr, Cu, Fe, Hg, Mn, Zn, Pb, and Se by Environmental Protection Agency (EPA) 200 
Series Methods; alkalinity by Standard Method 2320B; and chloride and sulfate by EPA Method 300.  
Groundwater samples collected during the December 2008 event were analyzed for total As, Cr, Fe, 
Mn, Mg, and Pb by EPA 200 Series Methods; alkalinity by Standard Method 2320B; and chloride 
and sulfate by EPA Method 300.  Samples were submitted under chain-of-custody.  Note that samples 
collected from monitoring wells MW-2 and MW-7 in August 2008 by TWI personnel were submitted 
to SVL Labs of Kellogg, Idaho for a slightly different suite of analytes.  

• Measured the depth to groundwater in each well before purging using a decontaminated water level 
indicator. 

4.0 FIELD ACTIVITIES 

Field activities for the Pend Oreille Mine TDF-1 and TDF-2 supplemental monitoring well installation 
and groundwater sampling study were conducted during August 2008 and December 2008.  Monitoring 
well installation occurred on August 4, 2008.  The initial groundwater monitoring event occurred on 
August 7, 2008 (monitoring wells MW-301, MW-302, MW-303, and the seep).  TWI conducted 
groundwater monitoring on August 4, 2008 (monitoring wells MW-2 and MW-7).  On August 15, 2008, 
URS completed August 2008 groundwater monitoring by collecting groundwater samples from MW-201 
and MW-203 (the August sampling event was troubled with a malfunctioning pump controller and was 
conducted on multiple days).  The second groundwater monitoring event occurred on December 10, 2008.  
 
URS observed monitoring well installation; collected soil and groundwater samples from monitoring 
wells MW-201, 203, 301, 302, 303, and the seep; and arranged for laboratory analyses.  TWI personnel 
collected groundwater samples and arranged for laboratory analyses for monitoring wells MW-2 and 
MW-7 during the August 2008 sampling event; URS coordinated sampling of these wells during the 
December 2008 event. 
 
URS subcontracted Environmental West Exploration of Spokane, Washington to install and develop the 
three groundwater-monitoring wells in accordance with Ecology standards for construction of wells 
(WAC 173-160).  Field sheets, logbooks and photographs were used by URS to document the 
investigation activities.  At the time of well installation, Ecology personnel were also on-site to observe 
well installation and provided insight into local and regional hydrogeologic conditions, as encountered. 



  
 

URS CORPORATION 
4 

4.1 GROUNDWATER MONITORING WELL INSTALLATION 

Three new above-grade groundwater-monitoring wells labeled MW-301, MW-302, and MW-303 were 
installed on August 4, 2008.  URS documented Environmental West’s fieldwork for compliance with 
project specifications.  Soil samples were collected for field screening prior to the installation of each 
well.  Soil cuttings, decontamination rinse water and purge water resulting from well development were 
placed in several 55 gallon drums.  The drums were placed at TDF-1 pending disposal.  
 
Soil samples were collected approximately every 5 feet during drilling using decontaminated split-spoon 
sampling devices.  Soil conditions were described using the Unified Soil Classification System (USCS) 
by a URS geologist.  Each soil sample was screened for potential contamination using visual methods.  
Boring logs for each well installation are included in Appendix A. 
 
Monitoring wells MW-301 and MW-303 were installed downgradient of TDF-1 near the property 
boundary, along an access road.  MW-302 was installed downslope (west) of the northwestern portion of 
TDF-1 near an area of seeps.  The locations of the new and existing monitoring wells are shown in 
Groundwater Elevations and Monitoring Well Locations, August 2008, and Groundwater Elevations and 
Monitoring Well Locations, December 2008, Figures 2 and 3, respectively. 
 
Soils encountered during drilling of monitoring well MW-301 included silty fine to medium gravel to 
about seven feet bgs and silty fine to medium sand to 15 feet bgs, the total depth of the boring.  Soil 
encountered during drilling MW-302 included silt to about seven feet bgs and silty fine to medium gravel 
with sand to 15 feet, the total depth of the boring.  Soil encountered during drilling of MW-303 included 
fine to coarse gravel to five feet bgs underlain by dry slate bedrock.  The total depth of MW-303 was 13 
feet bgs. 
 
The wells were installed in accordance with Ecology Standards for construction of wells (WAC 173-160) 
and the SAP.  Each well screen was two-inch diameter, Schedule 40 PVC with 0.010-inch screen slots.  
Groundwater was encountered at approximately five feet below ground surface (bgs) during drilling of 
MW-301 and the screen was placed from 4½ to 15 feet bgs.  At MW-302, groundwater was encountered 
at approximately nine feet bgs and the screen was placed from eight to 15 feet bgs.  At MW-303, 
groundwater was encountered at approximately four feet bgs and the screen was placed from four to 13 
feet bgs.  The wells were developed following the procedures outlined in the SAP.  Well logs are 
presented in Appendix A.  Well elevations and locations for the monitoring wells were acquired by a 
surveyor under contract with TWI. 

4.2 GROUNDWATER MONITORING 

The existing monitoring wells (MW-201 and MW-203) and the new monitoring wells (MW-301, MW-
302, and MW-303) were sampled by URS between August 7 and 10, 2008, and December 10, 2008.  
Existing monitoring well MW-202 did not contain groundwater and was not sampled. Groundwater 
samples were collected by TWI personnel from existing upgradient wells MW-2 and MW-7 on August 4, 
2008; URS collected groundwater samples from these wells on December 10, 2008.  Low-flow, minimal 
draw down sampling methods were utilized for groundwater sampling.  Before purging, depth-to-water 
measurements were obtained at all wells. Well purging was conducted at a flow rate between 0.1 and 0.5 
L/min.  During purging, specific conductance, temperature, pH, dissolved oxygen, and turbidity 
measurements were recorded at regular intervals using a Horiba U22 Water Quality Meter.  Samples were 
obtained once the water quality parameters stabilized where successive water quality measurements had a 
difference of less than 10%.  Samples were packaged and transported under Chain-of-Custody procedures 
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to the laboratory.  Decontamination, record keeping, and purge water disposal was performed in general 
accordance with the QAPP.  
 
During the August 2008 monitoring event, a water sample was collected from a temporary seep sampling 
point installed between TDF-1 and TDF-2.  The sampling point is identified as ‘Seep.’ This location was 
not sampled during the December 2008 monitoring because the presence of ice and snow created access 
and safety issues. 
 
Depth to groundwater measurements were collected from the monitoring wells during each groundwater 
sampling event.  These measurements were used to calculate the groundwater elevations in each well.  
Note that groundwater was not detected in monitoring well MW-202. The results are presented in 
Groundwater Elevations, TDF-1 and TDF-2, Table 1. 
 
In August 2008, groundwater elevations ranged from 2,116.80 feet above mean sea level (MSL) in 
monitoring well MW-301 to 2,374.92 feet MSL in monitoring well MW-7.  Groundwater flow direction 
of the unconfined regional aquifer in the area between TDF-1 and TDF-2 was estimated to flow to the 
north-northwest under a gradient of 0.008 ft/ft.  Groundwater flow direction downslope (northwest) of 
TDF-1 is estimated to flow generally northwest toward the river.  
 
Between the August 2008 and December 2008 events, groundwater elevations decreased in monitoring 
wells MW-302, MW-201, MW-203, MW-2, and MW-7.  Decreases ranged from 0.08 feet in MW-201 to 
1.06 feet in MW-7.  Groundwater elevation increased 0.96 feet in monitoring wells MW-301 and 0.37 
feet in MW-303.  Groundwater gradient was estimated to flow to the northwest under a gradient of 0.008 
ft/ft.   
 
Groundwater flow direction in the perched aquifer subunit located near the MW-203 location could not be 
established. Based on absence of groundwater at the MW-202 location, groundwater flow is likely to the 
northwest and the river.  Groundwater elevation and flow direction maps generated using groundwater 
elevation data collected during the August and December 2008 events are presented as Figures 2 and 3, 
respectively. 

5.0 ANALYTICAL RESULTS 

URS subcontracted with TestAmerica of Spokane, Washington to analyze groundwater samples for this 
project.  Groundwater samples collected from MW-2 and MW-7 during the August 2008 event were 
collected by TWI personnel and were analyzed by SVL Analytical of Kellogg, Idaho. 
 
The groundwater analytical results are summarized below and presented in Summary of Groundwater 
Analytical Results, TDF-1 and TDF-2, Table 2.  Laboratory data are included in Appendix B. 

5.1 AUGUST 2008 

Total arsenic was detected in the groundwater sample collected from MW-203 at a concentration of 
0.00899 milligrams/liter (mg/l), exceeding the Model Toxics Control Act (MTCA) Method A 
groundwater cleanup level.  Total manganese was detected in the groundwater sample collected from 
MW-302 at a concentration of 3.51 mg/l, exceeding the MTCA Method B groundwater cleanup level. 
Total chromium was detected at a concentration exceeding the Method A groundwater cleanup level for 
hexavalent chromium in upgradient well MW-7 during the August 2008 sampling event; it is unlikely that 
hexavalent chromium is present in groundwater at this location considering the geochemical conditions of 
groundwater at the site. All remaining analytes in the groundwater samples from the monitoring wells and 
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seep were either not detected or were detected at concentrations less than the MTCA Method A or 
Method B groundwater cleanup level, if established.  

5.2 DECEMBER 2008 

Total manganese was detected in the groundwater sample collected from MW-302 at a concentration of 
2.85 mg/l, exceeding the MTCA Method B groundwater cleanup level.  All other analytes were either not 
detected or were detected at concentrations less than applicable MTCA Method A or Method B 
groundwater cleanup levels. 
 

6.0 INVESTIGATION DERIVED WASTE 

Soil cuttings, decontamination rinse water and purge water resulting from the development of the three 
new wells were placed into appropriately labeled UN-approved 55-gallon drums. The drums were 
transported to TDF-1 for temporary storage pending disposal.  The drums were to be emptied on to the 
surface of TDF-1 during the December 2008 monitoring event, but adverse conditions did not allow for 
this to be completed. TWI personnel have subsequently disposed of the material as planned and have 
recycled the drums. 
 

7.0 SUMMARY AND CONCLUSIONS 

To supplement the site draft RI/FS, URS conducted monitoring well installation and groundwater 
monitoring at the TAI Pend Oreille Mine TDF-1 and TDF-2 site.  As part of this study, three additional 
monitoring wells were installed to supplement the three existing monitoring wells completed in 2005 at 
the site.  Groundwater from these new and existing wells, water from one seep present between TDF-1 
and TDF-2, and groundwater from two existing upgradient wells were sampled and analyzed for 
contaminants of concern. 
 
Findings of this Supplemental Monitoring Well Installation and Groundwater Monitoring Report 
generally support earlier discussions of groundwater occurrence and hydrogeologic conditions including: 

• Groundwater was not present in monitoring well MW-202 in August 2008 and December 2008 
during this supplemental study. 

• Results of analysis indicated that arsenic was present in well MW-203 during the August 2008 
sampling event at concentrations exceeding the MTCA Method A groundwater cleanup level; the 
arsenic concentration in this well was less than the MTCA Method A groundwater cleanup level 
during the December 2008 sampling event.  Monitoring well MW-203 is located in the TDF-2 area.  

• Results indicate that manganese was present at a concentration exceeding the MTCA Method B 
groundwater cleanup level at well MW-302, located immediately downgradient of the northwestern 
portion of TDF-1, during the August 2008 and December 2008 sampling event. 

• Total chromium was detected in groundwater at a concentration exceeding the Method A 
groundwater cleanup level for hexavalent chromium at upgradient well MW-7 during the August 
2008 sampling event; it is unlikely that significant hexavalent chromium is present in groundwater at 
this location considering the geochemical conditions of groundwater at the site.  Chromium was not 
detected at MW-7 during the December 2008 sampling event.  

• Monitoring wells MW-301 and MW-303, located downgradient of TDF-1 and TDF-2 near the 
property boundary, did not contain contaminants of concern at concentrations exceeding MTCA 
groundwater cleanup levels during the August 2008 and December 2008 sampling events.  
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• The permeable sand and gravel unconfined aquifer unit discussed in the draft RI/FS report, and 
referred to as the regional aquifer subunit in the hydrogeologic data review memorandum appears to 
be continuous between TDF-2 (MW-201) and monitoring wells MW-2 and MW-7.  Groundwater 
flow direction of this aquifer appears to be to the northwest to north-northwest under a gradient of 
about 0.01 ft/ft in the southeastern portion of the site. Groundwater gradient appears to be to the 
northwest in the northwestern portion of the site, significantly increasing in gradient west of TDF-1 as 
groundwater approaches the Pend Oreille River.  Groundwater discharge of this aquifer appears to 
occur at several locations including a zone of seeps located near the southeast edge of TDF-1 between 
TDF-1 and TDF-2; at a zone of seeps downgradient of the northwest portion of TDF-1 near the MW-
302 location; Creek 1 and Creek 2 north and west of TDF-1; and likely through groundwater and seep 
discharge near the eastern bank of the Pend Oreille River. 

• Monitoring wells MW-301, 302, and 303 appear to be placed hydraulically downgradient from TDF-
1 and TDF-2 source areas. 

 
8.0 LIMITATIONS 

The findings and conclusions documented in this report have been prepared for specific application to this 
project and have been developed in a manner consistent with the level of care and skill normally 
exercised by members of the environmental science profession currently practicing under similar 
conditions in the area, and in general accordance with the terms and conditions set forth in our 
Agreement, and with the URS proposal dated February 7, 2008.  No other warranty, express or implied, is 
made.  
 
The findings presented in this report are based on conditions observed at specific site locations and 
sampling intervals at the time of the assessment.  Because conditions between the boreholes and sampling 
intervals may vary over distance and time, the potential always remains for the presence of unknown, 
unidentified, unforeseen, or changed surface and subsurface contamination.  Conclusions in this report are 
based on comparison of chemical analytical results to current regulatory standards.  
 
This report is for the exclusive use of the TAI and their representatives.  No third party shall have the right 
to rely on our opinions rendered in connection with the services or in this document without our written 
consent and the third party’s agreement to be bound to the same conditions and limitations as TAI.  
 
URS appreciates the opportunity to provide these services. Please contact the undersigned regarding any 
questions related to the information provided in this letter report. 
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TABLES 



Table 1
Groundwater Elevations
TDF-1 and TDF-2

Monitoring Well ID Casing Elevation August 2008 December 2008 August 2008 December 2008
MW-201 2,335.07 81.45 81.53 2,253.62 2,253.54
MW-202 2,332.50 dry dry - -
MW-203 2,332.68 42.50 43.22 2,290.18 2,289.46
MW-301 2,116.80 7.31 6.35 2,109.49 2,110.45
MW-302 2,189.30 9.47 9.80 2,179.83 2,179.50
MW-303 2,116.99 6.73 6.36 2,110.26 2,110.63

MW-2 2,348.87 84.00 84.60 2,264.87 2,264.27
MW-7 2,374.92 113.60 114.66 2,261.32 2,260.26

Notes:
Survey data provided by CLC Associates, Inc.

Depth to Water Groundwater ElevationMonitoring Well Information

1 URS  Corporation



TABLE 2
Summary of Groundwater Analytical Results
August 2008 and December 2008
Pend Oreille Mine TDF-1 and TDF-2 RI/FS

Sample ID:    MW-201 MW-201 MW-203 MW-203 MW-301 MW-301 MW-303 MW-303 Seep MW-2* MW-2 MW-7* MW-7
Sample Date:  8/15/2008 12/10/2008 8/15/2008 12/10/2008 8/7/2008 12/10/2008 8/7/2008 12/10/2008 8/7/2008 8/7/2008 12/10/2008 8/7/2008 12/10/2008

Field QC: Method A Method B DUP DUP
Metals (mg/L)
Arsenic 0.005 0.000058 0.00100 U 0.00100 U 0.00899 0.00100 U 0.00100 U 0.00100 U 0.00100 U 0.00100 U 0.00100 U 0.00100 U 0.00100 U 0.00100 U 0.00100 U - 0.00139 - 0.00117
Barium NE 3.2 0.0502 - 0.177 - 0.0593 - 0.114 0.115 - - 0.0576 - 0.397 - - - -
Cadmium 0.005 0.008 0.00200 U - 0.00200 U - 0.00200 U - 0.00243 0.00247 - - 0.00200 U - 0.00283 <0.0020 - <0.0020 -
Calcium NE NE 73.5 - 188 - 286 - 155 157 - - 176 - 99.5 71.7 - 70.7 -
Chromium 0.05 24 (Cr+3) / 0.048 (Cr+6) 0.00800 U 0.00800 U 0.0326 0.00800 U 0.00800 U 0.00800 U 0.00800 U 0.00800 U 0.00800 U 0.00800 U 0.00800 U 0.00800 U 0.0453 <0.0060 0.00866 1.52 0.00800 U
Copper NE 0.59 0.00800 U - 0.0426 - 0.00800 U - 0.00800 U 0.0176 - - 0.00800 U - 0.0741 <0.00100 - <0.00100 -
Iron NE NE 0.0200 0.406 20.0 0.0868 0.179 J 0.183 0.0332 J 0.0221 J 0.706 0.730 1.32 J 1.53 53.5 J <0.060 1.76 6.52 0.114
Lead 0.015 NE 0.00100 U 0.00100 U 0.0138 0.00100 U 0.00119 0.00100 U 0.00155 0.00100 U 0.00100 U 0.00100 U 0.00146 0.00100 U 0.00178 <0.0075 0.00100 U <0.0075 0.00100 U
Magnesium NE NE 21.2 21.6 64.2 51.5 64.4 59.6 45.5 45.8 51.6 50.6 52.3 57.7 37.0 22.1 25.7 23.6 23.2
Manganese NE 2.2 0.0100 U 0.0174 0.876 0.159 0.0100 U 0.0162 3.51 3.53 2.85 2.80 0.273 0.0808 1.11 <0.0040 0.0989 0.0995 0.0221
Mercury 0.002 0.0048 0.000200 U - 0.000200 U - 0.000200 U - 0.000200 U 0.000200 U - - 0.000200 U - 0.000200 U <0.00020 - <0.00020 -
Selenium NE 0.08 0.00114 - 0.000808 - 0.00318 - 0.00100 U 0.00100 U - - 0.0151 - 0.00132 - - - 0.00132
Silver NE 0.08 0.0100 U - 0.0100 U - 0.0100 U - 0.0100 U 0.0100 U - - 0.0100 U - 0.0100 U <0.0050 - <0.0050 -
Zinc NE 4.8 0.0100 U 0.0100 U 0.142 0.0107 0.0319 0.0342 0.0620 0.0638 0.119 0.114 0.0522 0.0259 0.300 <0.0100 0.0135 <0.0100 <0.01
Anions (mg/L)
Chloride NE NE 10.4 8.35 0.720 0.620 3.21 3.62 7.10 5.00 4.25 4.34 7.00 5.38 8.00 0.854 5.89 5.60 1.51
Sulfate NE NE 22.4 27.4 356 594 833 J 960 348 J 349 J 764 778 477 J 790 88.5 J 73.2 54.3 36.5 74.0
Conventionals (mg/L)
Total Alkalinity NE NE 240 243 270 265 270 265 293 285 285 283 245 250 310 310 245 310 210
Field Parameters:
Temperature 9.00 9.00 9.40 9.40 12.34 7.07 11.44 - 8.35 - 11.47 7.51 12.45 11.77 8.86 10.30 9.42
pH 7.44 7.35 7.05 7.27 6.87 6.93 6.55 - 7.08 - 6.78 7.14 6.88 7.62 7.48 7.64 7.51
Turbidity (NTU) 31.9 79 180 32 49.9 16 43.8 - 70 - 47.1 110 306 - 45 - 31
Dissolved Oxygen (mg/l) 6.80 6.10 7.56 3.30 5.99 6.60 3.44 - 3.00 - 3.33 4.80 4.66 - 5.30 - 5.90
Conductivity (umhos/cm) 0.90 0.534 1.14 1.16 1.79 1.51 99.90 - 1.16 - 42.20 1.17 1.89 540 0.599 530 0.534

Notes:
Chemical analysis by TestAmerica, Spokane, Washington.
* Chemical analysis by SVL Analytical, Kellogg, Idaho. Samples collected by TAI.
Bolded values indicate the MTCA Method A or B groundwater screening levels were exceeded.
mg/L = milligrams per liter
U = Not detected above reporting limit
J = Estimated value
DUP = Field duplicate
GW = Groundwater
Field parameters measured using a Horriba 22.  Temperature in degrees Celcius. pH='power of hydrogen'. Turbidity = Nephelometric Turbidity Units (NTUs). Dissolved Oygen =mg/l
NE = Not established
Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  MTCA Method A and B values are from Ecology website CLARC tables downloaded August 2008
  (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

MW-302
8/7/2008

MTCA GW 
Screening Levels

MW-302
12/10/2008

Page 1 of 1 URS Corporation



 

  

 
 
 
 
 
 
 
 

APPENDIX A 

BORING LOGS 
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APPENDIX B 

LABORATORY DATA 



SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206

ph: (509) 924.9200   fax: (509) 924.9290

Gary Panther

URS Corp.

920 N. Argonne Road Suite 300

Spokane, WA  99212

RE: TDF-1

Enclosed are the results of analyses for samples received by the laboratory on 08/08/08 08:25. 

The following list is a summary of the Work Orders contained in this report, generated on 08/27/08 

08:55.

If you have any questions concerning this report, please feel free to contact me.

August 27, 2008

ProjectNumberProjectWork Order

36298248TDF-1SRH0060

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SRH0060-01 08/07/08 12:00 08/08/08 08:25WaterMW-302

SRH0060-02 08/07/08 13:00 08/08/08 08:25WaterMW-303

SRH0060-03 08/07/08 14:00 08/08/08 08:25WaterMW-301

SRH0060-04 08/07/08 15:00 08/08/08 08:25WaterSeep

SRH0060-05 08/07/08 00:00 08/08/08 08:25WaterDup

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0060-01       (MW-302) Water Sampled: 08/07/08 12:00

Barium 8080060 08/12/08 11:261x0.114 0.00800EPA 200.7  mg/l  ----- 08/12/08 07:56

Cadmium " ""0.00243 0.00200"          "  ----- "

Calcium " ""155 0.600"          "  ----- "

NDChromium "   " ""0.00800"         ----- "

NDCopper "   " ""0.00800"         ----- "

Iron " 08/14/08 09:46"0.0332 0.0200"          "  ----- "

Magnesium " 08/12/08 11:26"45.5 0.0100"          "  ----- "

Manganese " ""3.51 0.0100"          "  ----- "

NDMercury 08/13/08 14:53   " 8080078"0.000200EPA 245.1   ----- 08/13/08 11:21

NDSilver 08/12/08 13:36   " 8080060"0.0100 LEPA 200.7   ----- 08/12/08 07:56

Zinc " 08/12/08 11:26"0.0620 0.0100"          "  ----- "

SRH0060-02       (MW-303) Water Sampled: 08/07/08 13:00

Barium 8080060 08/12/08 11:471x0.0576 0.00800EPA 200.7  mg/l  ----- 08/12/08 07:56

NDCadmium "   " ""0.00200"         ----- "

Calcium " ""176 0.600"          "  ----- "

NDChromium "   " ""0.00800"         ----- "

NDCopper "   " ""0.00800"         ----- "

Iron " 08/14/08 09:53"1.32 0.0200"          "  ----- "

Magnesium " 08/12/08 11:47"52.3 0.0100"          "  ----- "

Manganese " ""0.273 0.0100"          "  ----- "

NDMercury 08/13/08 14:55   " 8080078"0.000200EPA 245.1   ----- 08/13/08 11:21

NDSilver 08/12/08 13:39   " 8080060"0.0100 LEPA 200.7   ----- 08/12/08 07:56

Zinc " 08/12/08 11:47"0.0522 0.0100"          "  ----- "

SRH0060-03       (MW-301) Water Sampled: 08/07/08 14:00

Barium 8080060 08/12/08 11:541x0.0593 0.00800EPA 200.7  mg/l  ----- 08/12/08 07:56

NDCadmium "   " ""0.00200"         ----- "

Calcium " ""286 0.600"          "  ----- "

NDChromium "   " ""0.00800"         ----- "

NDCopper "   " ""0.00800"         ----- "

Iron " 08/14/08 09:59"0.179 0.0200"          "  ----- "

Magnesium " 08/12/08 11:54"64.4 0.0100"          "  ----- "

NDManganese "   " ""0.0100"         ----- "

NDMercury 08/13/08 14:58   " 8080078"0.000200EPA 245.1   ----- 08/13/08 11:21

NDSilver 08/12/08 13:41   " 8080060"0.0100 LEPA 200.7   ----- 08/12/08 07:56

Zinc " 08/12/08 11:54"0.0319 0.0100"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0060-04       (Seep) Water Sampled: 08/07/08 15:00

Barium 8080060 08/12/08 12:011x0.397 0.00800EPA 200.7  mg/l  ----- 08/12/08 07:56

Cadmium " ""0.00283 0.00200"          "  ----- "

Calcium " ""99.5 0.600"          "  ----- "

Chromium " ""0.0453 0.00800"          "  ----- "

Copper " ""0.0741 0.00800"          "  ----- "

Iron " 08/14/08 10:06"53.5 0.0200"          "  ----- "

Magnesium " 08/12/08 12:01"37.0 0.0100"          "  ----- "

Manganese " ""1.11 0.0100"          "  ----- "

NDMercury 08/13/08 15:00   " 8080078"0.000200EPA 245.1   ----- 08/13/08 11:21

NDSilver 08/12/08 13:44   " 8080060"0.0100 LEPA 200.7   ----- 08/12/08 07:56

Zinc " 08/12/08 12:01"0.300 0.0100"          "  ----- "

SRH0060-05       (Dup) Water Sampled: 08/07/08 00:00

Barium 8080060 08/12/08 12:061x0.115 0.00800EPA 200.7  mg/l  ----- 08/12/08 07:56

Cadmium " ""0.00247 0.00200"          "  ----- "

Calcium " ""157 0.600"          "  ----- "

NDChromium "   " ""0.00800"         ----- "

Copper " ""0.0176 0.00800"          "  ----- "

Iron " 08/14/08 10:11"0.0221 0.0200"          "  ----- "

Magnesium " 08/12/08 12:06"45.8 0.0100"          "  ----- "

Manganese " ""3.53 0.0100"          "  ----- "

NDMercury 08/13/08 15:02   " 8080078"0.000200EPA 245.1   ----- 08/13/08 11:21

NDSilver 08/12/08 13:47   " 8080060"0.0100 LEPA 200.7   ----- 08/12/08 07:56

Zinc " 08/12/08 12:06"0.0638 0.0100"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Conventional Chemistry Parameters by APHA/EPA Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0060-01       (MW-302) Water Sampled: 08/07/08 12:00

Total Alkalinity 8080076 08/14/08 11:441x293 4.00SM 2320B  mg/l  ----- 08/13/08 10:23

SRH0060-02       (MW-303) Water Sampled: 08/07/08 13:00

Total Alkalinity 8080076 08/14/08 11:441x245 4.00SM 2320B  mg/l  ----- 08/13/08 10:23

SRH0060-03       (MW-301) Water Sampled: 08/07/08 14:00

Total Alkalinity 8080076 08/14/08 11:441x270 4.00SM 2320B  mg/l  ----- 08/13/08 10:23

SRH0060-04       (Seep) Water Sampled: 08/07/08 15:00

Total Alkalinity 8080076 08/14/08 11:441x310 4.00SM 2320B  mg/l  ----- 08/13/08 10:23

SRH0060-05       (Dup) Water Sampled: 08/07/08 00:00

Total Alkalinity 8080076 08/14/08 11:441x285 4.00SM 2320B  mg/l  ----- 08/13/08 10:23

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0060-01       (MW-302) Water Sampled: 08/07/08 12:00

Chloride 8080071 08/12/08 11:1810x7.10 5.00EPA 300.0  mg/l  ----- 08/12/08 09:30

Sulfate " 08/12/08 13:5640x348 20.0"          "  ----- "

SRH0060-02       (MW-303) Water Sampled: 08/07/08 13:00

Chloride 8080071 08/12/08 12:1110x7.00 5.00EPA 300.0  mg/l  ----- 08/12/08 09:30

Sulfate " 08/12/08 14:2240x477 20.0"          "  ----- "

SRH0060-03       (MW-301) Water Sampled: 08/07/08 14:00

Chloride 8080071 08/12/08 14:351x3.21 0.500EPA 300.0  mg/l  ----- 08/12/08 09:30

Sulfate " 08/12/08 14:4850x833 25.0"          "  ----- "

SRH0060-04       (Seep) Water Sampled: 08/07/08 15:00

Chloride 8080071 08/12/08 12:3710x8.00 5.00EPA 300.0  mg/l  ----- 08/12/08 09:30

Sulfate " ""88.5 5.00"          "  ----- "

SRH0060-05       (Dup) Water Sampled: 08/07/08 00:00

Chloride 8080071 08/12/08 12:5010x5.00 5.00EPA 300.0  mg/l  ----- 08/12/08 09:30

Sulfate " 08/12/08 15:0140x349 20.0"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Seattle

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0060-01       (MW-302) Water Sampled: 08/07/08 12:00

NDArsenic 08/18/08 15:08 mg/l 8H140561x0.00100EPA 200.8   ----- 08/14/08 16:42

Lead " ""0.00155 0.00100"          "  ----- "

NDSelenium "   " ""0.00100"         ----- "

SRH0060-02       (MW-303) Water Sampled: 08/07/08 13:00

NDArsenic 08/18/08 15:14 mg/l 8H140561x0.00100EPA 200.8   ----- 08/14/08 16:42

Lead " ""0.00146 0.00100"          "  ----- "

Selenium " ""0.0151 0.00100"          "  ----- "

SRH0060-03       (MW-301) Water Sampled: 08/07/08 14:00

NDArsenic 08/18/08 15:20 mg/l 8H140561x0.00100EPA 200.8   ----- 08/14/08 16:42

Lead " ""0.00119 0.00100"          "  ----- "

Selenium " ""0.00318 0.00100"          "  ----- "

SRH0060-04       (Seep) Water Sampled: 08/07/08 15:00

NDArsenic 08/18/08 15:26 mg/l 8H140561x0.00100EPA 200.8   ----- 08/14/08 16:42

Lead " ""0.00178 0.00100"          "  ----- "

Selenium " ""0.00132 0.00100"          "  ----- "

SRH0060-05       (Dup) Water Sampled: 08/07/08 00:00

NDArsenic 08/18/08 15:32 mg/l 8H140561x0.00100EPA 200.8   ----- 08/14/08 16:42

NDLead "   " ""0.00100"         ----- "

NDSelenium "   " ""0.00100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   8080060 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/12/08 07:56Blank   (8080060-BLK1)

 ---  -- ---- -- 08/14/08 09:31Iron mg/l0.0200 ----EPA 200.7 1xND

 ---  -- ---- -- 08/12/08 10:53Calcium "0.600 ----"     "ND

 ---  -- ---- -- "            Cadmium "0.00200 ----"     "ND

 ---  -- ---- -- "            Magnesium "0.0100 ----"     "ND

 ---  -- ---- -- 08/12/08 13:30Silver "0.0100 ----"     "ND

 ---  -- ---- -- 08/12/08 10:53Barium "0.00800 ----"     "ND

 ---  -- ---- -- "            Chromium "0.00800 ----"     "ND

 ---  -- ---- -- "            Copper "0.00800 ----"     "ND

 ---  -- ---- -- "            Manganese "0.0100 ----"     "ND

 ---  -- ---- -- "            Zinc "0.0100 ----"     "ND

Extracted:   08/12/08 07:56LCS   (8080060-BS1)

 ---  (85-115) ---- 102% 08/12/08 10:38Magnesium mg/l0.0100 --10.0EPA 200.7 1x10.2

 ---  " ---- 101% 08/14/08 09:26Iron "0.0200 --1.00"     "1.01

 ---  " ---- 103% 08/12/08 10:38Calcium "0.600 --10.0"     "10.3

 ---  " ---- 117% 08/12/08 13:27Silver "0.0100 L--1.00"     "1.17

 ---  " ---- 101% 08/12/08 10:38Cadmium "0.00200 --""     "1.01

 ---  " ---- 96.9% "            Copper "0.00800 --""     "0.969

 ---  " ---- 105% "            Zinc "0.0100 --""     "1.05

 ---  " ---- 102% "            Chromium "0.00800 --""     "1.02

 ---  " ---- 102% "            Barium "0.00800 --""     "1.02

 ---  " ---- 105% "            Manganese "0.0100 --""     "1.05

Extracted:   08/12/08 07:56Duplicate   (8080060-DUP1) QC Source:   SRH0060-01

 ---  -- 0.807%45.5 -- 08/12/08 12:33Magnesium mg/l0.0100 (20)--EPA 200.7 1x45.9

 ---  -- 28.3%0.0332 -- 08/14/08 10:39Iron "0.0200 R2"   --"     "0.0441

 ---  -- 10.1%ND -- 08/12/08 12:33Copper "0.00800 "   --"     "ND

 ---  -- NRND -- "            Chromium "0.00800 "   --"     "ND

 ---  -- 1.65%0.0620 -- "            Zinc "0.0100 "   --"     "0.0610

 ---  -- 6.42%0.00243 -- "            Cadmium "0.00200 "   --"     "0.00259

 ---  -- 1.04%155 -- "            Calcium "0.600 "   --"     "156

 ---  -- NRND -- 08/12/08 13:53Silver "0.0100 "   --"     "ND

 ---  -- 1.23%0.114 -- 08/12/08 12:33Barium "0.00800 "   --"     "0.115

 ---  -- 0.654%3.51 -- "            Manganese "0.0100 "   --"     "3.53

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   8080060 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/12/08 07:56Matrix Spike   (8080060-MS1) QC Source:   SRH0060-01

 ---  (75-125) --ND 103% 08/12/08 12:40Chromium mg/l0.00800 --1.00EPA 200.7 1x1.03

 ---  " --ND 111% 08/12/08 14:05Silver "0.0100 --""     "1.11

 ---  (70-130) --0.114 104% 08/12/08 12:40Barium "0.00800 --""     "1.15

 ---  (75-125) --45.5 109% "            Magnesium "0.0100 --10.0"     "56.4

 ---  " --155 129% "            Calcium "0.600 M7--""     "168

 ---  (70-130) --0.00243 102% "            Cadmium "0.00200 --1.00"     "1.02

 ---  (75-125) --0.0332 74.0% 08/14/08 10:55Iron "0.0200 M8--""     "0.773

 ---  (70-130) --0.0620 102% 08/12/08 12:40Zinc "0.0100 --""     "1.08

 ---  (75-125) --3.51 108% "            Manganese "0.0100 --""     "4.59

 ---  (70-130) --0.00658 98.8% "            Copper "0.00800 --""     "0.994

Extracted:   08/12/08 07:56Matrix Spike Dup   (8080060-MSD1) QC Source:   SRH0060-01

 ---  (75-125) 0.602%45.5 106% 08/12/08 12:45Magnesium mg/l0.0100 (20)10.0EPA 200.7 1x56.1

 ---  " 31.3%0.0332 103% 08/14/08 10:50Iron "0.0200 R"   1.00"     "1.06

 ---  (70-130) 0.582%0.00658 98.2% 08/12/08 12:45Copper "0.00800 "   ""     "0.989

 ---  " 0.775%0.00243 101% "            Cadmium "0.00200 "   ""     "1.02

 ---  (75-125) 0.856%155 115% "            Calcium "0.600 "   10.0"     "166

 ---  (70-130) 0.975%0.114 103% "            Barium "0.00800 "   1.00"     "1.14

 ---  (75-125) 1.42%ND 113% 08/12/08 14:08Silver "0.0100 "   ""     "1.13

 ---  " 0.417%ND 102% 08/12/08 12:45Chromium "0.00800 "   ""     "1.02

 ---  " 0.879%3.51 104% "            Manganese "0.0100 "   ""     "4.55

 ---  (70-130) 1.81%0.0620 99.9% "            Zinc "0.0100 "   ""     "1.06

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   8080078 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/13/08 11:21Blank   (8080078-BLK1)

 ---  -- ---- -- 08/13/08 14:21Mercury mg/l0.000200 ----EPA 245.1 1xND

Extracted:   08/13/08 11:21LCS   (8080078-BS1)

 ---  (85-115) ---- 92.7% 08/13/08 14:19Mercury mg/l0.000200 --0.00100EPA 245.1 1x0.000927

Extracted:   08/13/08 11:21Duplicate   (8080078-DUP1) QC Source:   SRH0058-18

 ---  -- NRND -- 08/13/08 15:16Mercury mg/l0.00200 (17.1)--EPA 245.1 1xND

Extracted:   08/13/08 11:21Matrix Spike   (8080078-MS1) QC Source:   SRH0058-18

 ---  (70-130) --ND 102% 08/13/08 15:18Mercury mg/l0.00200 --0.0100EPA 245.1 1x0.0102

Extracted:   08/13/08 11:21Matrix Spike Dup   (8080078-MSD1) QC Source:   SRH0058-18

 ---  (70-130) 6.48%ND 95.6% 08/13/08 15:20Mercury mg/l0.00200 (18.2)0.0100EPA 245.1 1x0.00956

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Conventional Chemistry Parameters by APHA/EPA Methods  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   8080076 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/13/08 10:23Blank   (8080076-BLK1)

 ---  -- ---- -- 08/14/08 11:44Total Alkalinity mg/l4.00 ----SM 2320B 1xND

Extracted:   08/13/08 10:23LCS   (8080076-BS1)

 ---  (90-110) ---- 99.0% 08/14/08 11:44Total Alkalinity mg/l4.00 --500SM 2320B 1x495

Extracted:   08/13/08 10:23Duplicate   (8080076-DUP1) QC Source:   SRH0060-01

 ---  -- 1.03%293 -- 08/14/08 11:44Total Alkalinity mg/l4.00 (10)--SM 2320B 1x290

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   8080071 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/12/08 09:30Blank   (8080071-BLK1)

 ---  -- ---- -- 08/12/08 09:51Sulfate mg/l0.500 ----EPA 300.0 1xND

 ---  -- ---- -- "            Chloride "0.500 ----"     "ND

Extracted:   08/12/08 09:30LCS   (8080071-BS1)

 ---  (90-110) ---- 97.2% 08/12/08 10:17Chloride mg/l0.500 --5.00EPA 300.0 1x4.86

 ---  " ---- 98.4% "            Sulfate "0.500 MNR--""     "4.92

Extracted:   08/12/08 09:30Duplicate   (8080071-DUP1) QC Source:   SRH0060-01

 ---  -- 16.8%7.10 -- 08/12/08 11:32Chloride mg/l5.00 (20)--EPA 300.0 10x6.00

 ---  -- 11.8%348 -- 08/12/08 14:09Sulfate "20.0 R2(10.6)--"     40x310

Extracted:   08/12/08 09:30Matrix Spike   (8080071-MS1) QC Source:   SRH0060-01

 ---  (80-120) --7.10 16.0% 08/12/08 11:45Chloride mg/l5.00 M8--5.00EPA 300.0 10x7.90

Extracted:   08/12/08 09:30Matrix Spike Dup   (8080071-MSD1) QC Source:   SRH0060-01

 ---  (80-120) 1.27%7.10 14.0% 08/12/08 11:58Chloride mg/l5.00 M8(14.3)5.00EPA 300.0 10x7.80

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Seattle

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 200 SeriesQC Batch:   8H14056 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/14/08 16:42Blank   (8H14056-BLK1)

 ---  -- ---- -- 08/19/08 08:06Lead mg/l0.00100 ----EPA 200.8 1xND

 ---  -- ---- -- 08/18/08 14:26Selenium "0.00100 ----"     "ND

 ---  -- ---- -- "            Arsenic "0.00100 ----"     "ND

Extracted:   08/14/08 16:42LCS   (8H14056-BS1)

 ---  (85-115) ---- 102% 08/18/08 14:32Selenium mg/l0.00100 --0.0800EPA 200.8 1x0.0818

 ---  " ---- 98.2% "            Lead "0.00100 --""     "0.0785

 ---  " ---- 98.9% "            Arsenic "0.00100 --""     "0.0791

Extracted:   08/14/08 16:42Duplicate   (8H14056-DUP1) QC Source:   SRH0060-01

 ---  -- 0.00%0.00155 -- 08/18/08 14:44Lead mg/l0.00100 (20)--EPA 200.8 1x0.00155

 ---  -- 13.3%ND -- "            Arsenic "0.00100 "   --"     "ND

 ---  -- 10.8%ND -- "            Selenium "0.00100 "   --"     "ND

Extracted:   08/14/08 16:42Matrix Spike   (8H14056-MS1) QC Source:   SRH0060-01

 ---  (75-125) --0.000720 99.3% 08/18/08 14:38Arsenic mg/l0.00100 --0.0800EPA 200.8 1x0.0802

 ---  " --0.00155 96.6% "            Lead "0.00100 --""     "0.0788

 ---  " --0.000880 101% "            Selenium "0.00100 --""     "0.0818

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/27/08 08:55Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Notes and Definitions 

Report Specific Notes:

L Laboratory Control Sample and/or Laboratory Control Sample Duplicate recovery was above the acceptance limits.  Analyte not 

detected, data not impacted.

-

M7 The MS and/or MSD were above the acceptance limits.  See Blank Spike (LCS).-

M8 The MS and/or MSD were below the acceptance limits.  See Blank Spike (LCS).-

MNR No results were reported for the MS/MSD.  The sample used for the MS/MSD required dilution due to the sample matrix.  Because of 

this, the spike compounds were diluted below the detection limit.

-

R The RPD exceeded the method control limit due to sample matrix effects.  The individual analyte QA/QC recoveries, however, were 

within acceptance limits.

-

R2 The RPD exceeded the acceptance limit.-

Laboratory Reporting Conventions:

Reporting 
Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.dry 

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).ND      

NR/NA Not Reported / Not Available

wet Sample results and reporting limits reported on a Wet Weight Basis (as received).  Results with neither 'wet' nor 'dry' are reported 
on a Wet Weight Basis.

Analyte DETECTED at or above the Reporting Limit.  Qualitative Analyses only.DET     

METHOD DETECTION LIMIT.  Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.  
*MDLs are listed on the report only if the data has been evaluated below the MRL.  Results between the MDL and MRL are reported 

as Estimated Results.  

MDL*

METHOD REPORTING LIMIT.  Reporting Level at, or above, the lowest level standard of the Calibration Table.MRL

RELATIVE PERCENT DIFFERENCE  (RPDs calculated using Results, not Percent Recoveries). RPD

Dil Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 

found on the analytical raw data.

Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 
percent solids, where applicable.

-

-

-

-

-

-

-

-

-

-

Electronic 
Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  
Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  
Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206

ph: (509) 924.9200   fax: (509) 924.9290

Gary Panther

URS Corp.

920 N. Argonne Road Suite 300

Spokane, WA  99212

RE: TDF-1

Enclosed are the results of analyses for samples received by the laboratory on 08/15/08 14:45. 

The following list is a summary of the Work Orders contained in this report, generated on 08/28/08 

16:22.

If you have any questions concerning this report, please feel free to contact me.

August 28, 2008

ProjectNumberProjectWork Order

36298248TDF-1SRH0103

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SRH0103-01 08/15/08 10:00 08/15/08 14:45WaterMW-203

SRH0103-02 08/15/08 11:00 08/15/08 14:45WaterMW-201

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0103-01       (MW-203) Water Sampled: 08/15/08 10:00

Barium 8080179 08/26/08 13:301x0.177 0.00800EPA 200.7  mg/l  ----- 08/25/08 07:31

NDCadmium "   " ""0.00200"         ----- "

Calcium " ""188 0.600"          "  ----- "

Chromium " ""0.0326 0.00800"          "  ----- "

Copper " ""0.0426 0.00800"          "  ----- "

Iron " ""20.0 0.0200"          "  ----- "

Magnesium " ""64.2 0.0100"          "  ----- "

Manganese " ""0.876 0.0100"          "  ----- "

NDMercury 08/26/08 11:10   " 8080180"0.000200EPA 245.1   ----- 08/25/08 07:34

NDSilver 08/28/08 07:58   " 8080179"0.0100EPA 200.7   ----- 08/25/08 07:31

Zinc " 08/26/08 13:30"0.142 0.0100"          "  ----- "

SRH0103-02       (MW-201) Water Sampled: 08/15/08 11:00

Barium 8080179 08/26/08 13:351x0.0502 0.00800EPA 200.7  mg/l  ----- 08/25/08 07:31

NDCadmium "   " ""0.00200"         ----- "

Calcium " ""73.5 0.600"          "  ----- "

NDChromium "   " ""0.00800"         ----- "

NDCopper "   " ""0.00800"         ----- "

Iron " ""0.0200 0.0200"          "  ----- "

Magnesium " ""21.2 0.0100"          "  ----- "

NDManganese "   " ""0.0100"         ----- "

NDMercury 08/26/08 11:17   " 8080180"0.000200EPA 245.1   ----- 08/25/08 07:34

NDSilver 08/28/08 08:01   " 8080179"0.0100EPA 200.7   ----- 08/25/08 07:31

NDZinc 08/26/08 13:35   " ""0.0100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Conventional Chemistry Parameters by APHA/EPA Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0103-01       (MW-203) Water Sampled: 08/15/08 10:00

Total Alkalinity 8080181 08/25/08 15:481x270 4.00SM 2320B  mg/l  ----- 08/25/08 09:08

SRH0103-02       (MW-201) Water Sampled: 08/15/08 11:00

Total Alkalinity 8080181 08/25/08 15:481x240 4.00SM 2320B  mg/l  ----- 08/25/08 09:08

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0103-01       (MW-203) Water Sampled: 08/15/08 10:00

Chloride 8080140 08/19/08 14:521x0.720 0.500EPA 300.0  mg/l  ----- 08/19/08 09:30

Sulfate " 08/19/08 14:0420x356 10.0"          "  ----- "

SRH0103-02       (MW-201) Water Sampled: 08/15/08 11:00

Chloride 8080140 08/19/08 15:055x10.4 2.50EPA 300.0  mg/l  ----- 08/19/08 09:30

Sulfate " ""22.4 2.50"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Total Metals per EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRH0103-01       (MW-203) Water Sampled: 08/15/08 10:00

Arsenic 8080816 08/26/08 17:271x0.00899 0.00100EPA 200.8  mg/l  ----- 08/26/08 10:21

Lead " ""0.0138 0.00100"          "  ----- "

Selenium " ""0.000808 0.000500"          "  ----- "

SRH0103-02       (MW-201) Water Sampled: 08/15/08 11:00

NDArsenic 08/26/08 17:42 mg/l 80808161x0.00100EPA 200.8   ----- 08/26/08 10:21

NDLead "   " ""0.00100"         ----- "

Selenium " ""0.00114 0.000500"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   8080179 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/25/08 07:31Blank   (8080179-BLK1)

 ---  -- ---- -- 08/26/08 12:20Chromium mg/l0.00800 ----EPA 200.7 1xND

 ---  -- ---- -- "            Iron "0.0200 ----"     "ND

 ---  -- ---- -- "            Copper "0.00800 ----"     "ND

 ---  -- ---- -- "            Magnesium "0.0100 ----"     "ND

 ---  -- ---- -- "            Zinc "0.0100 ----"     "ND

 ---  -- ---- -- "            Manganese "0.0100 ----"     "ND

 ---  -- ---- -- "            Cadmium "0.00200 ----"     "ND

 ---  -- ---- -- "            Calcium "0.600 ----"     "ND

 ---  -- ---- -- "            Barium "0.00800 ----"     "ND

 ---  -- ---- -- 08/28/08 07:49Silver "0.0100 ----"     "ND

Extracted:   08/25/08 07:31LCS   (8080179-BS1)

 ---  (85-115) ---- 103% 08/26/08 12:15Magnesium mg/l0.0100 --10.0EPA 200.7 1x10.3

 ---  " ---- 105% 08/28/08 07:46Silver "0.0100 --1.00"     "1.05

 ---  " ---- 105% 08/26/08 12:15Iron "0.0200 --""     "1.05

 ---  " ---- 103% "            Chromium "0.00800 --""     "1.03

 ---  " ---- 95.3% "            Copper "0.00800 --""     "0.953

 ---  " ---- 104% "            Cadmium "0.00200 --""     "1.04

 ---  " ---- 106% "            Barium "0.00800 --""     "1.06

 ---  " ---- 105% "            Manganese "0.0100 --""     "1.05

 ---  " ---- 104% "            Calcium "0.600 --10.0"     "10.4

 ---  " ---- 111% "            Zinc "0.0100 --1.00"     "1.11

Extracted:   08/25/08 07:31Duplicate   (8080179-DUP1) QC Source:   SRH0086-02

 ---  -- NRND -- 08/26/08 14:32Manganese mg/l0.0100 (20)--EPA 200.7 1xND

 ---  -- 2.98%ND -- "            Iron "0.0200 "   --"     "ND

 ---  --ND -- 08/28/08 08:04Silver "0.0100 "   --"     "ND

 ---  -- 74.7%ND -- 08/26/08 14:32Copper "0.00800 R4"   --"     "ND

 ---  -- 0.840%8.87 -- "            Magnesium "0.0100 "   --"     "8.79

 ---  -- 36.5%ND -- "            Chromium "0.00800 R4"   --"     "ND

 ---  -- NRND -- "            Zinc "0.0100 "   --"     "ND

 ---  --ND -- "            Cadmium "0.00200 "   --"     "ND

 ---  -- 0.771%33.8 -- "            Calcium "0.600 "   --"     "33.5

 ---  -- 1.49%0.0464 -- "            Barium "0.00800 "   --"     "0.0471

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   8080179 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/25/08 07:31Matrix Spike   (8080179-MS1) QC Source:   SRH0086-02

 ---  (70-130) --0.0464 105% 08/26/08 14:37Barium mg/l0.00800 --1.00EPA 200.7 1x1.09

 ---  (75-125) --ND 104% 08/28/08 08:07Silver "0.0100 --""     "1.04

 ---  (70-130) --ND 103% 08/26/08 14:37Cadmium "0.00200 --""     "1.03

 ---  (75-125) --33.8 107% "            Calcium "0.600 --10.0"     "44.5

 ---  " --0.0136 103% "            Iron "0.0200 --1.00"     "1.04

 ---  " --8.87 106% "            Magnesium "0.0100 --10.0"     "19.4

 ---  " --0.000726 102% "            Chromium "0.00800 --1.00"     "1.02

 ---  (70-130) --0.00580 108% "            Zinc "0.0100 --""     "1.08

 ---  " --0.00357 95.5% "            Copper "0.00800 --""     "0.959

 ---  (75-125) --ND 107% "            Manganese "0.0100 --""     "1.07

Extracted:   08/25/08 07:31Matrix Spike Dup   (8080179-MSD1) QC Source:   SRH0086-02

 ---  (70-130) 0.669%ND 103% 08/26/08 14:42Cadmium mg/l0.00200 (20)1.00EPA 200.7 1x1.03

 ---  " 0.295%0.00580 108% "            Zinc "0.0100 "   ""     "1.09

 ---  (75-125) 3.40%ND 107% 08/28/08 08:10Silver "0.0100 "   ""     "1.07

 ---  (70-130) 1.10%0.0464 103% 08/26/08 14:42Barium "0.00800 "   ""     "1.08

 ---  (75-125) 1.19%8.87 103% "            Magnesium "0.0100 "   10.0"     "19.2

 ---  " 1.36%33.8 101% "            Calcium "0.600 "   ""     "43.9

 ---  (70-130) 1.79%0.00357 93.8% "            Copper "0.00800 "   1.00"     "0.942

 ---  (75-125) 0.861%0.0136 103% "            Iron "0.0200 "   ""     "1.05

 ---  " 1.22%0.000726 101% "            Chromium "0.00800 "   ""     "1.01

 ---  " 0.924%ND 106% "            Manganese "0.0100 "   ""     "1.06

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   8080180 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/25/08 07:34Blank   (8080180-BLK1)

 ---  -- ---- -- 08/26/08 10:52Mercury mg/l0.000200 ----EPA 245.1 1xND

Extracted:   08/25/08 07:34LCS   (8080180-BS1)

 ---  (85-115) ---- 98.4% 08/26/08 10:50Mercury mg/l0.000200 --0.00100EPA 245.1 1x0.000984

Extracted:   08/25/08 07:34Duplicate   (8080180-DUP1) QC Source:   SRH0086-02

 ---  -- NRND -- 08/26/08 11:19Mercury mg/l0.000200 (17.1)--EPA 245.1 1xND

Extracted:   08/25/08 07:34Matrix Spike   (8080180-MS1) QC Source:   SRH0086-02

 ---  (70-130) --ND 107% 08/26/08 11:22Mercury mg/l0.000200 --0.00100EPA 245.1 1x0.00107

Extracted:   08/25/08 07:34Matrix Spike Dup   (8080180-MSD1) QC Source:   SRH0086-02

 ---  (70-130) 0.00%ND 107% 08/26/08 11:24Mercury mg/l0.000200 (18.2)0.00100EPA 245.1 1x0.00107

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Conventional Chemistry Parameters by APHA/EPA Methods  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   8080181 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/25/08 09:08Blank   (8080181-BLK1)

 ---  -- ---- -- 08/25/08 15:48Total Alkalinity mg/l4.00 ----SM 2320B 1xND

Extracted:   08/25/08 09:08LCS   (8080181-BS1)

 ---  (90-110) ---- 99.0% 08/25/08 15:48Total Alkalinity mg/l4.00 --500SM 2320B 1x495

Extracted:   08/25/08 09:08Duplicate   (8080181-DUP1) QC Source:   SRG0106-08

 ---  -- 5.13%47.5 -- 08/25/08 15:48Total Alkalinity mg/l4.00 (10)--SM 2320B 1x50.0

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   8080140 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/19/08 09:30Blank   (8080140-BLK1)

 ---  -- ---- -- 08/19/08 10:10Chloride mg/l0.500 ----EPA 300.0 1xND

 ---  -- ---- -- "            Sulfate "0.500 ----"     "ND

Extracted:   08/19/08 09:30LCS   (8080140-BS1)

 ---  (90-110) ---- 93.6% 08/19/08 10:36Chloride mg/l0.500 --5.00EPA 300.0 1x4.68

 ---  " ---- 105% "            Sulfate "0.500 --""     "5.26

Extracted:   08/19/08 09:30Duplicate   (8080140-DUP1) QC Source:   SRH0106-01

 ---  -- 3.16%9.31 -- 08/19/08 11:27Sulfate mg/l0.500 (10.6)--EPA 300.0 1x9.02

 ---  -- 0.647%4.62 -- 08/20/08 11:11Chloride "0.500 (20)--"     "4.65

Extracted:   08/19/08 09:30Matrix Spike   (8080140-MS1) QC Source:   SRH0106-01

 ---  (80-120) --9.31 121% 08/19/08 11:40Sulfate mg/l0.500 M7--5.00EPA 300.0 1x15.3

 ---  " --4.62 86.4% 08/20/08 11:24Chloride "0.500 --""     "8.94

Extracted:   08/19/08 09:30Matrix Spike Dup   (8080140-MSD1) QC Source:   SRH0106-01

 ---  (80-120) 0.325%9.31 122% 08/19/08 11:53Sulfate mg/l0.500 M7(10)5.00EPA 300.0 1x15.4

 ---  " 0.223%4.62 86.8% 08/20/08 11:37Chloride "0.500 (14.3)""     "8.96

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Total Metals per EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 200/3005QC Batch:   8080816 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   08/26/08 10:21Blank   (8080816-BLK1)

 ---  -- ---- -- 08/26/08 16:40Arsenic mg/l0.00100 ----EPA 200.8 1xND

 ---  -- ---- -- "            Lead "0.00100 ----"     "ND

 ---  -- ---- -- "            Selenium "0.000500 ----"     "ND

Extracted:   08/26/08 10:21LCS   (8080816-BS1)

 ---  (85-115) ---- 97.3% 08/26/08 16:45Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.0973

 ---  " ---- 102% "            Lead "0.00100 --""     "0.102

 ---  " ---- 95.2% "            Selenium "0.000500 --""     "0.0952

Extracted:   08/26/08 10:21Duplicate   (8080816-DUP1) QC Source:   PRH0577-01

 ---  -- 4.30%0.00175 -- 08/26/08 16:55Arsenic mg/l0.00100 (20)--EPA 200.8 1x0.00183

 ---  -- 0.616%0.0988 -- "            Lead "0.00100 "   --"     "0.0994

 ---  -- 11.7%0.00252 -- "            Selenium "0.000500 "   --"     "0.00284

Extracted:   08/26/08 10:21Matrix Spike   (8080816-MS1) QC Source:   PRH0577-01

 ---  (70-130) --0.00175 106% 08/26/08 17:06Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.108

 ---  (75-125) --0.0988 94.8% "            Lead "0.00100 --""     "0.194

 ---  (70-130) --0.00252 106% "            Selenium "0.000500 --""     "0.109

Extracted:   08/26/08 10:21Matrix Spike   (8080816-MS2) QC Source:   PRH0797-03

 ---  (70-130) --2.62 274% 08/26/08 22:04Arsenic mg/l0.0100 MHA--0.100EPA 200.8 10x2.89

 ---  (75-125) --0.00975 110% 08/26/08 18:14Lead "0.00100 --""     1x0.120

 ---  (70-130) --0.00721 136% "            Selenium "0.000500 M7--""     "0.143

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

08/28/08 16:22Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Notes and Definitions 

Report Specific Notes:

M7 The MS and/or MSD were above the acceptance limits.  See Blank Spike (LCS).-

MHA Due to high levels of analyte in the sample, the MS/MSD calculation does not provide useful spike recovery information. See Blank 

Spike (LCS).

-

R4 Due to the low levels of analyte in the sample, the duplicate RPD calculation does not provide useful information.-

Laboratory Reporting Conventions:

Reporting 
Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.dry 

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).ND      

NR/NA Not Reported / Not Available

wet Sample results and reporting limits reported on a Wet Weight Basis (as received).  Results with neither 'wet' nor 'dry' are reported 
on a Wet Weight Basis.

Analyte DETECTED at or above the Reporting Limit.  Qualitative Analyses only.DET     

METHOD DETECTION LIMIT.  Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.  

*MDLs are listed on the report only if the data has been evaluated below the MRL.  Results between the MDL and MRL are reported 
as Estimated Results.  

MDL*

METHOD REPORTING LIMIT.  Reporting Level at, or above, the lowest level standard of the Calibration Table.MRL

RELATIVE PERCENT DIFFERENCE  (RPDs calculated using Results, not Percent Recoveries). RPD

Dil Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 

found on the analytical raw data.

Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 

percent solids, where applicable.

-

-

-

-

-

-

-

-

-

-

Electronic 
Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  
Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  

Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date ReceivedSampled By

080805-MW2 W804513-01 GK/JB05-Aug-08Ground Water 07-Aug-08

080805-MW5 W804513-02 GK/JB05-Aug-08Ground Water 07-Aug-08

080805-MW7 W804513-03 GK/JB05-Aug-08Ground Water 07-Aug-08

Solid samples are analyzed on an as-received, wet-weight basis, unless otherwise requested.

Sample preparation is defined by the client as per their Data Quality Objectives.

The complete report includes pages for each sample, a full QC report, and a notes section.

Work order Report Page 1 of 8

SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 

MT:CERT0027, NV:ID000192007A, WA:1268, WY:ID00019

http://www.svl.net


PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

ResultAnalyte RL AnalyzedMethod DilutionUnits

W804513-01 (Ground Water)

AnalystMDL Notes

Sampled:  

Received: 07-Aug-08

Sampled By: GK/JB

Client Sample ID: 

SVL Sample ID: Sample Report Page 1 of 1

080805-MW2

Batch

05-Aug-08

Metals (Total)

Mercury JAAmg/L 13-Aug-08EPA 245.1 < 0.00020 0.000064 W8330770.00020

Metals (Total Recoverable--reportable as Total per 40 CFR 136)

Aluminum ASmg/L 19-Aug-08EPA 200.7 < 0.080 0.028 W8330370.080

Cadmium ASmg/L 19-Aug-08EPA 200.7 < 0.0020 0.0010 W8330370.0020

Calcium mg/L AS 19-Aug-08EPA 200.7 71.7 0.016 W8330370.040

Chromium ASmg/L 19-Aug-08EPA 200.7 < 0.0060 0.0010 W8330370.0060

Iron ASmg/L 19-Aug-08EPA 200.7 < 0.060 0.020 W8330370.060

Lead ASmg/L 19-Aug-08EPA 200.7 < 0.0075 0.0039 W8330370.0075

Magnesium mg/L AS 19-Aug-08EPA 200.7 22.1 0.015 W8330370.060

Manganese ASmg/L 19-Aug-08EPA 200.7 < 0.0040 0.0013 W8330370.0040

Potassium mg/L AS 19-Aug-08EPA 200.7 2.27 0.07 W8330370.50

Silica (SiO2) mg/L AS 19-Aug-08EPA 200.7 20.7 0.05 W8330370.17

Silver ASmg/L 19-Aug-08EPA 200.7 < 0.0050 0.0008 W8330370.0050

Sodium mg/L AS 19-Aug-08EPA 200.7 3.95 0.04 W8330370.50

Zinc ASmg/L 19-Aug-08EPA 200.7 < 0.0100 0.0019 W8330370.0100

Copper KWHmg/L 2.5 15-Aug-08EPA 200.8 < 0.00100 0.00009 W8330120.00100

Metals (Dissolved)

Lead DGmg/L 22-Aug-08EPA 200.7 < 0.0075 0.0039 W8331550.0075

Zinc DGmg/L 22-Aug-08EPA 200.7 < 0.0100 0.0019 W8331550.0100

Copper KWHmg/L 4 14-Aug-08EPA 200.8 < 0.00120 0.00015 D1W8330390.00120

Classical Chemistry Parameters

Specific conductance umhos/cm JMS 08-Aug-08EPA 120.1 540 W8322541.0

Ammonia as N mg/L SM 18-Aug-08EPA 350.1 0.040 0.005 W8332020.030

Nitrate/Nitrite as N mg/L SM 19-Aug-08EPA 353.2 0.277 0.0012 W8332830.0500

Total Alkalinity mg/L DKS 08-Aug-08SM 2320B 277 0.3 W8322441.0

Bicarbonate mg/L DKS 08-Aug-08SM 2320B 277 0.3 W8322441.0

Carbonate DKSmg/L 08-Aug-08SM 2320B < 1.0 0.3 W8322441.0

Hydroxide DKSmg/L 08-Aug-08SM 2320B < 1.0 0.3 W8322441.0

Total Diss. Solids mg/L JMS 11-Aug-08SM 2540 C 290 4.3 W83226010

Total Susp. Solids JMSmg/L 11-Aug-08SM 2540 D < 5.0 4.2 W8322565.0

Orthophosphate as P mg/L DKG 07-Aug-08SM 4500-P-E 0.03 0.006 H3W8322290.01

Anions by Ion Chromatography

Fluoride mg/L AJE 15-Aug-08EPA 300.0 0.101 0.025 W8332530.100

Chloride mg/L AJE 15-Aug-08EPA 300.0 0.854 0.032 W8332530.200

Sulfate as SO4 mg/L 5 AJE 15-Aug-08EPA 300.0 73.2 0.24 D2W8332531.50

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

Nan Wilson

Laboratory Director
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SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 
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PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

ResultAnalyte RL AnalyzedMethod DilutionUnits

W804513-02 (Ground Water)

AnalystMDL Notes

Sampled:  

Received: 07-Aug-08

Sampled By: GK/JB

Client Sample ID: 

SVL Sample ID: Sample Report Page 1 of 1

080805-MW5

Batch

05-Aug-08

Metals (Total)

Mercury JAAmg/L 13-Aug-08EPA 245.1 < 0.00020 0.000064 W8330770.00020

Metals (Total Recoverable--reportable as Total per 40 CFR 136)

Aluminum ASmg/L 19-Aug-08EPA 200.7 < 0.080 0.028 W8330370.080

Cadmium ASmg/L 19-Aug-08EPA 200.7 < 0.0020 0.0010 W8330370.0020

Calcium mg/L AS 19-Aug-08EPA 200.7 183 0.016 W8330370.040

Chromium ASmg/L 19-Aug-08EPA 200.7 < 0.0060 0.0010 W8330370.0060

Iron ASmg/L 19-Aug-08EPA 200.7 < 0.060 0.020 W8330370.060

Lead ASmg/L 19-Aug-08EPA 200.7 < 0.0075 0.0039 W8330370.0075

Magnesium mg/L AS 19-Aug-08EPA 200.7 75.4 0.015 W8330370.060

Manganese ASmg/L 19-Aug-08EPA 200.7 < 0.0040 0.0013 W8330370.0040

Potassium mg/L AS 19-Aug-08EPA 200.7 4.07 0.07 W8330370.50

Silica (SiO2) mg/L AS 19-Aug-08EPA 200.7 24.1 0.05 W8330370.17

Silver ASmg/L 19-Aug-08EPA 200.7 < 0.0050 0.0008 W8330370.0050

Sodium mg/L AS 19-Aug-08EPA 200.7 7.70 0.04 W8330370.50

Zinc ASmg/L 19-Aug-08EPA 200.7 < 0.0100 0.0019 W8330370.0100

Copper KWHmg/L 2.5 15-Aug-08EPA 200.8 < 0.00100 0.00009 W8330120.00100

Metals (Dissolved)

Lead DGmg/L 22-Aug-08EPA 200.7 < 0.0075 0.0039 W8331550.0075

Zinc DGmg/L 22-Aug-08EPA 200.7 < 0.0100 0.0019 W8331550.0100

Copper KWHmg/L 4 14-Aug-08EPA 200.8 < 0.00120 0.00015 D1W8330390.00120

Classical Chemistry Parameters

Specific conductance umhos/cm JMS 08-Aug-08EPA 120.1 1300 W8322541.0

Ammonia as N mg/L SM 18-Aug-08EPA 350.1 0.053 0.005 W8332020.030

Nitrate/Nitrite as N mg/L SM 19-Aug-08EPA 353.2 0.234 0.0012 W8332830.0500

Total Alkalinity mg/L DKS 08-Aug-08SM 2320B 382 0.3 W8322441.0

Bicarbonate mg/L DKS 08-Aug-08SM 2320B 382 0.3 W8322441.0

Carbonate DKSmg/L 08-Aug-08SM 2320B < 1.0 0.3 W8322441.0

Hydroxide DKSmg/L 08-Aug-08SM 2320B < 1.0 0.3 W8322441.0

Total Diss. Solids mg/L JMS 11-Aug-08SM 2540 C 950 4.3 W83226010

Total Susp. Solids JMSmg/L 11-Aug-08SM 2540 D < 5.0 4.2 W8322565.0

Orthophosphate as P mg/L DKG 07-Aug-08SM 4500-P-E 0.07 0.006 H3W8322290.01

Anions by Ion Chromatography

Fluoride AJEmg/L 15-Aug-08EPA 300.0 < 0.100 0.025 W8332530.100

Chloride mg/L AJE 15-Aug-08EPA 300.0 3.47 0.032 W8332530.200

Sulfate as SO4 mg/L 100 AJE 15-Aug-08EPA 300.0 1000 4.70 D2W83325330.0

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

Nan Wilson

Laboratory Director
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PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

ResultAnalyte RL AnalyzedMethod DilutionUnits

W804513-03 (Ground Water)

AnalystMDL Notes

Sampled:  

Received: 07-Aug-08

Sampled By: GK/JB

Client Sample ID: 

SVL Sample ID: Sample Report Page 1 of 1

080805-MW7

Batch

05-Aug-08

Metals (Total)

Mercury JAAmg/L 13-Aug-08EPA 245.1 < 0.00020 0.000064 W8330770.00020

Metals (Total Recoverable--reportable as Total per 40 CFR 136)

Aluminum ASmg/L 19-Aug-08EPA 200.7 < 0.080 0.028 W8330370.080

Cadmium ASmg/L 19-Aug-08EPA 200.7 < 0.0020 0.0010 W8330370.0020

Calcium mg/L AS 19-Aug-08EPA 200.7 70.7 0.016 W8330370.040

Chromium mg/L AS 19-Aug-08EPA 200.7 1.52 0.0010 W8330370.0060

Iron mg/L AS 19-Aug-08EPA 200.7 6.52 0.020 W8330370.060

Lead ASmg/L 19-Aug-08EPA 200.7 < 0.0075 0.0039 W8330370.0075

Magnesium mg/L AS 19-Aug-08EPA 200.7 23.6 0.015 W8330370.060

Manganese mg/L AS 19-Aug-08EPA 200.7 0.0995 0.0013 W8330370.0040

Potassium mg/L AS 19-Aug-08EPA 200.7 2.71 0.07 W8330370.50

Silica (SiO2) mg/L AS 19-Aug-08EPA 200.7 19.6 0.05 W8330370.17

Silver ASmg/L 19-Aug-08EPA 200.7 < 0.0050 0.0008 W8330370.0050

Sodium mg/L AS 19-Aug-08EPA 200.7 3.51 0.04 W8330370.50

Zinc ASmg/L 19-Aug-08EPA 200.7 < 0.0100 0.0019 W8330370.0100

Copper KWHmg/L 2.5 15-Aug-08EPA 200.8 < 0.00100 0.00009 W8330120.00100

Metals (Dissolved)

Lead DGmg/L 22-Aug-08EPA 200.7 < 0.0075 0.0039 W8331550.0075

Zinc DGmg/L 22-Aug-08EPA 200.7 < 0.0100 0.0019 W8331550.0100

Copper KWHmg/L 4 14-Aug-08EPA 200.8 < 0.00120 0.00015 D1W8330390.00120

Classical Chemistry Parameters

Specific conductance umhos/cm JMS 08-Aug-08EPA 120.1 530 W8322541.0

Ammonia as N mg/L SM 18-Aug-08EPA 350.1 0.031 0.005 W8332020.030

Nitrate/Nitrite as N SMmg/L 19-Aug-08EPA 353.2 < 0.0500 0.0012 W8332830.0500

Total Alkalinity mg/L DKS 08-Aug-08SM 2320B 238 0.3 W8322441.0

Bicarbonate mg/L DKS 08-Aug-08SM 2320B 238 0.3 W8322441.0

Carbonate DKSmg/L 08-Aug-08SM 2320B < 1.0 0.3 W8322441.0

Hydroxide DKSmg/L 08-Aug-08SM 2320B < 1.0 0.3 W8322441.0

Total Diss. Solids mg/L JMS 11-Aug-08SM 2540 C 320 4.3 W83226010

Total Susp. Solids mg/L JMS 11-Aug-08SM 2540 D 5.0 4.2 W8322565.0

Orthophosphate as P mg/L DKG 07-Aug-08SM 4500-P-E 0.05 0.006 H3W8322290.01

Anions by Ion Chromatography

Fluoride AJEmg/L 15-Aug-08EPA 300.0 < 0.100 0.025 W8332530.100

Chloride mg/L AJE 15-Aug-08EPA 300.0 5.60 0.032 W8332530.200

Sulfate as SO4 mg/L AJE 15-Aug-08EPA 300.0 36.5 0.05 W8332530.30

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

Nan Wilson

Laboratory Director
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PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

Method

Quality Control - BLANK Data

Analyte Units Batch ID NotesAnalyzedResult MDL MRL

Metals (Total)
EPA 245.1 mg/L <0.00020 W833077 13-Aug-08Mercury 0.000200.000064

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 mg/L <0.080 W833037 19-Aug-08Aluminum 0.0800.028

EPA 200.7 mg/L <0.0020 W833037 19-Aug-08Cadmium 0.00200.0010

EPA 200.7 mg/L <0.040 W833037 19-Aug-08Calcium 0.0400.016

EPA 200.7 mg/L <0.0060 W833037 19-Aug-08Chromium 0.00600.0010

EPA 200.7 mg/L <0.060 W833037 19-Aug-08Iron 0.0600.020

EPA 200.7 mg/L <0.0075 W833037 19-Aug-08Lead 0.00750.0039

EPA 200.7 mg/L <0.060 W833037 19-Aug-08Magnesium 0.0600.015

EPA 200.7 mg/L <0.0040 W833037 19-Aug-08Manganese 0.00400.0013

EPA 200.7 mg/L <0.50 W833037 19-Aug-08Potassium 0.500.07

EPA 200.7 mg/L <0.17 W833037 19-Aug-08Silica (SiO2) 0.170.05

EPA 200.7 mg/L <0.0050 W833037 19-Aug-08Silver 0.00500.0008

EPA 200.7 mg/L <0.50 W833037 19-Aug-08Sodium 0.500.04

EPA 200.7 mg/L <0.0100 W833037 19-Aug-08Zinc 0.01000.0019

EPA 200.8 mg/L <0.00100 W833012 15-Aug-08Copper 0.001000.00009

Metals (Dissolved)
EPA 200.7 mg/L <0.0075 W833155 22-Aug-08Lead 0.00750.0039

EPA 200.7 mg/L <0.0100 W833155 22-Aug-08Zinc 0.01000.0019

EPA 200.8 mg/L <0.00100 W833039 14-Aug-08Copper 0.001000.000037

Classical Chemistry Parameters
EPA 120.1 umhos/cm <1.0 W832254 08-Aug-08Specific conductance 1.0

EPA 350.1 mg/L <0.030 W833202 18-Aug-08Ammonia as N 0.0300.005

EPA 353.2 mg/L <0.0500 W833283 19-Aug-08Nitrate/Nitrite as N 0.05000.0012

SM 2540 C mg/L <10 W832260 11-Aug-08Total Diss. Solids 104.3

SM 2540 D mg/L <5.0 W832256 11-Aug-08Total Susp. Solids 5.04.2

SM 4500-P-E mg/L <0.01 W832229 07-Aug-08Orthophosphate as P 0.010.006

Anions by Ion Chromatography
EPA 300.0 mg/L <0.100 W833253 15-Aug-08Fluoride 0.1000.025

EPA 300.0 mg/L <0.200 W833253 15-Aug-08Chloride 0.2000.032

EPA 300.0 mg/L <0.30 W833253 15-Aug-08Sulfate as SO4 0.300.05

Method

Quality Control - LABORATORY CONTROL SAMPLE Data

Analyte Units Batch ID NotesAnalyzed
LCS
Result

LCS
True

%
Rec.

Acceptance
Limits

Metals (Total)
EPA 245.1 mg/L 13-Aug-08W8330770.00477 0.00500 95.4 85 - 115Mercury

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 mg/L 19-Aug-08W8330371.04 1.00 104 85 - 115Aluminum

EPA 200.7 mg/L 19-Aug-08W8330371.07 1.00 107 85 - 115Cadmium

EPA 200.7 mg/L 19-Aug-08W83303720.7 20.0 103 85 - 115Calcium

EPA 200.7 mg/L 19-Aug-08W8330371.07 1.00 107 85 - 115Chromium

EPA 200.7 mg/L 19-Aug-08W83303710.5 10.0 105 85 - 115Iron

EPA 200.7 mg/L 19-Aug-08W8330371.06 1.00 106 85 - 115Lead

EPA 200.7 mg/L 19-Aug-08W83303720.5 20.0 103 85 - 115Magnesium

EPA 200.7 mg/L 19-Aug-08W8330371.05 1.00 105 85 - 115Manganese

EPA 200.7 mg/L 19-Aug-08W83303721.1 20.0 105 85 - 115Potassium

EPA 200.7 mg/L 19-Aug-08W83303711.3 10.7 105 85 - 115Silica (SiO2)

EPA 200.7 mg/L 19-Aug-08W8330370.0549 0.0500 110 85 - 115Silver
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PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

Method

Quality Control - LABORATORY CONTROL SAMPLE Data (Continued)

Analyte Units Batch ID NotesAnalyzed
LCS
Result

LCS
True

%
Rec.

Acceptance
Limits

Metals (Total Recoverable--reportable as Total per 40 CFR 136)     (Continued)
EPA 200.7 mg/L 19-Aug-08W83303719.5 19.0 103 85 - 115Sodium

EPA 200.7 mg/L 19-Aug-08W8330371.07 1.00 107 85 - 115Zinc

EPA 200.8 mg/L 15-Aug-08W8330120.0253 0.0250 101 85 - 115Copper

Metals (Dissolved)
EPA 200.7 mg/L 22-Aug-08W8331551.03 1.00 103 85 - 115Lead

EPA 200.7 mg/L 22-Aug-08W8331551.04 1.00 104 85 - 115Zinc

EPA 200.8 mg/L 14-Aug-08W8330390.0253 0.0250 101 85 - 115Copper

Classical Chemistry Parameters
EPA 120.1 umhos/cm 08-Aug-08W832254484 484 100 95 - 108Specific conductance

EPA 350.1 mg/L 18-Aug-08W8332020.787 0.750 105 90 - 110Ammonia as N

EPA 353.2 mg/L 19-Aug-08W8332831.84 2.00 92.1 90 - 110Nitrate/Nitrite as N

SM 2540 C mg/L 11-Aug-08W8322601220 1280 95.5 87 - 113Total Diss. Solids

SM 2540 D mg/L 11-Aug-08W83225628.0 32.8 85.4 76 - 119Total Susp. Solids

SM 4500-P-E mg/L 07-Aug-08W8322294.02 3.97 101 89 - 112Orthophosphate as P

Anions by Ion Chromatography
EPA 300.0 mg/L 15-Aug-08W8332532.55 2.50 102 90 - 110Fluoride

EPA 300.0 mg/L 15-Aug-08W8332534.93 5.00 98.6 90 - 110Chloride

EPA 300.0 mg/L 15-Aug-08W83325310.3 10.0 103 90 - 110Sulfate as SO4

Method

Quality Control - DUPLICATE Data

Analyte Units Batch ID NotesAnalyzed
Duplicate
Result

Sample
Result

RPD
LimitRPD

Metals (Total)
EPA 245.1 mg/L 0.00141 0.00164 15.1 11.3 W833077 13-Aug-08Mercury R2

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 mg/L <0.080 <0.080 UDL 20 W833037 19-Aug-08Aluminum

EPA 200.7 mg/L <0.0020 <0.0020 UDL 20 W833037 19-Aug-08Cadmium

EPA 200.7 mg/L 33.7 33.9 0.7 8.37 W833037 19-Aug-08Calcium

EPA 200.7 mg/L <0.0060 <0.0060 UDL 20 W833037 19-Aug-08Chromium

EPA 200.7 mg/L <0.060 <0.060 UDL 20 W833037 19-Aug-08Iron

EPA 200.7 mg/L <0.0075 <0.0075 UDL 20 W833037 19-Aug-08Lead

EPA 200.7 mg/L 16.8 16.9 0.7 11.3 W833037 19-Aug-08Magnesium

EPA 200.7 mg/L <0.0040 <0.0040 UDL 12.5 W833037 19-Aug-08Manganese

EPA 200.7 mg/L 2.16 2.19 1.4 9.55 W833037 19-Aug-08Potassium

EPA 200.7 mg/L 11.9 12.0 0.7 20 W833037 19-Aug-08Silica (SiO2)

EPA 200.7 mg/L <0.0050 <0.0050 UDL 20 W833037 19-Aug-08Silver

EPA 200.7 mg/L 4.35 4.40 1.2 9.64 W833037 19-Aug-08Sodium

EPA 200.7 mg/L <0.0100 <0.0100 <RL 10.6 W833037 19-Aug-08Zinc

EPA 200.8 mg/L <0.00100 <0.00100 UDL 20 W833012 15-Aug-08Copper

Metals (Dissolved)
EPA 200.7 mg/L <0.0075 <0.0075 UDL 20 W833155 22-Aug-08Lead

EPA 200.7 mg/L <0.0100 <0.0100 UDL 10.6 W833155 22-Aug-08Zinc

EPA 200.8 mg/L 0.00106 <0.00100 <RL 20 W833039 21-Aug-08Copper D1

Classical Chemistry Parameters
EPA 120.1 umhos/cm 536 539 0.6 20 W832254 08-Aug-08Specific conductance

EPA 350.1 mg/L 0.048 0.052 7.1 20 W833202 18-Aug-08Ammonia as N

EPA 353.2 mg/L 0.281 0.277 1.4 20 W833283 19-Aug-08Nitrate/Nitrite as N

SM 2320B mg/L 48.2 48.3 0.3 20 W832244 08-Aug-08Total Alkalinity
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PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

Method

Quality Control - DUPLICATE Data (Continued)

Analyte Units Batch ID NotesAnalyzed
Duplicate
Result

Sample
Result

RPD
LimitRPD

Classical Chemistry Parameters     (Continued)
SM 2320B mg/L 710 719 1.3 20 W832244 08-Aug-08Total Alkalinity

SM 2320B mg/L 48.2 48.3 0.3 20 W832244 08-Aug-08Bicarbonate

SM 2320B mg/L 710 719 1.3 20 W832244 08-Aug-08Bicarbonate

SM 2320B mg/L <1.0 <1.0 UDL 20 W832244 08-Aug-08Carbonate

SM 2320B mg/L <1.0 <1.0 UDL 20 W832244 08-Aug-08Carbonate

SM 2320B mg/L <1.0 <1.0 UDL 20 W832244 08-Aug-08Hydroxide

SM 2320B mg/L <1.0 <1.0 UDL 20 W832244 08-Aug-08Hydroxide

SM 2540 C mg/L 1080 1090 1.1 20 W832260 11-Aug-08Total Diss. Solids

SM 2540 D mg/L 32.0 37.0 14.5 20 W832256 11-Aug-08Total Susp. Solids

SM 4500-P-E mg/L 0.03 0.03 0.0 20 W832229 07-Aug-08Orthophosphate as P

Anions by Ion Chromatography
EPA 300.0 mg/L <0.100 0.101 <RL 13 W833253 15-Aug-08Fluoride

EPA 300.0 mg/L 0.940 0.854 9.6 3.59 W833253 15-Aug-08Chloride R3

EPA 300.0 mg/L 73.2 73.2 0.0 2.17 W833253 15-Aug-08Sulfate as SO4 D2

Quality Control - MATRIX SPIKE Data

Method Analyte Units Batch ID NotesAnalyzed
Spike
Result

Sample
Result (R)

Spike
Level (S)

%
Rec.

Acceptance
Limits

Metals (Total)
EPA 245.1 13-Aug-08W833077mg/L 0.00096 <0.00020 0.00100 70 - 130Mercury 96.0

13-Aug-08W833077EPA 245.1 mg/L 0.00357 0.00164 0.00200 70 - 130Mercury 96.5

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 19-Aug-08W833037mg/L 1.06 <0.080 1.00 70 - 130Aluminum 106

19-Aug-08W833037EPA 200.7 mg/L 1.05 <0.0020 1.00 70 - 130Cadmium 105

19-Aug-08W833037EPA 200.7 mg/L 54.6 33.9 20.0 70 - 130Calcium 103

19-Aug-08W833037EPA 200.7 mg/L 1.05 <0.0060 1.00 70 - 130Chromium 105

19-Aug-08W833037EPA 200.7 mg/L 10.5 <0.060 10.0 70 - 130Iron 105

19-Aug-08W833037EPA 200.7 mg/L 1.05 <0.0075 1.00 70 - 130Lead 105

19-Aug-08W833037EPA 200.7 mg/L 37.4 16.9 20.0 70 - 130Magnesium 102

19-Aug-08W833037EPA 200.7 mg/L 1.05 <0.0040 1.00 70 - 130Manganese 105

19-Aug-08W833037EPA 200.7 mg/L 23.6 2.19 20.0 70 - 130Potassium 107

19-Aug-08W833037EPA 200.7 mg/L 23.2 12.0 10.7 70 - 130Silica (SiO2) 105

19-Aug-08W833037EPA 200.7 mg/L 0.0547 <0.0050 0.0500 70 - 130Silver 109

19-Aug-08W833037EPA 200.7 mg/L 24.2 4.40 19.0 70 - 130Sodium 104

19-Aug-08W833037EPA 200.7 mg/L 1.04 <0.0100 1.00 70 - 130Zinc 103

15-Aug-08W833012EPA 200.8 mg/L 0.0245 <0.00100 0.0250 70 - 130Copper 98.0

Metals (Dissolved)
EPA 200.7 22-Aug-08W833155mg/L 1.00 <0.0079 1.00 70 - 130Lead 100

22-Aug-08W833155EPA 200.7 mg/L 1.00 <0.0079 1.00 70 - 130Lead 100

22-Aug-08W833155EPA 200.7 mg/L 0.964 <0.0105 1.00 70 - 130Zinc 96.4

22-Aug-08W833155EPA 200.7 mg/L 1.12 0.115 1.00 70 - 130Zinc 100

21-Aug-08W833039EPA 200.8 mg/L 0.0260 <0.00100 0.0250 70 - 130Copper 101

Classical Chemistry Parameters
EPA 350.1 18-Aug-08W833202mg/L 0.550 0.052 0.500 90 - 110Ammonia as N 99.7

18-Aug-08W833202EPA 350.1 mg/L 0.518 0.007 0.500 90 - 110Ammonia as N 102

19-Aug-08W833283EPA 353.2 mg/L 1.32 0.277 1.00 90 - 110Nitrate/Nitrite as N 104

19-Aug-08W833283EPA 353.2 mg/L 1.08 0.0604 1.00 90 - 110Nitrate/Nitrite as N 102

07-Aug-08W832229SM 4500-P-E mg/L 0.52 0.03 0.500 87 - 113Orthophosphate as P 98.0
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PO Box 7

22-Aug-08 15:44Metaline Falls, WA 99153

One Government Gulch - PO Box Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order: W804513

Cominco - Pend Oreille Mine

Quality Control - MATRIX SPIKE Data (Continued)

Method Analyte Units Batch ID NotesAnalyzed
Spike
Result

Sample
Result (R)

Spike
Level (S)

%
Rec.

Acceptance
Limits

Anions by Ion Chromatography
EPA 300.0 15-Aug-08W833253mg/L 2.18 0.101 2.00 90 - 110Fluoride 104

15-Aug-08W833253EPA 300.0 mg/L 3.96 0.854 3.00 90 - 110Chloride 104

15-Aug-08W833253EPA 300.0 mg/L 122 73.2 50.0 90 - 110Sulfate as SO4 98.5 D2

Notes and Definitions 

D1 Sample required dilution due to matrix.

D2 Sample required dilution due to high concentration of target analyte.

H3 Sample was received and analyzed past holding time.

R2 RPD/RSD exceeded the laboratory acceptance limit.

R3 There is no control limit for the RPD if the concentration in the sample is less than five times the reporting limit

Relative Percent Difference

A result is less than the detection limitUDL

RPD

Laboratory Control Sample (Blank Spike)LCS

% recovery not applicable, sample concentration more than four times greater than spike levelR > 4S

A result is less than the reporting limit<RL

MRL

MDL

N/A

Method Reporting Limit

Method Detection Limit

Not Applicable
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206

ph: (509) 924.9200   fax: (509) 924.9290

Gary Panther

URS Corp.

920 N. Argonne Road Suite 300

Spokane, WA  99212

RE: TDF-1

Enclosed are the results of analyses for samples received by the laboratory on 12/11/08 08:15. 

The following list is a summary of the Work Orders contained in this report, generated on 01/13/09 

14:07.

If you have any questions concerning this report, please feel free to contact me.

January 13, 2009

ProjectNumberProjectWork Order

36298248TDF-1SRL0070

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SRL0070-01 12/10/08 11:00 12/11/08 08:15WaterMW-301

SRL0070-02 12/10/08 12:00 12/11/08 08:15WaterMW-303

SRL0070-03 12/10/08 13:00 12/11/08 08:15WaterMW-302

SRL0070-04 12/10/08 14:00 12/11/08 08:15WaterMW-203

SRL0070-05 12/10/08 14:30 12/11/08 08:15WaterMW-201

SRL0070-06 12/10/08 15:00 12/11/08 08:15WaterMW-2

SRL0070-07 12/10/08 16:00 12/11/08 08:15WaterMW-7

SRL0070-08 12/10/08 00:00 12/11/08 08:15WaterDUP

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRL0070-01       (MW-301) Water Sampled: 12/10/08 11:00

NDChromium 12/16/08 10:51 mg/l 81201031x0.00800EPA 200.7   ----- 12/12/08 12:43

Iron " 12/16/08 15:30"0.183 0.0200"          "  ----- "

Magnesium " 12/16/08 10:51"59.6 0.0100"          "  ----- "

Manganese " ""0.0162 0.0100"          "  ----- "

Zinc " ""0.0342 0.0100"          "  ----- "

SRL0070-02       (MW-303) Water Sampled: 12/10/08 12:00

NDChromium 12/16/08 10:58 mg/l 81201031x0.00800EPA 200.7   ----- 12/12/08 12:43

Iron " 12/16/08 15:37"1.53 0.0200"          "  ----- "

Magnesium " 12/16/08 10:58"57.7 0.0100"          "  ----- "

Manganese " ""0.0808 0.0100"          "  ----- "

Zinc " ""0.0259 0.0100"          "  ----- "

SRL0070-03       (MW-302) Water Sampled: 12/10/08 13:00

NDChromium 12/16/08 11:05 mg/l 81201031x0.00800EPA 200.7   ----- 12/12/08 12:43

Iron " 12/16/08 15:44"0.706 0.0200"          "  ----- "

Magnesium " 12/16/08 11:05"51.6 0.0100"          "  ----- "

Manganese " ""2.85 0.0100"          "  ----- "

Zinc " ""0.119 0.0100"          "  ----- "

SRL0070-04       (MW-203) Water Sampled: 12/10/08 14:00

NDChromium 12/16/08 11:11 mg/l 81201031x0.00800EPA 200.7   ----- 12/12/08 12:43

Iron " 12/16/08 15:50"0.0868 0.0200"          "  ----- "

Magnesium " 12/16/08 11:11"51.5 0.0100"          "  ----- "

Manganese " ""0.159 0.0100"          "  ----- "

Zinc " ""0.0107 0.0100"          "  ----- "

SRL0070-05       (MW-201) Water Sampled: 12/10/08 14:30

NDChromium 12/16/08 11:18 mg/l 81201031x0.00800EPA 200.7   ----- 12/12/08 12:43

Iron " 12/16/08 15:57"0.406 0.0200"          "  ----- "

Magnesium " 12/16/08 11:18"21.6 0.0100"          "  ----- "

Manganese " ""0.0174 0.0100"          "  ----- "

NDZinc "   " ""0.0100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRL0070-06       (MW-2) Water Sampled: 12/10/08 15:00

Chromium 8120103 12/16/08 11:391x0.00866 0.00800EPA 200.7  mg/l  ----- 12/12/08 12:43

Iron " 12/16/08 16:03"1.76 0.0200"          "  ----- "

Magnesium " 12/16/08 11:39"25.7 0.0100"          "  ----- "

Manganese " ""0.0989 0.0100"          "  ----- "

Zinc " ""0.0135 0.0100"          "  ----- "

SRL0070-07       (MW-7) Water Sampled: 12/10/08 16:00

NDChromium 12/16/08 11:45 mg/l 81201031x0.00800EPA 200.7   ----- 12/12/08 12:43

Iron " 12/16/08 16:10"0.114 0.0200"          "  ----- "

Magnesium " 12/16/08 11:45"23.2 0.0100"          "  ----- "

Manganese " ""0.0221 0.0100"          "  ----- "

NDZinc "   " ""0.0100"         ----- "

SRL0070-08       (DUP) Water Sampled: 12/10/08 00:00

NDChromium 12/16/08 11:52 mg/l 81201031x0.00800EPA 200.7   ----- 12/12/08 12:43

Iron " 12/16/08 16:16"0.730 0.0200"          "  ----- "

Magnesium " 12/16/08 11:52"50.6 0.0100"          "  ----- "

Manganese " ""2.80 0.0100"          "  ----- "

Zinc " ""0.114 0.0100"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Conventional Chemistry Parameters by APHA/EPA Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRL0070-01       (MW-301) Water Sampled: 12/10/08 11:00

Total Alkalinity 8120092 12/11/08 13:281x265 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

SRL0070-02       (MW-303) Water Sampled: 12/10/08 12:00

Total Alkalinity 8120092 12/11/08 13:281x250 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

SRL0070-03       (MW-302) Water Sampled: 12/10/08 13:00

Total Alkalinity 8120092 12/11/08 13:281x285 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

SRL0070-04       (MW-203) Water Sampled: 12/10/08 14:00

Total Alkalinity 8120092 12/11/08 13:281x265 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

SRL0070-05       (MW-201) Water Sampled: 12/10/08 14:30

Total Alkalinity 8120092 12/11/08 13:281x243 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

SRL0070-06       (MW-2) Water Sampled: 12/10/08 15:00

Total Alkalinity 8120092 12/11/08 13:281x245 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

SRL0070-07       (MW-7) Water Sampled: 12/10/08 16:00

Total Alkalinity 8120092 12/11/08 13:281x210 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

SRL0070-08       (DUP) Water Sampled: 12/10/08 00:00

Total Alkalinity 8120092 12/11/08 13:281x283 4.00SM 2320B  mg/l  ----- 12/11/08 13:28

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRL0070-01       (MW-301) Water Sampled: 12/10/08 11:00

Chloride 8120111 12/15/08 14:161x3.62 0.500EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " 12/15/08 14:2950x960 25.0"          "  ----- "

SRL0070-02       (MW-303) Water Sampled: 12/10/08 12:00

Chloride 8120111 12/15/08 14:421x5.38 0.500EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " 12/15/08 14:5550x790 25.0"          "  ----- "

SRL0070-03       (MW-302) Water Sampled: 12/10/08 13:00

Chloride 8120111 12/15/08 15:081x4.25 0.500EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " 12/15/08 15:2150x764 25.0"          "  ----- "

SRL0070-04       (MW-203) Water Sampled: 12/10/08 14:00

Chloride 8120111 12/15/08 15:351x0.620 0.500EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " 12/15/08 15:4850x594 25.0"          "  ----- "

SRL0070-05       (MW-201) Water Sampled: 12/10/08 14:30

Chloride 8120111 12/15/08 16:535x8.35 2.50EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " ""27.4 2.50"          "  ----- "

SRL0070-06       (MW-2) Water Sampled: 12/10/08 15:00

Chloride 8120111 12/15/08 16:011x5.89 0.500EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " 12/16/08 18:475x54.3 2.50"          "  ----- "

SRL0070-07       (MW-7) Water Sampled: 12/10/08 16:00

Chloride 8120111 12/15/08 16:141x1.51 0.500EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " 12/16/08 19:015x74.0 2.50"          "  ----- "

SRL0070-08       (DUP) Water Sampled: 12/10/08 00:00

Chloride 8120111 12/15/08 17:461x4.34 0.500EPA 300.0  mg/l  ----- 12/15/08 10:27

Sulfate " 12/15/08 17:5950x778 25.0"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Seattle

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SRL0070-01       (MW-301) Water Sampled: 12/10/08 11:00

NDArsenic 12/17/08 01:36 mg/l 8L150511x0.00100EPA 200.8   ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

SRL0070-02       (MW-303) Water Sampled: 12/10/08 12:00

NDArsenic 12/17/08 01:42 mg/l 8L150511x0.00100EPA 200.8   ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

SRL0070-03       (MW-302) Water Sampled: 12/10/08 13:00

NDArsenic 12/17/08 01:48 mg/l 8L150511x0.00100EPA 200.8   ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

SRL0070-04       (MW-203) Water Sampled: 12/10/08 14:00

NDArsenic 12/17/08 01:55 mg/l 8L150511x0.00100EPA 200.8   ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

SRL0070-05       (MW-201) Water Sampled: 12/10/08 14:30

NDArsenic 12/17/08 02:21 mg/l 8L150511x0.00100EPA 200.8   ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

SRL0070-06       (MW-2) Water Sampled: 12/10/08 15:00

Arsenic 8L15051 12/17/08 02:271x0.00139 0.00100EPA 200.8  mg/l  ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

SRL0070-07       (MW-7) Water Sampled: 12/10/08 16:00

Arsenic 8L15051 12/17/08 02:341x0.00117 0.00100EPA 200.8  mg/l  ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

SRL0070-08       (DUP) Water Sampled: 12/10/08 00:00

NDArsenic 12/17/08 02:40 mg/l 8L150511x0.00100EPA 200.8   ----- 12/15/08 14:58

NDLead "   " ""0.00100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   8120103 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   12/12/08 12:43Blank   (8120103-BLK1)

 ---  -- ---- -- 12/16/08 09:23Magnesium mg/l0.0100 ----EPA 200.7 1xND

 ---  -- ---- -- "            Chromium "0.00800 ----"     "ND

 ---  -- ---- -- "            Zinc "0.0100 ----"     "ND

 ---  -- ---- -- 12/16/08 15:09Iron "0.0200 ----"     "ND

 ---  -- ---- -- 12/16/08 09:23Manganese "0.0100 ----"     "ND

Extracted:   12/12/08 12:43LCS   (8120103-BS1)

 ---  (85-115) ---- 108% 12/16/08 09:18Zinc mg/l0.0100 --1.00EPA 200.7 1x1.08

 ---  " ---- 105% "            Manganese "0.0100 --""     "1.05

 ---  " ---- 101% "            Magnesium "0.0100 --10.0"     "10.1

 ---  " ---- 106% 12/16/08 15:04Iron "0.0200 --1.00"     "1.06

 ---  " ---- 102% 12/16/08 09:18Chromium "0.00800 --""     "1.02

Extracted:   12/12/08 12:43Duplicate   (8120103-DUP1) QC Source:   SRL0091-01

 ---  -- 0.0664%21.4 -- 12/16/08 10:04Magnesium mg/l0.0100 (20)--EPA 200.7 1x21.5

 ---  -- 1.19%1.31 -- 12/16/08 16:28Iron "0.0200 "   --"     "1.33

 ---  -- 1.48%0.0486 -- 12/16/08 10:04Manganese "0.0100 "   --"     "0.0479

 ---  -- 6.01%0.0289 -- "            Zinc "0.0100 "   --"     "0.0272

 ---  -- 9.95%ND -- "            Chromium "0.00800 "   --"     "ND

Extracted:   12/12/08 12:43Matrix Spike   (8120103-MS1) QC Source:   SRL0091-01

 ---  (75-125) --21.4 97.1% 12/16/08 10:23Magnesium mg/l0.0100 --10.0EPA 200.7 1x31.2

 ---  " --0.00534 102% "            Chromium "0.00800 --1.00"     "1.03

 ---  " --1.31 104% 12/16/08 16:47Iron "0.0200 --""     "2.35

 ---  (70-130) --0.0289 110% 12/16/08 10:23Zinc "0.0100 --""     "1.13

 ---  (75-125) --0.0486 102% "            Manganese "0.0100 --""     "1.07

Extracted:   12/12/08 12:43Matrix Spike Dup   (8120103-MSD1) QC Source:   SRL0091-01

 ---  (75-125) 1.55%1.31 100% 12/16/08 16:53Iron mg/l0.0200 (20)1.00EPA 200.7 1x2.32

 ---  " 0.411%21.4 95.8% 12/16/08 10:30Magnesium "0.0100 "   10.0"     "31.0

 ---  " 0.159%0.00534 102% "            Chromium "0.00800 "   1.00"     "1.03

 ---  (70-130) 0.692%0.0289 109% "            Zinc "0.0100 "   ""     "1.12

 ---  (75-125) 0.133%0.0486 102% "            Manganese "0.0100 "   ""     "1.07

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Conventional Chemistry Parameters by APHA/EPA Methods  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   8120092 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   12/11/08 13:28Blank   (8120092-BLK1)

 ---  -- ---- -- 12/11/08 13:28Total Alkalinity mg/l4.00 ----SM 2320B 1xND

Extracted:   12/11/08 13:28LCS   (8120092-BS1)

 ---  (90-110) ---- 99.0% 12/11/08 13:28Total Alkalinity mg/l4.00 --500SM 2320B 1x495

Extracted:   12/11/08 13:28Duplicate   (8120092-DUP1) QC Source:   SRL0070-01

 ---  -- 0.00%265 -- 12/11/08 13:28Total Alkalinity mg/l4.00 (10)--SM 2320B 1x265

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   8120111 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   12/15/08 10:27Blank   (8120111-BLK1)

 ---  -- ---- -- 12/15/08 13:15Chloride mg/l0.500 ----EPA 300.0 1xND

 ---  -- ---- -- "            Sulfate "0.500 ----"     "ND

Extracted:   12/15/08 10:27LCS   (8120111-BS1)

 ---  (90-110) ---- 109% 12/15/08 12:39Chloride mg/l0.500 --5.00EPA 300.0 1x5.44

 ---  " ---- 105% "            Sulfate "0.500 --""     "5.24

Extracted:   12/15/08 10:27Duplicate   (8120111-DUP1) QC Source:   SRL0070-05

 ---  -- 0.597%8.35 -- 12/15/08 17:06Chloride mg/l2.50 (18.8)--EPA 300.0 5x8.40

 ---  -- 2.58%27.4 -- "            Sulfate "2.50 (15.7)--"     "26.8

Extracted:   12/15/08 10:27Matrix Spike   (8120111-MS1) QC Source:   SRL0070-05

 ---  (80-120) --27.4 148% 12/15/08 17:19Sulfate mg/l2.50 M7--5.00EPA 300.0 5x34.8

 ---  " --8.35 113% "            Chloride "2.50 --""     "14.0

Extracted:   12/15/08 10:27Matrix Spike Dup   (8120111-MSD1) QC Source:   SRL0070-05

 ---  (80-120) 11.9%27.4 70.0% 12/15/08 17:33Sulfate mg/l2.50 M8(10)5.00EPA 300.0 5x31.0

 ---  " 12.9%8.35 79.0% "            Chloride "2.50 M8"   ""     "12.3

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Seattle

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 200 SeriesQC Batch:   8L15051 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   12/15/08 14:58Blank   (8L15051-BLK1)

 ---  -- ---- -- 12/16/08 23:52Lead mg/l0.00100 ----EPA 200.8 1xND

 ---  -- ---- -- "            Arsenic "0.00100 ----"     "ND

Extracted:   12/15/08 14:58LCS   (8L15051-BS1)

 ---  (85-115) ---- 88.0% 12/16/08 23:59Lead mg/l0.00100 --0.0800EPA 200.8 1x0.0704

 ---  " ---- 93.1% "            Arsenic "0.00100 --""     "0.0745

Extracted:   12/15/08 14:58Matrix Spike   (8L15051-MS1) QC Source:   BRL0145-01RE1

 ---  (75-125) --ND 87.3% 12/17/08 00:05Lead mg/l0.00100 --0.0800EPA 200.8 1x0.0698

 ---  " --ND 92.2% "            Arsenic "0.00100 --""     "0.0738

Extracted:   12/15/08 14:58Matrix Spike   (8L15051-MS2) QC Source:   BRL0152-01

 ---  (75-125) --ND 85.7% 12/17/08 00:12Lead mg/l0.00100 --0.0800EPA 200.8 1x0.0686

 ---  " --0.00108 93.0% "            Arsenic "0.00100 --""     "0.0755

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

01/13/09 14:07Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Notes and Definitions 

Report Specific Notes:

M7 The MS and/or MSD were above the acceptance limits.  See Blank Spike (LCS).-

M8 The MS and/or MSD were below the acceptance limits.  See Blank Spike (LCS).-

Laboratory Reporting Conventions:

Reporting 
Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.dry 

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).ND      

NR/NA Not Reported / Not Available

wet Sample results and reporting limits reported on a Wet Weight Basis (as received).  Results with neither 'wet' nor 'dry' are reported 

on a Wet Weight Basis.

Analyte DETECTED at or above the Reporting Limit.  Qualitative Analyses only.DET     

METHOD DETECTION LIMIT.  Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.  
*MDLs are listed on the report only if the data has been evaluated below the MRL.  Results between the MDL and MRL are reported 

as Estimated Results.  

MDL*

METHOD REPORTING LIMIT.  Reporting Level at, or above, the lowest level standard of the Calibration Table.MRL

RELATIVE PERCENT DIFFERENCE  (RPDs calculated using Results, not Percent Recoveries). RPD

Dil Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 
found on the analytical raw data.

Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 

percent solids, where applicable.

-

-

-

-

-

-

-

-

-

-

Electronic 

Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  

Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  
Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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1.0 INTRODUCTION AND BACKGROUND  

Teck Washington Incorporated (Teck) is conducting a remedial investigation/feasibility study (RI/FS) to 
select remedial alternatives for closure of the historic Pend Oreille Mine tailings disposal facilities (TDF) 
#1 and #2.  The site is located along the Pend Oreille River, north of Metaline Falls, Washington as 
shown on Vicinity Map, Figure 1.  The RI/FS is being conducted under Agreed Order No. 2585 between 
Teck and the Washington State Department of Ecology (Ecology).  The draft “Remedial 
Investigation/Feasibility Study Report for the Pend Oreille Mine Tailing Disposal Facilities TDF-1 and 
TDF-2, Metaline Falls, Washington” was prepared for Teck by Golder Associates (Golder) and submitted 
to Ecology on October 17, 2006.  As part of the RI/FS, groundwater, monitoring wells MW-201, MW-
202 and MW-203 were installed and groundwater samples were collected from these wells, existing 
piezometers and seep water. Additional samples were collected from soil, tailings, and vegetation material 
in the vicinity of TDF-1 and TDF-2 were sampled and analyzed.  Based on review of the draft RI/FS 
report, Ecology provided comments to Teck that additional assessment activities were necessary in the 
area of TDF-1 and TDF-2 to complete characterization of the potential groundwater threat to human 
health and the environment.  These comments were provided in a letter to Teck dated January 16, 2008 
and during several subsequent meetings between Teck, URS, and Ecology. 
 
To address Ecology’s concerns, URS reviewed the exiting hydrogeologic data and developed an 
independent site conceptual model of near surface groundwater flow conditions.  The findings of this 
study were presented in a memorandum dated May 8, 2008 entitled “Pend Oreille Mine TDF-1 and TDF-
2 Hydrogeology Data Review”.  In summary, the site conceptual model described that near surface 
groundwater beneath the site generally occurs within three aquifer subunits including: (1) a perched 
aquifer subunit present beneath the northern portion of TDF-2, (2) an aquifer subunit comprised of 
saturated tailings within TDF-1, and (3) a regional aquifer subunit comprised of granular material 
underlying portions of TDF-1 and TDF-2.  This study also evaluated the existing groundwater monitoring 
network relative to the site conceptual model and identified potential actionable data gaps.  Based on 
these findings, URS installed three additional groundwater monitoring wells (MW-301, MW-302 and 
MW-303) downgradient of TDF-1 and conducted groundwater monitoring and sampling in August and 
December 2008 of select wells within the area of interest.  Results of these activities are presented in the 
report “Supplemental Monitoring Well Installation and Groundwater Monitoring, Pend Oreille Mine 
TDF-1 and TDF-2” dated February 24, 2009. 
 
This report documents groundwater monitoring and sampling data collected during events conducted in 
May and October 2009 and supplements the remedial investigation/feasibility study (RIFS) currently in 
the process of being finalized. 

2.0 ENVIRONMENTAL SETTING 

2.1 GEOLOGIC SETTING 

The site is located within the Pend Oreille River valley in an area consisting of Cambrian- through 
Silurian/Devonian-aged sedimentary carbonate and slate bedrock that has been folded and faulted to 
create a prominent mountainous topography.  Recent glaciations in the Quaternary Period further shaped 
the land into dissected highlands and glacial valleys.  A more detailed discussion of site geologic setting, 
including bedrock occurrence and formation descriptions, is provided in the October 17, 2006 draft report 
“Remedial Investigation/Feasibility Study Report for the Pend Oreille Mine Tailing Disposal Facilities 
TDF-1 and TDF-2, Metaline Falls, Washington” prepared by Golder for Teck. 
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2.2 SOILS 

Soils in the general area of study consist of glacial drift that has been locally reworked by fluvial 
processes or by man.  Soil types observed during the installation of monitoring wells generally consisted 
of silt, silty sands, and silty gravels.  Soil thickness was observed to range from approximately 4 feet at 
the location of MW-303 to greater than 15 feet at the locations of monitoring wells MW-301 and MW-
302. 

2.3 HYDROGEOLOGIC SETTING 

The October 17, 2006 draft report “Remedial Investigation/Feasibility Study Report for the Pend Oreille 
Mine Tailing Disposal Facilities TDF-1 and TDF-2, Metaline Falls, Washington,” prepared by Golder for 
Teck, describes the general nature of groundwater and surface water flow and hydrogeologic conditions at 
the site.  The May 8, 2008 memorandum “Pend Oreille Mine TDF-1 and TDF-2 Hydrogeology Data 
Review” prepared by URS provides a specific hydrogeologic site conceptual model for near surface 
groundwater occurrence in the area of TDF-1 and TDF-2. The February 24, 2009 report “Supplemental 
Monitoring Well Installation and Groundwater Monitoring, Pend Oreille Mine TDF-1 and TDF-2” 
presents additional information regarding the hydrogeological setting of the site.  

3.0 SCOPE OF SERVICES 

The purpose of the project was to continue to evaluate groundwater conditions in the area of historic 
tailing disposal facilities TDF-1 and TDF-2.  Activities included collecting groundwater samples from the 
three new wells located downgradient from TDF-1 (MW-301, MW-302 and MW-303), two existing on-
site wells located at TDF-2 (MW-201 and MW-203), and two existing wells upgradient of TDF-1 and 
TDF-2 (MW-2 and MW-7) in May 2009 and October 2009; measuring depth-to-water in these wells; 
recording groundwater parameters and analyzing samples for contaminants of concern. In May 2009 a 
seep water sample from a seep complex located southeast portion of TDF-1 between TDF-1 and TDF-2 
was also collected.  
 
This work was accomplished in general accordance with the Ecology approved RI/FS Sampling and 
Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) prepared by Golder dated May 24, 
2005; the URS Work Plan dated May 22, 2008, which was revised by a letter dated July 31, 2008 and 
Work Orders 0930 and 0995 dated January 20, 2009 and June 3, 2009, respectively.  In accordance with 
the proposal and work plan, groundwater monitoring activities included the following tasks: 
 
• Collected groundwater samples from each of the selected wells on May 12, 2009 and October 28, 

2009.  Each well was purged using low-flow sampling techniques using a peristaltic and/or a 
decontaminated submersible pump for shallow wells (MW-301, MW-302, and MW-303).  Sample 
collection from monitoring wells MW-2 and MW-7 were not required by Ecology during the October 
2009 event as Teck had recently sampled these wells, however, depth to water measurements were 
recorded.  These monitoring wells are located upgradient from TDF-1 and TDF-2 and are routinely 
sampled by Teck.  This analytical data is also included as part of this report. 

• Groundwater samples were placed in laboratory-prepared and -preserved sample containers and 
submitted to TestAmerica Laboratories of Spokane, Washington for laboratory analysis for total As, 
Cr, Mn, Zn, and Pb by Environmental Protection Agency (EPA) 200 Series Methods; and sulfate by 
EPA Method 300. During the May 2009 event, one sample (Seep) was also analyzed for dissolved 
metals by the same analytical methods.  Samples were submitted under chain-of-custody.  Note that 
samples collected from monitoring wells MW-2 and MW-7 in September 2009 by Teck personnel 
were submitted to SVL Labs of Kellogg, Idaho for a similar suite of analytes.  
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• Measured the depth to groundwater in each well before purging using a decontaminated water level 
indicator. 

4.0 FIELD ACTIVITIES 

4.1 GROUNDWATER MONITORING 

Monitoring wells MW-201 and MW-203, both located on TDF-2 and monitoring wells MW-301, MW-
302, and MW-303, located downgradient from TDF-1 were sampled by URS on May 12, 2009 and 
October 28, 2009.  Monitoring well MW-202 did not contain groundwater and was not sampled during 
either event. Groundwater samples were collected by Teck personnel from upgradient wells MW-2 and 
MW-7 on October 7, 2009; URS collected groundwater samples from these wells on May 12, 2009.  For 
samples collected by URS, low-flow, minimal draw down sampling methods were utilized. Before 
purging, depth-to-water measurements were obtained at all wells. Well purging was conducted at a flow 
rate between 0.1 and 0.5 L/min.  During purging, specific conductance, temperature, pH, dissolved 
oxygen, and turbidity measurements were recorded at regular intervals using a Horiba U22 Water Quality 
Meter.  Samples were obtained once the water quality parameters stabilized where successive water 
quality measurements had a difference of less than 10%.  Samples were packaged and transported under 
Chain-of-Custody procedures to the laboratory.  Decontamination, record keeping, and purge water 
disposal was performed in general accordance with the QAPP.  
 
During the May 2009 monitoring event, a water sample was collected from a temporary seep sampling 
point installed between TDF-1 and TDF-2.  The sampling point is identified as ‘Seep.’ This location was 
not sampled during the October 2009 monitoring event because it is not required for regulatory 
compliance. 
 
Depth to groundwater measurements were collected from the monitoring wells during each groundwater 
sampling event.  These measurements were used to calculate the groundwater elevations in each well.  
Note that groundwater was not detected in monitoring well MW-202. The results are presented in Table 
1, Groundwater Elevations, TDF-1 and TDF-2. 
 
In May 2009, groundwater elevations ranged from 2,110.40 feet above mean sea level (MSL) in 
monitoring well MW-301 to 2,291.15 feet MSL in monitoring well MW-203.  Groundwater flow 
direction of the unconfined regional aquifer in the area between TDF-1 and TDF-2 was estimated to flow 
to the north-northwest under a gradient of 0.008 ft/ft.  Groundwater flow direction downslope (northwest) 
of TDF-1 is estimated to flow generally northwest toward the river. Groundwater elevations are 
graphically depicted on Groundwater Elevations and Monitoring Well Locations-May 2009, Figure 2. 
 
In October 2009, groundwater elevations ranged from 2,110.86 feet above mean sea level (MSL) in 
monitoring well MW-301 to 2,289.36 feet MSL in monitoring well MW-203.  Groundwater flow 
direction of the unconfined regional aquifer in the area between TDF-1 and TDF-2 was estimated to flow 
to the north-northwest under a gradient of 0.008 ft/ft.  Groundwater flow direction downslope (northwest) 
of TDF-1 is estimated to flow generally northwest toward the river. Groundwater elevations are 
graphically depicted on Groundwater Elevations and Monitoring Well Locations-October 2009, Figure 3. 
 
Between the December 2008 and May 2009 events, groundwater elevations decreased in monitoring wells 
MW-301, MW-2 and MW-7.  Decreases ranged from 0.05 feet in MW-301 to 0.75 feet in MW-2.  
Groundwater elevation increases ranged from 0.40 feet in monitoring wells MW-302 to 1.69 feet in MW-
203.  The groundwater elevation in MW-201 was the same in May 2009 as in December 2008. 
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Between the May 2009 and October 2009 events, groundwater elevations decreased in all monitoring 
wells except MW-301.  Decreases ranged from 0.07 feet in MW-201 to 1.79 feet in MW-203.  
Groundwater elevation increased 0.46 feet in monitoring wells MW-301. 
 
Groundwater elevation and flow direction maps generated using groundwater elevation data collected 
during the May and October 2009 events are presented as Figures 2 and 3, respectively. 
 

5.0 ANALYTICAL RESULTS 

URS subcontracted with TestAmerica of Spokane, Washington to analyze groundwater samples for this 
project.  Groundwater samples collected from MW-2 and MW-7 during the October 2009 event were 
collected by Teck personnel and were analyzed by SVL Analytical of Kellogg, Idaho. 
 
The groundwater analytical results are summarized below and presented in Summary of Groundwater 
Analytical Results, TDF-1 and TDF-2, Table 2.  Laboratory data are included in Appendix B. 

5.1 MAY 2009 

Total arsenic and total lead were detected in the groundwater sample collected from the ‘Seep’ at 
concentrations of 0.00977 and 0.0244 milligrams/liter (mg/l), respectively. These concentrations exceed 
the Model Toxics Control Act (MTCA) Method A groundwater cleanup levels for each metal. Dissolved 
arsenic and dissolved lead was not detected in the ‘Seep’ sample. The detection of total lead is attributed 
to the high turbidity associated with the sample collected from the Seep.   Total manganese was detected 
at a concentration of 3.28 mg/l in the sample collected from monitoring well MW-302, exceeding the 
MTCA Method B cleanup level.   All remaining analytes were either not detected or were detected at 
concentrations less than the MTCA Method A or Method B groundwater cleanup level, if established.  

5.2 OCTOBER 2009 

Total and dissolved manganese was detected in the groundwater sample collected from MW-302 at 
concentrations of 4.40 mg/l and 2.50 mg/l, respectively. Both concentrations exceed the MTCA Method 
B groundwater cleanup level.  All remaining analytes were either not detected or were detected at 
concentrations less than applicable MTCA Method A or Method B groundwater cleanup levels . 
 
 

6.0 SUMMARY AND CONCLUSIONS 

To supplement the site draft RI/FS, URS conducted groundwater monitoring at the Teck Pend Oreille 
Mine TDF-1 and TDF-2 site.  Groundwater from new and existing wells, water from one seep present 
between TDF-1 and TDF-2, and groundwater from two existing upgradient wells were sampled and 
analyzed for contaminants of concern. 
 
Findings of this report generally support earlier discussions of groundwater occurrence and hydrogeologic 
conditions including: 

• Groundwater was not present in monitoring well MW-202 in May or October 2009 events.  

• Results indicate that manganese was present at a concentration exceeding the MTCA Method B 
groundwater cleanup level at well MW-302, located immediately downgradient of the northwestern 
portion of TDF-1, during the May and October 2009 sampling events. 
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• Monitoring wells MW-301 and MW-303, located downgradient of TDF-1,  TDF-2 and monitoring 
well MW-302 did not contain contaminants of concern (including manganese) at concentrations 
exceeding MTCA groundwater cleanup levels during the May and October 2009 sampling events.  

 
7.0 LIMITATIONS 

The findings and conclusions documented in this report have been prepared for specific application to this 
project and have been developed in a manner consistent with the level of care and skill normally 
exercised by members of the environmental science profession currently practicing under similar 
conditions in the area, and in general accordance with the terms and conditions set forth in our 
Agreement, and with the URS proposal dated February 7, 2008.  No other warranty, express or implied, is 
made.  
 
The findings presented in this report are based on conditions observed at specific site locations and 
sampling intervals at the time of the assessment.  Because conditions between the boreholes and sampling 
intervals may vary over distance and time, the potential always remains for the presence of unknown, 
unidentified, unforeseen, or changed surface and subsurface contamination.  Conclusions in this report are 
based on comparison of chemical analytical results to current regulatory standards.  
 
This report is for the exclusive use of the Teck and their representatives.  No third party shall have the 
right to rely on our opinions rendered in connection with the services or in this document without our 
written consent and the third party’s agreement to be bound to the same conditions and limitations as 
Teck.  
 
URS appreciates the opportunity to provide these services. Please contact the undersigned regarding any 
questions related to the information provided in this letter report. 
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TABLES 



TABLE 1
GROUNDWATER ELEVATIONS and FIELD PARAMETERS

POM TDF-1 and TDF-2

Monitoring Well ID and 
Casing Elevation* Date Depth to Water* Groundwater 

Elevation
Change in 
Elevation

Temperature 
Celsius pH Turbidity 

(NTU)
Dissolved 
Oxygen

Conductivity 
(u mhos/cm)

MW-201 Aug-08 81.45 2,253.62 - 9.00 7.44 31.9 6.80 0.900
2,335.07 Dec-08 81.53 2,253.54 -0.08 9.00 7.35 79.0 6.10 0.534

May-09 81.53 2,253.54 0.00 10.51 7.37 15.3 6.23 0.324
 Oct-09 81.60 2,253.47 -0.07 3.30 7.16 103 10.98 0.900

MW-202  Aug-08 dry - - - - - - -
2,332.50  Dec-08 dry - - - - - - -

 May-09 dry - - - - - - -
 Oct-09 dry - - - - - - -

MW-203 Aug-08 42.50 2,290.18 - 9.40 7.05 180 7.56 1.140
2,332.68 Dec-08 43.22 2,289.46 -0.72 9.40 7.27 32.0 3.30 1.160

May-09 41.53 2,291.15 1.69 11.31 7.01 15.2 0.00 0.580
Oct-09 43.32 2,289.36 -1.79 7.40 6.78 56 1.57 1.200

MW-301 Aug-08 7.31 2,109.49 - 12.34 6.87 49.9 5.99 1.79
2,116.80 Dec-08 6.35 2,110.45 0.96 7.07 6.93 16.0 6.60 1.51

May-09 6.40 2,110.40 -0.05 6.97 6.94 3.0 4.39 1.69
Oct-09 5.94 2,110.86 0.46 4.20 6.41 3.0 3.95 1.52

MW-302 Aug-08 9.47 2,179.83 - 11.44 6.55 43.8 3.44 99.9
2,189.30 Dec-08 9.80 2,179.50 -0.33 8.35 7.08 70.0 3.00 1.16

May-09 9.40 2,179.90 0.40 7.06 6.99 23.9 0.00 1.39
Oct-09 9.66 2,179.64 -0.26 3.03 6.69 43.6 0.00 1.31

MW-303 Aug-08 6.73 2,110.26 - 11.47 6.78 47.1 3.33 42.2
2,116.99 Dec-08 6.36 2,110.63 0.37 7.51 7.14 110 4.80 1.17

May-09 5.78 2,111.21 0.58 5.77 7.09 6.9 0.00 1.49
Oct-09 5.92 2,111.07 -0.14 2.60 6.69 31.1 0.25 1.25

MW-2 Aug-08 84.00 2,264.87 - 11.77 7.62 - - 540
2,348.87 Dec-08 84.60 2,264.27 -0.60 8.86 7.48 45 5.30 0.599

May-09 85.35 2,263.52 -0.75 10.52 7.35 12.4 6.17 0.378
Oct-09 85.80 2,263.07 -0.45 - - - - -

MW-7 Aug-08 113.60 2,261.32 - 10.30 7.64 - - 530
2,374.92 Dec-08 114.66 2,260.26 -1.06 9.42 7.51 31.0 5.90 0.534

May-09 115.00 2,259.92 -0.34 10.71 7.41 4.9 4.39 0.319
Oct-09 115.27 2,259.65 -0.27 - - - - -

Notes:
- Not Measured
* As measured from top of casing.
Survey data provided by CLC Associates, Inc.
August 2008 data for MW-2 and MW-7 provided by TECK American, Inc.



TABLE 2
 GROUNDWATER ANALYTICAL RESULTS

POM TDF-1 and TDF-2

Conventionals 
(mg/L)

Barium Cadmium Calcium Copper Iron Magnesium Mercury Selenium Silver

Total Dissolved Total Total Total Total Dissolved Total Total Total Dissolved Total Total Dissolved Total Total Total Total Dissolved
8/15/2008 0.00100 U NA 0.0502 0.00200 U 73.5 0.00800 U NA 0.00800 U 0.0200 0.00100 U NA 21.2 0.0100 U NA 0.000200 U 0.00114 0.0100 U 0.0100 U NA 10.4 22.4 240
12/10/2008 0.00100 U NA NA NA NA 0.00800 U NA NA 0.406 0.00100 U NA 21.6 0.0174 NA NA NA NA 0.0100 U NA 8.35 27.4 243
5/12/2009 0.00100 U NA NA NA NA 0.0102 NA NA NA 0.00100 U NA NA 0.0131 NA NA NA NA 0.0100 U NA NA 30.6 NA
10/28/2009 0.00207 0.00100 U NA NA NA 0.0198 0.00800 U NA NA 0.00545 0.00100 U NA 0.252 0.0126 NA NA NA 0.0614 0.0100 U NA 27.8 NA

8/15/2008 0.00899 NA 0.177 0.00200 U 188 0.0326 NA 0.0426 20.0 0.0138 NA 64.2 0.876 NA 0.000200 U 0.000808 0.0100 U 0.142 NA 0.720 356 270
12/10/2008 0.00100 U NA NA NA NA 0.00800 U NA NA 0.0868 0.00100 U NA 51.5 0.159 NA NA NA NA 0.0107 NA 0.620 594 265
5/12/2009 0.00100 U NA NA NA NA 0.00817 NA NA NA 0.00100 U NA NA 0.0871 NA NA NA 0.0100 U 0.0100 U NA NA 450 NA
10/28/2009 0.00143 0.00100 U NA NA NA 0.00800 U 0.00800 U NA NA 0.00100 U 0.00100 U NA 0.188 0.174 NA NA NA 0.0153 0.0100 U NA 514 NA

8/7/2008 0.00100 U NA 0.0593 0.00200 U 286 0.00800 U NA 0.00800 U 0.179 J 0.00119 NA 64.4 0.0100 U NA 0.000200 U 0.00318 0.0100 U 0.0319 NA 3.21 833 J 270
12/10/2008 0.00100 U NA NA NA NA 0.00800 U NA NA 0.183 0.00100 U NA 59.6 0.0162 NA NA NA NA 0.0342 NA 3.62 960 265
5/12/2009 0.00100 U NA NA NA NA 0.00800 U NA NA NA 0.00100 U NA NA 0.0100 U NA NA NA NA 0.0160 NA NA 684 NA
10/28/2009 0.00100 U 0.00100 U NA NA NA 0.00800 U 0.00800 U NA NA 0.00100 U 0.00100 U NA 0.0100 U 0.0100 U NA NA NA 0.0235 0.0160 NA 868 NA

8/7/2008 0.00100 U NA 0.114 0.00243 155 0.00800 U NA 0.00800 U 0.0332 J 0.00155 NA 45.5 3.51 NA 0.000200 U 0.0100 U 0.0100 U 0.0620 NA 7.10 348 J 293
8/7/2008 (DUP) 0.00100 U NA 0.115 0.00247 157 0.00800 U NA 0.0176 0.0221 J 0.00100 U NA 45.8 3.53 NA 0.000200 U 0.0100 U 0.0100 U 0.0638 NA 5.00 349 J 285

12/10/2008 0.00100 U NA NA NA NA 0.00800 U NA NA 0.706 0.00100 U NA 51.6 2.85 NA NA NA NA 0.119 NA 4.25 764 285
12/10/2008 (DUP) 0.00100 U NA NA NA NA 0.00800 U NA NA 0.730 0.00100 U NA 50.6 2.80 NA NA NA NA 0.114 NA 4.34 778 283

5/12/2009 0.00100 U NA NA NA NA 0.00800 U NA NA NA 0.00133 NA NA 3.28 NA NA NA NA 0.0580 NA NA 449 NA
5/12/2009 (DUP) 0.00100 U NA NA NA NA 0.00800 U NA NA NA 0.00100 U NA NA 3.36 NA NA NA NA 0.0624 NA NA 426 NA

10/28/2009 0.00100 U 0.00100 U NA NA NA 0.00800 U 0.00800 U NA NA 0.00100 U 0.00100 U NA 4.40 2.50 NA NA NA 0.0681 0.0297 NA 488 NA

8/7/2008 0.00100 U NA 0.0576 0.00200 U 176 0.00800 U NA 0.00800 U 1.32 J 0.00146 NA 52.3 0.273 NA 0.000200 U 0.0151 0.0100 U 0.0522 NA 7.00 477 J 245
12/10/2008 0.00100 U NA NA NA NA 0.00800 U NA NA 1.53 0.00100 U NA 57.7 0.0808 NA NA NA NA 0.0259 NA 5.38 790 250
5/12/2009 0.00100 U NA NA NA NA 0.00800 U NA NA NA 0.00100 U NA NA 0.266 NA NA NA NA 0.0267 NA NA 374 NA
10/28/2009 0.00100 U 0.00100 U NA NA NA 0.00800 U 0.00800 U NA NA 0.00100 U 0.00100 U NA 0.205 0.131 NA NA NA 0.0306 0.0149 NA 424 NA

10/28/2009 (DUP) 0.00100 U 0.00100 U NA NA NA 0.00800 U 0.00800 U NA NA 0.00100 U 0.00100 U NA 0.227 0.125 NA NA NA 0.0318 0.0154 NA 458 NA

08/05/08 * NA NA NA <0.0020 71.7 <0.0060 NA <0.00100 <0.060 <0.0075 NA 22.1 <0.0040 NA <0.00020 NA <0.0050 <0.0100 NA 0.854 73.2 277
12/10/2008 0.00139 NA NA NA NA 0.00866 NA NA 1.76 0.00100 U NA 25.7 0.0989 NA NA NA NA 0.0135 NA 5.89 54.3 245
5/12/2009 0.00100 U NA NA NA NA 0.00991 NA NA NA 0.00100 U NA NA 0.0257 NA NA NA NA 0.0100 U NA NA 88.0 NA

10/07/2009* NA NA NA <0.0020 70.2 <0.0060 NA <0.00100 0.111 <0.00300 <0.00300 22.4 0.0053 NA NA NA <0.0050 <0.00300 <0.00300 6.02 44.6 242

08/05/08 * NA NA NA <0.0020 70.7 1.52 NA <0.00100 6.52 <0.0075 NA 23.6 0.0995 NA <0.00020 NA <0.0050 <0.0100 NA 5.60 36.5 238
12/10/2008 0.00117 NA NA NA NA 0.00800 U NA NA 0.114 0.00100 U NA 23.2 0.0221 NA NA NA NA 0.0100 U NA 1.51 74.0 210
5/12/2009 0.00115 NA NA NA NA 0.0113 NA NA NA 0.00100 U NA NA 0.0100 U NA NA NA NA 0.0100 U NA NA 112 NA

10/07/2009* NA NA NA <0.0020 63.0 <0.0060 NA 0.0121 <0.060 <0.00300 <0.00300 20.9 <0.0040 NA NA NA <0.0050 0.00952 <0.00300 1.25 67.0 208

8/7/2008 0.00100 U NA 0.397 0.00283 99.5 0.0453 NA 0.0741 53.5 J 0.00178 NA 37.0 1.11 NA 0.000200 U 0.00132 0.0100 U 0.300 NA 8.00 88.5 J 310
5/12/2009 0.00977 <0.00100 NA NA NA 0.0378 <0.00800 NA NA 0.0244 <0.00100 NA 1.68 <0.0100 NA NA NA 0.216 <0.0100 NA 95.0 NA

NE 0.005 NE NE NE NE 0.002 NE NE NE NE NE

3.2 0.008 NE 0.59 NE NE 0.0048 0.08 0.08 NE NE NE

Notes:
Chemical analyses by TestAmerica, Spokane, Washington.
* Chemical analysis by SVL Analytical, Kellogg, Idaho. Samples collected by TAI/TWI.
Bolded values indicate the MTCA Method A or B groundwater screening levels were exceeded.
Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  MTCA Method A and B values are from Ecology website CLARC tables downloaded November 2009 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 
Field parameters measured using a Horriba 22.  Temperature in degrees Celcius. pH='power of hydrogen'. Turbidity = Nephelometric Turbidity Units (NTUs). Dissolved Oygen =mg/l
< = Not detected above the reporting limit shown
DUP = Field duplicate
GW = Groundwater
J = Estimated value
mg/L = milligrams per liter
NA = Not analyzed
NE = Not established
U = Not detected above the reporting limit shown
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MTCA Method A              
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MTCA Method B              
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206

ph: (509) 924.9200   fax: (509) 924.9290

Gary Panther

URS Corp.

920 N. Argonne Road Suite 300

Spokane, WA  99212

RE: POM TDF 1+2

Enclosed are the results of analyses for samples received by the laboratory on 05/13/09 08:50. 

The following list is a summary of the Work Orders contained in this report, generated on 06/25/09 

09:56.

If you have any questions concerning this report, please feel free to contact me.

June 25, 2009

ProjectNumberProjectWork Order

36298248.00002POM TDF 1+2SSE0055

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SSE0055-01 05/12/09 09:00 05/13/09 08:50WaterMW-301

SSE0055-02 05/12/09 10:00 05/13/09 08:50WaterMW-303

SSE0055-03 05/12/09 11:00 05/13/09 08:50WaterMW-302

SSE0055-04 05/12/09 12:30 05/13/09 08:50WaterMW-203

SSE0055-05 05/12/09 12:00 05/13/09 08:50WaterMW-201

SSE0055-06 05/12/09 13:00 05/13/09 08:50WaterMW-2

SSE0055-07 05/12/09 14:00 05/13/09 08:50WaterMW-7

SSE0055-08 05/12/09 15:00 05/13/09 08:50WaterSeep

SSE0055-09 05/12/09 00:00 05/13/09 08:50WaterDup

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSE0055-01       (MW-301) Water Sampled: 05/12/09 09:00

NDChromium 05/18/09 13:30 mg/l 90500761x0.00800EPA 200.7   ----- 05/18/09 09:23

NDManganese "   " ""0.0100"         ----- "

Zinc " ""0.0160 0.0100"          "  ----- "

SSE0055-02       (MW-303) Water Sampled: 05/12/09 10:00

NDChromium 05/18/09 13:37 mg/l 90500761x0.00800EPA 200.7   ----- 05/18/09 09:23

Manganese " ""0.266 0.0100"          "  ----- "

Zinc " ""0.0267 0.0100"          "  ----- "

SSE0055-03       (MW-302) Water Sampled: 05/12/09 11:00

NDChromium 05/18/09 13:43 mg/l 90500761x0.00800EPA 200.7   ----- 05/18/09 09:23

Manganese " ""3.28 0.0100"          "  ----- "

Zinc " ""0.0580 0.0100"          "  ----- "

SSE0055-04       (MW-203) Water Sampled: 05/12/09 12:30

Chromium 9050076 05/18/09 14:051x0.00817 0.00800EPA 200.7  mg/l  ----- 05/18/09 09:23

Manganese " ""0.0871 0.0100"          "  ----- "

NDZinc "   " ""0.0100"         ----- "

SSE0055-05       (MW-201) Water Sampled: 05/12/09 12:00

Chromium 9050076 05/18/09 14:121x0.0102 0.00800EPA 200.7  mg/l  ----- 05/18/09 09:23

Manganese " ""0.0131 0.0100"          "  ----- "

NDZinc "   " ""0.0100"         ----- "

SSE0055-06       (MW-2) Water Sampled: 05/12/09 13:00

Chromium 9050076 05/18/09 14:191x0.00991 0.00800EPA 200.7  mg/l  ----- 05/18/09 09:23

Manganese " ""0.0257 0.0100"          "  ----- "

NDZinc "   " ""0.0100"         ----- "

SSE0055-07       (MW-7) Water Sampled: 05/12/09 14:00

Chromium 9050076 05/18/09 14:251x0.0113 0.00800EPA 200.7  mg/l  ----- 05/18/09 09:23

NDManganese "   " ""0.0100"         ----- "

NDZinc "   " ""0.0100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSE0055-08       (Seep) Water Sampled: 05/12/09 15:00

Chromium 9050076 05/18/09 14:321x0.0378 0.00800EPA 200.7  mg/l  ----- 05/18/09 09:23

Manganese " ""1.68 0.0100"          "  ----- "

Zinc " ""0.216 0.0100"          "  ----- "

SSE0055-09       (Dup) Water Sampled: 05/12/09 00:00

NDChromium 05/18/09 14:38 mg/l 90500761x0.00800EPA 200.7   ----- 05/18/09 09:23

Manganese " ""3.36 0.0100"          "  ----- "

Zinc " ""0.0624 0.0100"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Dissolved Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSE0055-08       (Seep) Water Sampled: 05/12/09 15:00

NDChromium 06/18/09 13:34 mg/l 90600971x0.00800EPA 200.7   ----- 06/18/09 07:15

NDManganese "   " ""0.0100"         ----- "

NDZinc "   " ""0.0100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSE0055-01       (MW-301) Water Sampled: 05/12/09 09:00

Sulfate 9050085 05/19/09 13:1550x684 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-02       (MW-303) Water Sampled: 05/12/09 10:00

Sulfate 9050085 05/19/09 13:2850x374 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-03       (MW-302) Water Sampled: 05/12/09 11:00

Sulfate 9050085 05/19/09 13:4150x449 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-04       (MW-203) Water Sampled: 05/12/09 12:30

Sulfate 9050085 05/19/09 13:5450x450 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-05       (MW-201) Water Sampled: 05/12/09 12:00

Sulfate 9050085 05/19/09 16:435x30.6 2.50EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-06       (MW-2) Water Sampled: 05/12/09 13:00

Sulfate 9050085 05/19/09 14:3450x88.0 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-07       (MW-7) Water Sampled: 05/12/09 14:00

Sulfate 9050085 05/19/09 14:4750x112 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-08       (Seep) Water Sampled: 05/12/09 15:00

Sulfate 9050085 05/19/09 16:0450x95.0 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

SSE0055-09       (Dup) Water Sampled: 05/12/09 00:00

Sulfate 9050085 05/19/09 16:1750x426 25.0EPA 300.0  mg/l  ----- 05/19/09 08:52

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Seattle

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSE0055-01       (MW-301) Water Sampled: 05/12/09 09:00

NDArsenic 05/20/09 11:49 mg/l 9E190611x0.00100EPA 200.8   ----- 05/19/09 22:31

NDLead "   " ""0.00100"         ----- "

SSE0055-02       (MW-303) Water Sampled: 05/12/09 10:00

NDArsenic 05/20/09 21:29 mg/l 9E190611x0.00100EPA 200.8   ----- 05/19/09 22:31

NDLead "   " ""0.00100"         ----- "

SSE0055-03       (MW-302) Water Sampled: 05/12/09 11:00

NDArsenic 05/20/09 21:55 mg/l 9E190611x0.00100EPA 200.8   ----- 05/19/09 22:31

Lead " ""0.00133 0.00100"          "  ----- "

SSE0055-04       (MW-203) Water Sampled: 05/12/09 12:30

NDArsenic 05/20/09 22:01 mg/l 9E190611x0.00100EPA 200.8   ----- 05/19/09 22:31

NDLead "   " ""0.00100"         ----- "

SSE0055-05       (MW-201) Water Sampled: 05/12/09 12:00

NDArsenic 05/20/09 22:07 mg/l 9E190611x0.00100EPA 200.8   ----- 05/19/09 22:31

NDLead "   " ""0.00100"         ----- "

SSE0055-06       (MW-2) Water Sampled: 05/12/09 13:00

NDArsenic 05/20/09 22:14 mg/l 9E190611x0.00100EPA 200.8   ----- 05/19/09 22:31

NDLead "   " ""0.00100"         ----- "

SSE0055-07       (MW-7) Water Sampled: 05/12/09 14:00

Arsenic 9E19061 05/20/09 22:201x0.00115 0.00100EPA 200.8  mg/l  ----- 05/19/09 22:31

NDLead "   " ""0.00100"         ----- "

SSE0055-08       (Seep) Water Sampled: 05/12/09 15:00

Arsenic 9E19061 05/20/09 22:261x0.00977 0.00100EPA 200.8  mg/l  ----- 05/19/09 22:31

Lead " ""0.0244 0.00100"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Seattle

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSE0055-09       (Dup) Water Sampled: 05/12/09 00:00

NDArsenic 05/20/09 22:33 mg/l 9E190611x0.00100EPA 200.8   ----- 05/19/09 22:31

NDLead "   " ""0.00100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Dissolved Metals per EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSE0055-08       (Seep) Water Sampled: 05/12/09 15:00

NDArsenic 06/22/09 18:27 mg/l 90607571x0.00100EPA 200.8   ----- 06/22/09 09:08

NDLead "   " ""0.00100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   9050076 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   05/18/09 09:23Blank   (9050076-BLK1)

 ---  -- ---- -- 05/18/09 15:24Zinc mg/l0.0100 ----EPA 200.7 1xND

 ---  -- ---- -- "            Chromium "0.00800 ----"     "ND

 ---  -- ---- -- "            Manganese "0.0100 ----"     "ND

Extracted:   05/18/09 09:23LCS   (9050076-BS1)

 ---  (85-115) ---- 107% 05/18/09 12:54Chromium mg/l0.00800 --1.00EPA 200.7 1x1.07

 ---  " ---- 110% "            Manganese "0.0100 --""     "1.10

 ---  " ---- 109% "            Zinc "0.0100 --""     "1.09

Extracted:   05/18/09 09:23Duplicate   (9050076-DUP1) QC Source:   SSE0028-01

 ---  -- 83.2%ND -- 05/18/09 14:51Chromium mg/l0.00800 R2(20)--EPA 200.7 1xND

 ---  -- 2.31%0.0306 -- "            Zinc "0.0100 "   --"     "0.0299

 ---  -- NRND -- "            Manganese "0.0100 "   --"     "ND

Extracted:   05/18/09 09:23Matrix Spike   (9050076-MS1) QC Source:   SSE0028-01

 ---  (70-130) --0.0306 109% 05/18/09 14:56Zinc mg/l0.0100 --1.00EPA 200.7 1x1.12

 ---  (75-125) --ND 110% "            Manganese "0.0100 --""     "1.10

 ---  " --0.00583 107% "            Chromium "0.00800 --""     "1.08

Extracted:   05/18/09 09:23Matrix Spike Dup   (9050076-MSD1) QC Source:   SSE0028-01

 ---  (75-125) 5.21%0.00583 102% 05/18/09 15:03Chromium mg/l0.00800 (20)1.00EPA 200.7 1x1.02

 ---  (70-130) 4.94%0.0306 104% "            Zinc "0.0100 "   ""     "1.07

 ---  (75-125) 0.664%ND 109% "            Manganese "0.0100 "   ""     "1.09

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Dissolved Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   9060097 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/18/09 07:15Blank   (9060097-BLK1)

 ---  -- ---- -- 06/18/09 13:29Manganese mg/l0.0100 ----EPA 200.7 1xND

 ---  -- ---- -- "            Chromium "0.00800 ----"     "ND

 ---  -- ---- -- "            Zinc "0.0100 ----"     "ND

Extracted:   06/18/09 07:15LCS   (9060097-BS1)

 ---  (85-115) ---- 108% 06/18/09 13:25Zinc mg/l0.0100 --1.00EPA 200.7 1x1.08

 ---  " ---- 104% "            Chromium "0.00800 --""     "1.04

 ---  " ---- 110% "            Manganese "0.0100 --""     "1.10

Extracted:   06/18/09 07:15Duplicate   (9060097-DUP1) QC Source:   SSF0074-01

 ---  -- 3.13%0.0274 -- 06/18/09 15:46Chromium mg/l0.00800 (20)--EPA 200.7 1x0.0282

 ---  -- 28.1%ND -- "            Manganese "0.0100 R4"   --"     "ND

 ---  -- 7.53%0.0456 -- "            Zinc "0.0100 "   --"     "0.0423

Extracted:   06/18/09 07:15Matrix Spike   (9060097-MS1) QC Source:   SSF0074-01

 ---  (75-125) --0.0274 104% 06/18/09 15:51Chromium mg/l0.00800 --1.00EPA 200.7 1x1.07

 ---  " --0.00609 108% "            Manganese "0.0100 --""     "1.09

 ---  " --0.0456 116% "            Zinc "0.0100 --""     "1.20

Extracted:   06/18/09 07:15Matrix Spike Dup   (9060097-MSD1) QC Source:   SSF0074-01

 ---  (75-125) 0.488%0.0456 115% 06/18/09 15:56Zinc mg/l0.0100 (20)1.00EPA 200.7 1x1.20

 ---  " 0.739%0.0274 103% "            Chromium "0.00800 "   ""     "1.06

 ---  " 0.608%0.00609 108% "            Manganese "0.0100 "   ""     "1.08

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   9050085 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   05/19/09 08:52Blank   (9050085-BLK1)

 ---  -- ---- -- 05/19/09 11:04Sulfate mg/l0.500 ----EPA 300.0 1xND

Extracted:   05/19/09 08:52LCS   (9050085-BS1)

 ---  (90-110) ---- 94.0% 05/19/09 11:30Sulfate mg/l0.500 --5.00EPA 300.0 1x4.70

Extracted:   05/19/09 08:52Duplicate   (9050085-DUP1) QC Source:   SSE0055-04

 ---  -- 5.01%450 -- 05/19/09 14:07Sulfate mg/l25.0 (15.7)--EPA 300.0 50x428

Extracted:   05/19/09 08:52Matrix Spike   (9050085-MS1) QC Source:   SSE0055-05

 ---  (80-120) --30.6 79.8% 05/19/09 16:56Sulfate mg/l2.50 M8--25.0EPA 300.0 5x50.6

Extracted:   05/19/09 08:52Matrix Spike Dup   (9050085-MSD1) QC Source:   SSE0055-05

 ---  (80-120) 1.39%30.6 77.0% 05/19/09 17:09Sulfate mg/l2.50 M8(10)25.0EPA 300.0 5x49.8

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Seattle

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 200 SeriesQC Batch:   9E19061 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   05/19/09 22:31Blank   (9E19061-BLK1)

 ---  -- ---- -- 05/20/09 11:11Lead mg/l0.00100 ----EPA 200.8 1xND

 ---  -- ---- -- "            Arsenic "0.00100 ----"     "ND

Extracted:   05/19/09 22:31LCS   (9E19061-BS1)

 ---  (85-115) ---- 93.4% 05/20/09 11:18Arsenic mg/l0.00100 --0.0800EPA 200.8 1x0.0747

 ---  " ---- 96.3% "            Lead "0.00100 --""     "0.0771

Extracted:   05/19/09 22:31Duplicate   (9E19061-DUP1) QC Source:   BSE0202-02

 ---  -- 11.1%ND -- 05/20/09 11:37Lead mg/l0.00100 (20)--EPA 200.8 1xND

 ---  -- NRND -- "            Arsenic "0.00100 "   --"     "ND

Extracted:   05/19/09 22:31Matrix Spike   (9E19061-MS1) QC Source:   BSE0202-02

 ---  (75-125) --0.000380 96.5% 05/20/09 11:24Lead mg/l0.00100 --0.0800EPA 200.8 1x0.0776

 ---  " --ND 95.1% "            Arsenic "0.00100 --""     "0.0761

Extracted:   05/19/09 22:31Matrix Spike   (9E19061-MS2) QC Source:   SSE0055-01

 ---  (75-125) --0.000250 96.1% 05/20/09 11:30Lead mg/l0.00100 --0.0800EPA 200.8 1x0.0772

 ---  " --ND 97.3% "            Arsenic "0.00100 --""     "0.0778

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Dissolved Metals per EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 200/3005 DissQC Batch:   9060757 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/22/09 09:08Blank   (9060757-BLK1)

 ---  -- ---- -- 06/22/09 17:19Arsenic mg/l0.00100 ----EPA 200.8 1xND

 ---  -- ---- -- "            Lead "0.00100 ----"     "ND

Extracted:   06/22/09 09:08LCS   (9060757-BS1)

 ---  (85-115) ---- 97.8% 06/22/09 17:24Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.0978

 ---  " ---- 93.3% "            Lead "0.00100 --""     "0.0933

Extracted:   06/22/09 09:08Duplicate   (9060757-DUP1) QC Source:   PSF0522-01

 ---  -- 2.04%0.00297 -- 06/22/09 17:35Arsenic mg/l0.00100 (20)--EPA 200.8 1x0.00291

 ---  -- NRND -- "            Lead "0.00100 "   --"     "ND

Extracted:   06/22/09 09:08Matrix Spike   (9060757-MS1) QC Source:   PSF0522-02

 ---  (70-130) --ND 98.8% 06/22/09 17:45Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.0988

 ---  " --ND 86.6% "            Lead "0.00100 --""     "0.0866

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

POM TDF 1+2

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

06/25/09 09:56Gary Panther

36298248.00002920 N. Argonne Road Suite 300

URS Corp.

Notes and Definitions 

Report Specific Notes:

M8 The MS and/or MSD were below the acceptance limits.  See Blank Spike (LCS).-

R2 The RPD exceeded the acceptance limit.-

R4 Due to the low levels of analyte in the sample, the duplicate RPD calculation does not provide useful information.-

Laboratory Reporting Conventions:

Reporting 
Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.dry 

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).ND      

NR/NA Not Reported / Not Available

wet Sample results and reporting limits reported on a Wet Weight Basis (as received).  Results with neither 'wet' nor 'dry' are reported 
on a Wet Weight Basis.

Analyte DETECTED at or above the Reporting Limit.  Qualitative Analyses only.DET     

METHOD DETECTION LIMIT.  Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.  

*MDLs are listed on the report only if the data has been evaluated below the MRL.  Results between the MDL and MRL are reported 

as Estimated Results.  

MDL*

METHOD REPORTING LIMIT.  Reporting Level at, or above, the lowest level standard of the Calibration Table.MRL

RELATIVE PERCENT DIFFERENCE  (RPDs calculated using Results, not Percent Recoveries). RPD

Dil Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 
found on the analytical raw data.

Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 

percent solids, where applicable.

-

-

-

-

-

-

-

-

-

-

Electronic 
Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  
Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  

Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206

ph: (509) 924.9200   fax: (509) 924.9290

Gary Panther

URS Corp.

920 N. Argonne Road Suite 300

Spokane, WA  99212

RE: TDF-1

Enclosed are the results of analyses for samples received by the laboratory on 10/29/09 08:15. 

The following list is a summary of the Work Orders contained in this report, generated on 11/12/09 

16:19.

If you have any questions concerning this report, please feel free to contact me.

November 12, 2009

ProjectNumberProjectWork Order

36298248TDF-1SSJ0158

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SSJ0158-01 10/28/09 10:00 10/29/09 08:15WaterMW-301

SSJ0158-02 10/28/09 10:30 10/29/09 08:15WaterMW-303

SSJ0158-03 10/28/09 11:00 10/29/09 08:15WaterMW-302

SSJ0158-04 10/28/09 12:00 10/29/09 08:15WaterMW-203

SSJ0158-05 10/28/09 12:30 10/29/09 08:15WaterMW-201

SSJ0158-06 10/28/09 00:00 10/29/09 08:15WaterDup

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager

 
w w w . t e s t a m e r i c a i n c . c o m  Page 2 of 14



SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSJ0158-01       (MW-301) Water Sampled: 10/28/09 10:00

NDChromium 11/09/09 15:16 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

NDManganese "   " ""0.0100"         ----- "

Zinc " ""0.0235 0.0100"          "  ----- "

SSJ0158-02       (MW-303) Water Sampled: 10/28/09 10:30

NDChromium 11/09/09 15:27 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""0.205 0.0100"          "  ----- "

Zinc " ""0.0306 0.0100"          "  ----- "

SSJ0158-03       (MW-302) Water Sampled: 10/28/09 11:00

NDChromium 11/09/09 15:34 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""4.40 0.0100"          "  ----- "

Zinc " ""0.0681 0.0100"          "  ----- "

SSJ0158-04       (MW-203) Water Sampled: 10/28/09 12:00

NDChromium 11/09/09 15:41 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""0.188 0.0100"          "  ----- "

Zinc " ""0.0153 0.0100"          "  ----- "

SSJ0158-05       (MW-201) Water Sampled: 10/28/09 12:30

Chromium 9110046 11/09/09 15:471x0.0198 0.00800EPA 200.7  mg/l  ----- 11/09/09 07:20

Manganese " ""0.252 0.0100"          "  ----- "

Zinc " ""0.0614 0.0100"          "  ----- "

SSJ0158-06       (Dup) Water Sampled: 10/28/09 00:00

NDChromium 11/09/09 15:54 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""0.227 0.0100"          "  ----- "

Zinc " ""0.0318 0.0100"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Dissolved Metals by EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSJ0158-01       (MW-301) Water Sampled: 10/28/09 10:00

NDChromium 11/09/09 16:00 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

NDManganese "   " ""0.0100"         ----- "

Zinc " ""0.0160 0.0100"          "  ----- "

SSJ0158-02       (MW-303) Water Sampled: 10/28/09 10:30

NDChromium 11/09/09 16:07 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""0.131 0.0100"          "  ----- "

Zinc " ""0.0149 0.0100"          "  ----- "

SSJ0158-03       (MW-302) Water Sampled: 10/28/09 11:00

NDChromium 11/09/09 16:29 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""2.50 0.0100"          "  ----- "

Zinc " ""0.0297 0.0100"          "  ----- "

SSJ0158-04       (MW-203) Water Sampled: 10/28/09 12:00

NDChromium 11/09/09 16:35 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""0.174 0.0100"          "  ----- "

NDZinc "   " ""0.0100"         ----- "

SSJ0158-05       (MW-201) Water Sampled: 10/28/09 12:30

NDChromium 11/09/09 16:42 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""0.0126 0.0100"          "  ----- "

NDZinc "   " ""0.0100"         ----- "

SSJ0158-06       (Dup) Water Sampled: 10/28/09 00:00

NDChromium 11/09/09 16:48 mg/l 91100461x0.00800EPA 200.7   ----- 11/09/09 07:20

Manganese " ""0.125 0.0100"          "  ----- "

Zinc " ""0.0154 0.0100"          "  ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSJ0158-01       (MW-301) Water Sampled: 10/28/09 10:00

Sulfate 9100174 10/29/09 17:0850x868 25.0EPA 300.0  mg/l  ----- 10/29/09 10:37

SSJ0158-02       (MW-303) Water Sampled: 10/28/09 10:30

Sulfate 9100174 10/29/09 17:4350x424 25.0EPA 300.0  mg/l  ----- 10/29/09 10:37

SSJ0158-03       (MW-302) Water Sampled: 10/28/09 11:00

Sulfate 9100174 10/29/09 18:0150x488 25.0EPA 300.0  mg/l  ----- 10/29/09 10:37

SSJ0158-04       (MW-203) Water Sampled: 10/28/09 12:00

Sulfate 9100174 10/29/09 18:1850x514 25.0EPA 300.0  mg/l  ----- 10/29/09 10:37

SSJ0158-05       (MW-201) Water Sampled: 10/28/09 12:30

Sulfate 9100174 10/29/09 18:365x27.8 2.50EPA 300.0  mg/l  ----- 10/29/09 10:37

SSJ0158-06       (Dup) Water Sampled: 10/28/09 00:00

Sulfate 9100174 10/29/09 18:5450x458 25.0EPA 300.0  mg/l  ----- 10/29/09 10:37

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Total Metals per EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSJ0158-01       (MW-301) Water Sampled: 10/28/09 10:00

NDArsenic 11/06/09 16:18 mg/l 91101961x0.00100EPA 200.8   ----- 11/06/09 07:47

NDLead "   " ""0.00100"         ----- "

SSJ0158-02       (MW-303) Water Sampled: 10/28/09 10:30

NDArsenic 11/06/09 16:25 mg/l 91101961x0.00100EPA 200.8   ----- 11/06/09 07:47

NDLead "   " ""0.00100"         ----- "

SSJ0158-03       (MW-302) Water Sampled: 10/28/09 11:00

NDArsenic 11/06/09 16:33 mg/l 91101961x0.00100EPA 200.8   ----- 11/06/09 07:47

NDLead "   " ""0.00100"         ----- "

SSJ0158-04       (MW-203) Water Sampled: 10/28/09 12:00

Arsenic 9110196 11/06/09 16:411x0.00143 0.00100EPA 200.8  mg/l  ----- 11/06/09 07:47

NDLead "   " ""0.00100"         ----- "

SSJ0158-05       (MW-201) Water Sampled: 10/28/09 12:30

Arsenic 9110196 11/06/09 16:491x0.00207 0.00100EPA 200.8  mg/l  ----- 11/06/09 07:47

Lead " ""0.00545 0.00100"          "  ----- "

SSJ0158-06       (Dup) Water Sampled: 10/28/09 00:00

NDArsenic 11/06/09 16:57 mg/l 91101961x0.00100EPA 200.8   ----- 11/06/09 07:47

NDLead "   " ""0.00100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Dissolved Metals per EPA 200 Series Methods

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

SSJ0158-01       (MW-301) Water Sampled: 10/28/09 10:00

NDArsenic 11/06/09 18:10 mg/l 91101541x0.00100EPA 200.8   ----- 11/05/09 08:06

NDLead 11/05/09 20:53   " ""0.00100"         ----- "

SSJ0158-02       (MW-303) Water Sampled: 10/28/09 10:30

NDArsenic 11/06/09 18:16 mg/l 91101541x0.00100EPA 200.8   ----- 11/05/09 08:06

NDLead 11/05/09 20:58   " ""0.00100"         ----- "

SSJ0158-03       (MW-302) Water Sampled: 10/28/09 11:00

NDArsenic 11/06/09 18:21 mg/l 91101541x0.00100EPA 200.8   ----- 11/05/09 08:06

NDLead 11/05/09 21:04   " ""0.00100"         ----- "

SSJ0158-04       (MW-203) Water Sampled: 10/28/09 12:00

NDArsenic 11/06/09 18:27 mg/l 91101541x0.00100EPA 200.8   ----- 11/05/09 08:06

NDLead 11/05/09 21:10   " ""0.00100"         ----- "

SSJ0158-05       (MW-201) Water Sampled: 10/28/09 12:30

NDArsenic 11/06/09 22:12 mg/l 91101541x0.00100EPA 200.8   ----- 11/05/09 08:06

NDLead 11/05/09 21:15   " ""0.00100"         ----- "

SSJ0158-06       (Dup) Water Sampled: 10/28/09 00:00

NDArsenic 11/06/09 18:38 mg/l 91101541x0.00100EPA 200.8   ----- 11/05/09 08:06

NDLead 11/05/09 21:32   " ""0.00100"         ----- "

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Total Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   9110046 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   11/09/09 07:20Blank   (9110046-BLK1)

 ---  -- ---- -- 11/09/09 15:11Zinc mg/l0.0100 ----EPA 200.7 1xND

 ---  -- ---- -- "            Manganese "0.0100 ----"     "ND

 ---  -- ---- -- "            Chromium "0.00800 ----"     "ND

Extracted:   11/09/09 07:20LCS   (9110046-BS1)

 ---  (85-115) ---- 105% 11/09/09 14:49Manganese mg/l0.0100 --1.00EPA 200.7 1x1.05

 ---  " ---- 104% "            Chromium "0.00800 --""     "1.04

 ---  " ---- 111% "            Zinc "0.0100 --""     "1.11

Extracted:   11/09/09 07:20Duplicate   (9110046-DUP1) QC Source:   SSJ0158-01

 ---  -- NRND -- 11/09/09 18:29Chromium mg/l0.00800 (20)--EPA 200.7 1xND

 ---  -- NRND -- "            Manganese "0.0100 "   --"     "ND

 ---  -- 2.32%0.0235 -- "            Zinc "0.0100 "   --"     "0.0230

Extracted:   11/09/09 07:20Matrix Spike   (9110046-MS1) QC Source:   SSJ0158-01

 ---  (70-130) --0.0235 99.8% 11/09/09 18:36Zinc mg/l0.0100 --1.00EPA 200.7 1x1.02

 ---  (75-125) --ND 100% "            Chromium "0.00800 --""     "1.00

 ---  " --ND 102% "            Manganese "0.0100 --""     "1.02

Extracted:   11/09/09 07:20Matrix Spike Dup   (9110046-MSD1) QC Source:   SSJ0158-01

 ---  (70-130) 1.26%0.0235 101% 11/09/09 18:41Zinc mg/l0.0100 (20)1.00EPA 200.7 1x1.03

 ---  (75-125) 0.275%ND 102% "            Manganese "0.0100 "   ""     "1.02

 ---  " 0.897%ND 101% "            Chromium "0.00800 "   ""     "1.01

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Dissolved Metals by EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    MetalsQC Batch:   9110046 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   11/09/09 07:20Blank   (9110046-BLK1)

 ---  -- ---- -- 11/09/09 15:11Manganese mg/l0.0100 ----EPA 200.7 1xND

 ---  -- ---- -- "            Zinc "0.0100 ----"     "ND

 ---  -- ---- -- "            Chromium "0.00800 ----"     "ND

Extracted:   11/09/09 07:20LCS   (9110046-BS1)

 ---  (85-115) ---- 111% 11/09/09 14:49Zinc mg/l0.0100 --1.00EPA 200.7 1x1.11

 ---  " ---- 105% "            Manganese "0.0100 --""     "1.05

 ---  " ---- 104% "            Chromium "0.00800 --""     "1.04

Extracted:   11/09/09 07:20Duplicate   (9110046-DUP1) QC Source:   SSJ0158-01

 ---  -- NRND -- 11/09/09 18:29Chromium mg/l0.00800 (20)--EPA 200.7 1xND

 ---  -- NRND -- "            Manganese "0.0100 "   --"     "ND

 ---  -- 35.9%0.0160 -- "            Zinc "0.0100 R2"   --"     "0.0230

Extracted:   11/09/09 07:20Matrix Spike   (9110046-MS1) QC Source:   SSJ0158-01

 ---  (75-125) --ND 100% 11/09/09 18:36Chromium mg/l0.00800 --1.00EPA 200.7 1x1.00

 ---  " --ND 102% "            Manganese "0.0100 --""     "1.02

 ---  " --0.0160 101% "            Zinc "0.0100 --""     "1.02

Extracted:   11/09/09 07:20Matrix Spike Dup   (9110046-MSD1) QC Source:   SSJ0158-01

 ---  (75-125) 0.897%ND 101% 11/09/09 18:41Chromium mg/l0.00800 (20)1.00EPA 200.7 1x1.01

 ---  " 0.275%ND 102% "            Manganese "0.0100 "   ""     "1.02

 ---  " 1.26%0.0160 102% "            Zinc "0.0100 "   ""     "1.03

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Spokane

Anions by EPA Method 300.0  -  Laboratory Quality Control Results

Water Preparation Method:    Wet ChemQC Batch:   9100174 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   10/29/09 10:37Blank   (9100174-BLK1)

 ---  -- ---- -- 10/29/09 13:05Sulfate mg/l0.500 ----EPA 300.0 1xND

Extracted:   10/29/09 10:37LCS   (9100174-BS1)

 ---  (90-110) ---- 108% 10/29/09 12:47Sulfate mg/l0.500 M3--5.00EPA 300.0 1x5.40

Extracted:   10/29/09 10:37Duplicate   (9100174-DUP1) QC Source:   SSJ0158-01

 ---  -- 1.10%868 -- 10/29/09 17:25Sulfate mg/l25.0 (15.7)--EPA 300.0 50x859

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Total Metals per EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 200/3005QC Batch:   9110196 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   11/06/09 07:47Blank   (9110196-BLK1)

 ---  -- ---- -- 11/06/09 14:35Arsenic mg/l0.00100 ----EPA 200.8 1xND

 ---  -- ---- -- "            Lead "0.00100 ----"     "ND

Extracted:   11/06/09 07:47LCS   (9110196-BS1)

 ---  (85-115) ---- 96.9% 11/06/09 14:43Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.0969

 ---  " ---- 99.9% "            Lead "0.00100 --""     "0.0999

Extracted:   11/06/09 07:47Duplicate   (9110196-DUP1) QC Source:   PSK0050-02

 ---  -- NRND -- 11/06/09 15:23Arsenic mg/l0.00100 (20)--EPA 200.8 1xND

 ---  -- NRND -- "            Lead "0.00100 "   --"     "ND

Extracted:   11/06/09 07:47Matrix Spike   (9110196-MS1) QC Source:   PSK0050-02

 ---  (70-130) --ND 98.3% 11/06/09 15:38Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.0983

 ---  (75-125) --ND 101% "            Lead "0.00100 --""     "0.101

Extracted:   11/06/09 07:47Matrix Spike   (9110196-MS2) QC Source:   PSK0108-11

 ---  (70-130) --ND 97.0% 11/06/09 17:20Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.0970

 ---  (75-125) --0.00220 98.9% "            Lead "0.00100 --""     "0.101

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

TestAmerica Portland

Dissolved Metals per EPA 200 Series Methods  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 200/3005 DissQC Batch:   9110154 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   11/05/09 08:06Blank   (9110154-BLK1)

 ---  -- ---- -- 11/06/09 17:59Arsenic mg/l0.00100 ----EPA 200.8 1xND

 ---  -- ---- -- 11/05/09 20:24Lead "0.00100 ----"     "ND

Extracted:   11/05/09 08:06LCS   (9110154-BS1)

 ---  (85-115) ---- 92.4% 11/06/09 18:04Arsenic mg/l0.00100 --0.100EPA 200.8 1x0.0924

 ---  " ---- 87.5% 11/05/09 20:30Lead "0.00100 --""     "0.0875

Extracted:   11/05/09 08:06Duplicate   (9110154-DUP1) QC Source:   SSJ0158-06

 ---  -- NRND -- 11/06/09 18:44Arsenic mg/l0.00100 (20)--EPA 200.8 1xND

 ---  -- NRND -- 11/05/09 21:38Lead "0.00100 "   --"     "ND

Extracted:   11/05/09 08:06Matrix Spike   (9110154-MS1) QC Source:   SSJ0158-06

 ---  (70-130) --ND 92.8% 11/06/09 18:50Arsenic mg/l0.00100 --0.200EPA 200.8 1x0.186

 ---  " --ND 83.4% 11/05/09 21:44Lead "0.00100 --""     "0.167

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

CERTIFICATION SUMMARY

Subcontracted Laboratories

 TestAmerica Portland 

9405 SW Nimbus Ave. - Beaverton, OR 97008

Method Performed: EPA 200.8

Samples: SSJ0158-01, SSJ0158-02, SSJ0158-03, SSJ0158-04, SSJ0158-05, SSJ0158-06

Any abnormalities or departures from sample acceptance policy shall be documented on the 'Sample Receipt and Temperature Log Form' 

and 'Sample Non-conformance Form' (if applicable) included with this report. 

For information concerning certifications of this facility or another TestAmerica facility, please visit our website at 

www.TestAmericaInc.com

Samples collected by TestAmerica Field Services personnel are noted on the Chain of Custody (COC) . 

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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SPOKANE, WA 11922 E. 1ST AVENUE

SPOKANE VALLEY, WA 99206-5302

ph: (509) 924.9200   fax: (509) 924.9290

TDF-1

Spokane, WA  99212

Report Created:

Project Manager:

Project Number:

Project Name:

11/12/09 16:19Gary Panther

36298248920 N. Argonne Road Suite 300

URS Corp.

Notes and Definitions 

Report Specific Notes:

M3 Results exceeded the linear range in the MS/MSD and therefore are not available for reporting.  The batch was accepted based on 

acceptable recovery in the Blank Spike (LCS).

-

R2 The RPD exceeded the acceptance limit.-

Laboratory Reporting Conventions:

Reporting 

Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.dry 

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).ND      

NR/NA Not Reported / Not Available

wet Sample results and reporting limits reported on a Wet Weight Basis (as received).  Results with neither 'wet' nor 'dry' are reported 
on a Wet Weight Basis.

Analyte DETECTED at or above the Reporting Limit.  Qualitative Analyses only.DET     

METHOD DETECTION LIMIT.  Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.  

*MDLs are listed on the report only if the data has been evaluated below the MRL.  Results between the MDL and MRL are reported 
as Estimated Results.  

MDL*

METHOD REPORTING LIMIT.  Reporting Level at, or above, the lowest level standard of the Calibration Table.MRL

RELATIVE PERCENT DIFFERENCE  (RPDs calculated using Results, not Percent Recoveries). RPD

Dil Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 

found on the analytical raw data.

Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 

percent solids, where applicable.

-

-

-

-

-

-

-

-

-

-

Electronic 
Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  
Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  

Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

TestAmerica Spokane The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Randee  Decker, Project Manager
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PO Box 7

23-Oct-09 13:47Metaline Falls, WA 99153

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order:

Cominco - Pend Oreille Mine Project Name: Quarterly

W9J0270

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date ReceivedSampled By

091007-MW2 W9J0270-01 KD07-Oct-09 13:20Ground Water 09-Oct-2009

091007-MW5 W9J0270-02 KD07-Oct-09 16:10Ground Water 09-Oct-2009

091007-MW6 W9J0270-03 KD07-Oct-09 15:08Ground Water 09-Oct-2009

091007-MW7 W9J0270-04 KD07-Oct-09 14:12Ground Water 09-Oct-2009

Solid samples are analyzed on an as-received, wet-weight basis, unless otherwise requested.

Sample preparation is defined by the client as per their Data Quality Objectives.

This report supercedes any previous reports for this Work Order.  The complete report includes pages for each sample, a full QC report, 

and a notes section.

The results presented in this report relate only to the samples, and meet all requirements of the NELAC Standards unless otherwise noted.

Work order Report Page 1 of 9

SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 

NV:ID000192007A, WA:1268, WY:ID00019

http://www.svl.net


PO Box 7

23-Oct-09 13:47Metaline Falls, WA 99153

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order:

Cominco - Pend Oreille Mine Project Name: Quarterly

W9J0270

ResultAnalyte RL AnalyzedMethod DilutionUnits

W9J0270-01 (Ground Water)

AnalystMDL Notes

Sampled:

Received: 09-Oct-09

Sampled By: 

Client Sample ID: 

SVL Sample ID: Sample Report Page 1 of 1

091007-MW2

Batch

07-Oct-09 13:20

KD

Metals (Total)

JAA 10/20/09 11:12EPA 245.1 < 0.00020 0.00006 W9421040.00020mg/LMercury

Metals (Total Recoverable--reportable as Total per 40 CFR 136)

FEH 10/19/09 17:26EPA 200.7 < 0.080 0.010 W9420380.080mg/LAluminum

FEH 10/19/09 17:27EPA 200.7 < 0.0020 0.0002 W9420380.0020mg/LCadmium

FEH 10/19/09 17:26EPA 200.7 70.2 0.006 W9420380.040mg/LCalcium

FEH 10/19/09 17:27EPA 200.7 < 0.0060 0.0004 W9420380.0060mg/LChromium

FEH 10/19/09 17:26EPA 200.7 0.111 0.009 W9420380.060mg/LIron

FEH 10/19/09 17:26EPA 200.7 22.4 0.009 W9420380.060mg/LMagnesium

FEH 10/19/09 17:26EPA 200.7 0.0053 0.0010 W9420380.0040mg/LManganese

FEH 10/19/09 17:26EPA 200.7 2.09 0.04 W9420380.50mg/LPotassium

FEH 10/19/09 17:26EPA 200.7 19.4 0.04 W9420380.17mg/LSilica (SiO2)

FEH 10/19/09 17:27EPA 200.7 < 0.0050 0.0002 W9420380.0050mg/LSilver

FEH 10/19/09 17:26EPA 200.7 3.74 0.01 W9420380.50mg/LSodium

KWH2.5 10/21/09 12:01EPA 200.8 < 0.00100 0.00009 W9422500.00100mg/LCopper

KWH2.5 10/21/09 12:01EPA 200.8 < 0.00300 0.000066 W9422500.00300mg/LLead

KWH2.5 10/21/09 12:01EPA 200.8 < 0.00300 0.00060 W9422500.00300mg/LZinc

FEH 10/19/09 17:26SM 2340B 267 0.052 N/A0.347mg/LHardness (as CaCO3)

Metals (Dissolved)

KWH 10/21/09 12:23EPA 200.8 < 0.00100 0.000073 W9422430.00100mg/LCopper

KWH 10/21/09 12:23EPA 200.8 < 0.00300 0.000053 W9422430.00300mg/LLead

KWH 10/21/09 12:23EPA 200.8 < 0.00300 0.00048 W9422430.00300mg/LZinc

Classical Chemistry Parameters

JMS 10/12/09 07:51EPA 120.1 475 W9420171.00μmhos/cmSpecific conductance

TJK 10/19/09 18:27EPA 350.1 < 0.030 0.007 W9422030.030mg/LAmmonia as N

TJK 10/22/09 11:07EPA 353.2 0.286 0.0084 W9432380.0500mg/LNitrate/Nitrite as N

DKS 10/14/09 13:46SM 2320B 242 0.3 W9420311.0mg/LBicarbonate

DKS 10/14/09 13:46SM 2320B < 1.0 0.3 W9420311.0mg/LCarbonate

DKS 10/14/09 13:46SM 2320B 242 0.3 W9420311.0mg/LTotal Alkalinity

JMS 10/12/09 10:06SM 2540 C 306 4 W94139210mg/LTotal Diss. Solids

JMS 10/12/09 10:06SM 2540 D < 5.0 4.2 W9413935.0mg/LTotal Susp. Solids

SM 10/09/09 15:15SM 4500-P-E 0.03 0.006 H3W9413730.01mg/LOrthophosphate as P

Anions by Ion Chromatography

EML 10/22/09 23:28EPA 300.0 6.02 0.050 W9430910.200mg/LChloride

EML 10/22/09 23:28EPA 300.0 < 0.100 0.023 W9430910.100mg/LFluoride

EML5 10/22/09 23:58EPA 300.0 44.6 0.18 D2W9430911.50mg/LSulfate as SO4

Cation/Anion Balance and TDS Ratios

C/A Balance: -3.36 %Anion Sum: 5.96 meq/LCation Sum: 5.57 meq/L TDS/cTDS: 1.04Calculated TDS: 296 TDS/eC: 0.64

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

John Kern

Laboratory Director

Work order Report Page 2 of 9

SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 

NV:ID000192007A, WA:1268, WY:ID00019

http://www.svl.net


PO Box 7

23-Oct-09 13:47Metaline Falls, WA 99153

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order:

Cominco - Pend Oreille Mine Project Name: Quarterly

W9J0270

ResultAnalyte RL AnalyzedMethod DilutionUnits

W9J0270-02 (Ground Water)

AnalystMDL Notes

Sampled:

Received: 09-Oct-09

Sampled By: 

Client Sample ID: 

SVL Sample ID: Sample Report Page 1 of 1

091007-MW5

Batch

07-Oct-09 16:10

KD

Metals (Total)

JAA 10/20/09 11:13EPA 245.1 < 0.00020 0.00006 W9421040.00020mg/LMercury

Metals (Total Recoverable--reportable as Total per 40 CFR 136)

FEH 10/19/09 17:44EPA 200.7 < 0.080 0.010 W9420380.080mg/LAluminum

FEH 10/19/09 17:45EPA 200.7 < 0.0020 0.0002 W9420380.0020mg/LCadmium

FEH 10/19/09 17:43EPA 200.7 177 0.006 W9420380.040mg/LCalcium

FEH 10/19/09 17:45EPA 200.7 < 0.0060 0.0004 W9420380.0060mg/LChromium

FEH 10/19/09 17:44EPA 200.7 < 0.060 0.009 W9420380.060mg/LIron

FEH 10/19/09 17:43EPA 200.7 75.6 0.009 W9420380.060mg/LMagnesium

FEH 10/19/09 17:44EPA 200.7 < 0.0040 0.0010 W9420380.0040mg/LManganese

FEH 10/19/09 17:43EPA 200.7 3.93 0.04 W9420380.50mg/LPotassium

FEH 10/19/09 17:43EPA 200.7 24.3 0.04 W9420380.17mg/LSilica (SiO2)

FEH 10/19/09 17:45EPA 200.7 < 0.0050 0.0002 W9420380.0050mg/LSilver

FEH 10/19/09 17:43EPA 200.7 7.62 0.01 W9420380.50mg/LSodium

KWH2.5 10/21/09 12:08EPA 200.8 < 0.00100 0.00009 W9422500.00100mg/LCopper

KWH2.5 10/21/09 12:08EPA 200.8 < 0.00300 0.000066 W9422500.00300mg/LLead

KWH2.5 10/21/09 12:08EPA 200.8 < 0.00300 0.00060 W9422500.00300mg/LZinc

FEH 10/19/09 17:43SM 2340B 754 0.052 N/A0.347mg/LHardness (as CaCO3)

Metals (Dissolved)

KWH 10/21/09 12:25EPA 200.8 < 0.00100 0.000073 W9422430.00100mg/LCopper

KWH 10/21/09 12:25EPA 200.8 < 0.00300 0.000053 W9422430.00300mg/LLead

KWH 10/21/09 12:25EPA 200.8 < 0.00300 0.00048 W9422430.00300mg/LZinc

Classical Chemistry Parameters

JMS 10/12/09 07:51EPA 120.1 1080 W9420171.00μmhos/cmSpecific conductance

TJK 10/19/09 18:28EPA 350.1 < 0.030 0.007 W9422030.030mg/LAmmonia as N

TJK 10/22/09 11:08EPA 353.2 0.145 0.0084 W9432380.0500mg/LNitrate/Nitrite as N

DKS 10/14/09 13:52SM 2320B 333 0.3 W9420311.0mg/LBicarbonate

DKS 10/14/09 13:52SM 2320B < 1.0 0.3 W9420311.0mg/LCarbonate

DKS 10/14/09 13:52SM 2320B 333 0.3 W9420311.0mg/LTotal Alkalinity

JMS 10/12/09 10:06SM 2540 C 980 4 W94139210mg/LTotal Diss. Solids

JMS 10/12/09 10:06SM 2540 D < 5.0 4.2 W9413935.0mg/LTotal Susp. Solids

SM 10/09/09 15:15SM 4500-P-E 0.07 0.006 W9413730.01mg/LOrthophosphate as P

Anions by Ion Chromatography

EML 10/23/09 00:48EPA 300.0 4.31 0.050 W9430910.200mg/LChloride

EML 10/23/09 00:48EPA 300.0 < 0.100 0.023 W9430910.100mg/LFluoride

EML25 10/23/09 00:58EPA 300.0 439 0.90 D2W9430917.50mg/LSulfate as SO4

Cation/Anion Balance and TDS Ratios

C/A Balance: -1.40 %Anion Sum: 15.9 meq/LCation Sum: 15.5 meq/L TDS/cTDS: 1.08Calculated TDS: 908 TDS/eC: 0.91

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

John Kern

Laboratory Director

Work order Report Page 3 of 9

SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 

NV:ID000192007A, WA:1268, WY:ID00019

http://www.svl.net


PO Box 7

23-Oct-09 13:47Metaline Falls, WA 99153

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order:

Cominco - Pend Oreille Mine Project Name: Quarterly

W9J0270

ResultAnalyte RL AnalyzedMethod DilutionUnits

W9J0270-03 (Ground Water)

AnalystMDL Notes

Sampled:

Received: 09-Oct-09

Sampled By: 

Client Sample ID: 

SVL Sample ID: Sample Report Page 1 of 1

091007-MW6

Batch

07-Oct-09 15:08

KD

Metals (Total)

JAA 10/20/09 11:18EPA 245.1 < 0.00020 0.00006 W9421040.00020mg/LMercury

Metals (Total Recoverable--reportable as Total per 40 CFR 136)

FEH 10/19/09 17:49EPA 200.7 < 0.080 0.010 W9420380.080mg/LAluminum

FEH 10/19/09 17:51EPA 200.7 < 0.0020 0.0002 W9420380.0020mg/LCadmium

FEH 10/19/09 17:49EPA 200.7 83.0 0.006 W9420380.040mg/LCalcium

FEH 10/19/09 17:51EPA 200.7 < 0.0060 0.0004 W9420380.0060mg/LChromium

FEH 10/19/09 17:49EPA 200.7 < 0.060 0.009 W9420380.060mg/LIron

FEH 10/19/09 17:49EPA 200.7 27.4 0.009 W9420380.060mg/LMagnesium

FEH 10/19/09 17:49EPA 200.7 < 0.0040 0.0010 W9420380.0040mg/LManganese

FEH 10/19/09 17:49EPA 200.7 2.77 0.04 W9420380.50mg/LPotassium

FEH 10/19/09 17:49EPA 200.7 18.2 0.04 W9420380.17mg/LSilica (SiO2)

FEH 10/19/09 17:51EPA 200.7 < 0.0050 0.0002 W9420380.0050mg/LSilver

FEH 10/19/09 17:49EPA 200.7 3.84 0.01 W9420380.50mg/LSodium

KWH2.5 10/21/09 12:09EPA 200.8 0.0101 0.00009 W9422500.00100mg/LCopper

KWH2.5 10/21/09 12:09EPA 200.8 < 0.00300 0.000066 W9422500.00300mg/LLead

KWH2.5 10/21/09 12:09EPA 200.8 0.0119 0.00060 W9422500.00300mg/LZinc

FEH 10/19/09 17:49SM 2340B 320 0.052 N/A0.347mg/LHardness (as CaCO3)

Metals (Dissolved)

KWH 10/21/09 12:26EPA 200.8 < 0.00100 0.000073 W9422430.00100mg/LCopper

KWH 10/21/09 12:26EPA 200.8 < 0.00300 0.000053 W9422430.00300mg/LLead

KWH 10/21/09 12:26EPA 200.8 0.00671 0.00048 W9422430.00300mg/LZinc

Classical Chemistry Parameters

JMS 10/12/09 07:51EPA 120.1 589 W9420171.00μmhos/cmSpecific conductance

TJK 10/19/09 18:35EPA 350.1 < 0.030 0.007 W9422030.030mg/LAmmonia as N

TJK 10/22/09 11:09EPA 353.2 < 0.0500 0.0084 W9432380.0500mg/LNitrate/Nitrite as N

DKS 10/14/09 14:01SM 2320B 239 0.3 W9420311.0mg/LBicarbonate

DKS 10/14/09 14:01SM 2320B < 1.0 0.3 W9420311.0mg/LCarbonate

DKS 10/14/09 14:01SM 2320B 239 0.3 W9420311.0mg/LTotal Alkalinity

JMS 10/12/09 10:06SM 2540 C 401 4 W94139210mg/LTotal Diss. Solids

JMS 10/12/09 10:06SM 2540 D < 5.0 4.2 W9413935.0mg/LTotal Susp. Solids

SM 10/09/09 15:15SM 4500-P-E 0.09 0.006 H1W9413730.01mg/LOrthophosphate as P

Anions by Ion Chromatography

EML5 10/23/09 01:18EPA 300.0 2.20 0.250 D1W9430911.00mg/LChloride

EML 10/23/09 01:08EPA 300.0 < 0.100 0.023 W9430910.100mg/LFluoride

EML5 10/23/09 01:18EPA 300.0 110 0.18 D2W9430911.50mg/LSulfate as SO4

Cation/Anion Balance and TDS Ratios

C/A Balance: -3.60 %Anion Sum: 7.13 meq/LCation Sum: 6.64 meq/L TDS/cTDS: 1.08Calculated TDS: 373 TDS/eC: 0.68

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

John Kern

Laboratory Director

Work order Report Page 4 of 9

SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 

NV:ID000192007A, WA:1268, WY:ID00019

http://www.svl.net


PO Box 7

23-Oct-09 13:47Metaline Falls, WA 99153

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order:

Cominco - Pend Oreille Mine Project Name: Quarterly

W9J0270

ResultAnalyte RL AnalyzedMethod DilutionUnits

W9J0270-04 (Ground Water)

AnalystMDL Notes

Sampled:

Received: 09-Oct-09

Sampled By: 

Client Sample ID: 

SVL Sample ID: Sample Report Page 1 of 1

091007-MW7

Batch

07-Oct-09 14:12

KD

Metals (Total)

JAA 10/20/09 11:20EPA 245.1 < 0.00020 0.00006 W9421040.00020mg/LMercury

Metals (Total Recoverable--reportable as Total per 40 CFR 136)

FEH 10/19/09 17:55EPA 200.7 < 0.080 0.010 W9420380.080mg/LAluminum

FEH 10/19/09 17:57EPA 200.7 < 0.0020 0.0002 W9420380.0020mg/LCadmium

FEH 10/19/09 17:55EPA 200.7 63.0 0.006 W9420380.040mg/LCalcium

FEH 10/19/09 17:57EPA 200.7 < 0.0060 0.0004 W9420380.0060mg/LChromium

FEH 10/19/09 17:55EPA 200.7 < 0.060 0.009 W9420380.060mg/LIron

FEH 10/19/09 17:55EPA 200.7 20.9 0.009 W9420380.060mg/LMagnesium

FEH 10/19/09 17:55EPA 200.7 < 0.0040 0.0010 W9420380.0040mg/LManganese

FEH 10/19/09 17:55EPA 200.7 2.36 0.04 W9420380.50mg/LPotassium

FEH 10/19/09 17:55EPA 200.7 17.8 0.04 W9420380.17mg/LSilica (SiO2)

FEH 10/19/09 17:56EPA 200.7 < 0.0050 0.0002 W9420380.0050mg/LSilver

FEH 10/19/09 17:55EPA 200.7 3.27 0.01 W9420380.50mg/LSodium

KWH2.5 10/21/09 12:11EPA 200.8 0.0121 0.00009 W9422500.00100mg/LCopper

KWH2.5 10/21/09 12:11EPA 200.8 < 0.00300 0.000066 W9422500.00300mg/LLead

KWH2.5 10/21/09 12:11EPA 200.8 0.00952 0.00060 W9422500.00300mg/LZinc

FEH 10/19/09 17:55SM 2340B 244 0.052 N/A0.347mg/LHardness (as CaCO3)

Metals (Dissolved)

KWH 10/21/09 12:28EPA 200.8 < 0.00100 0.000073 W9422430.00100mg/LCopper

KWH 10/21/09 12:28EPA 200.8 < 0.00300 0.000053 W9422430.00300mg/LLead

KWH 10/21/09 12:28EPA 200.8 < 0.00300 0.00048 W9422430.00300mg/LZinc

Classical Chemistry Parameters

JMS 10/12/09 07:51EPA 120.1 464 W9420171.00μmhos/cmSpecific conductance

TJK 10/19/09 18:36EPA 350.1 < 0.030 0.007 W9422030.030mg/LAmmonia as N

TJK 10/22/09 11:10EPA 353.2 0.0679 0.0084 W9432380.0500mg/LNitrate/Nitrite as N

DKS 10/14/09 14:08SM 2320B 208 0.3 W9420311.0mg/LBicarbonate

DKS 10/14/09 14:08SM 2320B < 1.0 0.3 W9420311.0mg/LCarbonate

DKS 10/14/09 14:08SM 2320B 208 0.3 W9420311.0mg/LTotal Alkalinity

JMS 10/12/09 10:06SM 2540 C 307 4 W94139210mg/LTotal Diss. Solids

JMS 10/12/09 10:06SM 2540 D < 5.0 4.2 W9413935.0mg/LTotal Susp. Solids

SM 10/09/09 15:15SM 4500-P-E 0.05 0.006 H1W9413730.01mg/LOrthophosphate as P

Anions by Ion Chromatography

EML 10/23/09 01:28EPA 300.0 1.25 0.050 W9430910.200mg/LChloride

EML 10/23/09 01:28EPA 300.0 < 0.100 0.023 W9430910.100mg/LFluoride

EML5 10/23/09 01:58EPA 300.0 67.0 0.18 D2W9430911.50mg/LSulfate as SO4

Cation/Anion Balance and TDS Ratios

C/A Balance: -4.92 %Anion Sum: 5.59 meq/LCation Sum: 5.07 meq/L TDS/cTDS: 1.08Calculated TDS: 283 TDS/eC: 0.66

This data has been reviewed for accuracy and has been authorized for release by the Laboratory Director or designee.

John Kern

Laboratory Director

Work order Report Page 5 of 9

SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 

NV:ID000192007A, WA:1268, WY:ID00019

http://www.svl.net


PO Box 7

23-Oct-09 13:47Metaline Falls, WA 99153

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order:

Cominco - Pend Oreille Mine Project Name: Quarterly

W9J0270

Method

Quality Control - BLANK Data

Analyte Units Batch ID NotesAnalyzedResult MDL MRL

Metals (Total)
EPA 245.1 <0.00020 W942104 20-Oct-09Mercury 0.000200.00006mg/L

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 <0.080 W942038 19-Oct-09Aluminum 0.0800.010mg/L

EPA 200.7 <0.0020 W942038 19-Oct-09Cadmium 0.00200.0002mg/L

EPA 200.7 <0.040 W942038 19-Oct-09Calcium 0.0400.006mg/L

EPA 200.7 <0.0060 W942038 19-Oct-09Chromium 0.00600.0004mg/L

EPA 200.7 <0.060 W942038 19-Oct-09Iron 0.0600.009mg/L

EPA 200.7 <0.060 W942038 19-Oct-09Magnesium 0.0600.009mg/L

EPA 200.7 <0.0040 W942038 19-Oct-09Manganese 0.00400.0010mg/L

EPA 200.7 <0.50 W942038 19-Oct-09Potassium 0.500.04mg/L

EPA 200.7 <0.17 W942038 19-Oct-09Silica (SiO2) 0.170.04mg/L

EPA 200.7 <0.0050 W942038 19-Oct-09Silver 0.00500.0002mg/L

EPA 200.7 <0.50 W942038 19-Oct-09Sodium 0.500.01mg/L

EPA 200.8 <0.00100 W942250 21-Oct-09Copper 0.001000.00009mg/L

EPA 200.8 <0.00300 W942250 21-Oct-09Lead 0.003000.000066mg/L

EPA 200.8 <0.00300 W942250 21-Oct-09Zinc 0.003000.00060mg/L

Metals (Dissolved)
EPA 200.8 <0.00100 W942243 21-Oct-09Copper 0.001000.000073mg/L

EPA 200.8 <0.00300 W942243 21-Oct-09Lead 0.003000.000053mg/L

EPA 200.8 <0.00300 W942243 21-Oct-09Zinc 0.003000.00048mg/L

Classical Chemistry Parameters
EPA 120.1 <1.00 W942017 10-Oct-09Specific conductance 1.00μmhos/cm

EPA 120.1 <1.00 W942017 12-Oct-09Specific conductance 1.00μmhos/cm

EPA 350.1 <0.030 W942203 19-Oct-09Ammonia as N 0.0300.007mg/L

EPA 353.2 <0.0500 W943238 22-Oct-09Nitrate/Nitrite as N 0.05000.0084mg/L

SM 4500-P-E <0.01 W941373 09-Oct-09Orthophosphate as P 0.010.006mg/L

Anions by Ion Chromatography
EPA 300.0 <0.100 W943091 22-Oct-09Fluoride 0.1000.023mg/L

EPA 300.0 <0.200 W943091 22-Oct-09Chloride 0.2000.050mg/L

EPA 300.0 <0.30 W943091 22-Oct-09Sulfate as SO4 0.300.04mg/L

Method

Quality Control - LABORATORY CONTROL SAMPLE Data

Analyte Units Batch ID NotesAnalyzed
LCS
Result

LCS
True

%
Rec.

Acceptance
Limits

Metals (Total)
EPA 245.1 20-Oct-09W9421040.00473 0.00500 94.6 85 - 115Mercury mg/L

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 19-Oct-09W9420380.887 1.00 88.7 85 - 115Aluminum mg/L

EPA 200.7 19-Oct-09W9420380.933 1.00 93.3 85 - 115Cadmium mg/L

EPA 200.7 19-Oct-09W94203818.7 20.0 93.3 85 - 115Calcium mg/L

EPA 200.7 19-Oct-09W9420380.992 1.00 99.2 85 - 115Chromium mg/L

EPA 200.7 19-Oct-09W9420389.19 10.0 91.9 85 - 115Iron mg/L

EPA 200.7 19-Oct-09W94203818.8 20.0 93.8 85 - 115Magnesium mg/L

EPA 200.7 19-Oct-09W9420380.912 1.00 91.2 85 - 115Manganese mg/L

EPA 200.7 19-Oct-09W94203818.3 20.0 91.6 85 - 115Potassium mg/L

EPA 200.7 19-Oct-09W9420389.83 10.7 91.9 85 - 115Silica (SiO2) mg/L

EPA 200.7 19-Oct-09W9420380.0454 0.0500 90.8 85 - 115Silver mg/L

EPA 200.7 19-Oct-09W94203818.1 19.0 95.2 85 - 115Sodium mg/L

EPA 200.8 21-Oct-09W9422500.0254 0.0250 102 85 - 115Copper mg/L
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Method

Quality Control - LABORATORY CONTROL SAMPLE Data (Continued)

Analyte Units Batch ID NotesAnalyzed
LCS
Result

LCS
True

%
Rec.

Acceptance
Limits

Metals (Total Recoverable--reportable as Total per 40 CFR 136)     (Continued)
EPA 200.8 21-Oct-09W9422500.0259 0.0250 103 85 - 115Lead mg/L

EPA 200.8 21-Oct-09W9422500.0265 0.0250 106 85 - 115Zinc mg/L

Metals (Dissolved)
EPA 200.8 21-Oct-09W9422430.0246 0.0250 98.5 85 - 115Copper mg/L

EPA 200.8 21-Oct-09W9422430.0244 0.0250 97.5 85 - 115Lead mg/L

EPA 200.8 21-Oct-09W9422430.0233 0.0250 93.3 85 - 115Zinc mg/L

Classical Chemistry Parameters
EPA 120.1 10-Oct-09W942017403 413 97.6 85 - 115Specific conductance μmhos/cm

EPA 120.1 12-Oct-09W942017396 413 95.9 85 - 115Specific conductance μmhos/cm

EPA 350.1 19-Oct-09W9422030.720 0.750 96.1 90 - 110Ammonia as N mg/L

EPA 353.2 22-Oct-09W9432381.94 2.00 96.8 90 - 110Nitrate/Nitrite as N mg/L

SM 4500-P-E 09-Oct-09W9413730.79 0.794 99.1 90 - 110Orthophosphate as P mg/L

Anions by Ion Chromatography
EPA 300.0 22-Oct-09W9430912.44 2.50 97.5 90 - 110Fluoride mg/L

EPA 300.0 22-Oct-09W9430915.02 5.00 100 90 - 110Chloride mg/L

EPA 300.0 22-Oct-09W9430919.90 10.0 99.0 90 - 110Sulfate as SO4 mg/L

Method

Quality Control - DUPLICATE Data

Analyte Units Batch ID NotesAnalyzed
Duplicate
Result

Sample
Result

RPD
LimitRPD

Metals (Total)
EPA 245.1 <0.00020 <0.00020 UDL 20 W942104 20-Oct-09Mercury mg/L

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 <0.080 <0.080 <RL 20 W942038 19-Oct-09Aluminum mg/L

EPA 200.7 <0.0020 <0.0020 UDL 20 W942038 19-Oct-09Cadmium mg/L

EPA 200.7 72.0 70.2 2.4 20 W942038 19-Oct-09Calcium mg/L

EPA 200.7 <0.0060 <0.0060 <RL 20 W942038 19-Oct-09Chromium mg/L

EPA 200.7 0.145 0.111 27.2 20 W942038 19-Oct-09Iron R3mg/L

EPA 200.7 22.9 22.4 2.5 20 W942038 19-Oct-09Magnesium mg/L

EPA 200.7 0.0053 0.0053 0.2 20 W942038 19-Oct-09Manganese mg/L

EPA 200.7 2.15 2.09 2.9 20 W942038 19-Oct-09Potassium mg/L

EPA 200.7 19.9 19.4 2.6 20 W942038 19-Oct-09Silica (SiO2) mg/L

EPA 200.7 <0.0050 <0.0050 <RL 20 W942038 19-Oct-09Silver mg/L

EPA 200.7 3.85 3.74 2.8 20 W942038 19-Oct-09Sodium mg/L

EPA 200.8 <0.00100 <0.00100 <RL 20 W942250 21-Oct-09Copper mg/L

EPA 200.8 <0.00300 <0.00300 <RL 20 W942250 21-Oct-09Lead mg/L

EPA 200.8 <0.00500 <0.00500 <RL 20 W942250 21-Oct-09Zinc mg/L

Metals (Dissolved)
EPA 200.8 <0.00100 <0.00100 <RL 20 W942243 21-Oct-09Copper mg/L

EPA 200.8 <0.00300 <0.00300 UDL 20 W942243 21-Oct-09Lead mg/L

EPA 200.8 <0.00400 <0.00400 <RL 20 W942243 21-Oct-09Zinc mg/L

Classical Chemistry Parameters
EPA 120.1 490 475 3.2 20 W942017 12-Oct-09Specific conductance μmhos/cm

EPA 120.1 5750 5700 0.9 20 W942017 10-Oct-09Specific conductance μmhos/cm

EPA 350.1 0.064 0.051 22.5 20 W942203 19-Oct-09Ammonia as N R3mg/L

EPA 353.2 3.23 3.23 0.1 20 W943238 22-Oct-09Nitrate/Nitrite as N mg/L

SM 2320B 246 242 1.7 20 W942031 14-Oct-09Total Alkalinity mg/L

SM 2320B 246 242 1.7 20 W942031 14-Oct-09Bicarbonate mg/L
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Method

Quality Control - DUPLICATE Data (Continued)

Analyte Units Batch ID NotesAnalyzed
Duplicate
Result

Sample
Result

RPD
LimitRPD

Classical Chemistry Parameters     (Continued)
SM 2320B <1.0 <1.0 UDL 20 W942031 14-Oct-09Carbonate mg/L

SM 2540 C 299 307 2.6 20 W941392 12-Oct-09Total Diss. Solids mg/L

SM 2540 D <5.0 <5.0 UDL 20 W941393 12-Oct-09Total Susp. Solids mg/L

SM 4500-P-E 0.03 0.03 0.0 20 W941373 09-Oct-09Orthophosphate as P mg/L

Anions by Ion Chromatography
EPA 300.0 <0.100 <0.100 <RL 20 W943091 23-Oct-09Fluoride mg/L

EPA 300.0 5.99 6.02 0.6 20 W943091 23-Oct-09Chloride mg/L

EPA 300.0 44.0 44.6 1.4 20 W943091 23-Oct-09Sulfate as SO4 D2mg/L

Quality Control - MATRIX SPIKE Data

Method Analyte Units Batch ID NotesAnalyzed
Spike
Result

Sample
Result (R)

Spike
Level (S)

%
Rec.

Acceptance
Limits

Metals (Total)
EPA 245.1 20-Oct-09W9421040.00098 <0.00020 0.00100 70 - 130Mercury 98.0mg/L

20-Oct-09W942104EPA 245.1 0.00200 0.00118 0.00100 70 - 130Mercury 82.0mg/L

Metals (Total Recoverable--reportable as Total per 40 CFR 136)
EPA 200.7 19-Oct-09W9420380.952 <0.080 1.00 70 - 130Aluminum 89.5mg/L

19-Oct-09W942038EPA 200.7 0.896 <0.0020 1.00 70 - 130Cadmium 89.6mg/L

19-Oct-09W942038EPA 200.7 84.6 70.2 20.0 70 - 130Calcium 71.8mg/L

19-Oct-09W942038EPA 200.7 0.975 <0.0060 1.00 70 - 130Chromium 97.3mg/L

19-Oct-09W942038EPA 200.7 9.16 0.111 10.0 70 - 130Iron 90.5mg/L

19-Oct-09W942038EPA 200.7 39.4 22.4 20.0 70 - 130Magnesium 85.2mg/L

19-Oct-09W942038EPA 200.7 0.904 0.0053 1.00 70 - 130Manganese 89.8mg/L

19-Oct-09W942038EPA 200.7 20.6 2.09 20.0 70 - 130Potassium 92.4mg/L

19-Oct-09W942038EPA 200.7 28.0 19.4 10.7 70 - 130Silica (SiO2) 80.2mg/L

19-Oct-09W942038EPA 200.7 0.0454 <0.0050 0.0500 70 - 130Silver 90.3mg/L

19-Oct-09W942038EPA 200.7 21.9 3.74 19.0 70 - 130Sodium 95.4mg/L

21-Oct-09W942250EPA 200.8 0.0227 <0.00100 0.0250 70 - 130Copper 89.0mg/L

21-Oct-09W942250EPA 200.8 0.0224 <0.003000 0.0250 70 - 130Lead 88.7mg/L

21-Oct-09W942250EPA 200.8 0.0241 <0.00500 0.0250 70 - 130Zinc 88.9mg/L

Metals (Dissolved)
EPA 200.8 21-Oct-09W9422430.0236 <0.00100 0.0250 70 - 130Copper 91.0mg/L

21-Oct-09W942243EPA 200.8 0.0225 <0.003000 0.0250 70 - 130Lead 90.1mg/L

21-Oct-09W942243EPA 200.8 0.0274 <0.00404 0.0250 70 - 130Zinc 107mg/L

Classical Chemistry Parameters
EPA 350.1 19-Oct-09W9422030.538 0.051 0.500 90 - 110Ammonia as N 97.4mg/L

19-Oct-09W942203EPA 350.1 0.462 <0.030 0.500 90 - 110Ammonia as N 90.8mg/L

22-Oct-09W943238EPA 353.2 1.02 <0.0500 1.00 90 - 110Nitrate/Nitrite as N 99.8mg/L

22-Oct-09W943238EPA 353.2 4.29 3.23 1.00 90 - 110Nitrate/Nitrite as N 106mg/L

09-Oct-09W941373SM 4500-P-E 0.50 0.03 0.500 75 - 125Orthophosphate as P 93.7mg/L

Anions by Ion Chromatography
EPA 300.0 23-Oct-09W9430912.20 <0.100 2.00 90 - 110Fluoride 108mg/L

23-Oct-09W943091EPA 300.0 2.35 0.191 2.00 90 - 110Fluoride 108mg/L

23-Oct-09W943091EPA 300.0 8.84 6.02 3.00 90 - 110Chloride 93.8mg/L

23-Oct-09W943091EPA 300.0 21.7 18.8 3.00 90 - 110Chloride 97.3 D2,M3mg/L

23-Oct-09W943091EPA 300.0 52.9 44.6 10.0 90 - 110Sulfate as SO4 R > 4S D2,M3mg/L

23-Oct-09W943091EPA 300.0 42.6 33.8 10.0 90 - 110Sulfate as SO4 88.1 M2mg/L

Work order Report Page 8 of 9

SVL holds the following certifications:   AZ:0538, CA:2080, CO:ID00019, FL(NELAC):E87993, ID:ID00019 & ID00965 (Microbiology), 

NV:ID000192007A, WA:1268, WY:ID00019

http://www.svl.net


PO Box 7

23-Oct-09 13:47Metaline Falls, WA 99153

One Government Gulch - PO Box 929 Kellogg ID 83837-0929 (208) 784-1258 Fax (208) 783-0891One Government Gulch - PO Box 929

Reported:

Work Order:

Cominco - Pend Oreille Mine Project Name: Quarterly

W9J0270

Notes and Definitions 

D1 Sample required dilution due to matrix.

D2 Sample required dilution due to high concentration of target analyte.

H1 Sample analysis performed past holding time.

H3 Sample was received and analyzed past holding time.

M2 Matrix spike recovery was low, but the LCS recovery was acceptable.

M3 The spike recovery value is unusable since the analyte concentration in the sample is disproportionate to spike level.  The LCS was 

acceptable.

R3 There is no control limit for the RPD if the concentration in the sample is less than five times the reporting limit

Relative Percent Difference

A result is less than the detection limitUDL

RPD

Laboratory Control Sample (Blank Spike)LCS

% recovery not applicable, sample concentration more than four times greater than spike levelR > 4S

A result is less than the reporting limit<RL

MRL

MDL

N/A

Method Reporting Limit

Method Detection Limit

Not Applicable
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