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1.0 INTRODUCTION 
 
This report presents the results of our field and laboratory investigation of the Grandview tailings 
site (Site).  The Site is located immediately north of the Pend Oreille Village community near 
Metaline Falls in Pend Oreille County, Washington.  The Site is located approximately 300 feet 
east of the east bank of the Pend Oreille River as shown in Figure 1-1. 
 
URS’ investigation was conducted in general accordance with URS Proposal No. 0654 to Teck 
Cominco American Incorporated (TCAI) dated July 28, 2006.  The work was conducted under 
Time and Materials Work Order No. 1, dated August 8, 2006, of the Agreement for Professional 
Services (MSA) between TCAI and URS dated February 13, 2006. 
 
1.1 PURPOSE 
 
The purpose of this investigation is to assess the portion of the Grandview tailings that are on 
TCAI properties down slope of the Grandview Mine.  This assessment includes the following: 

• Areal extent of the tailings 

• Estimated volume of the tailings 

• Concentrations of metal contaminants in the tailings and underlying native soil 

• Selected geotechnical properties of the tailings and underlying native soil 

• Waste characteristics of the tailings 
 
1.2 SCOPE 
 
The scope of work for the URS assessment of the Grandview tailings included the following 
tasks: 

• Collected and reviewed historical and other site information.  

• Conducted a preliminary, scoping-level site reconnaissance.   

• Prepared and submitted Voluntary Cleanup Program (VCP) paperwork and forms to 
the State of Washington Department of Ecology’s Eastern Regional office Toxics 
Cleanup Program.  

• Prepared a limited remedial investigation work plan, sampling and analysis plan, 
quality assurance project plan, and health and safety plan. 

• Contacted the one-call utilities notification service. 

• Excavated 28 hand-auger soil borings and 15 test pits.  The total depths of the test pits 
ranged from 5 to 15 feet below ground surface (bgs), and the total depths of the hand 
auger borings ranged from 1 to 7 feet bgs.  Soil and tailings materials encountered 
during soil boring and test pit explorations were described by a URS engineer using 
the Unified Soil Classification System (USCS).  Soil borings and test pits were 
backfilled using the excavated material. 
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• Collected about two grab samples from each test pit.  Generally, one sample was 
collected of the tailings and one sample was collected 1 to 2 feet below the bottom of 
the tailings.  The tailings samples included both discrete and composite samples. 

• Collected grab samples of tailings and underlying native soil from 5 hand excavations 
in the drainage east of the tailings area and the diversion channel on the hillside north 
of the tailings area. 

• Analyzed selected samples for total metals including arsenic, cadmium, lead, 
mercury, and zinc by EPA 6000/7000 series methods, and arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver by the Toxicity Characteristic 
Leaching Procedure (TCLP; EPA Method 1311). 

• Analyzed selected samples for geotechnical parameters including grain size, bulk 
density, specific gravity, and moisture content. 

• Determined the locations of the excavations using a hand-held global positioning 
system (GPS) unit. 

 
1.3 REPORT ORGANIZATION 
 
This report is organized into six sections. 
 
Section 1.0, this section, presents an introduction and summary of URS’ scope of services. 
 
Section 2.0, Site Description and Mine History, describes the important features of the Site and 
the history of mining activities. 
 
Section 3.0, Site Characterization, describes the field and laboratory investigations and the 
results including an estimate of the areal extent and volume of tailings; a comparison of total 
metals concentrations to State of Washington soil cleanup levels; a comparison of TCLP results 
to State of Washington dangerous waste criteria; and geotechnical properties of the tailings. 
 
Section 4.0, Conclusions, summarizes the results of the site characterization.  
 
Section 5.0, Limitations, presents report qualifiers for use of this report.  
 
Section 6.0, References, provides references used in this report. 
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2.0 SITE DESCRIPTION AND MINE HISTORY 
 
2.1 SITE DESCRIPTION 
 
For the purpose of this report, the Site is comprised of four parcels of land and one mining claim 
operated by TCAI (Figure 2-1).  Features at the Site include the main tailings area, tailings in the 
natural drainage, tailings in a man-made drainage way, historic flume structures, PUD water 
supply vault, and Seattle City Light (SCL) overhead power lines.  The Site is approximately 3.1 
acres in size and located 1.1 miles north of Metaline Falls, 0.1 miles east of the Pend Oreille 
River, and 0.2 miles southwest of the Grandview Mine and Mill Site.  The legal descriptions for 
the TCAI properties are:  

• County Tax Parcel Number 433922-52-9004 (Pend Oreille Village Lot 4 Blk 1, owned by 
TCAI) 

• County Tax Parcel Number 433922-52-9005 (Pend Oreille Village Lot 5 Blk 1, owned by 
TCAI) 

• County Tax Parcel Number 433922-50-0002 (Samms Homestead, owned by TCAI) 

• County Tax Parcel Number 433921-46-0001 (Mars Lode, Metaline Falls Lode, Spokane 
#2, owned by TCAI) 

• BLM Serial No. ORMC-18052 (Mars No. 2, maintained by TCAI) 
 
The main tailings area is a relatively flat area onto which the tailings deposited.  The main 
tailings area is largely unvegetated, although there are some trees and grasses present, primarily 
around the perimeter of the tailings deposit.  The ground surface slopes gently to the west in the 
western and central portions of the Site.  There is a steep face in the eastern portion of tailings.  
The Site is undeveloped and is not fenced.  The Site appears to receive recreational use, such as 
all-terrain vehicle (ATV) operation.   
 
A natural drainage extends from the Grandview Mine and Mill site to the main tailings area.  A 
man-made diversion channel intercepts the natural drainage approximately 150 feet upstream of 
the main tailings area and parallels the main tailings area to the north.  The channel is 
approximately 10 feet wide and is located about 20 feet higher in elevation and approximately 20 
to 40 feet north of the main tailings area.  The channel extends to the top of the steep slope that 
forms the east bank of the Pend Oreille River.  At one location above the main tailings area, the 
channel was breached on the downslope (south) side.  Tailings are present in both the natural 
drainage and the man-made channel.  In addition, a topographic depression is present at the 
western end of the main tailings area that likely represents the historic pathway the tailings 
flowed toward the Pend Oreille River.  URS did not observe evidence that tailings continue to 
migrate toward the Pend Oreille River although such movement might be possible during runoff 
events.  The locations of the mill, the natural drainage, the man-made channel, and the main 
tailings area are shown in Figure 2-1.  Photographs of the Site are included in Appendix A. 
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Reportedly, the tailings were discharged to the Site from the former Grandview Mill.  The 
preliminary assessment/site inspection (PA/SI) conducted by the U.S. Environmental Protection 
Agency (EPA) states (EPA 2001): 
 

Tailings from the [Grandview] milling process were released to a drainage ditch which 
empties into a rugged, well-vegetated canyon…  The canyon leads to the Pend Oreille 
River.  Approximately 0.5 mile down the canyon the flume would have released the 
tailings to the ground.  During the site visit tailings appeared to cover about 1 acre of 
land.  It is believed that most of the tailings were washed from this area, through a gully 
and then over a bluff (Riverside Bluff), to the Pend Oreille River where they likely were 
carried downstream. 

 
2.2 GRANDVIEW MINE DESCRIPTION AND HISTORY 
 
The Grandview Mine and Mill area is located approximately ¼ mile northeast of the tailings 
area.  Features at the mine and mill area include several intact mill buildings, foundations of 
former mill buildings, four waste rock piles, and an unnamed spring.  The unnamed spring 
begins at a point above the mine/mill area and flows across the site through a concrete culvert 
system toward the head of an old wastewater drainage ditch.  The water exits the culvert system 
through a grating where water ponds.  The terrain in the mine/mill area is flat where the mill 
buildings are located; however, the western border of the property is characterized by steeply 
sloping hills.  Just south of the mine/mill area, the terrain slopes steeply downhill to the main 
tailings area (EPA 2003).  A drainage is present that extends from the southwestern portion of 
the mine and mill site downhill to the eastern portion of the tailings area.   
 
The site is located in the Metaline mining district.  The presence of lead in the district was 
known as early as 1869, although mining did not begin until about 1886.  Shortly after, in about 
1892, several associated claims including Grandview Mine property were patented by Fredrick 
W. Billings.  Additional Grandview-related claims were patented in 1899, 1913, 1918, and 1926 
(TCAI 2006).   
 
Timber and mineral production in the district expanded following completion of the Idaho and 
Washington Northern Railroad to Metaline Falls in 1910 (USGS 1965).  Early lead and silver 
production occurred at the Grandview group of claims beginning in about 1924; in about 1925, a 
50-ton concentrator plant was present at the Grandview Mine (USBM 1927) and approximately 
1,000 tons of ore were mined between 1924 and 1926 (USGS 1965).  As mining in the area 
expanded, the Grandview Lead Company, Inc. was incorporated in about 1926 and began 
assembling the various claims in the Grandview area.  In about 1927, Grandview Mines Inc. 
succeeded the Grandview Lead Company.  Irregular distribution of metals prevented profitable 
mining until the late 1920s when diamond drilling was used to locate a large body of lead-zinc 
ore on Pend Oreille Mines and Metals Company claims (located north of the Grandview site) and 
the Grandview Mines Inc. claims (USGS 1965).  
 
Significant lead and zinc ore production began at the underground Grandview Mine in early 
1929 with the addition of a 175-ton concentrator plant (Huttl 1945).  Other references indicate 
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that during 1929 the Grandview Mine processed ore in an on-site 200-ton plant (Rand 1931).  
Total ore processed during 1929 is estimated to be approximately 50,600 tons (Rand 1931).  
 
Little production occurred at the Grandview between 1930 and 1940, likely due to depressed 
demand for lead and zinc.  In 1936, the Grandview Mine and Mill were leased to American Zinc, 
Lead and Smelting Company (American Zinc).  American Zinc continued to develop the 
Grandview Mine and Mill and reportedly upgraded the Grandview Mill to a 450-ton floatation 
mill in 1940 and to a 600-ton concentrator-floatation plant in 1942 (Mines Register 1942 and 
USBM 1958).  Yearly production from the Grandview Mine increased during the 1940s and 
early 1950s from about 15,000 tons of ore in 1940 to a peak of over 239,000 tons in 1952.  
 
American Zinc also provided financing to Metaline Mining and Leasing to develop the Metaline 
Mine, which produced ore for the expanded Grandview Mill from the Bella May, Blue Bucket, 
and West Contact ore bodies.  The Metaline Mine last produced in 1950.   
 
During production, ore from the Metaline Mine was brought to the Grandview Mill site by 5-ton 
truckload and from the Grandview Mine by 6-ton ore cars.  Ores from each of the mines were 
stored separately (Huttl 1945).  Observations during operation of the Grandview Mill indicated 
that the mill “discharges tailings from the floatation of 700 tons of ore per day to the river via a 
flume passing over a flat area about one acre in area” (Orlob 1950).  The one acre flat area 
described is assumed to represent the current main tailings area located north of Pend Oreille 
Village on TCAI property.  An aerial photograph from 1955 clearly shows a drainage connecting 
the mine site to the tailings area.  Wood timbers suspected to be the remains of this flume system 
were observed near the tailings during completion of URS’ 2006 field investigation, see Section 
3.2. 
 
In 1943, additional unpatented mining claims were patented into the Grandview group of claims.  
By 1959, American Zinc purchased the Grandview Mine and Mill operations.  The Grandview 
Mine and Mill ceased operations in 1964 (Lasmanis 1995).  In 1971, American Zinc sold interest 
in the mine to Washington Resources Inc.  Washington Resources General Partnership purchased 
the mine by quit claim deed from Washington Resources Inc. in 1982.  In 2000, Washington 
Resources General Partnership sold all interests in the Grandview property to Washington 
Resources LLC.  It is URS’ understanding that Washington Resources LLC is the current owner 
of the Grandview Mine and Mill site (TCAI 2006).  However, in March 2006, Washington 
Resources LLC submitted four applications to Pend Oreille County to subdivide three 
Grandview Mine and Mill properties into ten parcels and to perform a boundary line adjustment 
on a fourth parcel.  In April 2006, a portion of these applications were approved.  URS does not 
have information to indicate whether portions of the Grandview Mine and Mill property have 
been sold to another party.  
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Production of ore from the Grandview Mine between the period 1924 and 1964 is estimated at 
3,995,746 tons (Lasmanis 1995).  Production from the Metaline Mine during 1937 to 1951, the 
period when the Grandview Mill processed Metaline Mine ore, is estimated at 430,036 tons 
(USGS 1965).  Approximately 5% of the weight of ore represents metals (primarily zinc, lead, 
and silver) that are removed during the milling process, based on historic production records for 
the Metaline and Grandview mines.  Because a concentrator was present at the Grandview site 
throughout the production life of the mine, it is assumed that most ore from the mines during this 
period was beneficiated at the Grandview mill.  Assuming that approximately 5% of ore weight 
represents metals recovered during the milling process and the balance represents mill tailings, 
approximately 4,200,000 tons of tailings were produced by the Grandview Mill. 
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3.0 SITE CHARACTERIZATION 
 
3.1 EXISTING INFORMATION 
 
Existing information about the Site was reported in the EPA START-2 reports “Grandview Mine 
Preliminary Assessment/Site Inspection” (EPA 2001) and “Preliminary Assessments and Site 
Investigations Report, Lower Pend Oreille River Mines and Mills” (EPA 2002).  These reports 
include laboratory analytical data from samples of the Grandview tailings deposited on TCAI 
properties.  While the EPA reports had a broader focus of investigation, only excerpts of those 
reports applicable to the TCAI Grandview tailings Site are used within this report. 
 
EPA contractors collected samples at the Site in October 2000.  Samples were collected from the 
main tailings area (surface and subsurface composite samples TP-01 and TP-02) and from the 
former natural drainage ditch (six surface samples FD02 through FD07).  The samples collected 
from the main tailings area contained elevated concentrations of cadmium [58.4 milligrams per 
kilogram (mg/kg)], copper (91.5 mg/kg), lead (2,260 mg/kg), mercury (1.7 mg/kg JL1), selenium 
(1.1 mg/kg), and zinc (19,100 mg/kg).  The samples collected from the natural drainage way 
contained elevated concentrations of arsenic (22.1 mg/kg), cadmium (41.8 mg/kg), copper (858 
mg/kg), lead (23,200 mg/kg), mercury (2.4 mg/kg), selenium (3.5 mg/kg), and zinc (12,100 
mg/kg).  The locations of the START samples are shown in Figure 3-1. 
 
The START-2 report concluded: 
 

Analytical results of samples collected indicate that hazardous substances are migrating 
to targets that include groundwater drinking water wells, the unnamed spring, the former 
wastewater ditch, the Pend Oreille River, and habitat used by threatened and endangered 
species. 

 
3.2 FIELD INVESTIGATION 
 
URS’ initial field investigation was conducted between September 25 and September 27, 2006 
on portions of the Site owned by TCAI.  The investigation included excavation of 15 test pits and 
28 hand auger borings.  The test pits and hand auger borings were excavated through the tailings 
at least 1 foot into the underlying native soil.  The test pits and hand auger borings were located 
in the field using a hand-held Garmin GPSMAP 60CS global positioning system (GPS) unit.  
The test pit and hand auger locations are shown in Figure 3-1.  Soils encountered in the 
excavations were logged by the URS engineer.  Logs of the test pit and hand auger excavations 
are presented in Appendix B. 
 
Grab samples of the tailings and underlying native soil were collected from the bucket of the 
excavator at the test pit locations.  Both discrete (single depth interval) and composite (multiple 
depth intervals) samples were collected.  The samples were delivered to the analytical laboratory 
under chain of custody.  The chain of custody forms are presented in Appendix C. 
 
                                                      
1 JL = estimated concentration, low bias 
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On November 14 and November 15, 2006, URS mapped and collected samples from the 
drainage east of the main tailings area and from the man-made drainage channel located north of 
the main tailings area.  Tailings and soil were excavated using a hand shovel (4 locations) and 
hand auger (1 location).  Discrete grab samples were collected of tailings and native soil at 5 
locations.  In addition, the depth of tailings was explored at 7 transects.  The sample and transect 
locations are shown in Figure 3-1.  The sample and transect locations were determined by 
measuring the distance from the property boundary and the head of the man-made drainage 
channel.  
 
Generally, the configuration of the tailings was observed to thin in the western portion of the 
deposit.  Tailings deposition appeared to be limited to the north and east against upward hill 
slopes in these directions.  Tailings deposition to the south appeared to be controlled by the 
former river terrace that comprises the Pend Oreille Village town site.  In the eastern portion of 
the Site an upper bench was observed with an area of tailings approximately 15 feet higher in 
elevation (at maximum relief) than tailings to the west.  Wood timbers suspected to be the 
remnants of the tailings conveyance system from the Grandview Mill to the tailings Site were 
observed near the east end of the main tailings area.  The approximate location of these timbers 
is shown in Figure 3-1. 
 
A utility vault that houses an underground water booster station is present in the south central 
portion of the tailings area.  A concrete pad, two vent pipes, and two access hatches are present 
at the ground surface.  The utility vault was not accessed.  Based on drawings provided to URS, 
three underground water pipes enter the southwest side of the booster station, and two 
underground water pipes enter the southeast side of the booster station (Sewell and Associates 
1996).  Note that these underground water pipes deliver water to the booster station pressure 
reducing valve (PRV) at high pressure and a portion of the pipes underlie the main tailings area; 
personnel conducting future exploration and/or excavation activities should recognize the 
presence of these pipes, the potential environmental damage that would occur if the pipes were to 
break under pressure, and protect the pipes accordingly.  The location of the booster station and 
approximate locations of the water pipes are shown in Figure 3-1.  
 
3.3 TAILINGS THICKNESS AND VOLUME 
 
The thickness of tailings was measured in each excavation by the URS engineer.  The tailings 
were readily identified in the field by their light gray color, which contrasted markedly from the 
dark-colored native soil.  The maximum thickness of tailings encountered was 11 feet in test pit 
TP-05, although the tailings thickness might approach 19 feet in the western upper bench portion 
of the tailings not explored by URS2.  A thickness of 19 feet was estimated by adding the height 
of the upper bench (15 feet) to the thickness of tailings in test pit TP-07 (4 feet), which was 
located near the toe of the steep face between the upper bench and lower tailings area.  Tailings 
thickness measurements are summarized in Table 3-1 and shown in Figure 3-2.  The 
approximate boundary of the area covered by tailings as determined by the field exploration is 
shown in Figure 3-2. 

                                                      
2 The western upper bench area could not be explored because the excavator could not readily access the area and 
the thickness of the tailings exceeded the maximum depth that could be explored by hand auger. 
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The tailings area and volume were estimated using AutoDesk Land Development Desktop 2004 
software.  The software calculates the volume between two surfaces: the ground surface and the 
base of the tailings.  The ground surface elevation was defined as 0 feet in the west and central 
portions of the Site and +10 feet for the upper bench at the east end of the Site, east of the steep 
face.  The upper bench elevation represents an average height of the upper bench above the 
lower tailings area.  The base of the tailings was defined as the ground surface elevation minus 
the measured thickness of tailings at the test pit and hand auger locations.  Base of tailings 
elevations are summarized in Table 3-1.  In addition to the base of tailings elevations at test pit 
and hand auger locations, estimated base of tailings elevations beneath the steep face were input 
into the software.  The base of tailings elevations estimated beneath the face ranged from -4 feet 
near the center of the tailings area where the tailings were thickest to 0 feet where the tailings 
tapered out at the perimeter of the tailings area. 
 
The software refines the ground and base of tailings surfaces by calculating ground surface and 
base of tailings elevations on a grid with a 0.01 foot spacing.  The ground surface and base of 
tailings elevations at each grid point are calculated by the software using a linear interpolation 
between input elevation points.  At locations where native soil was not reached in the 
exploration, the software was used to calculate the base of tailings elevations.  URS compared 
the calculated base of tailings elevations to the maximum depths reached by exploration to 
ensure that the calculated depths were consistent with field observations.   
 
The total area impacted by tailings is approximately 134,000 square feet (3.1 acres).  Of this 
total, approximately 109,000 square feet (2.8 acres) lie within parcels owned by TCAI.  
Approximately 25,000 square feet (0.6 acres) lie within parcels that are not owned by TCAI.  
The total estimated volume of tailings is approximately 20,700 cubic yards (cy).  Of this total, 
approximately 19,800 cy are present on parcels owned by TCAI.  Approximately 900 cy are 
present on parcels that are not owned by TCAI.  
 
Additional tailings are present in the drainage east of the main tailings area and in the man-made 
drainage channel north of the main tailings area.  In the drainage east of the tailings area, the 
tailings thickness ranged up to 1.3 feet.  For the purpose of estimating the volume of the tailings, 
an average thickness of one foot was used.  The average width of the drainage east of the main 
tailings area is approximately 21 feet and its length within TCAI property is approximately 660 
feet.  The estimated volume of tailings contained in the drainage within TCAI property is 
approximately 500 cubic yards. 
 
In the channel north of the tailings area, most of the tailings appeared to have been removed by 
erosion.  Pockets of tailings remained that ranged in thickness up to 1.1 feet.  The average 
thickness of tailings in the channel is estimated to be approximately 0.5 foot.  The average width 
of the channel is approximately 10 feet and its length is approximately 760 feet.  The estimated 
volume of tailings contained in the drainage is approximately 140 cubic yards.  The channel had 
been breached at one location; the location of the breach is shown in Figure 3-1. 
 
The estimated areas and volumes of tailings are summarized in Table 3-2. 
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3.4 LABORATORY RESULTS 
 
Analytical chemistry testing was conducted by SVL Inc. in Kellogg, Idaho.  Geotechnical testing 
was conducted by Budinger and Associates in Spokane, Washington.  The laboratory data sheets 
and chain of custody forms are presented in Appendix C. 
 
3.4.1 Total Metals 
 
Concentrations of arsenic, cadmium, lead, mercury, and zinc were measured in 16 tailings 
samples and 18 native soil samples.  Concentrations of metals in tailings and native soil samples 
were compared to natural background levels and regulatory levels.  Natural background levels 
include the statewide 90th percentile level (WDOE 1994) and levels measured in a site-specific 
soil background sample (sample BK02SS; EPA 2002).  Regulatory levels include the State of 
Washington Model Toxics Control Act (MTCA) Method A unrestricted land use soil cleanup 
levels for arsenic, cadmium, lead, and mercury and the MTCA Method B soil direct contact 
cleanup level for zinc.  Total metals results, natural background levels, and regulatory levels are 
summarized in Table 3-3.   
 
Tailings 
 
Concentrations of arsenic, cadmium, lead, mercury, and zinc in tailings samples are elevated 
compared to statewide and site-specific natural background levels.  Concentrations of lead and 
cadmium in all tailings samples exceed the MTCA Method A soil cleanup levels for unrestricted 
use.  Concentrations of arsenic in 10 of 16 tailings samples equal or exceed the MTCA Method 
A soil cleanup level for unrestricted use.  Concentrations of mercury in all samples are less than 
the MTCA Method A cleanup levels for unrestricted use.  There is no Method A soil cleanup 
level for zinc.  Concentrations of zinc in 2 of 16 tailings samples exceed the MTCA Method B 
soil direct contact cleanup level for unrestricted land use.  Total metals results are shown 
graphically for arsenic, cadmium, lead, mercury, and zinc in Figures 3-2 through 3-6, 
respectively. 
 
Native Soil 
 
Concentrations of arsenic, cadmium, lead, and mercury in native soil are generally similar to 
statewide and site-specific natural background levels.  In addition, concentrations of arsenic, 
lead, and mercury are less than the MTCA Method A soil cleanup levels in the native soil 
samples.  Concentrations of cadmium slightly exceed the MTCA Method A soil cleanup level of 
2 mg/kg in 3 of 18 native soil samples including 2.45 mg/kg in sample TP-04-S, 2.35 mg/kg in 
sample TP-05-S, and 2.97 mg/kg in sample UD-5-S. 
 
Concentrations of zinc in native soils are generally higher than natural background levels, but are 
less than the MTCA Method B soil direct contact cleanup level.  Because use of Method B 
includes evaluating soil concentrations protective of groundwater, the potential for zinc in native 
soil to impact groundwater was evaluated using the three-phase partitioning model described in 
MTCA (WAC 173-340-747, Equation 747-1).  The values of the distribution coefficient (62 
liters per gram), the oral reference dose (0.3 milligrams per kilogram per day), and the Method B 
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groundwater cleanup level (4,800 micrograms per liter) were obtained from Ecology’s Cleanup 
Levels and Risk Calculation (CLARC) database.  Using these parameters, the Method B soil 
cleanup level for zinc for protection of groundwater is 6,000 mg/kg.  Concentrations of zinc in 
all native soil samples are less than the MTCA Method B soil cleanup level for protection of 
groundwater. 
 
Total metals results for native soil samples are shown graphically for arsenic, cadmium, lead, 
mercury, and zinc in Figure 3-7. 
 
3.4.2 TCLP 
 
Ten samples (five tailings and five native soil) were tested for arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver by TCLP (EPA Test Method 1311) to determine 
if the tailings characterize as dangerous waste as a result of a toxicity characteristic.  The results 
of the TCLP tests are summarized in Table 3-4. 
 
Each of the 5 tailings samples exceeds 5 milligrams per liter (mg/L) of lead in the TCLP extract.  
No other analyte exceeds a TCLP regulatory level in the tailings samples, and no analyte exceeds 
a TCLP regulatory level in the native soil samples. 
 
3.4.3 Geotechnical Properties 
 
Two tailings samples were tested to determine moisture content, particle size distribution, 
specific gravity, and dry density.  Three native soil samples were tested to determine moisture 
content and particle size distribution.  The test results are summarized in Table 3-5.  The particle 
size distribution curves are presented in Appendix B. 
 
Based on particle size distribution, the tailings samples are silty fine sands.  The percentage of 
fine-grained material (percent passing the No. 200 sieve) is 19 percent and 44 percent.  The 
specific gravities of the tailings samples are 2.67 and 2.73.  The moisture contents of the tailings 
samples are both 2.9 percent. 
 
The dry densities of the tailings samples were evaluated by compacting the samples into molds 
using 10, 30 and 60 blows.  The approximate corresponding densities range from loose for 10 
blows to very dense for 60 blows.  The measured dry densities for sample TP-02-T range from 
77 pounds per cubic foot (pcf) for 10 blows to 88 pcf for 60 blows.  The measured dry densities 
for sample TP-08-T range from 83 pcf for 10 blows to 94 pcf for 60 blows.  These densities 
might be lower than actual field conditions. 
 
Based on particle size distribution, the native soil samples are sandy silts.  The percentage of 
fine-grained material (percent passing the No. 200 sieve) ranges from 55 percent to 75 percent.  
The moisture contents of the native soil samples range from 10.2 percent to 52.7 percent. 
 
3.5 WASTE CHARACTERIZATION 
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The tailings were characterized using the State of Washington dangerous waste toxicity criteria 
(WAC 173-303-090(8)).  Each of the 5 tailings samples tested exceeds the State of Washington 
dangerous waste regulatory level for lead (5 mg/L) in the TCLP extract.  These results indicate 
that if the tailings become a waste through "active management," they would be characterized as 
a State of Washington dangerous waste (Dangerous Waste Number D008). 
 
Based on existing investigation reports including the EPA START-2 reports “Grandview Mine 
Preliminary Assessment/Site Inspection” (EPA 2001) and “Preliminary Assessments and Site 
Investigations Report, Lower Pend Oreille River Mines and Mills” (EPA 2002), data collected in 
this field investigation, and review of past aerial photographs, the Grandview Mine and Mill 
appears to be the sole generator of the tailings located on the Site.  The tailings were placed, 
including placement to the TCAI Site, prior to the RCRA regulations and therefore do not appear 
to be a dangerous waste in their current position and without "active management."  Even though 
the tailings may not be a dangerous waste, there is a requirement to report a threat or potential 
threat to human health or the environment from the release of hazardous substances under 
MTCA WAC 173-340-300(2)(a) to Ecology within ninety days of discovery. 
 
3.6 HYDROGEOLOGY 
 
Based on historic reports including the EPA START-2 reports “Grandview Mine Preliminary 
Assessment/Site Inspection” (EPA 2001) and “Preliminary Assessments and Site Investigations 
Report, Lower Pend Oreille River Mines and Mills” (EPA 2002), and well logs from nearby 
water supply wells, it appears general groundwater flow across the Site is west to west-southwest 
and static depth to water is approximately 120 feet below the main tailings area.  Field 
observations made during this site investigation showed that there are additionally localized 
seeps at various elevations above the tailings Site to the north, and below along the east side of 
the Pend Oreille Riverbank cliffs west of the main tailings Site.  No seeps were observed near the 
tailings Site on TCAI properties. 
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4.0 CONCLUSIONS 
 
A previous investigation at the Grandview tailings Site conducted by the EPA in 2000 included 
collecting and analyzing samples of tailings material.  Results of that study identified that 
tailings material contained elevated concentrations of environmental contaminants including 
cadmium, lead, and zinc. 
 
URS conducted additional characterization of the tailings material located on TCAI property, 
including excavation of 15 test pits and 28 hand auger borings.  The thickness of tailings as 
identified in test pits and hand auger borings ranged from 0.1 feet to 11 feet, although the 
thickness of the tailings might approach 19 feet in an unexplored area in the eastern portion of 
the deposit.  A thickness of 19 feet was estimated by adding the height of the upper bench (15 
feet) to the thickness of tailings in test pit TP-07 (4 feet), which was located near the toe of the 
steep slope between the upper bench and lower tailings area.   
 
URS also characterized tailings that are present in the drainage east of the main tailings area and 
in the man-made drainage channel north of the main tailings area.  In the drainage east of the 
tailings area, the tailings thickness ranged up to 1.3 feet.  In the man-made channel north of the 
tailings area, most of the tailings appeared to have been removed by erosion.  Pockets of tailings 
remained that ranged in thickness up to 1.1 feet. 
 
The volume of tailings on TCAI property is estimated to be about 20,400 cy.  An additional 900 
cy are estimated to be present on adjacent property.  This volume might be different than the 
actual volume present because of uncertainty related to the shape of the underlying native soil 
surface and other factors. 
 
Based on particle size distribution, tailings appear to be silty sand with density ranging from 77 
to 94 pounds per cubic foot.  Note that this range of densities might be lower than actual in-place 
density. 
 
Sixteen tailings samples and 18 native soil samples were collected and analyzed for total arsenic, 
cadmium, lead, mercury, and zinc by EPA 6000/7000 series methods.  In addition, five tailings 
samples and five native soil samples were analyzed for arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver by TCLP, EPA Method 1311.  All tailings samples contained 
concentrations of cadmium and lead exceeding MTCA Method A soil cleanup levels.  
Concentrations of arsenic and zinc exceed applicable cleanup levels in a portion of the tailings 
samples.  All five tailings samples analyzed by TCLP methods exceed the 5 mg/L dangerous 
waste characteristic criterion for lead; none of the five native soil samples exceed TCLP 
dangerous waste criteria. 
 
With the exception of cadmium, concentrations of metals did not exceed MTCA soil cleanup 
levels in native soil samples collected 1 to 2 feet beneath the bottom of the tailings deposit.  
Cadmium exceeds the MTCA Method A soil cleanup level in two native soil samples collected 
beneath the tailings deposit and one native soil sample collected beneath the drainage north of 
the tailings deposit.  The Method A soil cleanup level for cadmium is based on protection of 
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groundwater.  Concentrations of zinc in native soils are generally higher than natural background 
levels, but are less than the MTCA Method B soil direct contact cleanup level.   
 
Historic references (Orlob 1950) describe the Grandview Mill’s flume system used to convey 
tailings to the TCAI property.  Historic aerial photographs including a photo from 1955 clearly 
show a drainage connecting the mine site to the tailings area.  Field observations during URS’ 
investigation including wood timbers suspected to be the remnants of the flume system and 
tailings deposits within a drainage leading from the tailings area property uphill to Grandview 
property immediately beneath the former mill site.  Further, EPA START-2 studies conducted 
between 2000 and 2003 describe that the tailings present on the TCAI property originated at the 
Grandview Mill.  These data support the findings that tailings present on TCAI property near the 
Pend Oreille Village originated at the Grandview Mine and Mill site. 
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5.0 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 that 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 July 28, 2006.  No other 
warranty, expressed or implied, is made.  
 
Testing on the site was conducted in locations and for parameters consistent with former site 
uses.  However, as conditions between the test pits and boreholes may vary, the potential always 
remains for the presence of unknown, unidentified, or unforeseen surface and subsurface 
contamination.  Further evidence for such potential contamination would require additional 
surface and subsurface exploration and chemical analytical testing. 
 
Conclusions in this report are based on comparison of chemical analytical results to current 
regulatory standards.  In the event these standards are changed, new standards are introduced, or 
new information is developed in future site work, URS should be retained to re-evaluate the 
conclusions of this report and to provide amendments as required.  The conclusions presented 
herein apply to the site conditions existing at the time of our investigation.  Therefore, our 
conclusions may not apply to future conditions that may exist at the site, which we have not had 
the opportunity to evaluate.  Conclusions expressed herein are based on our understanding and 
interpretation of current regulatory standards and should not be construed as legal opinions.   
 
This report is for the exclusive use of TCAI 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 TCAI. 
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Table 3-1 
Field Exploration Locations and Tailings Thickness Data

 

Exploration Date and Time Position1 Tailings 
Thickness, feet 

Base of Tailings
Elevation, feet2 

TEST PT 01 26-SEP-06 9:06:14AM N48 52.168 W117 21.908 3 -3 
TEST PT 02 26-SEP-06 9:41:37AM N48 52.176 W117 21.888 4.5 -4.5 
TEST PT 03 26-SEP-06 10:19:45AM N48 52.180 W117 21.887 7.7 -7.7 
TEST PT 04 26-SEP-06 11:19:07AM N48 52.185 W117 21.875 7.7 -7.7 
TEST PT 05 26-SEP-06 12:27:02PM N48 52.190 W117 21.867 11 -11 
TEST PT 06 26-SEP-06 1:33:18PM N48 52.192 W117 21.833 7.2 2.82 
TEST PT 07 26-SEP-06 2:40:53PM N48 52.170 W117 21.831 4 -4 
TEST PT 08 26-SEP-06 3:21:54PM N48 52.180 W117 21.853 8 -8 
TEST PT 09 26-SEP-06 4:06:34PM N48 52.169 W117 21.867 9.5 -9.5 
TEST PT 10 26-SEP-06 4:55:26PM N48 52.172 W117 21.878 9.5 -9.5 
TEST PT 11 26-SEP-06 5:24:41PM N48 52.172 W117 21.864 9 -9 
TEST PT 12 26-SEP-06 5:55:52PM N48 52.164 W117 21.834 5 -5 
TEST PT 13 26-SEP-06 6:22:17PM N48 52.164 W117 21.858 8.5 -8.5 
TEST PT 14 26-SEP-06 6:54:19PM N48 52.165 W117 21.872 10.5 -10.5 
TEST PT 15 26-SEP-06 7:27:10PM N48 52.168 W117 21.885 7 -7 
HAND AG 01 25-SEP-06 12:27:07PM N48 52.146 W117 21.863 0 0 
HAND AG 02 25-SEP-06 12:45:19PM N48 52.147 W117 21.860 0.75 -0.75 
HAND AG 03 25-SEP-06 2:05:06PM N48 52.154 W117 21.869 0.75 -0.75 
HAND AG 04 25-SEP-06 3:01:45PM N48 52.162 W117 21.884 >7.0 (equipment 

maximum) 
Not used 

HAND AG 05 25-SEP-06 3:41:00PM N48 52.160 W117 21.882 6 -6 
HAND AG 06 25-SEP-06 5:03:19PM N48 52.164 W117 21.860 4 -4 
HAND AG 07 25-SEP-06 5:21:13PM N48 52.155 W117 21.895 3 -3 
HAND AG 08 25-SEP-06 5:46:31PM N48 52.151 W117 21.888 1.2 -1.2 
HAND AG 09 25-SEP-06 6:07:45PM N48 52.146 W117 21.896 1.4 -1.4 
HAND AG 10 27-SEP-06 8:28:26AM N48 52.146 W117 21.900 0.1 -0.1 
HAND AG 11 27-SEP-06 8:48:15AM N48 52.149 W117 21.903 1 -1 
HAND AG 12 27-SEP-06 9:02:03AM N48 52.151 W117 21.902 0.1 -0.1 
HAND AG 13 27-SEP-06 9:22:37AM N48 52.161 W117 21.912 2 -2 
HAND AG 14 27-SEP-06 9:38:08AM N48 52.163 W117 21.911 0.4 -0.4 
HAND AG 15 27-SEP-06 10:25:59AM N48 52.163 W117 21.924 0.5 -0.5 
HAND AG 16 27-SEP-06 11:39:20AM N48 52.166 W117 21.928 0.8 -0.8 
HAND AG 17 27-SEP-06 11:54:22AM N48 52.170 W117 21.939 2 -2 
HAND AG 18 27-SEP-06 12:03:45PM N48 52.164 W117 21.940 1 -1 
HAND AG 20 27-SEP-06 12:21:53PM N48 52.164 W117 21.955 1 -1 
HAND AG 21 27-SEP-06 12:29:06PM N48 52.161 W117 21.958 0.5 -0.5 
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Table 3-1 (Continued)  
Field Exploration Locations and Tailings Thickness Data 

 

Exploration Date and Time Position1 Tailings 
Thickness, feet 

Base of Tailings
Elevation, feet2 

HAND AG 22 27-SEP-06 12:41:48PM N48 52.158 W117 21.959 0 0 
HAND AG 23 27-SEP-06 1:02:25PM N48 52.164 W117 21.949 3 -3 
HAND AG 24 27-SEP-06 1:18:33PM N48 52.169 W117 21.950 0 0 
HAND AG 25 27-SEP-06 1:26:02PM N48 52.167 W117 21.951 0.6 -0.6 
HAND AG 26 27-SEP-06 2:24:08PM N48 52.187 W117 21.886 0.7 -0.7 
HAND AG 27 27-SEP-06 2:43:32PM N48 52.193 W117 21.858 >1.5 (stopped by 

rock) 
Not used 

HAND AG 28 27-SEP-06 3:01:29PM N48 52.178 W117 21.827 >1.7 (stopped by 
rock) 

Not used 

HAND AG 29 27-SEP-06 3:14:32PM N48 52.160 W117 21.808 >7.0 (equipment 
maximum) 

Not used 

Note: 
1 Datum is the North American Datum of 1983 (NAD83) 
2Tailings elevations are referenced to arbitrary elevations of 0 feet established for the western and central portions of 
the Site and +10 feet established for the eastern portion of the Site (test pit TP-06). 
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Table 3-2 
Estimated Area and Volume of Tailings 

 

Feature Estimated Area, 
acres 

Estimated Volume, 
cubic yards 

Main Tailings Area 3.1 20,700 
  TCAI- Property 2.5 19,800 
  Non-TCAI Property 0.6 900 
Drainage East of Main Tailings Area (TCAI Property) 0.3 500 
Channel North of Main Tailings Area 0.2 140 
Totals for TCAI Property 3.0 20,440 
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Table 3-3 
Total Metals Results

 
Total Metals, mg/kg 

Sample ID Sample Depth, ft Material Type Arsenic Cadmium Lead Mercury Zinc 
TP-01-T 2-2.5 Tailings 43 78.9 2650 0.737 20,700 
TP-02-T 0.5-4.5 (composite) Tailings 40 33.1 2200 0.642 8,390 
TP-03-T 4-6 (composite) Tailings 27 110 3320 1.26 28,900 
TP-04-T 0-7 (composite) Tailings 33 68.5 3380 0.777 18,800 
TP-05-T 1-10 (composite) Tailings 32 69.5 2700 0.992 18,800 
TP-06-T 6-6.5 Tailings 26 93.1 2150 0.880 28,500 
TP-07-T 1-1.5 Tailings 16 68.3 3320 1.65 16,700 
TP-08-T 0.5-1 Tailings 20 46.7 1030 1.05 12,500 
TP-09-T 0-9 (composite) Tailings 23 56.6 2220 1.51 14,500 
TP-10-T 2-9 (composite) Tailings <13* 50.5 1430 1.10 14,000 
TP-11-T 1-8 (composite) Tailings 13 51.6 1560 1.02 14,300 
TP-12-T 1.5-2 Tailings 15 59.1 1280 1.57 17,700 
TP-13-T 1-3.5 (composite) Tailings 15 39.3 856 0.282 12,100 
TP-14-T 2-8 (composite) Tailings 14 37.8 1320 0.940 10,300 
TP-15-T 2-2.5 Tailings 24 24.7 547 0.642 7,550 
UD-5-T 0.3-0.4 Tailings 13.1 22.3 813 0.628 5,740 
TP-01-S 4.5-5 Native soil 5.8 0.96 31.2 0.068 1,870 
TP-02-S 5.5-6 Native soil 7.0 1.02 51.2 0.045 2,610 
TP-03-S 9-9.5 Native soil 6.9 <0.20 16.8 <0.033 353 
TP-04-S 9-9.5 Native soil 3.4 2.45 71.9 <0.033 1,210 
TP-05-S 14-14.5 Native soil 2.7 2.35 48.5 0.132 968 
TP-06-S 9-9.5 Native soil 3.2 0.94 17.2 0.057 594 
TP-07-S1 4.5-5 Native soil 7.7 0.44 17.4 <0.033 933 
TP-07-S2 8.5-9 Native soil 6.4 <0.20 12.3 <0.033 59.1 
TP-08-S 9-9.5 Native soil 2.9 1.03 9.91 <0.033 982 
TP-09-S01 9.5-10 Native soil 4.1 0.48 31.8 <0.033 913 
TP-09-S02 15-15.5 Native soil 6.3 <0.20 16.3 <0.033 155 
TP-10-S 11-11.5 Native soil 2.9 0.94 9.99 <0.033 1,440 
TP-11-S 10.5-11 Native soil 3.6 0.45 12.4 <0.033 390 
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Table 3-3 (Continued) 
Total Metals Results 

 
Total Metals, mg/kg 

Sample ID Sample Depth, ft Material Type Arsenic Cadmium Lead Mercury Zinc 
TP-12-S 6-6.5 Native soil 3.1 1.07 71.2 0.058 1,310 
TP-13-S 10.5-11 Native soil 5.0 1.64 46.7 <0.033 2,180 
TP-14-S 11.5-12 Native soil <2.5 <0.20 15.7 <0.033 695 
TP-15-S 8-8.5 Native soil 5.4 <0.20 15.4 <0.033 1,690 
UD-5-S 1.2 Native soil 7.2 2.97 144 0.060 941 
Background level, statewide, 90th percentile (WDOE 
Publication #94-115) 

7 1 17 0.07 86 

Background soil sample BK02SS (EPA 2002) 3.5 0.86 J 
(0.86 SQL) 

47.2 JK 
(68 AC) 

<0.06 201 

MTCA Method A cleanup level for unrestricted land use 20 2 250 2 24,000 (1) 

Notes: 
(1)  There is no MTCA Method A soil cleanup level for zinc.  The concentration listed is the MTCA Method B direct contact soil cleanup level for unrestricted 

land use. 
*Elevated detection limit due to matrix interference 
Boldface type denotes concentration equals or exceeds MTCA Method A cleanup level for unrestricted land use (for zinc, MTCA Method B cleanup level for 
unrestricted land use) 
AC - Adjusted concentration 
B - The reported concentration is between the instrument detection limit and the contract-required detection limit. 
J - The analyte was positively identified.  The associated numerical value is an estimate. 
K - Unknown bias 
SQL - Sample quantitation limit 
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Table 3-4 
Summary of TCLP Results 

 
Concentration in TCLP Extract, mg/L 

Sample Depth, feet Material Type Silver Arsenic Barium Cadmium Chromium Mercury Lead Selenium 
TP-02-T 2-2.5 Tailings <0.05 <0.05 <1.0 0.328 <0.05 <0.0002 5.23 <0.05 
TP-06-T 6-6.5 Tailings <0.05 <0.05 <1.0 0.623 <0.05 0.00025 7.99 <0.05 
TP-10-T 2-9 (composite) Tailings <0.05 <0.05 <1.0 0.42 <0.05 <0.0002 6.59 <0.05 
TP-12-T 1.5-2 Tailings <0.05 <0.05 <1.0 0.778 <0.05 <0.0002 8.72 <0.05 
TP-14-T 2-8 (composite) Tailings <0.05 <0.05 <1.0 0.413 <0.05 <0.0002 8.32 <0.05 
TP-02-S 5.5-6 Native soil <0.05 <0.05 2.24 0.017 <0.05 <0.0002 <0.05 0.06 
TP-06-S 9-9.5 Native soil <0.05 <0.05 <1.0 0.0197 <0.05 <0.0002 <0.05 <0.05 
TP-10-S 11-11.5 Native soil <0.05 <0.05 1.07 <0.01 <0.05 <0.0002 <0.05 <0.05 
TP-12-S 6-6.5 Native soil <0.05 <0.05 1.65 0.0432 <0.05 <0.0002 0.351 <0.05 
TP-14-S 11.5-12 Native soil <0.05 <0.05 1.28 0.0113 <0.05 <0.0002 0.097 <0.05 
Regulatory Level 5.0 5.0 100 1.0 5.0 0.2 5.0 1.0 

Note: 
Boldface type denotes concentration equals or exceeds regulatory level (40 CFR 261.24; WAC 173-303-90) 
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Table 3-5 
Summary of Geotechnical Testing Results 

 
Sample Number 

Test Units Test Method TP-02-T TP-08-T TP-02-S TP-08-S TP-12-S 
Moisture Content % ASTM C-566 2.9 2.9 10.2 52.7 38.8 

Sieve Analysis  ASTM C-136/ 
ASTM C-117 

     

¾”  - - 100 - 100 
½”  - - 98 - 94 

3/8”  - - 97 100 92 
#4  100 - 95 100- 90 

#10  100- 100 90 99 87 
#16  100- 100- 87 97 84 
#30  98 100- 82 96 80 
#40  94 96 79 91 77 

#100  64 41 68 80 66 

Si
ev

e 
si

ze
 

#200 

%
 p

as
si

ng
 

 44 19 56 75 55 
Specific Gravity  ASTM C-128      

Bulk  2.665 2.728 - - - 
Bulk (saturated 

surface dry) 
 2.676 2.742 - - - 

Apparent un
itl

es
s 

 2.695 2.766 - - - 
Absorption %  0.41 0.50 - - - 

Dry Density        
10 blows pcf  77 83 60 34 50 
30 blows pcf  83 88 65 39 59 
60 blows pcf  88 94 69 41 63 

Note: 
pcf - pounds per cubic foot 
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SITE VICINITY MAP

Teck Cominco American Incorporated
January 2007                                 Grandview Tailings Area

36298195.00001                             Metaline Falls, Washington

FIGURE 1-1

USGS 7.5 Minute Topographic Map, Metaline Falls, WA, dated 1956. Scale 1:24,000.
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APPENDIX A 
 

Photographs 



 
Photograph 1:  Grandview mine tailings, view toward the east. 
 

 
Photograph 2:  View of Pend Oreille County Public Utility District’s water booster 
 station pressure reducing valve (PRV) and power pole.  Note Grandview 
 Mine tailings deposits in background. View to the northwest. 
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Photograph 3:  View of Grandview Mine tailings to the west.  Note the Pend Oreille 
 County booster station PRV in upper left. 
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Photograph 4:  Photograph of Test Pit TP-07. Note color difference between soil and 
 tailings. 
 

P:\36298195 Grandview Tailings\Appendix A Photos FINAL DRAFT.doc 



 
Photograph 5:  Photograph of the excavation of Test Pit TP-06. View to the east. 
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APPENDIX B 
 

Test Pit and Hand Auger Logs



























































































 

 

APPENDIX C 
 

Chain of Custody Forms and Laboratory Data Sheets  
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