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1.0 INTRODUCTION 

This Feasibility Study (FS) was conducted for the Van Stone Mine (herein referred to as the “site”) located 
in Stevens County, Washington (Vicinity Map and Areas of Interest, Figure 1) and near the headwaters of 
Onion Creek, a Columbia River tributary.  

The site operated intermittently from approximately 1938 to 1993 as a lead and zinc mine utilizing 
underground and open pit mining techniques until closure in 1993. The site included a concentrating mill 
that employed typical froth and flotation techniques to extract zinc and lead from ore and concentrate it for 
further processing off site.  

Potentially liable parties have included American Smelting and Refining Company (ASARCO), Callahan 
Mining Corp., Sundown Holdings, Ltd., Equinox Resources (Wash) Inc. and Vaagen Brothers Lumber, Inc. 
(Vaagen). In 2005, ASARCO filed for reorganization under Chapter 11 of the United States Bankruptcy Code. 
The Washington State Department of Ecology (Ecology) filed a contingent proof of claim related to the 
anticipated Van Stone Mine cleanup as part of the ASARCO bankruptcy proceedings. Under the bankruptcy 
settlement, Ecology received $3.5 million for its Van Stone Mine related claim. Using settlement funds, 
Ecology is actively pursuing site remedial actions in compliance with Washington State Model Toxics Control 
Act (MTCA) regulations.  

An Agreed Order (AO) was negotiated between Ecology and Vaagen (AO No. 8613). The AO required Vaagen 
to allow site access for completion of a Remedial Investigation (RI) and FS. The RI was completed in 2013 
(Hart Crowser 2013).  

This FS was conducted to develop and evaluate cleanup alternatives to address contamination identified 
in the RI and select a preferred cleanup alternative. This FS also includes the results of additional 
investigations conducted after the RI. Additional investigations were performed to address data gaps 
identified in the RI, and collect missing or incomplete information required to complete the FS process.  

This FS has been prepared in general accordance with the requirements defined by MTCA (Washington 
Administrative Code [WAC] 173-340-350) and follows the format of Ecology’s Feasibility Study Checklist 
(Ecology 2016). Based on FS recommendations, Ecology will select a cleanup alternative and prepare a 
cleanup action plan (CAP) for the site. 

2.0 SITE BACKGROUND AND DESCRIPTION 

The following sections provide a brief site history and description, describe the site environmental setting, 
describe current and future land uses, provide a summary of previous site investigations and describe 
interim actions conducted at the site.  

 Site History 

The site is in the Selkirk Mountains of northeastern Washington within the Onion Creek watershed 
headwaters, as shown on Figure 1. Exploration activities in the area began in the early part of the 
20th century and Willow Creek Mines began active underground mining for lead and zinc at the site in 
approximately 1938. The site was originally operated as an underground lead and zinc mine and eventually 
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into east and west basins, divided by a waste rock-lined drainage ditch (AOI-2 Explorations – Upper Tailings 
Area, Figure 5). The maximum height of the Upper Tailings Pile is approximately 35 feet, and it contains 
approximately 195,700 cubic yards of tailings.  

Tailings were deposited in the Upper Tailings Pile from the earliest operations until 1961 when a failure 
resulted in erosion and transport of material into the Southeast Tributary of Onion Creek, and eventually, 
the main stem of Onion Creek. Additional failures and resulting tailings releases have occurred since 1961. 
As part of the mine reopening in the early 1990’s, a PVC-lined tailings storage area was constructed atop 
the east basin. 

During the April 23, 2014 site visit, GeoEngineers observed a degraded PVC geomembrane extending from 
below the 1990 tailings at the east basin. Standing water was observed on the surface of the east basin. 
The west basin was re-graded in 2010, as part of an emergency cleanup action conducted by Ecology to 
stop erosion of tailings into the southeast tributary of Onion Creek. 

2.2.3. AOI-3 – Lower Tailings Pile 

The Lower Tailings Pile and Seepage Recovery Pond comprise the primary site features of AOI-3 (AOI-3 
Explorations – Lower Tailings Area, Figure 6). The Lower Tailings Pile was constructed after the 1961 Upper 
Tailings Pile breach and used until ASARCO ceased operations in 1970. The Lower Tailings Pile was 
reconfigured by Equinox in the late 1980’s and early 1990’s to accommodate the 1992 mine reopening. 
Reconfiguration included re-sloping the existing pile and constructing a PVC-lined containment on top of 
the tailings deposited prior to 1970.   

The Lower Tailings Pile occupies about 40 acres and is approximately 60 to 75 feet in height. The Lower 
Tailings Pile contains an estimated 2,287,140 cubic yards of tailings. After the reconfiguration, the Lower 
Tailings Pile topmost surface was separated by an earthen berm forming two ponds; however, after mine 
closure, the berm was breached to connect the ponds and provide water and erosion control. The exposed 
portions of the PVC geomembrane had also degraded.  

The Seepage Recovery Pond (SRP), is a geomembrane-lined pond located south of the Lower Tailings Pile. 
The SRP was reportedly constructed with tailings and has a liner manufactured from a slightly elastic, 
impregnated woven fabric material. The SRP reportedly was constructed to contain seepage water from the 
Lower Tailings Pile; however, the feature was never utilized for this purpose. The SRP liner appears to be in 
better condition than the PVC geomembranes observed at the Upper and Lower Tailings Piles.  

2.2.4. AOI-4 – Tailings Pipelines and Access Roads 

The former pipeline alignment and site access roads are the primary features of AOI-4 (Figure 1). There 
were two distinct former tailings pipeline routes designated as the north pipeline and south pipeline 
(Figure 2). The South Pipeline trends west from the southwest corner of the West End Pit to the Upper 
Tailings Pile. The North Pipeline was installed after the 1961 Upper Tailings Pile failure, and initially 
connected the South Pipeline to the Lower Tailings Pile. However, the North Pipeline was later extended to 
the mill area and the South Pipeline was abandoned. As part of the RI, multiple deposits of tailings were 
observed along the alignments. The deposits were the results of spills from the conveyance system. 
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2.2.5. AOI-5 – Onion Creek and Tributaries 

AOI-5 includes Onion Creek and its tributaries (see Figure 1). Potential mining activity impacts to Onion 
Creek and its tributaries include surface water quality degradation and deposition of tailings as sediments 
along the creek channel.  

 Environmental Setting 

The following sections provide information on the meteorology, geologic setting, hydrogeologic setting and 
hydraulic setting of the Van Stone Mine. 

2.3.1. Meteorology 

The site lies in a forested mountainous area. Precipitation is rain-snow dominated below elevation 
3,600 feet above mean sea level (MSL) and changes to snow dominated above. The rain-snow dominated 
portion of the site receives approximately 25 inches of precipitation annually, while the higher snow 
dominated areas typically receive about 30 inches of precipitation annually (Hart Crowser 2013). Previous 
studies (Klohn 1990) estimated a pan evaporation rate of 37.6 inches for the site based on records from 
the Spokane weather station and National Oceanic and Atmospheric Administration (NOAA) Atlas.  

As part of the RI, a weather station was installed near the Lower Tailings Pile. Data was collected from the 
station over a 7-month period from November 2011 to June 2012. The weather station’s primary purpose 
was collecting wind data to assess potential windblown contamination from the exposed tailings pile. The 
results of data collection indicated that “maximum hourly wind direction is dominated by gentle westerly 
winds (blowing down-valley) with the higher intensity winds predominately blowing easterly up the valley”.  

2.3.2. Geologic Setting and Soil Conditions 

The site is located adjacent to the Colville National Forest in Northeast Washington within the Selkirk 
Mountain range. The site ranges in elevation from approximately 2,700 feet above MSL near the Lower 
Tailings Pile to about 3,800 feet above MSL at the West End Pit high wall.  

The Metaline Limestone is the principal host for lead-zinc mineralization in northeastern Washington. Yates 
and others (1964) place the Van Stone mineralization in the Middle Unit, which is principally dolomite. Early 
investigators felt the mineralization at Van Stone originated by hydrothermal replacement due to the 
orebody’s proximity to the granitic Spirit pluton. Later investigators (Neitzel 1972) found evidence the 
sulfide mineralization was of syngenetic origin modified by one or more periods of regional metamorphism, 
overturned folding, and thermal metamorphism that caused recrystallization and grain growth of both the 
dolomite and sulfides. These processes concentrated what may have been disseminated galena and 
sphalerite into streaks, pods, and elongated tabular masses of commercial ore. These features make up 
the higher-grade portions of the ore body separated by low-grade areas where the sulfides are found in 
small streaks and lenticles (Mills 1977). 

2.3.3. Hydrogeologic Setting 

The site is underlain by at least two aquifers. These aquifers occur within: (1) unconsolidated glaciofluvial 
deposits (known as the Upper Outwash aquifer); and (2) bedrock. Groundwater within unconsolidated 
sediments near the site generally occurs within the Upper Outwash aquifer. The sediments are derived from 
the Colville Lobe of the Cordilleran ice sheet, which covered much of the area. The Okanogan Lobe, 
advancing to the west, dammed the Columbia River, creating glacial Lake Columbia, which deposited thick, 
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 Mill Pipe Water Sample 

During a site visit in April 2014, water was observed flowing from a vertical pipe on the south side of the 
former mill. According to Gary Eichler of Knife River and resident of Onion Creek, a dug well was constructed 
in the mill area and held open with a steel culvert (Eicher 2015). A pipe was then installed for gravity 
conveyance of water from the dug well to the mill buildings. Water from the dug well was used as a 
non-potable water source for the mill and office facilities. On October 13, 2015, a water sample was 
collected from the pipe (Figure 3). Before collecting the sample Gary Eichler opened a valve on the pipe 
system and water was purged from the pipe for approximately 15 minutes before sampling. The sample 
was collected and submitted to Pace Analytical for chemical analysis.  

Table I summarizes the chemical analysis results and compares the results to the site cleanup levels for 
groundwater and surface water quality criteria established in WAC 173-201A. Lead was greater than the 
site cleanup levels for groundwater and surface water. Zinc was also greater than the site surface water 
cleanup level, but less than the groundwater cleanup level. The other metals analyzed were less than the 
available water quality standards.  

TABLE I. MILL PIPE CHEMICAL ANALYSIS RESULTS 

Parameter Result (µg/L) Groundwater Cleanup Level (µg/L) Surface Water Cleanup Level (µg/L) 

Cadmium < 3.0 5 1.07 

Calcium 114,000 NE NE  

Lead 50.4 15 4.5 

Magnesium 40,900 NE NE  

Zinc 236 4,800 164 

Alkalinity 176 NE NE  

TDS 609 NE NE  

TSS 30.0 NE NE  

Hardness 453,000 NE NE  

Notes: µg/L = micrograms per liter, NE = Not Established 

 Topographic Data 

Quantum Spatial was retained to conduct a Light Detection and Ranging (LiDAR) survey of the site. The 
LiDAR survey was used to develop a topographic map of the site with 2-foot contour intervals. The 
topographic survey was used to further characterize the tailings piles and estimate waste rock and tailings 
quantities. The topographic map can also be used for design purposes as part of the cleanup action plan 
and engineering design report. Cross sections and plan views developed to estimate tailings and waste 
rock quantities are provided in Figures 7 through 18.  

 Tailings Pile Geotechnical Assessment  

Six borings were advanced at the upper tailings pile and five borings were advanced in the lower tailings 
pile to obtain additional geotechnical data on the tailings and estimate the pile thickness. Samples of the 
tailings and underlying material were also submitted for chemical analysis as discussed in Sections 3.2 
and 3.3. Boring locations for the Upper and Lower Tailings Piles are shown on Figures 5 and 6, respectively. 
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The cleanup level for total arsenic was also revised from the RI. A cleanup level of 3.8 µg/L based upon the 
laboratory method detection limit (MDL) was used for dissolved arsenic in the RI. MDLs vary between 
samples and laboratories and might not be protective of human or ecological health. The cleanup level for 
total arsenic was revised to 0.098 µg/L, which is based on the MTCA Method B cleanup level for protection 
of human health for fish consumption. This value is more conservative than the previously used MDL and 
protects human health for the consumption of fish from Onion Creek. Onion Creek is not a source of drinking 
water; therefore, a more conservative value for consumption of fish and water under the national 
recommended water quality criteria was not used.   

4.2.3. Groundwater 

Groundwater cleanup levels for total metals presented in the RI were based on the lowest potential ARARs 
except for arsenic and thallium. The cleanup levels for total arsenic and thallium were based upon their 
respective laboratory MDLs of 3.8 µg/L and 1.4 µg/L. For the FS, the cleanup level for total arsenic in 
groundwater was revised to 5 µg/L which is the MTCA Method A cleanup level and is reasonably near the 
previously used MDL. The cleanup value for thallium was revised as part of the FS to 2 µg/L which is based 
upon the state and federal Maximum Contaminant Level (MCL) and is reasonably close to the previously 
used MDL. Other groundwater cleanup levels for total metals established in the RI were also used in this 
FS.  

4.2.4. Sediment 

Sediment cleanup levels were revised from the RI. Revised sediment cleanup levels were developed using 
literature based sediment quality values for available metals. The consensus based Probably Effects 
Concentrations (PEC) (MacDonald 2000) were used for arsenic, cadmium, chromium, copper, lead, 
mercury, nickel and zinc. Background concentrations were used for antimony, beryllium and thallium. 
Freshwater sediment quality values based on WAC 173-204-563 were used for selenium and silver, as the 
regulations were greater than background concentrations.  

 Extents of Contamination 

Table 9 provides a summary of the site COCs that exceed cleanup values for select media (soil, sediment, 
surface water and groundwater). This evaluation was based upon data collected during the RI and 
additional investigations conducted since the RI. The following sections provide a summary of site COCs for 
each AOI. 

In general, groundwater at the site was determined as not impacted based upon monitoring results to date. 
Residential wells sampled as part of the RI generally did not exceed site cleanup levels. One residential 
well sampled (RW-2) indicated arsenic was near the site cleanup level; however, the reported concentration 
(0.0053 mg/L) is generally equal to the site cleanup level of 0.005 mg/L.   

4.3.1. AOI-1 

Soil that exceeded cleanup levels in AOI-1 was generally limited to disturbed areas including the mining pit, 
mill area and waste rock. Soil samples collected around the former mill, crusher and ore staging area 
indicate soil in this area qualifies as dangerous waste as a result of TCLP analysis for lead. Soil samples 
collected in the native material just below the waste rock indicated reduced concentrations, but COC 
cleanup levels were still exceeded in these samples. Figures 3 and 4 show the approximate extents of soil 
contamination in AOI-1.   
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Surface water sampled from the south pit lake indicated cadmium and zinc were greater than cleanup 
levels.  

Groundwater monitoring wells are not installed in within AOI-1.  

4.3.2. AOI-2 

Soil that exceeded cleanup levels in AOI-2 was generally limited to the tailings pile and shallow surface 
samples collected from the wooded area downstream of the tailing pile. Soil samples collected from borings 
through the tailings pile generally indicated that COCs were not present above cleanup levels in native soil 
under the tailings.  

Surface water sampled from discharges of the tailings pile to the Onion Creek tributary in June 2011 
generally indicated cadmium, lead and zinc were near or greater than cleanup levels. A sample of a seep 
coming from the tailings pile in November 2011 did not exceed site cleanup levels.  

Two monitoring wells (MW-4 and MW-5) are installed within AOI-2 and downstream of the tailings pile. 
Groundwater monitoring conducted in November 2011 for MW-4 and MW-5 and MW-5 in October 2015 
and February 2016 did not indicate COCs were greater than the cleanup levels in AOI-2. MW-4 was dry 
during the monitoring events in 2015 and 2016.  

4.3.3. AOI-3 

Soil that exceeded cleanup levels in AOI-3 was generally limited to the tailings pile and shallow surface 
samples collected downstream of the tailing pile along a former pipeline pathway. Soil samples collected 
from borings through the tailings pile generally indicated that COCs were not present above cleanup levels 
in native soil under the tailings.  

Surface water was not sampled as part of AOI-3. The accumulated water on top of the tailings pile is not 
considered surface water and is not viable fish habitat. Cleanup of the site will most likely reduce or prevent 
the accumulation of water directly on top of the tailings surface.  

Seven groundwater monitoring wells (MW-1, MW-2, MW-3, DH-2, DH-5, W-1[DH-8], W-2) are installed 
around the tailings pile in AOI-3. Some site COCs were detected in groundwater monitoring wells MW-2, 
MW-3, DH-2 and W-2 greater than cleanup levels during a groundwater monitoring event in 
November 2011. Follow up groundwater monitoring events in October 2015 and February 2016 did not 
indicate the COCs were greater than the cleanup values. DH-5 was dry during each groundwater monitoring 
event.  

4.3.4. AOI-4 

Soil that exceeded cleanup levels in AOI-4 was generally limited to surficial tailings deposits from historical 
tailings spills along the pipeline alignments.  

Surface water was not sampled as part of AOI-4.  

Groundwater monitoring wells are not installed to assess groundwater impacts in AOI-4. 
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4.3.5. AOI-5 

Soil that exceeded cleanup levels in AOI-5 was generally limited to the sediments within Onion Creek and 
its tributaries.  

Surface water sampling conducted in October of 2011 included 20 downstream locations and 
14 background locations. Analysis results indicated two locations (OC-9-SW and OC-11-SW) within AOI-5 
had detectable cadmium and zinc concentrations, but the concentrations were less than their respective 
surface water cleanup levels. During the sample monitoring event, background sample BG-10-SW 
exceeded cleanup levels for cadmium, lead and zinc.  

Groundwater monitoring wells are not installed to assess groundwater impacts in AOI-5. 

 Exposure Pathways and Receptors 

A MTCA compliant baseline Human Health Risk Assessment (HHRA) and an Ecological Risk Assessment 
(ERA) were completed during the RI (Hart Crowser 2013). A goal of unrestricted land use was assumed for 
the HHRA. In addition to the HHRA human receptors; ecological receptors used in the ERA consisted of 
terrestrial plants, soil invertebrates, birds, mammals, and aquatic species. Identified exposure pathways 
included soil/sediment ingestion, surface water ingestions (as drinking water and through fish ingestion), 
groundwater ingestion, and protection of groundwater. Figure 19 includes a site CSM and shows the 
potential exposure pathways and receptors at the site.  

 Locations and Media Requiring Cleanup Actions 

Based upon the results of the RI, additional investigations, exposure pathways and potential receptors, the 
following sections describe the media, areas and features within each AOI to be addressed as part of the 
cleanup.  

4.5.1. AOI-1  

Features within AOI-1 to be addressed as part of the cleanup include the waste rock area, mill area and 
west end pit dam. The waste rock area and part of the mill area contain soil which exceed cleanup levels 
and part of the mill area has soil which qualifies as dangerous waste around the mill and former crusher. 
The west end pit dam is a physical hazard. If a dam failure were to occur, it could result in inundations of 
property downstream. Surface water within the west end pit was less than the site cleanup levels. 
Groundwater was not evaluated, although because of the steep topography, residential well sampling and 
groundwater monitoring results near the tailings areas, impacts to groundwater as a result of mining 
activities are not anticipated and therefore will not be addressed as part of the cleanup action.  

Outlying overburden piles and the south pit will not be addressed as part of a cleanup action due to limited 
site accessibility and therefore limited exposure pathways. Exceedance of cleanup levels for soil at the 
overburden piles were generally a result of metals concentrations exceeding background concentrations. 
Provided that the overburden soil sampled was most likely in-situ soil that had been disturbed, chemical 
analysis results for metals within these areas is most likely representative of background concentrations 
with the mineralized area.  

Surface water collected within the floor of the south pit is most likely the result of accumulated 
precipitations within the south pit. Although some water may overflow into the nearby tributary, if enough 
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water accumulates within the south pit, dilution and limited volumes are expected to have minimal impacts 
to water quality along the adjacent tributary. 

4.5.2. AOI-2 

Features within AOI-2 to be addressed as part of the cleanup include the Upper Tailings Pile and tailings 
which have eroded from the pile and migrated towards the southeast tributary to Onion Creek. Each cleanup 
alternative for this area includes limiting precipitation accumulation on top of the tailings pile and 
reducing/preventing infiltration through the tailings which should address surface water quality within 
AOI-2. Sampling has not indicated that groundwater exceeds cleanup levels within AOI-2.  

4.5.3. AOI-3  

Features within AOI-3 to be addressed as part of the cleanup include the Lower Tailings Pile, SRP and 
tailings which have eroded from the pile and migrated towards the Onion Creek tributaries. Each cleanup 
alternative for this area includes limiting precipitation accumulation on top of the tailings pile and 
reducing/preventing infiltration through the tailings which should address surface water quality. 
Groundwater sampling has not indicated that groundwater exceeds cleanup levels within AOI-3.  

4.5.4. AOI-4  

Features within AOI-4 to be addressed as part of the cleanup include tailings deposited on the forest floor 
as a result historical releases from the conveyance system. Surface water and groundwater are not believed 
to be impacted because of limited historical releases along the conveyance alignment.  

4.5.5. AOI-5  

Sediments and surface water of Onion Creek and the tributaries will not be addressed as part of the FS. 
Except for antimony and zinc, sediment concentrations were less than cleanup levels. The antimony 
cleanup value (0.59 milligrams per kilogram [mg/kg]) was based upon estimated background 
concentrations. State and federal regulations along with literature do not provide antimony sediment quality 
values. Four of the 21 samples analyzed exceeded the antimony cleanup level. Of the four samples that 
exceed the cleanup level, concentrations ranged from 0.67 to 1 mg/kg.  

Five of the 21 sediment samples exceeded the PEC based cleanup level for zinc (459 mg/kg). Two locations 
(OC-9-SD and OC-11-SD) exceeded both the zinc and antimony cleanup levels. Of the five samples that 
exceed the zinc cleanup level, concentrations ranged from 510 to 970 mg/Kg. These values are 
significantly less than the sediment cleanup objective (SCO) of 3,200 mg/kg and cleanup screening level 
(CSL) of 4,200 mg/kg provided in WAC 173-204-563. In addition,   

Only sample background location BG-10-SW was greater than the cleanup levels for cadmium, lead and 
zinc. The 20 other surface water samples collected from within AOI-5 were less than the site cleanup levels 
and therefore surface water of Onion Creek will not be directly addressed as part of this FS. By addressing 
potential source areas like the tailings and waste rock areas, impacts to AOI-5 are expected to be minimized 
and improve over time, although the sampling conducted in 2011 doesn’t indicate that the surface water 
within AOI-5 is impacted.      
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 Points of Compliance 

Under MTCA, the point of compliance is the point or location on a site where cleanup levels must be 
attained. The points of compliance for the affected media will be approved by Ecology and presented in the 
CAP. However, it is necessary to identify points of compliance to evaluate the effectiveness of the cleanup 
action alternatives in the FS. This section describes the proposed points of compliance for soil and 
groundwater. 

4.6.1. Soil 

The standard point of compliance for soil cleanup levels to protect humans from direct contact will be 
throughout the soil column from the ground surface to 15 feet below ground surface, in accordance with 
WAC 173-340-740(6)(d) and WAC 173-340-7490(4)(b). The standard point of compliance for preliminary 
soil cleanup levels based on protection of groundwater shown in the table above will be throughout the soil 
column [WAC 173-340-740(6)(b)]. For cleanup actions that involve containment of hazardous substances, 
soil cleanup levels will typically not be met inside containment areas [WAC 173-340-740(6)(f)].  

For potential terrestrial ecological exposures, MTCA regulations allow a conditional point of compliance to 
be established from the ground surface to 6 feet (the biologically active zone according to MTCA default 
assumptions), provided institutional controls are used to prevent excavation of deeper soil [WAC 173-340-
7490(4)(a)]. Accordingly, in areas of the site where potential ecological exposures are a concern, and where 
appropriate institutional controls can be implemented, a conditional point of compliance for soil 
concentrations protective of terrestrial ecological receptors may be proposed throughout the soil column 
from the ground surface to 6 feet. For cleanup actions that involve containment of hazardous substances, 
soil cleanup levels will typically not be met inside containment area(s) [WAC 173-340-740(6)(f)]. 

4.6.2. Surface Water 

The standard point of compliance for surface water cleanup levels will be at points where hazardous are 
release to surface waters of the state, WAC 173-340-730(6). A mixing zone will not be used as part of the 
proposed cleanup action.  

4.6.3. Groundwater 

The standard point of compliance for groundwater cleanup levels will be all groundwater beneath the site 
from the top of the saturated zone to the lowest depth which could be affected by the site {WAC 173-340-
720(8)(b)}, which likely is bedrock.  

4.6.4. Sediment 

The point of compliance for sediment cleanup levels will be at sediments within the stream channels and 
up to the ordinary high water mark.  

5.0 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES 

This section identifies the remedial action objectives and the initial screening of remedial alternatives for 
the site. An evaluation of the alternatives is presented in Section 6.0.  
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activities on contaminated areas and provide protection to an implemented solution. While institutional 
controls does not achieve the stated goals and objectives of the remedial action, it can protect the remedy 
that is implemented on site.  

5.2.3. Engineering Controls 

The engineering controls evaluated for this FS involve the use of containment technologies that serve as 
source control. These controls mitigate or reduce the migration of contaminants off site via the 
erosion/wind pathways. The engineering controls do not affect the chemical composition of the 
contaminated materials nor do they reduce the toxicity of the materials. Engineering controls include such 
measures as capping, placement of a coarse permeable barrier (to eliminate access to contaminated soil 
from burrowing animals), placement of a low-permeability (geotextile) liner, grading, and revegetation.  

Cap and cover designs can vary in complexity from simple soil covers to multi-layered covers. Installation 
of a soil cover only would provide protection from direct exposure to contaminated material; however, it 
would not mitigate the potential infiltration of precipitation through the contaminated material and 
potentially to groundwater. Placement of a low-permeability liner would reduce or eliminate the infiltration 
of precipitation through contaminated material. Based on this and documented dangerous waste in the 
tailings, a soil cover only option is not retained for further evaluation for the tailings piles. However, a soil 
cover is retained for consideration for the waste rock and mill areas. Revegetation activities involve 
promoting plant growth, performing grading activities, and additional soil amendments and nutrients to 
facilitate vegetative growth. Revegetation should include species native to the area and consist of a variety 
of grasses and forbs. The establishment of vegetative covers can significantly reduce erosion potential and 
also reduces the infiltration of precipitation through the soil cover through the natural evapotranspiration 
process.  

The use of engineering controls is retained as a stand-alone remedial alternative and in conjunction with 
other alternatives.  

5.2.4. Off-Site Disposal 

Off-site disposal options include excavation and transport of contaminated material to an engineered, 
permitted landfill that accepts dangerous waste. The only viable landfill that could accept the contaminated 
material on-site is the Waste Management facility in Arlington, Oregon, (310 miles from site). Although this 
alternative can be very costly compared to other alternatives, it is retained as a stand-alone remedial 
alternative.  

 Description of Remedial Alternatives  

Six remedial alternatives were developed and evaluated for the FS. Based on information obtained during 
the original RI and additional investigations, no additional action is anticipated for AOI-5 – Onion Creek and 
its tributaries at this time and the focus of the FS will be on the major source areas. The evaluated 
alternatives include: no action; implementing engineering and/or institutional controls; in-place 
containment; creating a centralized repository to consolidate impacted material at the Lower Tailings Pile; 
and off-site disposal. Each alternative is discussed below. Quantities provided in Table 10 were used to 
develop cost estimates for each alternative. Table 11 provides a comparison of the alternatives.  
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5.3.1. Alternative 1 – No Action 

A no action alternative is used to compare future conditions against other alternatives to determine 
beneficial and/or adverse impacts (i.e., what conditions would occur if other alternatives are not 
implemented), as well as, to compare potential mitigation measures used to minimize other alternative 
option impacts. Under Alternative 1, the impacted soil, waste rock, and tailings would remain in-place, and 
a comprehensive, long-term soil and surface water monitoring program would be required. However, given 
that this alternative does not protect human health and the environment, that cleanup level exceedances 
are not addressed, it does not comply with applicable state or federal laws, and it does not allow for a 
restoration time frame; this alternative does not meet MTCA Feasibility Study requirements and is not a 
selected option. 

5.3.2. Alternative 2 – Institutional Controls  

Alternative 2 include installing a security fence limiting public access and posting signage warning of site 
hazards and dangers. Institutional controls are legal or administrative tools or actions taken to reduce 
potential exposure to hazardous substances. Institutional controls include: easements, use restrictions/ 
covenants, zoning, administrative or judicial orders, and/or public information and education. The controls 
are evaluated through site monitoring and periodic review by the regulatory agency.  

5.3.3. Alternative 3 – In-place Containment without Cover System 

Alternative 3 consists of in-place containment of AOI-1, AOI-2, AOI-3, and AOI-4 with no cover system. 
Current slopes of the waste rock and tailings in AOI-1, AOI-2, and AOI-3 are not stable as evident of 
downgradient erosion. The waste rock in AOI-1 would be graded out to blend in with natural contours and 
then revegetated. The tailings piles in AOI-2 and AOI-3 would be regraded to a stable 3H:1V slope or less 
(depending on final design); with additional site grading to control and mitigate stormwater run-on and run-
off. Additionally, buttresses, reinforce stabilized slopes, and benches could be used to enhance the stability 
and reduce the overall slope. The regraded areas would not be covered with a soil cap, but plant seed would 
be applied to the surfaces and the areas would be left to naturally revegetate over time.  

Because of the fine-grained nature and elevated metals concentrations in tailings, in-place containment 
without a cover system is not an effective alternative for AOI-2 or AOI-3. In-place containment without a 
cover system could be an effective alternative to mitigate exposure risks and contaminant mobility in AOI-1 
and AOI-4. 

5.3.4. Alternative 4 – In-place Containment with Cover System 

Alternative 4 is the same as Alternative 3 except a cover system would be installed over the tailings in AOI-2 
and AOI-3 to mitigate infiltration through contaminated materials and exposure to biological receptors. In 
addition, under this alternative, dispersed tailing associated with AOI-4, will be excavated and consolidated 
with the nearest regraded tailings pile (AOI-2 or AOI-3) because placing a cover system on the dispersed 
tailings in not practicable. Also, dangerous waste identified in AOI-1 (Figure 3) would be excavated, 
transported to the Upper Tailings Pile and incorporated into the overall grading plan near the center of the 
tailings pile. The dangerous waste would be placed directly on the tailings surface and then covered with 
additional tailings from regrading activities to encapsulate it.  

The cover system would consist of a multi-layer cover as below:  
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1. Top Soil (1-foot) and Vegetation 

2. Common Borrow (2-feet) – would consider using waste rock. 

3. Geonet drainage geotextile 

4. 12 oz. nonwoven geotextile 

5. 60-mil HDPE geomembrane 

6. 12 oz. nonwoven geotextile 

7. Regraded Tailings/Waste Rock/Soil 

Once the cover system is constructed, the regraded areas would be revegetated. For this alternative, the 
cover system is only proposed for AOI-2 and AOI-3 because metal concentrations in AOI-1 are relatively low 
and the dangerous waste material will be removed before grading activities. In addition, installation of a 
cover system over the large area of waste rock is impracticable.  

The multi-layer cover system over the tailings will function not only to reduce contaminant migration but 
also address terrestrial and ecological exposure pathways. The multi-layer cover system creates a barrier 
to nearly eliminate the ingestion exposure pathway by controlling direct contact with the tailings. In addition, 
the multi-layer cover system reduces direct contact exposure pathways to vegetation and burrowing 
animals. Direct exposure to contaminants in the tailings to vegetation and burrowing animals could lead to 
contaminants working their way upwards through the food chain.        

5.3.5. Alternative 5 – Centralized Tailings Repository at AOI-3 

Under Alternative 5, tailings from AOI-2 and AOI-4, and dangerous waste material from AOI-1 would be 
excavated and hauled to AOI-3 for placement into a centralized repository. The dangerous waste from AOI-1 
would be placed near the center of the repository directly on top of the tailings of lower tailings pile and 
covered with tailings from the upper tailings pile. The repository would have the same cover system as 
outlined in Alternative 4. The excavated areas in AOI-1 and AOI-2 would be graded with onsite materials 
and revegetated. This alternative will increase the beneficial use of AOI-2 and reduce monitoring costs by 
consolidating the tailings into one area as opposed to two separate units to be managed and monitoring 
individually.   

5.3.6. Alternative 6 – Off-Site Disposal 

Alternative 6 involves excavating tailings and waste rock greater than TCLP and hauling them offsite for 
disposal in a permitted landfill. The closest landfill that could accept the material is the Waste Management 
facility in Arlington, Oregon, (310 miles from site). Disturbed areas would be graded with onsite materials 
and revegetated. Although this alternative is cost prohibitive, it is an effective alternative for protection of 
human health and the environment and could be readily implemented. Therefore, this alternative is 
retained for further evaluation.  

5.3.7. Common Item to Alternatives 2, 3, 4, 5 and 6 

The following items are considered common to Alternatives 2, 3, 4, 5 and 6 and will be implemented 
regardless of which alternative is selected:  
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6.1.3. Compliance with Applicable State and Federal Laws 

Cleanup actions conducted under MTCA must comply with applicable state and federal laws. The term 
"applicable state and federal laws" includes legally applicable requirements and those requirements that 
Ecology determines to be relevant and appropriate as described in WAC 173-340-710. An evaluation of the 
ARARs potentially applicable to each alternative was completed and is summarized in Table 12. The 
alternatives evaluated in this FS comply with the intent of these laws and statutes and are protective of 
human health and the environment.  

6.1.4. Provision for Compliance Monitoring  

The cleanup action must allow for compliance monitoring in accordance with WAC 173-340-410. 
Compliance monitoring consists of protection monitoring, performance monitoring and conformational 
monitoring. Protection monitoring is conducted to confirm that human health and the environment are 
adequately protected during construction and the operation and maintenance period of a cleanup action. 
Performance monitoring is conducted to confirm that the cleanup action has attained cleanup standards 
and, if appropriate, remediation levels or other performance standards. Conformational monitoring 
(groundwater and/or soil) is conducted to confirm the long-term effectiveness of the cleanup action once 
cleanup standards and, if appropriate, remediation levels or other performance standards have been 
attained. 

 Other MTCA Requirements 

Under MTCA, when selecting from the alternatives that meet the minimum requirements described above, 
the alternatives shall be further evaluated against the following additional criteria: 

Use permanent solutions to the maximum extent practicable [WAC 173-340-360(2)(b)(i)]. MTCA requires 
that when selecting from cleanup action alternatives that fulfill the threshold requirements, the selected 
action shall use permanent solutions to the maximum extent practicable [WAC 173-340-360(2)(b)(i)]. 
MTCA specifies that the permanence of these qualifying alternatives shall be evaluated by balancing the 
costs and benefits of each of the alternatives using a “disproportionate cost analysis” in accordance with 
WAC 173-340-360(3)(e). The criteria for conducting this analysis are described in Section 6.3 below. 

Provide a reasonable restoration time frame [WAC 173-340-360(2)(b)(ii)]. In accordance with WAC 173-
340-360(2)(b)(ii), MTCA places a preference on those cleanup action alternatives that, while equivalent in 
other respects, can be implemented in a shorter period of time. MTCA includes a summary of factors to be 
considered in evaluating whether a cleanup action provides for a reasonable restoration time frame 
[WAC 173-340-360(4)(b)]. 

Consideration of public concerns [WAC 173-340-360(2)(b)(iii)]. Ecology will consider public comments 
submitted during the FS process when making its preliminary selection of an appropriate cleanup action 
alternative. This preliminary selection is subject to further public review and comment when the proposed 
remedy is published in the draft CAP. 

 MTCA Disproportionate Cost Analysis 

The MTCA disproportionate cost analysis (DCA) is used to evaluate which of the alternatives that meet the 
threshold requirements are permanent to the maximum extent practicable. This analysis involves 
comparing the costs and benefits of alternatives and selecting the alternative with incremental costs that 
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are not disproportionate to the incremental benefits. The evaluation criteria for the disproportionate cost 
analysis are specified in WAC 173-340-360(2) and WAC 173-340-360(3), and include protectiveness, 
permanence, cost, long-term effectiveness, management of short-term risks, implementability and 
consideration of public concerns.  

As outlined in WAC 173-340-360(3)(e), MTCA provides a methodology that uses the criteria below to 
determine whether the costs associated with each cleanup alternative are disproportionate relative to the 
incremental benefit of the alternative above the next lowest-cost alternative. The comparison of benefits 
relative to costs may be quantitative, but will often be qualitative. When possible for this FS, quantitative 
factors such as mass of contaminant removed or percentage of area of impacts remaining were compared 
to costs for the alternatives evaluated, but many of the benefits associated with the criteria described below 
were necessarily evaluated qualitatively. Costs are disproportionate to benefits if the incremental costs of 
the more permanent alternative exceed the incremental degree of benefits achieved by the other lower-
cost alternative [WAC-173-340-360(e)(i)]. Where two or more alternatives are equal in benefits, Ecology 
selects the less costly alternative [WAC 173-340-360(e)(ii)(c)]. 

Each of the MTCA criteria used in the DCA is described below. 

6.3.1. Protectiveness 

The overall protectiveness of a cleanup action alternative is evaluated based on several factors. First, the 
extent to which human health and the environment are protected and the degree to which overall risk at a 
site is reduced are considered. Both on-site and off-site risk reduction resulting from implementing the 
alternative are considered.  

6.3.2. Permanence 

MTCA specifies that when selecting a cleanup action alternative, preference shall be given to actions that 
are “permanent solutions to the maximum extent practicable.” Evaluation criteria include the degree to 
which the alternative permanently reduces the toxicity, mobility or mass of hazardous substances; the 
effectiveness of the alternative in destroying the hazardous substances; the reduction or elimination of 
hazardous substance releases and sources of releases; the degree of irreversibility of waste treatment 
processes; and the characteristics and quantity of treatment residuals generated.  

6.3.3. Cost 

The analysis of cleanup action alternative costs under MTCA includes all costs associated with 
implementing an alternative including design, construction, long-term monitoring and institutional controls. 
Costs are intended to be comparable among different alternatives to assist in the overall analysis of relative 
costs and benefits of the alternatives. The costs to implement an alternative include the cost of 
construction, the net present value of any long-term costs and agency oversight costs. Long-term costs 
include operation and maintenance costs, monitoring costs, equipment replacement costs and the cost of 
maintaining institutional controls. Unit costs used to develop overall remediation costs for this FS were 
derived using a combination of published engineering reference manuals (i.e., R.S. Means); construction 
cost estimates solicited from applicable vendors and contractors; a review of actual costs incurred during 
similar applicable projects; and professional judgment.  
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6.3.4. Long-Term Effectiveness 

Long-term effectiveness is a parameter that expresses the degree of certainty that the alternative will be 
successful in maintaining compliance with cleanup standards over the long-term performance of the 
cleanup action. The MTCA regulations contain a specific preference ranking for different types of 
technologies that will be considered as part of the comparative analysis. The ranking places the highest 
preference on technologies such as reuse/recycling, treatment, immobilization/solidification, and disposal 
in an engineered, lined, and monitored facility. Lower preference rankings are applied for technologies such 
as on-site isolation/containment with attendant engineered controls, and institutional controls and 
monitoring.  

6.3.5. Management of Short-term Risks 

Evaluation of this criterion considers the relative magnitude and complexity of actions required to maintain 
protection of human health and the environment during implementation of the cleanup action. Cleanup 
actions carry short-term risks such as potential mobilization of contaminants during construction or safety 
risks typical of large construction projects. Some short-term risks can be managed through best practices 
during project design and construction, while other risks are inherent to project alternatives and can offset 
the long-term benefits of an alternative.  

6.3.6. Implementability 

Implementability is an overall metric expressing the relative difficulty and uncertainty of implementing the 
cleanup action. Evaluation of implementability includes consideration of technical factors such as the 
availability of mature technologies and experienced contractors to accomplish the cleanup work. It also 
includes administrative factors associated with permitting and completing the cleanup.  

6.3.7. Consideration of Public Concerns 

The public involvement process under MTCA is used to identify potential public concerns regarding cleanup 
action alternatives. The extent to which an alternative addresses those concerns is considered as part of 
the evaluation process. This includes concerns raised by individuals, community groups, local governments, 
tribes, federal and state agencies, and other organizations that may have an interest in or knowledge of 
the site. Public concerns for this site generally would be associated with environmental issues and cleanup 
action performance, which are addressed under other criteria such as protectiveness and permanence.  

7.0 EVALUATION AND COMPARISON OF CLEANUP ALTERNATIVES 

This section provides an evaluation and comparative analysis of cleanup action alternatives developed for 
the site. The alternatives are evaluated with respect to the MTCA evaluation criteria described in 
Section 6.0 and then compared to each other relative to its expected performance under each criterion. 
The components of the six alternatives are described above in Section 5.3 and summarized in Table 11. 
Detailed evaluation of the alternatives is presented in Evaluation of Cleanup Action Alternatives, Table 13, 
and the results of the evaluation are summarized in Summary of MTCA Evaluation and Ranking of Cleanup 
Action Alternatives, Table 14. 
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To evaluate reasonableness of costs, planning level estimates were developed for each alternative. While 
adequate for decision making purposes, final cost estimates will depend on the scope of the final remedial 
design. Please note that: 

1. The estimated costs for each alternative are considered to be within a margin of +/- 30 percent;  

2. Unit costs were derived from RS Means, professional experience, similar bids, or from local vendors;  

3. Long-term monitoring and maintenance costs beyond 25 years are not included in the estimates; and 

4. Costs are based on 2017 dollars. 

Cost estimates for alternatives 2 through 6 are provided in Tables 15 through 19.   

 Threshold Requirements 

Four of the six alternatives developed meet the four MTCA threshold requirements described for cleanup 
actions: protection of human health and the environment, compliance with cleanup standards, compliance 
with applicable state and federal regulations and provision for compliance monitoring. Alternatives 1 and 2, 
do not meet the threshold requirements for MTCA.  

 MTCA Disproportionate Cost Analysis 

As discussed in Section 6.3, the MTCA analysis of disproportionate costs is used to determine which 
cleanup alternative meets threshold requirements and is permanent to the maximum extent practicable. 
The alternatives were evaluated based on the relative benefits ranking factors of the DCA. Using a numeric 
scoring scale of 1 (lowest) to 5 (highest) and the methodology described above in Section 7.0 and in 
Table 13, each individual criterion is evaluated based on how it applies to each alternative. Table 14 
presents the analysis of these results, including the summation of the resulting scores for each alternative 
and the determination of disproportionate cost. The conclusions of this evaluation are summarized in the 
following sections and the graph below. 
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 Protectiveness 

Alternatives 4 through 6 achieve the highest level of protectiveness by containing or removing 
contaminated soil. Alternatives 1, 2 and 3 achieve lower levels of protectiveness because those alternatives 
result in contaminated soil remaining onsite with an elevated chance of mobility. Alternative 3 stabilizes 
the contaminated soil, and reduces the chance for mobility; however, without a cover there is still a potential 
for windblown erosion or exposure to biological receptors. Alternatives 4 and 5 are more protective by 
providing covers to control contaminant migration and reduce direct contact exposure to terrestrial and 
ecological receptors. Alternative 6 is the most protective by removing contamination from the site.   

 Permanence 

Alternatives 1 through 3 generally provide low levels of permanence since they do not reduce the toxicity 
or mass of material at the site. Alternative 3 is slightly more permanent as it is expected to reduce 
contaminant mobility when compared to Alternatives 1 and 2. Alternatives 4 and 5 provide higher levels of 
permanence by reducing the toxicity of mobility of site contaminants; however, contaminant volumes at the 
site general remain unchanged. Alternative 6 is the most permanent by reducing the toxicity, mobility and 
volume of contaminated material at the site through off-site disposal.   

 Cost 

For purposes of this evaluation, higher cost equates to lower scoring. Alternative 1 is the lowest cost 
alternative and therefore ranks highest. Alternative 6 is the highest cost alternative and therefore ranks 
lowest. The cost estimates for Alternatives 2 through 6 were developed as described in Section 5.3 and are 
presented in Tables 15 through 19, respectively. Estimated costs include maintenance and monitoring 
ranging from 5 to 25 years, dependent upon the alternative. 

 Long-Term Effectiveness 

Long-term effectiveness of the alternatives has relative rankings similar to those described above for the 
permanence category. The long-term effectiveness relies on using proven technologies to remove or 
contain contaminant mass. Alternative 3 has moderate long term effectiveness by reducing the potential 
for contaminant mobility through erosion, but still leaves the contaminant exposed and could result in 
contaminant remobilization. Alternatives 4 and 5 protect human health and the environment and have 
longer term effectiveness by capping the material. Alternative 6 relies on removal of the contaminant mass 
from the site to the greatest extent practicable and therefore achieves the highest level of long-term 
effectiveness.  

 Management of Short-Term Risks 

Alternatives 1 and 2 have the lowest short-term risks since minimal site work is required. Alternatives 3, 
4 and 5 have moderate short-term risks associated with importing material to the site and general 
construction activities required to regrade or move contaminated material. Alternative 6 has the highest 
short-term risk since large volumes of material will need to excavated from the remote site, transported 
over a long distance and disposed of as dangerous waste.   

 Technical and Administrative Implementability 

All five alternatives are generally implementable using commonly available methods. Alternatives 1 and 2 
rank as the most technically implementable because they require minimal activities. Alternatives 3, 4 and 5 
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require mostly earthwork with capping of the tailings required for Alternatives 4 and 5. Earthwork and 
capping are generally implementable with factors of central repository design and cover material availability 
differentiating between the alternative ratings for Alternatives 3, 4 and 5. Alternative 6, removal of site 
contamination is the least implementable, since the volume of waste is so large and it would be difficult to 
procure enough transportation trucks to remove the material from the site within a reasonable timeframe.  

 Consideration of Public Concerns 

The alternatives proposed vary in expected acceptance to the public. Alternatives 1 and 2 are least 
acceptable since they do little for beneficial uses of the site and do not sufficiently address contaminant 
exposure and migration. Alternative 6 has an assumed moderate level of public acceptance. Although the 
contaminated material would be removed from the site, the amount of traffic between the site and disposal 
area might not be acceptable to the public, especially residents around the site. In addition, the carbon 
footprint required to transport the material from the site to the dangerous waste disposal facility should 
also be considered. Alternatives 4 and 5 are assumed to be acceptable to the public, since this address 
contaminant exposure pathways and migration and alternative 5 has the added benefit of improving the 
future land use for AOI-2.   

 Reasonable Restoration Time Frame 

The restoration time frame for the proposed alternatives is expected to be on the order of one to three 
years. This time frame includes project design, permitting, contracting and construction. Alternatives 4 and 
5 require long-term cap, surface water and groundwater monitoring.  

8.0 RECOMMENDED REMEDIAL ACTION  

Based on the Disproportionate Cost Analysis, Alternative 5 is the preferred alternative. Alternatives 1, 2 and 
3 had the lowest costs but were least protective. Alternative 6 was the most protective, but it had the 
highest costs and was not practical. Alternatives 4 and 5 had the highest total environmental benefit scores 
and relatively similar costs. Alternative 4 had a slightly better management of short term risks, by reducing 
the amount of material that would need to be hauled along the public roads between the upper and lower 
tailings piles. However, the overall costs are lower for moving the Upper Tailings Pile and consolidating it 
with the Lower Tailings Pile, which reduces long-term monitoring for another site and consolidates the 
material under one cover system that needs to be monitored. In compliance with MTCA [WAC 173-340-
360(3)(e)(ii)(c)], Alternative 5 should be the preferred remedial alternative. 
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Figure15

Van Stone Mine
Onion Creek, Washington

Approximate Volumes of Tailings in the
Upper Tailings Pile - Sections, A-A' through E-E'

P:
\0

\0
50

41
00

\C
AD

\0
1\

En
gi

ne
er

in
g 

Co
st

 A
na

ly
si

s\
05

04
10

00
1_

Up
pe

r T
ai

lin
gs

 P
on

d 
G

ra
di

ng
 a

nd
 V

ol
um

es
.d

w
g 

TA
B:

Ta
ili

ng
s 

Po
nd

 V
ol

um
e 

- S
EC

TI
ON

S 
 D

at
e 

Ex
po

rte
d:

 0
3/

31
/1

7 
- 9

:4
4 

by
 tm

ic
ha

ud

Feet 

0100 100

Legend
Top of Tailings

Estimated Bottom of Tailings Pile

BoringH
SA

-1
0

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to

assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers,
Inc. and will serve as the official record of this communication.

Projection:  NAD83 WA State Planes, N Zone, US Foot



El
ev

at
io

n 
(F

ee
t)

El
ev

at
io

n 
(F

ee
t)

Distance (Feet)

3000
3020
3040
3060
3080
3100
3120
3140
3160
3180
3200
3220

3000
3020
3040
3060
3080
3100
3120
3140
3160
3180
3200
3220

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1665

F
(South)

F'
(Northeast)

H
SA

-6
(O

FF
SE

T 
13

8'
 W

)

H
SA

-2
(O

FF
SE

T 
52

' W
)

H
SA

-3
(O

FF
SE

T 
4'

 N
W

)

H
SA

-4
(O

FF
SE

T 
92

' N
W

)

Figure 16

Van Stone Mine
Onion Creek, Washington

Approximate Volumes of
Upper Tailings Pile - Section F-F'
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Onion Creek, Washington

Approximate Volumes of Tailings in the
Lower Tailings Pile
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Van Stone Mine
Onion Creek, Washington

Approximate Volumes of Tailings in the
Lower Tailings Pile - Sections A-A' through E-E'
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Conceptual Site Model
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APPENDIX A 
 Laboratory Chemical Analysis Results
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March 11, 2015

LIMS USE: FR - JOHN HANEY
LIMS OBJECT ID: 10292097

10292097
Project:
Pace Project No.:

RE:

John Haney
GeoEngineers, Inc - WA
523 East Second Ave.
Spokane, WA 99202

0504-100-00 Van Stone Mine

Dear John Haney:
Enclosed are the analytical results for sample(s) received by the laboratory on December 17, 2014.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

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

Sincerely,

Jennifer Gross
jennifer.gross@pacelabs.com
Project Manager

Enclosures

cc: Chelsea Voss, GeoEngineers

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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CERTIFICATIONS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

Montana Certification IDs
150 N. 9th Street, Billings, MT  59101
Colorado Asbestos #: 17119
A2LA Certification #: 3590.01
EPA Region 8 Certification #: 8TMS-L
Idaho Certification #: MT00012

Minnesota Dept of Health Certification #: 030-999-442
Montana Certification #: MT CERT0040
North Dakota Dept. Of Health #: R-209
NVLAP Certification #: 101292-0
Washington Department of Ecology #: C993
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SAMPLE SUMMARY

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Lab ID Sample ID Matrix Date Collected Date Received

10292097001 HSA-7 (10-11.5) Solid 12/08/14 09:35 12/17/14 10:15

10292097002 HSA-7 (25-26.5) Solid 12/08/14 10:00 12/17/14 10:15

10292097003 HSA-7 (35-36.5) Solid 12/08/14 10:20 12/17/14 10:15

10292097004 HSA-7 (45-46.5) Solid 12/08/14 10:50 12/17/14 10:15

10292097005 HSA-7 (60-61.5) Solid 12/08/14 12:00 12/17/14 10:15

10292097006 HSA-7 (70-71.5) Solid 12/08/14 13:00 12/17/14 10:15

10292097007 HSA-7 (76.1-76.5) Solid 12/08/14 13:15 12/17/14 10:15

10292097008 HSA-7 (76.5-78) Solid 12/08/14 13:20 12/17/14 10:15

10292097009 HSA-7 (83-84.5) Solid 12/08/14 14:00 12/17/14 10:15

10292097010 HSA-7 (85-86.5) Solid 12/08/14 14:40 12/17/14 10:15

10292097011 HSA-7 (91.5-93) Solid 12/08/14 15:20 12/17/14 10:15

10292097012 HSA-7 (95-96.5) Solid 12/08/14 16:00 12/17/14 10:15

10292097013 HSA-8 (10-11.5) Solid 12/09/14 09:10 12/17/14 10:15

10292097014 HSA-8 (20-21.5) Solid 12/08/14 09:35 12/17/14 10:15

10292097015 HSA-8 (30-31.5) Solid 12/09/14 09:50 12/17/14 10:15

10292097016 HSA-8 (40-41.5) Solid 12/08/14 10:15 12/17/14 10:15

10292097017 HSA-8 (50-51.5) Solid 12/09/14 10:40 12/17/14 10:15

10292097018 HSA-8 (60-61.5) Solid 12/09/14 11:15 12/17/14 10:15

10292097019 HSA-8 (70-71.5) Solid 12/08/14 11:45 12/17/14 10:15

10292097020 HSA-8 (76.4-76.5) Solid 12/08/14 12:15 12/17/14 10:15

10292097021 HSA-8 (80-81.5) Solid 12/09/14 12:30 12/17/14 10:15

10292097022 HSA-8 (85-86) Solid 12/09/14 13:00 12/17/14 10:15

10292097023 HSA-9 (10-11.5) Solid 12/09/14 15:40 12/17/14 10:15

10292097024 HSA-9 (20-21.5) Solid 12/09/14 16:10 12/17/14 10:15

10292097025 HSA-9 (30-31.5) Solid 12/09/14 16:20 12/17/14 10:15

10292097026 HSA-9 (40-41.5) Solid 12/10/14 08:20 12/17/14 10:15

10292097027 HSA-9 (50-51.5) Solid 12/10/14 08:55 12/17/14 10:15

10292097028 HSA-9 (60-61.5) Solid 12/10/14 09:15 12/17/14 10:15

10292097029 HSA-9 (70-71.5) Solid 12/10/14 10:00 12/17/14 10:15

10292097030 HSA-9 (80-81.5) Solid 12/10/14 10:30 12/17/14 10:15

10292097031 HSA-9 (85-86.5) Solid 12/10/14 12:20 12/17/14 10:15

10292097032 HSA-9 (89-89.5) Solid 12/10/14 13:10 12/17/14 10:15

10292097033 HSA-11 (10-11.5) Solid 12/11/14 10:00 12/17/14 10:15

10292097034 HSA-11 (20-21.5) Solid 12/11/14 10:20 12/17/14 10:15

10292097035 HSA-11 (25.5-26.5) Solid 12/11/14 10:30 12/17/14 10:15

10292097036 HSA-11 (27.1-27.3) Solid 12/11/14 10:40 12/17/14 10:15

10292097037 HSA-10 (10-11.5) Solid 12/10/14 15:00 12/17/14 10:15
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SAMPLE SUMMARY

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Lab ID Sample ID Matrix Date Collected Date Received

10292097038 HSA-10 (20-21.5) Solid 12/10/14 13:20 12/17/14 10:15

10292097039 HSA-10 (30-31.5) Solid 12/10/14 15:40 12/17/14 10:15

10292097040 HSA-10 (40-41.5) Solid 12/10/14 15:50 12/17/14 10:15

10292097041 HSA-10 (50-51.5) Solid 12/10/14 16:00 12/17/14 10:15

10292097042 HSA-10 (60-61.5) Solid 12/11/14 07:50 12/17/14 10:15

10292097043 HSA-10 (63-63.5) Solid 12/11/14 08:25 12/17/14 10:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10292097001 HSA-7 (10-11.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10292097003 HSA-7 (35-36.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10292097005 HSA-7 (60-61.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097006 HSA-7 (70-71.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10292097007 HSA-7 (76.1-76.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097014 HSA-8 (20-21.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097016 HSA-8 (40-41.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097019 HSA-8 (70-71.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097020 HSA-8 (76.4-76.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097021 HSA-8 (80-81.5) EPA 6020A 6 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097023 HSA-9 (10-11.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1
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#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10292097027 HSA-9 (50-51.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10292097030 HSA-9 (80-81.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MRJS

EPA 6020A 7 PASI-MRJS

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10292097031 HSA-9 (85-86.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097034 HSA-11 (20-21.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097035 HSA-11 (25.5-26.5) EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097037 HSA-10 (10-11.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097039 HSA-10 (30-31.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097041 HSA-10 (50-51.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MRJS

EPA 6020A 8 PASI-MRJS

ASTM D2974 1 PASI-MJDL

10292097042 HSA-10 (60-61.5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MRJS

EPA 6020A 8 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

ASTM D2974 1 PASI-MJDL

10292097043 HSA-10 (63-63.5) EPA 6020A 6 PASI-MRJS

ASTM D2974 1 PASI-MJDL
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Date: March 11, 2015

12/19/14 Per client request only the following samples were analyzed for ABA and Asbestos:

HSA-7(10-11.5)

HSA-7(35-36.5)

HSA-7(70-71.5)

HSA-9(10-11.5)

HSA-9(50-51.5)

HSA-9(80-81.5)
01/27/15 Per client request the following samples were analyzed:

HSA-7 (35-36.5)  TCLP As, Cd, Cr, Pb,   SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HSA-7 (70-71.5)  SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HSA-8 (76.4-76.5)  TCLP As, Cd, Cr, Pb,   SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HAS-8 (80-81.5)  Total As, Cd, Cu, Pb, Sb, Zn

HSA-9 (50-51.5)  TCLP As, Cd, Cr, Pb,  SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HSA-9 (80-81.5)  TCLP As, Cd, Cr, Pb,  SPLP As, Cd, Cr, Cu, Pb, Ni,  Zn

HSA-10 (10-11.5)  SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HSA-10 (30-31.5)  TCLP As, Cd, Cr, Pb,  SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HSA-10 (50-51.5)  TCLP As, Cd, Cr, Pb,  SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HSA-10 (60-61.5)  TCLP As, Cd, Cr, Pb,  SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

HAS-10 (63-63.5)  Total As, Cd, Cu, Pb, Sb, Zn

HSA-11 (20-21.5)  SPLP As, Cd, Cr, Cu, Pb, Ni, Sb, Zn

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 8 of 60



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

EPA 6020A

Date: March 11, 2015

Description: 6020A MET ICPMS

General Information:
21 samples were analyzed for EPA 6020A.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/51399
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10292097001

M6: Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.
• MS  (Lab ID: 1870378)

• Lead
• Zinc

• MSD  (Lab ID: 1870379)
• Arsenic
• Copper
• Lead
• Zinc

QC Batch: MPRP/52123
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10292097021

R1: RPD value was outside control limits.
• MSD  (Lab ID: 1891345)

• Antimony
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

EPA 6020A

Date: March 11, 2015

Description: 6020A MET ICPMS

QC Batch: MPRP/52123
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10292097021

R1: RPD value was outside control limits.
• Cadmium
• Lead

Additional Comments:
Analyte Comments:

QC Batch: MPRP/51399
E: Analyte concentration exceeded the calibration range. The reported result is estimated.

• MS  (Lab ID: 1870378)
• Zinc

• MSD  (Lab ID: 1870379)
• Zinc

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

EPA 6020A

Date: March 11, 2015

Description: 6020A MET ICPMS, TCLP

General Information:
7 samples were analyzed for EPA 6020A.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3020 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

EPA 6020A

Date: March 11, 2015

Description: 6020A MET ICPMS, SPLP

General Information:
10 samples were analyzed for EPA 6020A.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3020 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

Modified Sobek 3.2

Date: March 11, 2015

Description: Sobek Acid Base Potential

General Information:
6 samples were analyzed for Modified Sobek 3.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

Modified Sobek 3.2

Date: March 11, 2015

Description: Sobek Extractable Sulfur

General Information:
6 samples were analyzed for Modified Sobek 3.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: MT/17890
D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 1874580)
• Sulfur, HNO3 Extractable
• Sulfur, Hot Water Extractable

Additional Comments:
Analyte Comments:

QC Batch: MT/17890
C0: Result confirmed by second analysis.

• DUP  (Lab ID: 1874580)
• Sulfur, Hot Water Extractable
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

Modified Sobek 3.2

Date: March 11, 2015

Description: Sobek Extractable Sulfur

Analyte Comments:

QC Batch: MT/17890
C0: Result confirmed by second analysis.

• HSA-7 (70-71.5)  (Lab ID: 10292097006)
• Sulfur, Hot Water Extractable

• HSA-9 (10-11.5)  (Lab ID: 10292097023)
• Sulfur, HNO3 Extractable
• Total Sulfur
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PROJECT NARRATIVE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Method:

Client: GeoEngineers_WA

Modified Sobek 3.2

Date: March 11, 2015

Description: Sobek Calculations

General Information:
6 samples were analyzed for Modified Sobek 3.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-7 (10-11.5) Lab ID: 10292097001 Collected: 12/08/14 09:35 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.54 mg/kg 12/22/14 20:43 7440-36-012/22/14 11:500.54 20
Arsenic 4.1 mg/kg 12/22/14 20:43 7440-38-2 M612/22/14 11:500.54 20
Cadmium 4.6 mg/kg 12/22/14 20:43 7440-43-912/22/14 11:500.086 20
Chromium 1.3 mg/kg 12/22/14 20:43 7440-47-312/22/14 11:500.54 20
Copper 17.1 mg/kg 12/22/14 20:43 7440-50-8 M612/22/14 11:501.1 20
Lead 268 mg/kg 12/23/14 15:17 7439-92-1 M612/22/14 11:501.1 200
Nickel 2.3 mg/kg 12/22/14 20:43 7440-02-012/22/14 11:500.54 20
Zinc 1560 mg/kg 12/23/14 15:17 7440-66-6 M612/22/14 11:5053.6 200

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 6.7 % 01/05/15 10:100.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 3800 tons/1000 01/07/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 12/31/14 08:550.050 1
Sulfur, HNO3 Extractable 0.130 % (w/w) 12/31/14 08:550.050 1
Sulfur, Hot Water Extractable 0.120 % (w/w) 12/31/14 08:550.050 1
Sulfur, Residual <0.050 % (w/w) 12/31/14 08:550.050 1
Total Sulfur 0.120 % (w/w) 12/31/14 08:550.050 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 3900 tons/1000 12/31/14 14:221
Acid Potential <4.3 tons/1000 12/31/14 14:224.3 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-7 (35-36.5) Lab ID: 10292097003 Collected: 12/08/14 10:20 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 1.6 mg/kg 12/22/14 20:29 7440-36-012/22/14 11:500.55 20
Arsenic 6.2 mg/kg 12/22/14 20:29 7440-38-212/22/14 11:500.55 20
Cadmium 7.3 mg/kg 12/22/14 20:29 7440-43-912/22/14 11:500.087 20
Chromium 0.91 mg/kg 12/22/14 20:29 7440-47-312/22/14 11:500.55 20
Copper 20.8 mg/kg 12/22/14 20:29 7440-50-812/22/14 11:501.1 20
Lead 334 mg/kg 12/23/14 15:41 7439-92-112/22/14 11:501.1 200
Nickel 12.2 mg/kg 12/22/14 20:29 7440-02-012/22/14 11:500.55 20
Zinc 4000 mg/kg 12/23/14 15:41 7440-66-612/22/14 11:5054.5 200

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 02/03/15 11:20  Initial pH: 9.19; Final pH: 5.29

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 02/04/15 22:49 7440-38-202/04/15 13:270.012 5
Cadmium 0.048 mg/L 02/04/15 22:49 7440-43-902/04/15 13:270.0020 5
Chromium <0.012 mg/L 02/04/15 22:49 7440-47-302/04/15 13:270.012 5
Lead 2.0 mg/L 02/04/15 22:49 7439-92-102/04/15 13:270.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 8.91

6020A MET ICPMS, SPLP

Antimony 0.0036 mg/L 02/02/15 18:52 7440-36-002/01/15 15:370.0025 5
Arsenic <0.0025 mg/L 02/02/15 18:52 7440-38-202/01/15 15:370.0025 5
Cadmium <0.00040 mg/L 02/02/15 18:52 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 18:52 7440-47-302/01/15 15:370.0025 5
Copper <0.0050 mg/L 02/02/15 18:52 7440-50-802/01/15 15:370.0050 5
Lead 0.0025 mg/L 02/02/15 18:52 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 18:52 7440-02-002/01/15 15:370.0025 5
Zinc 0.026 mg/L 02/02/15 18:52 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 8.3 % 01/05/15 10:110.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 3600 tons/1000 01/07/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 12/31/14 09:080.050 1
Sulfur, HNO3 Extractable 0.350 % (w/w) 12/31/14 09:080.050 1
Sulfur, Hot Water Extractable 0.260 % (w/w) 12/31/14 09:080.050 1
Sulfur, Residual <0.050 % (w/w) 12/31/14 09:080.050 1
Total Sulfur 0.390 % (w/w) 12/31/14 09:080.050 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 3590 tons/1000 12/31/14 14:221
Acid Potential 11.3 tons/1000 12/31/14 14:224.3 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-7 (60-61.5) Lab ID: 10292097005 Collected: 12/08/14 12:00 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.62 mg/kg 12/22/14 20:33 7440-36-012/22/14 11:500.62 20
Arsenic 10.5 mg/kg 12/22/14 20:33 7440-38-212/22/14 11:500.62 20
Cadmium 6.2 mg/kg 12/22/14 20:33 7440-43-912/22/14 11:500.099 20
Chromium 4.2 mg/kg 12/22/14 20:33 7440-47-312/22/14 11:500.62 20
Copper 95.6 mg/kg 12/22/14 20:33 7440-50-812/22/14 11:501.2 20
Lead 244 mg/kg 12/23/14 15:46 7439-92-112/22/14 11:501.2 200
Nickel 3.9 mg/kg 12/22/14 20:33 7440-02-012/22/14 11:500.62 20
Zinc 4030 mg/kg 12/23/14 15:46 7440-66-612/22/14 11:5061.6 200

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 21.2 % 01/05/15 11:490.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-7 (70-71.5) Lab ID: 10292097006 Collected: 12/08/14 13:00 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.81 mg/kg 12/22/14 20:38 7440-36-012/22/14 11:500.54 20
Arsenic 12.3 mg/kg 12/22/14 20:38 7440-38-212/22/14 11:500.54 20
Cadmium 13.2 mg/kg 12/22/14 20:38 7440-43-912/22/14 11:500.086 20
Chromium 1.4 mg/kg 12/22/14 20:38 7440-47-312/22/14 11:500.54 20
Copper 36.6 mg/kg 12/22/14 20:38 7440-50-812/22/14 11:501.1 20
Lead 195 mg/kg 12/23/14 16:00 7439-92-112/22/14 11:502.7 500
Nickel 3.4 mg/kg 12/22/14 20:38 7440-02-012/22/14 11:500.54 20
Zinc 5020 mg/kg 12/23/14 16:00 7440-66-612/22/14 11:50135 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 9.11

6020A MET ICPMS, SPLP

Antimony 0.0051 mg/L 02/02/15 18:42 7440-36-002/01/15 15:370.0025 5
Arsenic 0.013 mg/L 02/02/15 18:42 7440-38-202/01/15 15:370.0025 5
Cadmium 0.00094 mg/L 02/02/15 18:42 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 18:42 7440-47-302/01/15 15:370.0025 5
Copper 0.034 mg/L 02/02/15 18:42 7440-50-802/01/15 15:370.0050 5
Lead 0.029 mg/L 02/02/15 18:42 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 18:42 7440-02-002/01/15 15:370.0025 5
Zinc 0.40 mg/L 02/02/15 18:42 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 8.0 % 01/05/15 11:490.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 200 tons/1000 01/06/15 14:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable 0.210 % (w/w) 12/31/14 09:330.050 1
Sulfur, HNO3 Extractable 0.0800 % (w/w) 12/31/14 09:33 D60.050 1
Sulfur, Hot Water Extractable 0.0600 % (w/w) 12/31/14 09:33 C0,D60.050 1
Sulfur, Residual <0.050 % (w/w) 12/31/14 09:330.050 1
Total Sulfur 0.350 % (w/w) 12/31/14 09:330.050 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 196 tons/1000 12/31/14 14:221
Acid Potential 7.6 tons/1000 12/31/14 14:224.3 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-7 (76.1-76.5) Lab ID: 10292097007 Collected: 12/08/14 13:15 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.63 mg/kg 12/22/14 21:18 7440-36-012/22/14 11:500.63 20
Arsenic 2.3 mg/kg 12/22/14 21:18 7440-38-212/22/14 11:500.63 20
Cadmium 0.62 mg/kg 12/22/14 21:18 7440-43-912/22/14 11:500.10 20
Chromium 5.3 mg/kg 12/22/14 21:18 7440-47-312/22/14 11:500.63 20
Copper 8.7 mg/kg 12/22/14 21:18 7440-50-812/22/14 11:501.3 20
Lead 13.0 mg/kg 12/23/14 16:05 7439-92-112/22/14 11:500.32 50
Nickel 6.7 mg/kg 12/22/14 21:18 7440-02-012/22/14 11:500.63 20
Zinc 87.7 mg/kg 12/22/14 21:18 7440-66-612/22/14 11:506.3 20

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 21.5 % 01/05/15 11:500.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-8 (20-21.5) Lab ID: 10292097014 Collected: 12/08/14 09:35 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.68 mg/kg 12/22/14 21:22 7440-36-012/22/14 11:500.54 20
Arsenic 27.0 mg/kg 12/22/14 21:22 7440-38-212/22/14 11:500.54 20
Cadmium 4.8 mg/kg 12/22/14 21:22 7440-43-912/22/14 11:500.086 20
Chromium 2.4 mg/kg 12/22/14 21:22 7440-47-312/22/14 11:500.54 20
Copper 19.3 mg/kg 12/22/14 21:22 7440-50-812/22/14 11:501.1 20
Lead 282 mg/kg 12/23/14 16:10 7439-92-112/22/14 11:501.1 200
Nickel 2.3 mg/kg 12/22/14 21:22 7440-02-012/22/14 11:500.54 20
Zinc 2190 mg/kg 12/23/14 16:10 7440-66-612/22/14 11:5054.0 200

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 11.8 % 01/05/15 11:500.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-8 (40-41.5) Lab ID: 10292097016 Collected: 12/08/14 10:15 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.52 mg/kg 12/22/14 21:27 7440-36-012/22/14 11:500.52 20
Arsenic 2.9 mg/kg 12/22/14 21:27 7440-38-212/22/14 11:500.52 20
Cadmium 4.8 mg/kg 12/22/14 21:27 7440-43-912/22/14 11:500.084 20
Chromium 1.2 mg/kg 12/22/14 21:27 7440-47-312/22/14 11:500.52 20
Copper 17.2 mg/kg 12/22/14 21:27 7440-50-812/22/14 11:501.0 20
Lead 375 mg/kg 12/23/14 16:15 7439-92-112/22/14 11:501.0 200
Nickel 1.3 mg/kg 12/22/14 21:27 7440-02-012/22/14 11:500.52 20
Zinc 2080 mg/kg 12/23/14 16:15 7440-66-612/22/14 11:5052.3 200

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 5.3 % 01/05/15 11:500.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-8 (70-71.5) Lab ID: 10292097019 Collected: 12/08/14 11:45 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.97 mg/kg 12/22/14 21:32 7440-36-012/22/14 11:500.50 20
Arsenic 5.3 mg/kg 12/22/14 21:32 7440-38-212/22/14 11:500.50 20
Cadmium 15.2 mg/kg 12/22/14 21:32 7440-43-912/22/14 11:500.079 20
Chromium 0.60 mg/kg 12/22/14 21:32 7440-47-312/22/14 11:500.50 20
Copper 23.9 mg/kg 12/22/14 21:32 7440-50-812/22/14 11:500.99 20
Lead 193 mg/kg 12/23/14 16:19 7439-92-112/22/14 11:502.5 500
Nickel 2.1 mg/kg 12/22/14 21:32 7440-02-012/22/14 11:500.50 20
Zinc 6070 mg/kg 12/23/14 16:19 7440-66-612/22/14 11:50124 500

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 5.1 % 01/05/15 11:500.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-8 (76.4-76.5) Lab ID: 10292097020 Collected: 12/08/14 12:15 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 1.1 mg/kg 12/22/14 21:37 7440-36-012/22/14 11:500.59 20
Arsenic 19.0 mg/kg 12/22/14 21:37 7440-38-212/22/14 11:500.59 20
Cadmium 11.8 mg/kg 12/22/14 21:37 7440-43-912/22/14 11:500.094 20
Chromium 2.1 mg/kg 12/22/14 21:37 7440-47-312/22/14 11:500.59 20
Copper 143 mg/kg 12/22/14 21:37 7440-50-812/22/14 11:501.2 20
Lead 200 mg/kg 12/23/14 16:24 7439-92-112/22/14 11:502.9 500
Nickel 4.3 mg/kg 12/22/14 21:37 7440-02-012/22/14 11:500.59 20
Zinc 5190 mg/kg 12/23/14 16:24 7440-66-612/22/14 11:50147 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 02/03/15 11:20  Initial pH: 9.33; Final pH: 5.2

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 02/04/15 22:02 7440-38-202/04/15 13:270.012 5
Cadmium 0.096 mg/L 02/04/15 22:02 7440-43-902/04/15 13:270.0020 5
Chromium <0.012 mg/L 02/04/15 22:02 7440-47-302/04/15 13:270.012 5
Lead 0.97 mg/L 02/04/15 22:02 7439-92-102/04/15 13:270.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 8.99

6020A MET ICPMS, SPLP

Antimony 0.026 mg/L 02/02/15 18:47 7440-36-002/01/15 15:370.0025 5
Arsenic 0.0062 mg/L 02/02/15 18:47 7440-38-202/01/15 15:370.0025 5
Cadmium 0.00046 mg/L 02/02/15 18:47 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 18:47 7440-47-302/01/15 15:370.0025 5
Copper 0.0066 mg/L 02/02/15 18:47 7440-50-802/01/15 15:370.0050 5
Lead 0.0040 mg/L 02/02/15 18:47 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 18:47 7440-02-002/01/15 15:370.0025 5
Zinc 0.19 mg/L 02/02/15 18:47 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 19.6 % 01/05/15 11:510.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-8 (80-81.5) Lab ID: 10292097021 Collected: 12/09/14 12:30 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.56 mg/kg 02/02/15 16:51 7440-36-002/01/15 12:170.56 20
Arsenic 2.4 mg/kg 02/02/15 16:51 7440-38-202/01/15 12:170.56 20
Cadmium 0.24 mg/kg 02/02/15 16:51 7440-43-902/01/15 12:170.090 20
Copper 4.9 mg/kg 02/02/15 16:51 7440-50-802/01/15 12:171.1 20
Lead 2.9 mg/kg 02/02/15 16:51 7439-92-102/01/15 12:170.11 20
Zinc 29.0 mg/kg 02/02/15 16:51 7440-66-602/01/15 12:175.6 20

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 14.7 % 02/02/15 11:490.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-9 (10-11.5) Lab ID: 10292097023 Collected: 12/09/14 15:40 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.99 mg/kg 12/22/14 21:42 7440-36-012/22/14 11:500.50 20
Arsenic 4.5 mg/kg 12/22/14 21:42 7440-38-212/22/14 11:500.50 20
Cadmium 5.3 mg/kg 12/22/14 21:42 7440-43-912/22/14 11:500.080 20
Chromium 1.9 mg/kg 12/22/14 21:42 7440-47-312/22/14 11:500.50 20
Copper 15.9 mg/kg 12/22/14 21:42 7440-50-812/22/14 11:501.0 20
Lead 495 mg/kg 12/23/14 16:29 7439-92-112/22/14 11:501.0 200
Nickel 1.9 mg/kg 12/22/14 21:42 7440-02-012/22/14 11:500.50 20
Zinc 2270 mg/kg 12/23/14 16:29 7440-66-612/22/14 11:5049.8 200

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 4.4 % 01/05/15 11:510.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 390 tons/1000 01/07/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 12/31/14 10:080.050 1
Sulfur, HNO3 Extractable 0.0900 % (w/w) 12/31/14 10:08 C00.050 1
Sulfur, Hot Water Extractable <0.050 % (w/w) 12/31/14 10:080.050 1
Sulfur, Residual <0.050 % (w/w) 12/31/14 10:080.050 1
Total Sulfur <0.050 % (w/w) 12/31/14 10:08 C00.050 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 390 tons/1000 12/31/14 14:221
Acid Potential <4.3 tons/1000 12/31/14 14:224.3 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-9 (50-51.5) Lab ID: 10292097027 Collected: 12/10/14 08:55 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 2.3 mg/kg 12/22/14 21:46 7440-36-012/22/14 11:500.54 20
Arsenic 7.5 mg/kg 12/22/14 21:46 7440-38-212/22/14 11:500.54 20
Cadmium 16.2 mg/kg 12/22/14 21:46 7440-43-912/22/14 11:500.086 20
Chromium 0.57 mg/kg 12/22/14 21:46 7440-47-312/22/14 11:500.54 20
Copper 11.2 mg/kg 12/22/14 21:46 7440-50-812/22/14 11:501.1 20
Lead 1200 mg/kg 12/23/14 16:33 7439-92-112/22/14 11:502.7 500
Nickel 1.3 mg/kg 12/22/14 21:46 7440-02-012/22/14 11:500.54 20
Zinc 4710 mg/kg 12/23/14 16:33 7440-66-612/22/14 11:50134 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 02/03/15 11:20  Initial pH: 9.22; Final pH: 4.54

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 02/04/15 22:06 7440-38-202/04/15 13:270.012 5
Cadmium 0.048 mg/L 02/04/15 22:06 7440-43-902/04/15 13:270.0020 5
Chromium <0.012 mg/L 02/04/15 22:06 7440-47-302/04/15 13:270.012 5
Lead 4.5 mg/L 02/04/15 22:06 7439-92-102/04/15 13:270.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 9.14

6020A MET ICPMS, SPLP

Antimony 0.0054 mg/L 02/02/15 19:32 7440-36-002/01/15 15:370.0025 5
Arsenic <0.0025 mg/L 02/02/15 19:32 7440-38-202/01/15 15:370.0025 5
Cadmium <0.00040 mg/L 02/02/15 19:32 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 19:32 7440-47-302/01/15 15:370.0025 5
Copper <0.0050 mg/L 02/02/15 19:32 7440-50-802/01/15 15:370.0050 5
Lead 0.015 mg/L 02/02/15 19:32 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 19:32 7440-02-002/01/15 15:370.0025 5
Zinc 0.041 mg/L 02/02/15 19:32 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 7.0 % 01/05/15 11:510.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 310 tons/1000 01/06/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 12/31/14 10:180.050 1
Sulfur, HNO3 Extractable 0.300 % (w/w) 12/31/14 10:180.050 1
Sulfur, Hot Water Extractable 0.290 % (w/w) 12/31/14 10:180.050 1
Sulfur, Residual <0.050 % (w/w) 12/31/14 10:180.050 1
Total Sulfur 0.570 % (w/w) 12/31/14 10:180.050 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 304 tons/1000 12/31/14 14:221
Acid Potential 9.40 tons/1000 12/31/14 14:224.3 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-9 (80-81.5) Lab ID: 10292097030 Collected: 12/10/14 10:30 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.53 mg/kg 12/22/14 21:51 7440-36-012/22/14 11:500.53 20
Arsenic 3.7 mg/kg 12/22/14 21:51 7440-38-212/22/14 11:500.53 20
Cadmium 11.4 mg/kg 12/22/14 21:51 7440-43-912/22/14 11:500.084 20
Chromium 1.9 mg/kg 12/22/14 21:51 7440-47-312/22/14 11:500.53 20
Copper 24.7 mg/kg 12/22/14 21:51 7440-50-812/22/14 11:501.1 20
Lead 144 mg/kg 12/23/14 16:38 7439-92-112/22/14 11:502.6 500
Nickel 2.2 mg/kg 12/22/14 21:51 7440-02-012/22/14 11:500.53 20
Zinc 7290 mg/kg 12/23/14 16:38 7440-66-612/22/14 11:50131 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 02/03/15 11:20  Initial pH: 9.43; Final pH: 3.17

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 02/04/15 22:11 7440-38-202/04/15 13:270.012 5
Cadmium 0.098 mg/L 02/04/15 22:11 7440-43-902/04/15 13:270.0020 5
Chromium <0.012 mg/L 02/04/15 22:11 7440-47-302/04/15 13:270.012 5
Lead 0.35 mg/L 02/04/15 22:11 7439-92-102/04/15 13:270.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 9.35

6020A MET ICPMS, SPLP

Arsenic <0.0025 mg/L 02/02/15 19:37 7440-38-202/01/15 15:370.0025 5
Cadmium 0.0045 mg/L 02/02/15 19:37 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 19:37 7440-47-302/01/15 15:370.0025 5
Copper 0.033 mg/L 02/02/15 19:37 7440-50-802/01/15 15:370.0050 5
Lead 0.067 mg/L 02/02/15 19:37 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 19:37 7440-02-002/01/15 15:370.0025 5
Zinc 2.1 mg/L 02/02/15 19:37 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 6.7 % 01/05/15 11:520.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 180 tons/1000 01/06/15 14:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable 0.250 % (w/w) 12/31/14 10:320.050 1
Sulfur, HNO3 Extractable 0.0800 % (w/w) 12/31/14 10:320.050 1
Sulfur, Hot Water Extractable <0.050 % (w/w) 12/31/14 10:320.050 1
Sulfur, Residual <0.050 % (w/w) 12/31/14 10:320.050 1
Total Sulfur 0.350 % (w/w) 12/31/14 10:320.050 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 176 tons/1000 12/31/14 14:221
Acid Potential 8.55 tons/1000 12/31/14 14:224.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-9 (85-86.5) Lab ID: 10292097031 Collected: 12/10/14 12:20 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.60 mg/kg 12/22/14 21:56 7440-36-012/22/14 11:500.60 20
Arsenic 2.8 mg/kg 12/22/14 21:56 7440-38-212/22/14 11:500.60 20
Cadmium 0.50 mg/kg 12/22/14 21:56 7440-43-912/22/14 11:500.096 20
Chromium 7.4 mg/kg 12/22/14 21:56 7440-47-312/22/14 11:500.60 20
Copper 11.5 mg/kg 12/22/14 21:56 7440-50-812/22/14 11:501.2 20
Lead 14.1 mg/kg 12/23/14 16:43 7439-92-112/22/14 11:500.30 50
Nickel 9.1 mg/kg 12/22/14 21:56 7440-02-012/22/14 11:500.60 20
Zinc 94.6 mg/kg 12/22/14 21:56 7440-66-612/22/14 11:506.0 20

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 19.5 % 01/05/15 11:520.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-11 (20-21.5) Lab ID: 10292097034 Collected: 12/11/14 10:20 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.84 mg/kg 12/22/14 22:16 7440-36-012/22/14 11:500.55 20
Arsenic 12.0 mg/kg 12/22/14 22:16 7440-38-212/22/14 11:500.55 20
Cadmium 3.4 mg/kg 12/22/14 22:16 7440-43-912/22/14 11:500.088 20
Chromium 2.8 mg/kg 12/22/14 22:16 7440-47-312/22/14 11:500.55 20
Copper 37.7 mg/kg 12/22/14 22:16 7440-50-812/22/14 11:501.1 20
Lead 383 mg/kg 12/23/14 16:57 7439-92-112/22/14 11:501.1 200
Nickel 2.1 mg/kg 12/22/14 22:16 7440-02-012/22/14 11:500.55 20
Zinc 1470 mg/kg 12/23/14 16:57 7440-66-612/22/14 11:5055.2 200

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 8.92

6020A MET ICPMS, SPLP

Antimony 0.0046 mg/L 02/02/15 19:42 7440-36-002/01/15 15:370.0025 5
Arsenic <0.0025 mg/L 02/02/15 19:42 7440-38-202/01/15 15:370.0025 5
Cadmium <0.00040 mg/L 02/02/15 19:42 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 19:42 7440-47-302/01/15 15:370.0025 5
Copper <0.0050 mg/L 02/02/15 19:42 7440-50-802/01/15 15:370.0050 5
Lead 0.0023 mg/L 02/02/15 19:42 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 19:42 7440-02-002/01/15 15:370.0025 5
Zinc 0.032 mg/L 02/02/15 19:42 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 12.8 % 01/05/15 11:520.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-11 (25.5-26.5) Lab ID: 10292097035 Collected: 12/11/14 10:30 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.54 mg/kg 12/22/14 22:20 7440-36-012/22/14 11:500.54 20
Arsenic 1.9 mg/kg 12/22/14 22:20 7440-38-212/22/14 11:500.54 20
Cadmium 0.83 mg/kg 12/22/14 22:20 7440-43-912/22/14 11:500.087 20
Chromium 3.7 mg/kg 12/22/14 22:20 7440-47-312/22/14 11:500.54 20
Copper 9.0 mg/kg 12/22/14 22:20 7440-50-812/22/14 11:501.1 20
Lead 35.4 mg/kg 12/23/14 17:02 7439-92-112/22/14 11:500.27 50
Nickel 4.9 mg/kg 12/22/14 22:20 7440-02-012/22/14 11:500.54 20
Zinc 277 mg/kg 12/22/14 22:20 7440-66-612/22/14 11:505.4 20

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 7.6 % 01/05/15 11:520.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-10 (10-11.5) Lab ID: 10292097037 Collected: 12/10/14 15:00 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.80 mg/kg 12/22/14 22:25 7440-36-012/22/14 11:500.52 20
Arsenic 8.4 mg/kg 12/22/14 22:25 7440-38-212/22/14 11:500.52 20
Cadmium 5.5 mg/kg 12/22/14 22:25 7440-43-912/22/14 11:500.084 20
Chromium 2.5 mg/kg 12/22/14 22:25 7440-47-312/22/14 11:500.52 20
Copper 16.5 mg/kg 12/22/14 22:25 7440-50-812/22/14 11:501.0 20
Lead 291 mg/kg 12/23/14 17:07 7439-92-112/22/14 11:501.0 200
Nickel 2.8 mg/kg 12/22/14 22:25 7440-02-012/22/14 11:500.52 20
Zinc 2270 mg/kg 12/23/14 17:07 7440-66-612/22/14 11:5052.5 200

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 8.71

6020A MET ICPMS, SPLP

Antimony <0.0025 mg/L 02/02/15 19:47 7440-36-002/01/15 15:370.0025 5
Arsenic <0.0025 mg/L 02/02/15 19:47 7440-38-202/01/15 15:370.0025 5
Cadmium 0.00068 mg/L 02/02/15 19:47 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 19:47 7440-47-302/01/15 15:370.0025 5
Copper <0.0050 mg/L 02/02/15 19:47 7440-50-802/01/15 15:370.0050 5
Lead 0.026 mg/L 02/02/15 19:47 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 19:47 7440-02-002/01/15 15:370.0025 5
Zinc 0.14 mg/L 02/02/15 19:47 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 6.6 % 01/05/15 11:530.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-10 (30-31.5) Lab ID: 10292097039 Collected: 12/10/14 15:40 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.84 mg/kg 12/22/14 22:30 7440-36-012/22/14 11:500.64 20
Arsenic 11.9 mg/kg 12/22/14 22:30 7440-38-212/22/14 11:500.64 20
Cadmium 11.9 mg/kg 12/22/14 22:30 7440-43-912/22/14 11:500.10 20
Chromium 3.4 mg/kg 12/22/14 22:30 7440-47-312/22/14 11:500.64 20
Copper 234 mg/kg 12/22/14 22:30 7440-50-812/22/14 11:501.3 20
Lead 912 mg/kg 12/23/14 17:12 7439-92-112/22/14 11:503.2 500
Nickel 3.8 mg/kg 12/22/14 22:30 7440-02-012/22/14 11:500.64 20
Zinc 4480 mg/kg 12/23/14 17:12 7440-66-612/22/14 11:50160 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 02/03/15 11:20  Initial pH: 9.23; Final pH: 5.02

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 02/04/15 22:16 7440-38-202/04/15 13:270.012 5
Cadmium 0.049 mg/L 02/04/15 22:16 7440-43-902/04/15 13:270.0020 5
Chromium <0.012 mg/L 02/04/15 22:16 7440-47-302/04/15 13:270.012 5
Lead 3.0 mg/L 02/04/15 22:16 7439-92-102/04/15 13:270.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 9.03

6020A MET ICPMS, SPLP

Antimony 0.0071 mg/L 02/02/15 19:52 7440-36-002/01/15 15:370.0025 5
Arsenic <0.0025 mg/L 02/02/15 19:52 7440-38-202/01/15 15:370.0025 5
Cadmium 0.00098 mg/L 02/02/15 19:52 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 19:52 7440-47-302/01/15 15:370.0025 5
Copper 0.020 mg/L 02/02/15 19:52 7440-50-802/01/15 15:370.0050 5
Lead 0.032 mg/L 02/02/15 19:52 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 19:52 7440-02-002/01/15 15:370.0025 5
Zinc 0.41 mg/L 02/02/15 19:52 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 25.0 % 01/05/15 11:530.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-10 (50-51.5) Lab ID: 10292097041 Collected: 12/10/14 16:00 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.73 mg/kg 12/22/14 22:35 7440-36-012/22/14 11:500.59 20
Arsenic 30.8 mg/kg 12/22/14 22:35 7440-38-212/22/14 11:500.59 20
Cadmium 8.8 mg/kg 12/22/14 22:35 7440-43-912/22/14 11:500.095 20
Chromium 3.1 mg/kg 12/22/14 22:35 7440-47-312/22/14 11:500.59 20
Copper 201 mg/kg 12/22/14 22:35 7440-50-812/22/14 11:501.2 20
Lead 567 mg/kg 12/23/14 17:16 7439-92-112/22/14 11:503.0 500
Nickel 4.1 mg/kg 12/22/14 22:35 7440-02-012/22/14 11:500.59 20
Zinc 3370 mg/kg 12/23/14 17:16 7440-66-612/22/14 11:50148 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 02/03/15 11:20  Initial pH: 9.28; Final pH: 4.91

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 02/04/15 22:20 7440-38-202/04/15 13:270.012 5
Cadmium 0.031 mg/L 02/04/15 22:20 7440-43-902/04/15 13:270.0020 5
Chromium <0.012 mg/L 02/04/15 22:20 7440-47-302/04/15 13:270.012 5
Lead 1.1 mg/L 02/04/15 22:20 7439-92-102/04/15 13:270.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 8.99

6020A MET ICPMS, SPLP

Antimony 0.0064 mg/L 02/02/15 19:57 7440-36-002/01/15 15:370.0025 5
Arsenic 0.0068 mg/L 02/02/15 19:57 7440-38-202/01/15 15:370.0025 5
Cadmium 0.0081 mg/L 02/02/15 19:57 7440-43-902/01/15 15:370.00040 5
Chromium 0.0035 mg/L 02/02/15 19:57 7440-47-302/01/15 15:370.0025 5
Copper 0.19 mg/L 02/02/15 19:57 7440-50-802/01/15 15:370.0050 5
Lead 0.39 mg/L 02/02/15 19:57 7439-92-102/01/15 15:370.00050 5
Nickel 0.0097 mg/L 02/02/15 19:57 7440-02-002/01/15 15:370.0025 5
Zinc 3.8 mg/L 02/03/15 10:16 7440-66-602/01/15 15:370.25 50

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 24.1 % 01/05/15 11:530.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-10 (60-61.5) Lab ID: 10292097042 Collected: 12/11/14 07:50 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.99 mg/kg 12/22/14 22:39 7440-36-012/22/14 11:500.71 20
Arsenic 7.4 mg/kg 12/22/14 22:39 7440-38-212/22/14 11:500.71 20
Cadmium 2.6 mg/kg 12/22/14 22:39 7440-43-912/22/14 11:500.11 20
Chromium 6.0 mg/kg 12/22/14 22:39 7440-47-312/22/14 11:500.71 20
Copper 117 mg/kg 12/22/14 22:39 7440-50-812/22/14 11:501.4 20
Lead 184 mg/kg 12/23/14 17:21 7439-92-112/22/14 11:500.71 100
Nickel 8.4 mg/kg 12/22/14 22:39 7440-02-012/22/14 11:500.71 20
Zinc 793 mg/kg 12/23/14 17:21 7440-66-612/22/14 11:5035.5 100

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 02/03/15 11:20  Initial pH: 8.27; Final pH: 2.4

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 02/04/15 22:25 7440-38-202/04/15 13:270.012 5
Cadmium 0.043 mg/L 02/04/15 22:25 7440-43-902/04/15 13:270.0020 5
Chromium <0.012 mg/L 02/04/15 22:25 7440-47-302/04/15 13:270.012 5
Lead 0.61 mg/L 02/04/15 22:25 7439-92-102/04/15 13:270.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/31/15 13:12  Initial pH: ; Final pH: 8.78

6020A MET ICPMS, SPLP

Antimony 0.020 mg/L 02/02/15 20:02 7440-36-002/01/15 15:370.0025 5
Arsenic 0.0030 mg/L 02/02/15 20:02 7440-38-202/01/15 15:370.0025 5
Cadmium 0.00092 mg/L 02/02/15 20:02 7440-43-902/01/15 15:370.00040 5
Chromium <0.0025 mg/L 02/02/15 20:02 7440-47-302/01/15 15:370.0025 5
Copper 0.0087 mg/L 02/02/15 20:02 7440-50-802/01/15 15:370.0050 5
Lead 0.069 mg/L 02/02/15 20:02 7439-92-102/01/15 15:370.00050 5
Nickel <0.0025 mg/L 02/02/15 20:02 7440-02-002/01/15 15:370.0025 5
Zinc 0.33 mg/L 02/02/15 20:02 7440-66-602/01/15 15:370.025 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 29.6 % 01/05/15 11:540.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Sample: HSA-10 (63-63.5) Lab ID: 10292097043 Collected: 12/11/14 08:25 Received: 12/17/14 10:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.50 mg/kg 02/02/15 16:41 7440-36-002/01/15 12:170.50 20
Arsenic 1.2 mg/kg 02/02/15 16:41 7440-38-202/01/15 12:170.50 20
Cadmium 0.10 mg/kg 02/02/15 16:41 7440-43-902/01/15 12:170.081 20
Copper 6.6 mg/kg 02/02/15 16:41 7440-50-802/01/15 12:171.0 20
Lead 6.5 mg/kg 02/02/15 16:41 7439-92-102/01/15 12:170.10 20
Zinc 82.1 mg/kg 02/02/15 16:41 7440-66-602/01/15 12:175.0 20

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 1.7 % 02/02/15 11:500.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51399
EPA 3050

EPA 6020A
6020A Solids UPD4

Associated Lab Samples: 10292097001, 10292097003, 10292097005, 10292097006, 10292097007, 10292097014, 10292097016,
10292097019, 10292097020, 10292097023, 10292097027, 10292097030, 10292097031, 10292097034,
10292097035, 10292097037, 10292097039, 10292097041, 10292097042

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1870376
Associated Lab Samples: 10292097001, 10292097003, 10292097005, 10292097006, 10292097007, 10292097014, 10292097016,

10292097019, 10292097020, 10292097023, 10292097027, 10292097030, 10292097031, 10292097034,
10292097035, 10292097037, 10292097039, 10292097041, 10292097042

Matrix: Solid

Analyzed

Antimony mg/kg <0.50 0.50 12/23/14 15:07
Arsenic mg/kg <0.50 0.50 12/23/14 15:07
Cadmium mg/kg <0.079 0.079 12/23/14 15:07
Chromium mg/kg <0.50 0.50 12/23/14 15:07
Copper mg/kg <0.99 0.99 12/23/14 15:07
Lead mg/kg <0.099 0.099 12/23/14 15:07
Nickel mg/kg <0.50 0.50 12/23/14 15:07
Zinc mg/kg <5.0 5.0 12/23/14 15:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1870377LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/kg 18.819.2 98 80-120
Arsenic mg/kg 18.319.2 95 80-120
Cadmium mg/kg 19.119.2 99 80-120
Chromium mg/kg 18.619.2 97 80-120
Copper mg/kg 18.719.2 97 80-120
Lead mg/kg 19.319.2 100 80-120
Nickel mg/kg 18.919.2 98 80-120
Zinc mg/kg 19.019.2 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1870378MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10292097001

1870379

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/kg 21 78 75-12583 7 2021.2<0.54 16.8 18.0
Arsenic mg/kg M621 116 75-125129 10 2021.24.1 28.5 31.5
Cadmium mg/kg 21 111 75-125119 7 2021.24.6 27.9 29.9
Chromium mg/kg 21 110 75-125119 8 2021.21.3 24.5 26.5
Copper mg/kg M621 118 75-125140 11 2021.217.1 41.9 46.8
Lead mg/kg M621 259 75-125439 11 2021.2268 322 361
Nickel mg/kg 21 112 75-125123 9 2021.22.3 25.9 28.3
Zinc mg/kg E,M621 2180 75-1251770 4 2021.21560 2020 1940

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 38 of 60



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/52123
EPA 3050

EPA 6020A
6020A Solids UPD4

Associated Lab Samples: 10292097021, 10292097043

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1891342
Associated Lab Samples: 10292097021, 10292097043

Matrix: Solid

Analyzed

Antimony mg/kg <0.49 0.49 02/02/15 16:31
Arsenic mg/kg <0.49 0.49 02/02/15 16:31
Cadmium mg/kg <0.078 0.078 02/02/15 16:31
Copper mg/kg <0.97 0.97 02/02/15 16:31
Lead mg/kg <0.097 0.097 02/02/15 16:31
Zinc mg/kg <4.9 4.9 02/02/15 16:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1891343LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/kg 16.318.5 88 80-120
Arsenic mg/kg 16.818.5 90 80-120
Cadmium mg/kg 16.618.5 90 80-120
Copper mg/kg 17.218.5 93 80-120
Lead mg/kg 17.318.5 93 80-120
Zinc mg/kg 17.018.5 92 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1891344MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10292097021

1891345

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/kg R119.7 87 75-125103 26 2021.7<0.56 17.3 22.6
Arsenic mg/kg 19.7 104 75-125117 19 2021.72.4 22.9 27.8
Cadmium mg/kg R119.7 101 75-125117 24 2021.70.24 20.1 25.6
Copper mg/kg 19.7 107 75-125120 18 2021.74.9 25.8 31.0
Lead mg/kg R119.7 98 75-125114 22 2021.72.9 22.2 27.6
Zinc mg/kg 19.7 114 75-125111 3 2021.729.0 51.4 53.1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/52217
EPA 3020

EPA 6020A
6020A TCLP UPD4

Associated Lab Samples: 10292097003, 10292097020, 10292097027, 10292097030, 10292097039, 10292097041, 10292097042

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1893954
Associated Lab Samples: 10292097003, 10292097020, 10292097027, 10292097030, 10292097039, 10292097041, 10292097042

Matrix: Water

Analyzed

Arsenic mg/L <0.0025 0.0025 02/04/15 21:47
Cadmium mg/L <0.00040 0.00040 02/04/15 21:47
Chromium mg/L <0.0025 0.0025 02/04/15 21:47
Lead mg/L <0.00050 0.00050 02/04/15 21:47

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1892242
Associated Lab Samples: 10292097003, 10292097020, 10292097027, 10292097030, 10292097039, 10292097041, 10292097042

Matrix: Water

Analyzed

Arsenic mg/L <0.012 0.012 02/04/15 21:57
Cadmium mg/L <0.0020 0.0020 02/04/15 21:57
Chromium mg/L <0.012 0.012 02/04/15 21:57
Lead mg/L <0.0025 0.0025 02/04/15 21:57

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1892243
Associated Lab Samples: 10292097003, 10292097020, 10292097027, 10292097030, 10292097039, 10292097041, 10292097042

Matrix: Water

Analyzed

Arsenic mg/L <0.012 0.012 02/04/15 22:44
Cadmium mg/L <0.0020 0.0020 02/04/15 22:44
Chromium mg/L <0.012 0.012 02/04/15 22:44
Lead mg/L <0.0025 0.0025 02/04/15 22:44

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1893955LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/L 0.40.4 99 80-120
Cadmium mg/L 0.40.4 100 80-120
Chromium mg/L 0.41.4 103 80-120
Lead mg/L 0.41.4 102 80-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1893956MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10292097003

1893957

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/L .4 103 75-125102 1 20.4<0.0025 0.41 0.41
Cadmium mg/L .4 102 75-125100 2 20.4<0.00040 0.46 0.45
Chromium mg/L .4 105 75-125103 2 20.4<0.0025 0.42 0.41
Lead mg/L .4 116 75-12586 5 20.40.0025 2.4 2.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/52155
EPA 3020

EPA 6020A
6020A SPLP UPD4

Associated Lab Samples: 10292097003, 10292097006, 10292097020, 10292097027, 10292097030, 10292097034, 10292097037,
10292097039, 10292097041, 10292097042

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1892182
Associated Lab Samples: 10292097003, 10292097006, 10292097020, 10292097027, 10292097030, 10292097034, 10292097037,

10292097039, 10292097041, 10292097042

Matrix: Water

Analyzed

Antimony mg/L <0.00050 0.00050 02/02/15 18:26
Arsenic mg/L <0.00050 0.00050 02/02/15 18:26
Cadmium mg/L <0.000080 0.000080 02/02/15 18:26
Chromium mg/L <0.00050 0.00050 02/02/15 18:26
Copper mg/L <0.0010 0.0010 02/02/15 18:26
Lead mg/L <0.00010 0.00010 02/02/15 18:26
Nickel mg/L <0.00050 0.00050 02/02/15 18:26
Zinc mg/L <0.0050 0.0050 02/02/15 18:26

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1891421
Associated Lab Samples: 10292097003, 10292097006, 10292097020, 10292097027, 10292097030, 10292097034, 10292097037,

10292097039, 10292097041, 10292097042

Matrix: Solid

Analyzed

Antimony mg/L <0.0025 0.0025 02/02/15 18:36
Arsenic mg/L <0.0025 0.0025 02/02/15 18:36
Cadmium mg/L <0.00040 0.00040 02/02/15 18:36
Chromium mg/L <0.0025 0.0025 02/02/15 18:36
Copper mg/L <0.0050 0.0050 02/02/15 18:36
Lead mg/L <0.00050 0.00050 02/02/15 18:36
Nickel mg/L <0.0025 0.0025 02/02/15 18:36
Zinc mg/L <0.025 0.025 02/02/15 18:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1892183LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/L 0.077.08 96 80-120
Arsenic mg/L 0.078.08 98 80-120
Cadmium mg/L 0.077.08 96 80-120
Chromium mg/L 0.076.08 94 80-120
Copper mg/L 0.079.08 99 80-120
Lead mg/L 0.078.08 97 80-120
Nickel mg/L 0.080.08 100 80-120
Zinc mg/L 0.078.08 97 80-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1892184MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10292097003

1892185

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/L .08 107 75-125104 3 20.080.0036 0.089 0.087
Arsenic mg/L .08 107 75-125103 4 20.08<0.0025 0.086 0.083
Cadmium mg/L .08 106 75-125103 3 20.08<0.00040 0.085 0.083
Chromium mg/L .08 104 75-125101 3 20.08<0.0025 0.083 0.081
Copper mg/L .08 108 75-125105 3 20.08<0.0050 0.088 0.085
Lead mg/L .08 108 75-125105 3 20.080.0025 0.089 0.087
Nickel mg/L .08 108 75-125105 3 20.08<0.0025 0.087 0.084
Zinc mg/L .08 102 75-12598 3 20.080.026 0.11 0.10
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51626
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10292097001, 10292097003

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10292097001
1876706SAMPLE DUPLICATE:

Percent Moisture % 7.1 5 306.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10293120007
1876707SAMPLE DUPLICATE:

Percent Moisture % 5.3 9 304.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51627
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10292097005, 10292097006, 10292097007, 10292097014, 10292097016, 10292097019, 10292097020,
10292097023, 10292097027, 10292097030, 10292097031, 10292097034, 10292097035, 10292097037,
10292097039, 10292097041, 10292097042

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10292097005
1876798SAMPLE DUPLICATE:

Percent Moisture % 21.1 0 3021.2

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10292097042
1876805SAMPLE DUPLICATE:

Percent Moisture % 29.6 0 3029.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/52167
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10292097021, 10292097043

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10295556009
1892421SAMPLE DUPLICATE:

Percent Moisture % 15.3 3 3014.8

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10295180001
1892452SAMPLE DUPLICATE:

Percent Moisture % 19.2 1 3019.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/17889
Modified Sobek 3.2

Modified Sobek 3.2
Sobek Acid Base Potential

Associated Lab Samples: 10292097001, 10292097003, 10292097006, 10292097023, 10292097027, 10292097030

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1874576
Associated Lab Samples: 10292097001, 10292097003, 10292097006, 10292097023, 10292097027, 10292097030

Matrix: Solid

Analyzed

Neutralization Potential tons/1000 <0.5 0.50 12/29/14 12:00

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10292097006
1874577SAMPLE DUPLICATE:

Neutralization Potential tons/1000 199200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/17890
Modified Sobek 3.2

Modified Sobek 3.2
Sobek Extractable Sulfur

Associated Lab Samples: 10292097001, 10292097003, 10292097006, 10292097023, 10292097027, 10292097030

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1874578
Associated Lab Samples: 10292097001, 10292097003, 10292097006, 10292097023, 10292097027, 10292097030

Matrix: Solid

Analyzed

Total Sulfur % (w/w) <0.050 0.050 12/31/14 08:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1874579LABORATORY CONTROL SAMPLE:
LCSSpike

Total Sulfur % (w/w) 1.101.06 104 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10292097006
1874580SAMPLE DUPLICATE:

Sulfur, HCl Extractable % (w/w) <0.050 200.210
Sulfur, HNO3 Extractable % (w/w) 0.120 D640 200.0800
Sulfur, Hot Water Extractable % (w/w) 0.340 C0,D6140 200.0600
Sulfur, Residual % (w/w) <0.050 20<0.050
Total Sulfur % (w/w) 0.340 3 200.350

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:06 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 48 of 60



#=QL#

QUALIFIERS

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS

Result confirmed by second analysis.C0
The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10292097001 ASB/6196HSA-7 (10-11.5)
10292097003 ASB/6196HSA-7 (35-36.5)
10292097006 ASB/6196HSA-7 (70-71.5)
10292097023 ASB/6196HSA-9 (10-11.5)
10292097027 ASB/6196HSA-9 (50-51.5)
10292097030 ASB/6196HSA-9 (80-81.5)

10292097001 MPRP/51399 ICPM/22832HSA-7 (10-11.5) EPA 3050 EPA 6020A
10292097003 MPRP/51399 ICPM/22832HSA-7 (35-36.5) EPA 3050 EPA 6020A
10292097005 MPRP/51399 ICPM/22832HSA-7 (60-61.5) EPA 3050 EPA 6020A
10292097006 MPRP/51399 ICPM/22832HSA-7 (70-71.5) EPA 3050 EPA 6020A
10292097007 MPRP/51399 ICPM/22832HSA-7 (76.1-76.5) EPA 3050 EPA 6020A
10292097014 MPRP/51399 ICPM/22832HSA-8 (20-21.5) EPA 3050 EPA 6020A
10292097016 MPRP/51399 ICPM/22832HSA-8 (40-41.5) EPA 3050 EPA 6020A
10292097019 MPRP/51399 ICPM/22832HSA-8 (70-71.5) EPA 3050 EPA 6020A
10292097020 MPRP/51399 ICPM/22832HSA-8 (76.4-76.5) EPA 3050 EPA 6020A

10292097021 MPRP/52123 ICPM/23122HSA-8 (80-81.5) EPA 3050 EPA 6020A

10292097023 MPRP/51399 ICPM/22832HSA-9 (10-11.5) EPA 3050 EPA 6020A
10292097027 MPRP/51399 ICPM/22832HSA-9 (50-51.5) EPA 3050 EPA 6020A
10292097030 MPRP/51399 ICPM/22832HSA-9 (80-81.5) EPA 3050 EPA 6020A
10292097031 MPRP/51399 ICPM/22832HSA-9 (85-86.5) EPA 3050 EPA 6020A
10292097034 MPRP/51399 ICPM/22832HSA-11 (20-21.5) EPA 3050 EPA 6020A
10292097035 MPRP/51399 ICPM/22832HSA-11 (25.5-26.5) EPA 3050 EPA 6020A
10292097037 MPRP/51399 ICPM/22832HSA-10 (10-11.5) EPA 3050 EPA 6020A
10292097039 MPRP/51399 ICPM/22832HSA-10 (30-31.5) EPA 3050 EPA 6020A
10292097041 MPRP/51399 ICPM/22832HSA-10 (50-51.5) EPA 3050 EPA 6020A
10292097042 MPRP/51399 ICPM/22832HSA-10 (60-61.5) EPA 3050 EPA 6020A

10292097043 MPRP/52123 ICPM/23122HSA-10 (63-63.5) EPA 3050 EPA 6020A

10292097003 MPRP/52217 ICPM/23146HSA-7 (35-36.5) EPA 3020 EPA 6020A
10292097020 MPRP/52217 ICPM/23146HSA-8 (76.4-76.5) EPA 3020 EPA 6020A
10292097027 MPRP/52217 ICPM/23146HSA-9 (50-51.5) EPA 3020 EPA 6020A
10292097030 MPRP/52217 ICPM/23146HSA-9 (80-81.5) EPA 3020 EPA 6020A
10292097039 MPRP/52217 ICPM/23146HSA-10 (30-31.5) EPA 3020 EPA 6020A
10292097041 MPRP/52217 ICPM/23146HSA-10 (50-51.5) EPA 3020 EPA 6020A
10292097042 MPRP/52217 ICPM/23146HSA-10 (60-61.5) EPA 3020 EPA 6020A

10292097003 MPRP/52155 ICPM/23121HSA-7 (35-36.5) EPA 3020 EPA 6020A
10292097006 MPRP/52155 ICPM/23121HSA-7 (70-71.5) EPA 3020 EPA 6020A
10292097020 MPRP/52155 ICPM/23121HSA-8 (76.4-76.5) EPA 3020 EPA 6020A
10292097027 MPRP/52155 ICPM/23121HSA-9 (50-51.5) EPA 3020 EPA 6020A
10292097030 MPRP/52155 ICPM/23121HSA-9 (80-81.5) EPA 3020 EPA 6020A
10292097034 MPRP/52155 ICPM/23121HSA-11 (20-21.5) EPA 3020 EPA 6020A
10292097037 MPRP/52155 ICPM/23121HSA-10 (10-11.5) EPA 3020 EPA 6020A
10292097039 MPRP/52155 ICPM/23121HSA-10 (30-31.5) EPA 3020 EPA 6020A
10292097041 MPRP/52155 ICPM/23121HSA-10 (50-51.5) EPA 3020 EPA 6020A
10292097042 MPRP/52155 ICPM/23121HSA-10 (60-61.5) EPA 3020 EPA 6020A

10292097001 MPRP/51626HSA-7 (10-11.5) ASTM D2974
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10292097
0504-100-00 Van Stone Mine

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10292097003 MPRP/51626HSA-7 (35-36.5) ASTM D2974

10292097005 MPRP/51627HSA-7 (60-61.5) ASTM D2974
10292097006 MPRP/51627HSA-7 (70-71.5) ASTM D2974
10292097007 MPRP/51627HSA-7 (76.1-76.5) ASTM D2974
10292097014 MPRP/51627HSA-8 (20-21.5) ASTM D2974
10292097016 MPRP/51627HSA-8 (40-41.5) ASTM D2974
10292097019 MPRP/51627HSA-8 (70-71.5) ASTM D2974
10292097020 MPRP/51627HSA-8 (76.4-76.5) ASTM D2974

10292097021 MPRP/52167HSA-8 (80-81.5) ASTM D2974

10292097023 MPRP/51627HSA-9 (10-11.5) ASTM D2974
10292097027 MPRP/51627HSA-9 (50-51.5) ASTM D2974
10292097030 MPRP/51627HSA-9 (80-81.5) ASTM D2974
10292097031 MPRP/51627HSA-9 (85-86.5) ASTM D2974
10292097034 MPRP/51627HSA-11 (20-21.5) ASTM D2974
10292097035 MPRP/51627HSA-11 (25.5-26.5) ASTM D2974
10292097037 MPRP/51627HSA-10 (10-11.5) ASTM D2974
10292097039 MPRP/51627HSA-10 (30-31.5) ASTM D2974
10292097041 MPRP/51627HSA-10 (50-51.5) ASTM D2974
10292097042 MPRP/51627HSA-10 (60-61.5) ASTM D2974

10292097043 MPRP/52167HSA-10 (63-63.5) ASTM D2974

10292097001 MT/17889HSA-7 (10-11.5) Modified Sobek 3.2
10292097003 MT/17889HSA-7 (35-36.5) Modified Sobek 3.2
10292097006 MT/17889HSA-7 (70-71.5) Modified Sobek 3.2
10292097023 MT/17889HSA-9 (10-11.5) Modified Sobek 3.2
10292097027 MT/17889HSA-9 (50-51.5) Modified Sobek 3.2
10292097030 MT/17889HSA-9 (80-81.5) Modified Sobek 3.2

10292097001 MT/17890HSA-7 (10-11.5) Modified Sobek 3.2
10292097003 MT/17890HSA-7 (35-36.5) Modified Sobek 3.2
10292097006 MT/17890HSA-7 (70-71.5) Modified Sobek 3.2
10292097023 MT/17890HSA-9 (10-11.5) Modified Sobek 3.2
10292097027 MT/17890HSA-9 (50-51.5) Modified Sobek 3.2
10292097030 MT/17890HSA-9 (80-81.5) Modified Sobek 3.2

10292097001 MT/17907HSA-7 (10-11.5) Modified Sobek 3.2
10292097003 MT/17907HSA-7 (35-36.5) Modified Sobek 3.2
10292097006 MT/17907HSA-7 (70-71.5) Modified Sobek 3.2
10292097023 MT/17907HSA-9 (10-11.5) Modified Sobek 3.2
10292097027 MT/17907HSA-9 (50-51.5) Modified Sobek 3.2
10292097030 MT/17907HSA-9 (80-81.5) Modified Sobek 3.2
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REPORT OF:

John Haney
GeoEngineers, Inc - WA
523 East Second Ave.
Spokane, WA 99202

Bulk Material Analysis - Van Stone Mine

DATE:
PACE PROJECT NO:
PAGE:

December 24, 2014
10292097

1 of 9

CASE NARRATIVE:

REPORT TO:

On December 17, 2014, our laboratory received 6 bulk material sample(s) from the client.  The asbestos analysis was
performed in accordance with EPA 600/M4-82-020 and EPA/600/R-93/116 official test methods as outlined in 40CFR763.109
appendix A.

The samples will be held for sixty (60) days from the date of this report.

A < sign indicates the value reported was the practical quantitation limit for this sample using the method described.
Concentrations of analyte, if present, below this were not quantifiable.

Pace Analytical Services, Inc. is accredited by the National Voluntary Laboratory Accreditation Program (NVLAP) for conducting
asbestos analysis (NVLAP Lab Code 101292-0).  Each result listed in the report applies only to the sample analyzed.  This
report may not be used to claim product endorsement by NVLAP or any agency of the U.S. Government nor may it be
reproduced except in full without written approval of Pace Analytical Services, Inc.

12/19/14 Per client request only the following samples are to be analyzed for ABA and Asbestos has been added:

HSA-7(10-11.5)

HSA-7(35-36.5)

HSA-7(70-71.5)

HSA-9(10-11.5)

HSA-9(50-51.5)

HSA-9(80-81.5)

Project Manager Analyst/Approved Signatory

Will Thomas for

jennifer.gross@pacelabs.com
Jennifer Gross - Project Manager

Michael Otness - Laboratory Analyst
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Building Material Analysis

 Asbestos Content

Pace Analytical Services, Inc.

Billings Laboratory

150 North 9th Street

Billings, MT 59101

Layers Color Matrix

10292097001 12/22/2014 HSA-7 (10-11.5) 1/1 Gray Sand None Detected 100% Nonfibrous Binder
10292097003 12/22/2014 HSA-7 (35.36.5) 1/1 Gray Sand <1 Chrysotile 98% Nonfibrous Binder

<1 Actinolite
10292097006 12/22/2014 HSA-7 (70.71.5) 1/1 Gray Sand None Detected 100% Nonfibrous Binder
10292097023 12/22/2014 HSA-9 (10.11.5) 1/1 Gray Sand None Detected 100% Nonfibrous Binder
10292097027 12/22/2014 HSA-9 (50.51.5) 1/1 Gray Sand None Detected 100% Nonfibrous Binder
10292097030 12/22/2014 HAS-9 (80-81.5) 1/1 Gray Sand None Detected 100% Nonfibrous Binder

Michael Otness, analyst

In the case of nonhomogeneous samples (samples which contain more than one visually distinct material which is not mixed), concentrations of materials are 
given for each layer and, where applicable, composite values are given for the entire sample.  The quantification of asbestos in the sample is an estimate only 
due to the nature of the test method.

Non-Asbestos Material 
Identification 

Sample 
Identification

GeoEngineers WA
Sobeks

Lab Number Date Analyzed  Sample Description Asbestos Identification 
and Estimated Quantity
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March 11, 2015

LIMS USE: FR - JOHN HANEY
LIMS OBJECT ID: 10294014

10294014
Project:
Pace Project No.:

RE:

John Haney
GeoEngineers, Inc - WA
523 East Second Ave.
Spokane, WA 99202

0504-100-00 Van Stone Mine

Dear John Haney:
Enclosed are the analytical results for sample(s) received by the laboratory on January 13, 2015.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

02/24/15 Per client request the following samples were analyzed for TCLP As, Cd, Pb, Hg and SPLP
As, Cd, Cu, Pb, Sb, Zn, Hg:

HSA-1 (20-21.5)
HSA-1 (30-31.5)
HSA-2 (10-11.5)
HSA-3 (10-11.5)
HSA-3 (20-21.5)
HSA-4 (10-11.5)
HSA-4 (20-21.5)
HSA-4 (25-26)
HSA-5 (10-11.5)
HSA-5 (20-21.5)
HSA-6 (10-11.5)
HSA-6 (20-21.5)
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March 11, 2015
Page 2

LIMS USE: FR - JOHN HANEY
LIMS OBJECT ID: 10294014

Per client request the following samples were analyzed for Asbestos:

HSA-3 (10-11.5)
HSA-3 (20-21.5)
HSA-6 (10-11.5)
HSA-6 (20-21.5)

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

Sincerely,

Jennifer Gross
jennifer.gross@pacelabs.com
Project Manager

Enclosures

cc: Chelsea Voss, GeoEngineers
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CERTIFICATIONS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

Montana Certification IDs
150 N. 9th Street, Billings, MT  59101
Colorado Asbestos #: 17119
A2LA Certification #: 3590.01
EPA Region 8 Certification #: 8TMS-L
Idaho Certification #: MT00012

Minnesota Dept of Health Certification #: 030-999-442
Montana Certification #: MT CERT0040
North Dakota Dept. Of Health #: R-209
NVLAP Certification #: 101292-0
Washington Department of Ecology #: C993
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SAMPLE SUMMARY

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID Matrix Date Collected Date Received

10294014001 HSA-6(10-11.5) Solid 01/07/15 11:35 01/13/15 10:00

10294014002 HSA-6(20-21.5) Solid 01/07/15 12:00 01/13/15 10:00

10294014003 HSA-6(30-31.5) Solid 01/07/15 12:30 01/13/15 10:00

10294014004 HSA-6(35-36.5) Solid 01/07/15 13:00 01/13/15 10:00

10294014005 HSA-6(40-41) Solid 01/07/15 13:15 01/13/15 10:00

10294014006 HSA-6(45-46.5) Solid 01/07/15 13:30 01/13/15 10:00

10294014007 HSA-6(50-51.5) Solid 01/07/15 14:00 01/13/15 10:00

10294014008 HSA-5(10-11.5) Solid 01/08/15 08:30 01/13/15 10:00

10294014009 HSA-5(20-21.5) Solid 01/08/15 09:00 01/13/15 10:00

10294014010 HSA-5(30-31.5) Solid 01/08/15 09:25 01/13/15 10:00

10294014011 HSA-1(10-11.5) Solid 01/08/15 12:00 01/13/15 10:00

10294014012 HSA-1(20-21.5) Solid 01/08/15 12:30 01/13/15 10:00

10294014013 HSA-1(30-31.5) Solid 01/08/15 13:00 01/13/15 10:00

10294014014 HSA-1(40-41.5) Solid 01/08/15 13:20 01/13/15 10:00

10294014015 HSA-1(45-46.5) Solid 01/08/15 13:40 01/13/15 10:00

10294014016 HSA-1(50-51.5) Solid 01/08/15 13:50 01/13/15 10:00

10294014017 HSA-1(55-56.5) Solid 01/08/15 14:00 01/13/15 10:00

10294014018 HSA-1(60-61.5) Solid 01/08/15 14:15 01/13/15 10:00

10294014019 HSA-2(10-11.5) Solid 01/09/15 08:15 01/13/15 10:00

10294014020 HSA-2(15-16.5) Solid 01/09/15 09:00 01/13/15 10:00

10294014021 HSA-2(20-21.5) Solid 01/09/15 09:10 01/13/15 10:00

10294014022 HSA-2(25-26) Solid 01/09/15 09:20 01/13/15 10:00

10294014023 HSA-2(30-31.5) Solid 01/09/15 09:40 01/13/15 10:00

10294014024 HSA-3(10-11.5) Solid 01/09/15 11:00 01/13/15 10:00

10294014025 HSA-3(20-21.5) Solid 01/09/15 11:15 01/13/15 10:00

10294014026 HSA-3(30-31.5) Solid 01/09/15 11:40 01/13/15 10:00

10294014027 HSA-3(35-36.5) Solid 01/09/15 12:00 01/13/15 10:00

10294014028 HSA-3(40-41.5) Solid 01/09/15 12:40 01/13/15 10:00

10294014029 HSA-3(43-44.5) Solid 01/09/15 13:10 01/13/15 10:00

10294014030 HSA-4(10-11.5) Solid 01/09/15 14:40 01/13/15 10:00

10294014031 HSA-4(20-21.5) Solid 01/09/15 15:00 01/13/15 10:00

10294014032 HSA-4(25-26) Solid 01/09/15 15:20 01/13/15 10:00

10294014033 HSA-4(30-30.5) Solid 01/09/15 15:40 01/13/15 10:00
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10294014001 HSA-6(10-11.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014002 HSA-6(20-21.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014003 HSA-6(30-31.5) EPA 6020A 6 PASI-MTT3

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

10294014008 HSA-5(10-11.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014009 HSA-5(20-21.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014010 HSA-5(30-31.5) EPA 6020A 6 PASI-MTT3

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

10294014012 HSA-1(20-21.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014013 HSA-1(30-31.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014014 HSA-1(40-41.5) EPA 6020A 6 PASI-MTT3

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

10294014019 HSA-2(10-11.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014020 HSA-2(15-16.5) EPA 6020A 6 PASI-MTT3

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

10294014021 HSA-2(20-21.5) EPA 6020A 6 PASI-MTT3

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

10294014024 HSA-3(10-11.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014025 HSA-3(20-21.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014026 HSA-3(30-31.5) EPA 6020A 6 PASI-MTT3

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

10294014030 HSA-4(10-11.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

Modified Sobek 3.2 2 PASI-MTWT1

10294014031 HSA-4(20-21.5) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

10294014032 HSA-4(25-26) EPA 6020A 6 PASI-MTT3

EPA 6020A 3 PASI-MTT3

EPA 6020A 6 PASI-MRJS

EPA 7470A 1 PASI-MDM

EPA 7470A 1 PASI-MJDD

EPA 7471 1 PASI-MDM

ASTM D2974 1 PASI-MJDL

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 8 of 63
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-6(10-11.5) Lab ID: 10294014001 Collected: 01/07/15 11:35 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.82 mg/kg 01/21/15 10:49 7440-36-0 M601/20/15 10:440.47 20
Arsenic 6.3 mg/kg 01/21/15 10:49 7440-38-201/20/15 10:440.47 20
Cadmium 13.0 mg/kg 01/21/15 10:49 7440-43-901/20/15 10:440.076 20
Copper 27.9 mg/kg 01/21/15 10:49 7440-50-8 M601/20/15 10:440.95 20
Lead 240 mg/kg 01/21/15 19:41 7439-92-1 M601/20/15 10:442.4 500
Zinc 5410 mg/kg 01/21/15 19:41 7440-66-6 M6,R101/20/15 10:44119 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 9.43; Final pH: 5.21

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 03/05/15 11:06 7440-38-203/04/15 14:160.012 5
Cadmium 0.078 mg/L 03/05/15 11:06 7440-43-903/04/15 14:160.0020 5
Lead 2.6 mg/L 03/05/15 11:06 7439-92-1 M603/04/15 14:160.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.88; Final pH: 8.88

6020A MET ICPMS, SPLP

Antimony 0.0022 mg/L 03/09/15 11:22 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 11:22 7440-38-203/08/15 20:480.00050 1
Cadmium <0.000080 mg/L 03/09/15 11:22 7440-43-903/08/15 20:480.000080 1
Copper <0.0010 mg/L 03/09/15 11:22 7440-50-803/08/15 20:480.0010 1
Lead 0.0012 mg/L 03/09/15 11:22 7439-92-103/08/15 20:480.00010 1
Zinc 0.011 mg/L 03/09/15 11:22 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.88; Final pH: 8.88

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:26 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 9.43; Final pH: 5.21

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:28 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0019 mg/L 01/21/15 13:01 7439-97-601/20/15 12:020.00020 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 10 % 01/16/15 13:470.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 480 tons/1000 01/26/15 11:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 10:320.050 1
Sulfur, HNO3 Extractable 0.521 % (w/w) 01/26/15 10:320.050 1
Sulfur, Hot Water Extractable 1.10 % (w/w) 01/26/15 10:320.050 1
Sulfur, Residual 0.141 % (w/w) 01/26/15 10:320.050 1
Total Sulfur 1.17 % (w/w) 01/26/15 10:320.050 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-6(10-11.5) Lab ID: 10294014001 Collected: 01/07/15 11:35 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 459 tons/1000 01/27/15 15:001
Acid Potential 21 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-6(20-21.5) Lab ID: 10294014002 Collected: 01/07/15 12:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 1.5 mg/kg 01/21/15 10:41 7440-36-001/20/15 10:440.54 20
Arsenic 5.9 mg/kg 01/21/15 10:41 7440-38-201/20/15 10:440.54 20
Cadmium 25.8 mg/kg 01/21/15 10:41 7440-43-901/20/15 10:440.086 20
Copper 18.9 mg/kg 01/21/15 10:41 7440-50-801/20/15 10:441.1 20
Lead 335 mg/kg 01/21/15 19:55 7439-92-101/20/15 10:4410.8 2000
Zinc 11700 mg/kg 01/21/15 19:55 7440-66-601/20/15 10:44540 2000

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 9.59; Final pH: 2.14

6020A MET ICPMS, TCLP

Arsenic <0.0025 mg/L 03/05/15 09:39 7440-38-203/04/15 14:100.0025 1
Cadmium 0.068 mg/L 03/05/15 09:39 7440-43-903/04/15 14:100.00040 1
Lead 2.3 mg/L 03/05/15 10:13 7439-92-103/04/15 14:100.0050 10

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.86; Final pH: 8.86

6020A MET ICPMS, SPLP

Antimony 0.0024 mg/L 03/09/15 11:47 7440-36-003/08/15 20:480.00050 1
Arsenic 0.00095 mg/L 03/09/15 11:47 7440-38-203/08/15 20:480.00050 1
Cadmium <0.000080 mg/L 03/09/15 11:47 7440-43-903/08/15 20:480.000080 1
Copper <0.0010 mg/L 03/09/15 11:47 7440-50-803/08/15 20:480.0010 1
Lead 0.0024 mg/L 03/09/15 11:47 7439-92-103/08/15 20:480.00010 1
Zinc 0.019 mg/L 03/09/15 11:47 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.86; Final pH: 8.86

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:34 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 9.59; Final pH: 2.14

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:36 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0032 mg/L 01/21/15 13:07 7439-97-601/20/15 12:020.00020 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 11.0 % 01/16/15 13:480.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 400 tons/1000 01/26/15 11:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 11:100.050 1
Sulfur, HNO3 Extractable 0.321 % (w/w) 01/26/15 11:100.050 1
Sulfur, Hot Water Extractable 0.862 % (w/w) 01/26/15 11:100.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 11:100.050 1
Total Sulfur 0.885 % (w/w) 01/26/15 11:100.050 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-6(20-21.5) Lab ID: 10294014002 Collected: 01/07/15 12:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 389 tons/1000 01/27/15 15:001
Acid Potential 11 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-6(30-31.5) Lab ID: 10294014003 Collected: 01/07/15 12:30 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.56 mg/kg 01/21/15 19:58 7440-36-001/20/15 10:440.56 20
Arsenic 0.76 mg/kg 01/21/15 19:58 7440-38-201/20/15 10:440.56 20
Cadmium <0.090 mg/kg 01/21/15 19:58 7440-43-901/20/15 10:440.090 20
Copper 3.2 mg/kg 01/21/15 19:58 7440-50-801/20/15 10:441.1 20
Lead 5.4 mg/kg 01/21/15 19:58 7439-92-101/20/15 10:440.11 20
Zinc 45.6 mg/kg 01/21/15 19:58 7440-66-601/20/15 10:445.6 20

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.023 mg/kg 01/21/15 13:09 7439-97-601/20/15 12:020.023 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 12.4 % 01/16/15 13:480.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-5(10-11.5) Lab ID: 10294014008 Collected: 01/08/15 08:30 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.56 mg/kg 01/21/15 11:12 7440-36-001/20/15 10:440.56 20
Arsenic 5.9 mg/kg 01/21/15 11:12 7440-38-201/20/15 10:440.56 20
Cadmium 5.7 mg/kg 01/21/15 11:12 7440-43-901/20/15 10:440.089 20
Copper 32.4 mg/kg 01/21/15 11:12 7440-50-801/20/15 10:441.1 20
Lead 146 mg/kg 01/21/15 20:01 7439-92-101/20/15 10:441.1 200
Zinc 2890 mg/kg 01/21/15 20:01 7440-66-601/20/15 10:4455.7 200

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 9.14; Final pH: 5.72

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 03/05/15 10:58 7440-38-203/04/15 14:160.012 5
Cadmium 0.11 mg/L 03/05/15 10:58 7440-43-903/04/15 14:160.0020 5
Lead 1.6 mg/L 03/05/15 10:58 7439-92-103/04/15 14:160.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.51; Final pH: 8.51

6020A MET ICPMS, SPLP

Antimony 0.0018 mg/L 03/09/15 11:52 7440-36-003/08/15 20:480.00050 1
Arsenic 0.00051 mg/L 03/09/15 11:52 7440-38-203/08/15 20:480.00050 1
Cadmium 0.000090 mg/L 03/09/15 11:52 7440-43-903/08/15 20:480.000080 1
Copper <0.0010 mg/L 03/09/15 11:52 7440-50-803/08/15 20:480.0010 1
Lead 0.0029 mg/L 03/09/15 11:52 7439-92-103/08/15 20:480.00010 1
Zinc 0.027 mg/L 03/09/15 11:52 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.51; Final pH: 8.51

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:36 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 9.14; Final pH: 5.72

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:38 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0011 mg/L 01/21/15 13:11 7439-97-601/20/15 12:020.00025 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 19.1 % 01/16/15 13:480.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 510 tons/1000 01/26/15 11:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 11:260.050 1
Sulfur, HNO3 Extractable 0.151 % (w/w) 01/26/15 11:260.050 1
Sulfur, Hot Water Extractable 0.476 % (w/w) 01/26/15 11:260.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 11:260.050 1
Total Sulfur 0.482 % (w/w) 01/26/15 11:260.050 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-5(10-11.5) Lab ID: 10294014008 Collected: 01/08/15 08:30 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 500 tons/1000 01/27/15 15:001
Acid Potential 5.3 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-5(20-21.5) Lab ID: 10294014009 Collected: 01/08/15 09:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.79 mg/kg 01/21/15 11:15 7440-36-001/20/15 10:440.61 20
Arsenic 7.7 mg/kg 01/21/15 11:15 7440-38-201/20/15 10:440.61 20
Cadmium 9.5 mg/kg 01/21/15 11:15 7440-43-901/20/15 10:440.097 20
Copper 149 mg/kg 01/21/15 11:15 7440-50-801/20/15 10:441.2 20
Lead 716 mg/kg 01/21/15 20:04 7439-92-101/20/15 10:441.2 200
Zinc 4340 mg/kg 01/21/15 20:04 7440-66-601/20/15 10:4460.6 200

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 8.94; Final pH: 5.54

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 03/05/15 11:01 7440-38-203/04/15 14:160.012 5
Cadmium 0.088 mg/L 03/05/15 11:01 7440-43-903/04/15 14:160.0020 5
Lead 2.1 mg/L 03/05/15 11:01 7439-92-103/04/15 14:160.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.15; Final pH: 8.15

6020A MET ICPMS, SPLP

Antimony 0.0046 mg/L 03/09/15 12:29 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 12:29 7440-38-203/08/15 20:480.00050 1
Cadmium 0.00022 mg/L 03/09/15 12:29 7440-43-903/08/15 20:480.000080 1
Copper 0.0055 mg/L 03/09/15 12:29 7440-50-803/08/15 20:480.0010 1
Lead 0.0042 mg/L 03/09/15 12:29 7439-92-103/08/15 20:480.00010 1
Zinc 0.033 mg/L 03/09/15 12:29 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.15; Final pH: 8.15

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:44 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 8.94; Final pH: 5.54

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:41 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0043 mg/L 01/21/15 13:17 7439-97-601/20/15 12:020.00024 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 23.6 % 01/16/15 13:490.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 580 tons/1000 01/26/15 11:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 11:450.050 1
Sulfur, HNO3 Extractable 0.325 % (w/w) 01/26/15 11:450.050 1
Sulfur, Hot Water Extractable 0.175 % (w/w) 01/26/15 11:450.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 11:450.050 1
Total Sulfur 0.175 % (w/w) 01/26/15 11:450.050 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-5(20-21.5) Lab ID: 10294014009 Collected: 01/08/15 09:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 570 tons/1000 01/27/15 15:001
Acid Potential 11 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-5(30-31.5) Lab ID: 10294014010 Collected: 01/08/15 09:25 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.41 mg/kg 01/21/15 20:15 7440-36-001/20/15 10:440.41 20
Arsenic 0.66 mg/kg 01/21/15 20:15 7440-38-201/20/15 10:440.41 20
Cadmium <0.066 mg/kg 01/21/15 20:15 7440-43-901/20/15 10:440.066 20
Copper 2.8 mg/kg 01/21/15 20:15 7440-50-801/20/15 10:440.83 20
Lead 4.2 mg/kg 01/21/15 20:15 7439-92-101/20/15 10:440.083 20
Zinc 49.2 mg/kg 01/21/15 20:15 7440-66-601/20/15 10:444.1 20

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.019 mg/kg 01/21/15 13:19 7439-97-601/20/15 12:020.019 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 7.7 % 01/16/15 13:490.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-1(20-21.5) Lab ID: 10294014012 Collected: 01/08/15 12:30 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 1.7 mg/kg 01/21/15 11:21 7440-36-001/20/15 10:440.53 20
Arsenic 10.6 mg/kg 01/21/15 11:21 7440-38-201/20/15 10:440.53 20
Cadmium 32.3 mg/kg 01/21/15 11:21 7440-43-901/20/15 10:440.085 20
Copper 23.3 mg/kg 01/21/15 11:21 7440-50-801/20/15 10:441.1 20
Lead 814 mg/kg 01/21/15 20:18 7439-92-101/20/15 10:4410.6 2000
Zinc 12600 mg/kg 01/21/15 20:18 7440-66-601/20/15 10:44530 2000

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 9.06; Final pH: 4.59

6020A MET ICPMS, TCLP

Arsenic 0.0032 mg/L 03/05/15 09:30 7440-38-203/04/15 14:100.0025 1
Cadmium 0.18 mg/L 03/05/15 09:30 7440-43-903/04/15 14:100.00040 1
Lead 9.3 mg/L 03/05/15 09:48 7439-92-103/04/15 14:100.0050 10

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.36; Final pH: 8.36

6020A MET ICPMS, SPLP

Antimony 0.0025 mg/L 03/09/15 12:33 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 12:33 7440-38-203/08/15 20:480.00050 1
Cadmium 0.00027 mg/L 03/09/15 12:33 7440-43-903/08/15 20:480.000080 1
Copper <0.0010 mg/L 03/09/15 12:33 7440-50-803/08/15 20:480.0010 1
Lead 0.00088 mg/L 03/09/15 12:33 7439-92-103/08/15 20:480.00010 1
Zinc 0.0069 mg/L 03/09/15 12:33 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.36; Final pH: 8.36

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:46 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 9.06; Final pH: 4.59

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:43 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0065 mg/L 01/21/15 13:21 7439-97-601/20/15 12:020.00022 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 18.7 % 01/20/15 13:480.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 580 tons/1000 01/26/15 11:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 11:570.050 1
Sulfur, HNO3 Extractable 0.232 % (w/w) 01/26/15 11:570.050 1
Sulfur, Hot Water Extractable 0.331 % (w/w) 01/26/15 11:570.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 11:570.050 1
Total Sulfur 0.338 % (w/w) 01/26/15 11:570.050 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-1(20-21.5) Lab ID: 10294014012 Collected: 01/08/15 12:30 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 570 tons/1000 01/27/15 15:001
Acid Potential 7.8 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-1(30-31.5) Lab ID: 10294014013 Collected: 01/08/15 13:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 1.7 mg/kg 01/21/15 11:23 7440-36-001/20/15 10:440.62 20
Arsenic 20.6 mg/kg 01/21/15 11:23 7440-38-201/20/15 10:440.62 20
Cadmium 105 mg/kg 01/21/15 11:23 7440-43-901/20/15 10:440.099 20
Copper 152 mg/kg 01/21/15 11:23 7440-50-801/20/15 10:441.2 20
Lead 3780 mg/kg 01/21/15 20:21 7439-92-101/20/15 10:4412.4 2000
Zinc 35300 mg/kg 01/21/15 20:21 7440-66-601/20/15 10:44621 2000

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 8.97; Final pH: 5.54

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 03/05/15 11:04 7440-38-203/04/15 14:160.012 5
Cadmium 0.91 mg/L 03/05/15 11:04 7440-43-903/04/15 14:160.0020 5
Lead 23.6 mg/L 03/05/15 11:15 7439-92-103/04/15 14:160.025 50

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.09; Final pH: 8.09

6020A MET ICPMS, SPLP

Antimony 0.00061 mg/L 03/09/15 12:38 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 12:38 7440-38-203/08/15 20:480.00050 1
Cadmium 0.0012 mg/L 03/09/15 12:38 7440-43-903/08/15 20:480.000080 1
Copper 0.0014 mg/L 03/09/15 12:38 7440-50-803/08/15 20:480.0010 1
Lead 0.026 mg/L 03/09/15 12:38 7439-92-103/08/15 20:480.00010 1
Zinc 0.065 mg/L 03/09/15 12:38 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.09; Final pH: 8.09

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:49 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 8.97; Final pH: 5.54

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:50 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.043 mg/L 01/21/15 13:23 7439-97-601/20/15 12:020.0012 5

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 24.7 % 01/20/15 13:490.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 480 tons/1000 01/26/15 11:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 12:090.050 1
Sulfur, HNO3 Extractable 0.223 % (w/w) 01/26/15 12:090.050 1
Sulfur, Hot Water Extractable 0.416 % (w/w) 01/26/15 12:090.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 12:090.050 1
Total Sulfur 0.427 % (w/w) 01/26/15 12:090.050 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-1(30-31.5) Lab ID: 10294014013 Collected: 01/08/15 13:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 470 tons/1000 01/27/15 15:001
Acid Potential 8.4 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-1(40-41.5) Lab ID: 10294014014 Collected: 01/08/15 13:20 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.42 mg/kg 01/21/15 20:24 7440-36-001/20/15 10:440.42 20
Arsenic 0.75 mg/kg 01/21/15 20:24 7440-38-201/20/15 10:440.42 20
Cadmium 0.097 mg/kg 01/21/15 20:24 7440-43-901/20/15 10:440.067 20
Copper 10.1 mg/kg 01/21/15 20:24 7440-50-801/20/15 10:440.84 20
Lead 8.6 mg/kg 01/21/15 20:24 7439-92-101/20/15 10:440.084 20
Zinc 38.2 mg/kg 01/21/15 20:24 7440-66-601/20/15 10:444.2 20

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.018 mg/kg 01/21/15 13:25 7439-97-601/20/15 12:020.018 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 8.3 % 01/20/15 13:490.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-2(10-11.5) Lab ID: 10294014019 Collected: 01/09/15 08:15 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.60 mg/kg 01/21/15 11:59 7440-36-001/20/15 10:440.51 20
Arsenic 3.8 mg/kg 01/21/15 11:59 7440-38-201/20/15 10:440.51 20
Cadmium 17.6 mg/kg 01/21/15 11:59 7440-43-901/20/15 10:440.082 20
Copper 23.3 mg/kg 01/21/15 11:59 7440-50-801/20/15 10:441.0 20
Lead 179 mg/kg 01/21/15 20:26 7439-92-101/20/15 10:442.6 500
Zinc 9180 mg/kg 01/21/15 20:26 7440-66-601/20/15 10:44128 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 8.71; Final pH: 2.2

6020A MET ICPMS, TCLP

Arsenic <0.0025 mg/L 03/05/15 09:33 7440-38-203/04/15 14:100.0025 1
Cadmium 0.17 mg/L 03/05/15 09:33 7440-43-903/04/15 14:100.00040 1
Lead 0.19 mg/L 03/05/15 09:33 7439-92-103/04/15 14:100.00050 1

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.38; Final pH: 8.38

6020A MET ICPMS, SPLP

Antimony 0.00090 mg/L 03/09/15 12:43 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 12:43 7440-38-203/08/15 20:480.00050 1
Cadmium 0.00023 mg/L 03/09/15 12:43 7440-43-903/08/15 20:480.000080 1
Copper 0.0015 mg/L 03/09/15 12:43 7440-50-803/08/15 20:480.0010 1
Lead 0.0082 mg/L 03/09/15 12:43 7439-92-103/08/15 20:480.00010 1
Zinc 0.078 mg/L 03/09/15 12:43 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.38; Final pH: 8.38

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:51 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 8.71; Final pH: 2.2

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:53 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0014 mg/L 01/21/15 13:28 7439-97-601/20/15 12:020.00018 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 7.9 % 01/20/15 15:100.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 430 tons/1000 01/27/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 12:300.050 1
Sulfur, HNO3 Extractable 0.0773 % (w/w) 01/26/15 12:300.050 1
Sulfur, Hot Water Extractable 0.194 % (w/w) 01/26/15 12:300.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 12:300.050 1
Total Sulfur 0.195 % (w/w) 01/26/15 12:300.050 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-2(10-11.5) Lab ID: 10294014019 Collected: 01/09/15 08:15 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 430 tons/1000 01/27/15 15:001
Acid Potential <4.3 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-2(15-16.5) Lab ID: 10294014020 Collected: 01/09/15 09:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.49 mg/kg 01/21/15 20:29 7440-36-001/20/15 10:440.49 20
Arsenic <0.49 mg/kg 01/21/15 20:29 7440-38-201/20/15 10:440.49 20
Cadmium <0.079 mg/kg 01/21/15 20:29 7440-43-901/20/15 10:440.079 20
Copper <0.99 mg/kg 01/21/15 20:29 7440-50-801/20/15 10:440.99 20
Lead 1.9 mg/kg 01/21/15 20:29 7439-92-101/20/15 10:440.099 20
Zinc 57.9 mg/kg 01/21/15 20:29 7440-66-601/20/15 10:444.9 20

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.019 mg/kg 01/21/15 13:30 7439-97-601/20/15 12:020.019 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 3.4 % 01/20/15 15:100.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-2(20-21.5) Lab ID: 10294014021 Collected: 01/09/15 09:10 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.50 mg/kg 01/21/15 20:32 7440-36-001/20/15 10:440.50 20
Arsenic 0.53 mg/kg 01/21/15 20:32 7440-38-201/20/15 10:440.50 20
Cadmium 0.14 mg/kg 01/21/15 20:32 7440-43-901/20/15 10:440.080 20
Copper 19.8 mg/kg 01/21/15 20:32 7440-50-801/20/15 10:440.99 20
Lead 3.5 mg/kg 01/21/15 20:32 7439-92-101/20/15 10:440.099 20
Zinc 86.8 mg/kg 01/21/15 20:32 7440-66-601/20/15 10:445.0 20

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.020 mg/kg 01/21/15 13:36 7439-97-601/20/15 12:020.020 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 4.2 % 01/20/15 15:100.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-3(10-11.5) Lab ID: 10294014024 Collected: 01/09/15 11:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 1.0 mg/kg 01/21/15 12:07 7440-36-001/20/15 10:440.50 20
Arsenic 3.3 mg/kg 01/21/15 12:07 7440-38-201/20/15 10:440.50 20
Cadmium 19.4 mg/kg 01/21/15 12:07 7440-43-901/20/15 10:440.080 20
Copper 21.8 mg/kg 01/21/15 12:07 7440-50-801/20/15 10:441.0 20
Lead 329 mg/kg 01/21/15 20:35 7439-92-101/20/15 10:442.5 500
Zinc 8290 mg/kg 01/21/15 20:35 7440-66-601/20/15 10:44125 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 7.99; Final pH: 5.01

6020A MET ICPMS, TCLP

Arsenic <0.012 mg/L 03/05/15 11:30 7440-38-203/04/15 14:160.012 5
Cadmium 0.020 mg/L 03/05/15 11:30 7440-43-903/04/15 14:160.0020 5
Lead 0.73 mg/L 03/05/15 11:30 7439-92-103/04/15 14:160.0025 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.47; Final pH: 7.47

6020A MET ICPMS, SPLP

Antimony <0.00050 mg/L 03/09/15 12:48 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 12:48 7440-38-203/08/15 20:480.00050 1
Cadmium 0.00019 mg/L 03/09/15 12:48 7440-43-903/08/15 20:480.000080 1
Copper <0.0010 mg/L 03/09/15 12:48 7440-50-803/08/15 20:480.0010 1
Lead 0.0035 mg/L 03/09/15 12:48 7439-92-103/08/15 20:480.00010 1
Zinc 0.092 mg/L 03/09/15 12:48 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.47; Final pH: 7.47

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:53 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:05  Initial pH: 7.99; Final pH: 5.01

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:55 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0023 mg/L 01/21/15 13:38 7439-97-601/20/15 12:020.00021 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 6.5 % 01/20/15 15:110.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 380 tons/1000 01/27/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 12:420.050 1
Sulfur, HNO3 Extractable 0.113 % (w/w) 01/26/15 12:420.050 1
Sulfur, Hot Water Extractable 0.354 % (w/w) 01/26/15 12:420.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 12:420.050 1
Total Sulfur 0.355 % (w/w) 01/26/15 12:420.050 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-3(10-11.5) Lab ID: 10294014024 Collected: 01/09/15 11:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 380 tons/1000 01/27/15 15:001
Acid Potential <4.3 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-3(20-21.5) Lab ID: 10294014025 Collected: 01/09/15 11:15 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 2.6 mg/kg 01/21/15 12:10 7440-36-001/20/15 10:440.48 20
Arsenic 7.8 mg/kg 01/21/15 12:10 7440-38-201/20/15 10:440.48 20
Cadmium 37.8 mg/kg 01/21/15 12:10 7440-43-901/20/15 10:440.076 20
Copper 25.5 mg/kg 01/21/15 12:10 7440-50-801/20/15 10:440.96 20
Lead 934 mg/kg 01/21/15 20:38 7439-92-101/20/15 10:449.6 2000
Zinc 16200 mg/kg 01/21/15 20:38 7440-66-601/20/15 10:44478 2000

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 8.55; Final pH: 4.55

6020A MET ICPMS, TCLP

Arsenic <0.0025 mg/L 03/05/15 09:56 7440-38-203/04/15 14:100.0025 1
Cadmium 0.15 mg/L 03/05/15 09:56 7440-43-903/04/15 14:100.00040 1
Lead 9.0 mg/L 03/05/15 10:02 7439-92-103/04/15 14:100.0050 10

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.98; Final pH: 7.98

6020A MET ICPMS, SPLP

Antimony 0.0019 mg/L 03/09/15 12:53 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 12:53 7440-38-203/08/15 20:480.00050 1
Cadmium 0.00014 mg/L 03/09/15 12:53 7440-43-903/08/15 20:480.000080 1
Copper 0.0011 mg/L 03/09/15 12:53 7440-50-803/08/15 20:480.0010 1
Lead 0.011 mg/L 03/09/15 12:53 7439-92-103/08/15 20:480.00010 1
Zinc 0.037 mg/L 03/09/15 12:53 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.98; Final pH: 7.98

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:56 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 8.55; Final pH: 4.55

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 11:58 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0056 mg/L 01/21/15 13:40 7439-97-601/20/15 12:020.00020 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 7.4 % 01/20/15 15:110.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 570 tons/1000 01/27/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 12:590.050 1
Sulfur, HNO3 Extractable 0.178 % (w/w) 01/26/15 12:590.050 1
Sulfur, Hot Water Extractable 0.230 % (w/w) 01/26/15 12:590.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 12:590.050 1
Total Sulfur 0.230 % (w/w) 01/26/15 12:590.050 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-3(20-21.5) Lab ID: 10294014025 Collected: 01/09/15 11:15 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 560 tons/1000 01/27/15 15:001
Acid Potential 5.9 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-3(30-31.5) Lab ID: 10294014026 Collected: 01/09/15 11:40 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.51 mg/kg 01/21/15 20:49 7440-36-001/20/15 10:440.51 20
Arsenic 2.1 mg/kg 01/21/15 20:49 7440-38-201/20/15 10:440.51 20
Cadmium 0.096 mg/kg 01/21/15 20:49 7440-43-901/20/15 10:440.081 20
Copper 3.7 mg/kg 01/21/15 20:49 7440-50-801/20/15 10:441.0 20
Lead 5.2 mg/kg 01/21/15 20:49 7439-92-101/20/15 10:440.10 20
Zinc 448 mg/kg 01/21/15 20:49 7440-66-601/20/15 10:445.1 20

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.022 mg/kg 01/21/15 13:42 7439-97-601/20/15 12:020.022 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 7.0 % 01/20/15 15:110.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-4(10-11.5) Lab ID: 10294014030 Collected: 01/09/15 14:40 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 1.0 mg/kg 01/21/15 12:16 7440-36-001/20/15 10:440.51 20
Arsenic 3.0 mg/kg 01/21/15 12:16 7440-38-201/20/15 10:440.51 20
Cadmium 14.4 mg/kg 01/21/15 12:16 7440-43-901/20/15 10:440.081 20
Copper 21.3 mg/kg 01/21/15 12:16 7440-50-801/20/15 10:441.0 20
Lead 439 mg/kg 01/21/15 20:52 7439-92-101/20/15 10:442.5 500
Zinc 5780 mg/kg 01/21/15 20:52 7440-66-601/20/15 10:44126 500

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 8.93; Final pH: 4.94

6020A MET ICPMS, TCLP

Arsenic <0.0025 mg/L 03/05/15 09:59 7440-38-203/04/15 14:100.0025 1
Cadmium 0.069 mg/L 03/05/15 09:59 7440-43-903/04/15 14:100.00040 1
Lead 3.9 mg/L 03/05/15 10:05 7439-92-103/04/15 14:100.0050 10

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.67; Final pH: 8.67

6020A MET ICPMS, SPLP

Antimony 0.0015 mg/L 03/09/15 12:58 7440-36-003/08/15 20:480.00050 1
Arsenic <0.00050 mg/L 03/09/15 12:58 7440-38-203/08/15 20:480.00050 1
Cadmium <0.000080 mg/L 03/09/15 12:58 7440-43-903/08/15 20:480.000080 1
Copper <0.0010 mg/L 03/09/15 12:58 7440-50-803/08/15 20:480.0010 1
Lead 0.00078 mg/L 03/09/15 12:58 7439-92-103/08/15 20:480.00010 1
Zinc 0.0080 mg/L 03/09/15 12:58 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 8.67; Final pH: 8.67

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 10:58 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 8.93; Final pH: 4.94

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 12:00 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.0011 mg/L 01/21/15 13:44 7439-97-601/20/15 12:020.00020 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 8.4 % 01/20/15 15:110.10 1

Analytical Method: Modified Sobek 3.2Sobek Acid Base Potential

Neutralization Potential 580 tons/1000 01/27/15 13:000.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable <0.050 % (w/w) 01/26/15 13:110.050 1
Sulfur, HNO3 Extractable 0.244 % (w/w) 01/26/15 13:110.050 1
Sulfur, Hot Water Extractable 0.287 % (w/w) 01/26/15 13:110.050 1
Sulfur, Residual <0.050 % (w/w) 01/26/15 13:110.050 1
Total Sulfur 0.299 % (w/w) 01/26/15 13:110.050 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-4(10-11.5) Lab ID: 10294014030 Collected: 01/09/15 14:40 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 570 tons/1000 01/27/15 15:001
Acid Potential 8.1 tons/1000 01/27/15 15:004.3 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 34 of 63



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-4(20-21.5) Lab ID: 10294014031 Collected: 01/09/15 15:00 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.49 mg/kg 01/21/15 20:55 7440-36-001/20/15 10:440.49 20
Arsenic 2.0 mg/kg 01/21/15 20:55 7440-38-201/20/15 10:440.49 20
Cadmium 0.11 mg/kg 01/21/15 20:55 7440-43-901/20/15 10:440.079 20
Copper 2.9 mg/kg 01/21/15 20:55 7440-50-801/20/15 10:440.99 20
Lead 11.8 mg/kg 01/21/15 20:55 7439-92-101/20/15 10:440.099 20
Zinc 19.0 mg/kg 01/21/15 20:55 7440-66-601/20/15 10:444.9 20

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 7.72; Final pH: 1.88

6020A MET ICPMS, TCLP

Arsenic <0.025 mg/L 03/05/15 10:34 7440-38-2 D303/04/15 14:100.025 10
Cadmium <0.0040 mg/L 03/05/15 10:34 7440-43-9 D303/04/15 14:100.0040 10
Lead 0.11 mg/L 03/05/15 10:34 7439-92-103/04/15 14:100.0050 10

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.48; Final pH: 7.48

6020A MET ICPMS, SPLP

Antimony <0.00050 mg/L 03/09/15 13:02 7440-36-003/08/15 20:480.00050 1
Arsenic 0.0011 mg/L 03/09/15 13:02 7440-38-203/08/15 20:480.00050 1
Cadmium <0.000080 mg/L 03/09/15 13:02 7440-43-903/08/15 20:480.000080 1
Copper 0.0014 mg/L 03/09/15 13:02 7440-50-803/08/15 20:480.0010 1
Lead 0.0097 mg/L 03/09/15 13:02 7439-92-103/08/15 20:480.00010 1
Zinc 0.013 mg/L 03/09/15 13:02 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.48; Final pH: 7.48

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 11:01 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 7.72; Final pH: 1.88

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 12:08 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.00021 mg/L 01/21/15 13:46 7439-97-601/20/15 12:020.00021 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 3.3 % 01/20/15 15:120.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Sample: HSA-4(25-26) Lab ID: 10294014032 Collected: 01/09/15 15:20 Received: 01/13/15 10:00 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony <0.47 mg/kg 01/21/15 20:58 7440-36-001/20/15 10:440.47 20
Arsenic 0.63 mg/kg 01/21/15 20:58 7440-38-201/20/15 10:440.47 20
Cadmium 0.12 mg/kg 01/21/15 20:58 7440-43-901/20/15 10:440.075 20
Copper 9.2 mg/kg 01/21/15 20:58 7440-50-801/20/15 10:440.94 20
Lead 6.4 mg/kg 01/21/15 20:58 7439-92-101/20/15 10:440.094 20
Zinc 62.9 mg/kg 01/21/15 20:58 7440-66-601/20/15 10:444.7 20

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 7.91; Final pH: 1.52

6020A MET ICPMS, TCLP

Arsenic <0.025 mg/L 03/05/15 10:37 7440-38-2 D303/04/15 14:100.025 10
Cadmium <0.0040 mg/L 03/05/15 10:37 7440-43-9 D303/04/15 14:100.0040 10
Lead 0.15 mg/L 03/05/15 10:37 7439-92-103/04/15 14:100.0050 10

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.75; Final pH: 7.75

6020A MET ICPMS, SPLP

Antimony <0.00050 mg/L 03/09/15 13:07 7440-36-003/08/15 20:480.00050 1
Arsenic 0.0012 mg/L 03/09/15 13:07 7440-38-203/08/15 20:480.00050 1
Cadmium <0.000080 mg/L 03/09/15 13:07 7440-43-903/08/15 20:480.000080 1
Copper 0.031 mg/L 03/09/15 13:07 7440-50-803/08/15 20:480.0010 1
Lead 0.0047 mg/L 03/09/15 13:07 7439-92-103/08/15 20:480.00010 1
Zinc 0.048 mg/L 03/09/15 13:07 7440-66-603/08/15 20:480.0050 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 03/06/15 16:31  Initial pH: 7.75; Final pH: 7.75

7470 Mercury, SPLP

Mercury <0.00020 mg/L 03/09/15 11:03 7439-97-603/08/15 19:550.00020 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 03/04/15 12:09  Initial pH: 7.91; Final pH: 1.52

7470 Mercury, TCLP

Mercury <0.00060 mg/L 03/05/15 12:10 7439-97-603/04/15 16:150.00060 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury <0.00020 mg/L 01/21/15 13:48 7439-97-601/20/15 12:020.00020 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 8.3 % 01/21/15 10:280.10 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/12911
EPA 7470A

EPA 7470A
7470 Mercury SPLP

Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,
10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1913460
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Water

Analyzed

Mercury mg/L <0.00020 0.00020 03/09/15 10:19

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1911657
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Solid

Analyzed

Mercury mg/L <0.00020 0.00020 03/09/15 10:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1913461LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.0050.005 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1913470MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014001

1913471

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L .005 103 75-12599 4 20.005<0.00020 0.0052 0.0049

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 37 of 63



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/12880
EPA 7470A

EPA 7470A
7470 Mercury TCLP

Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,
10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1911109
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Water

Analyzed

Mercury mg/L <0.00060 0.00060 03/05/15 11:23

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1909964
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Water

Analyzed

Mercury mg/L <0.00060 0.00060 03/05/15 12:20

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1910677
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Water

Analyzed

Mercury mg/L <0.00060 0.00060 03/05/15 12:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1911110LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.015.015 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1911111MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014001

1911112

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L .015 101 75-12594 7 20.015<0.00020 0.015 0.014
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/12555
EPA 7471

EPA 7471
7471 Mercury

Associated Lab Samples: 10294014001, 10294014002, 10294014003, 10294014008, 10294014009, 10294014010, 10294014012,
10294014013, 10294014014, 10294014019, 10294014020, 10294014021, 10294014024, 10294014025,
10294014026, 10294014030, 10294014031, 10294014032

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1882390
Associated Lab Samples: 10294014001, 10294014002, 10294014003, 10294014008, 10294014009, 10294014010, 10294014012,

10294014013, 10294014014, 10294014019, 10294014020, 10294014021, 10294014024, 10294014025,
10294014026, 10294014030, 10294014031, 10294014032

Matrix: Solid

Analyzed

Mercury mg/L <0.00017 0.00017 01/21/15 12:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1882391LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.0047.0043 109 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1882392MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014001

1882393

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L .0052 105 75-12597 8 20.0050.0019 0.0074 0.0068

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/11/2015 06:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 39 of 63



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51857
EPA 3050

EPA 6020A
6020A Solids UPD4

Associated Lab Samples: 10294014001, 10294014002, 10294014003, 10294014008, 10294014009, 10294014010, 10294014012,
10294014013, 10294014014, 10294014019, 10294014020, 10294014021, 10294014024, 10294014025,
10294014026, 10294014030, 10294014031, 10294014032

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1882364
Associated Lab Samples: 10294014001, 10294014002, 10294014003, 10294014008, 10294014009, 10294014010, 10294014012,

10294014013, 10294014014, 10294014019, 10294014020, 10294014021, 10294014024, 10294014025,
10294014026, 10294014030, 10294014031, 10294014032

Matrix: Solid

Analyzed

Antimony mg/kg <0.48 0.48 01/21/15 10:35
Arsenic mg/kg <0.48 0.48 01/21/15 10:35
Cadmium mg/kg <0.076 0.076 01/21/15 10:35
Copper mg/kg <0.95 0.95 01/21/15 10:35
Lead mg/kg <0.095 0.095 01/21/15 10:35
Zinc mg/kg <4.8 4.8 01/21/15 10:35

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1882365LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/kg 20.218.5 109 80-120
Arsenic mg/kg 19.218.5 104 80-120
Cadmium mg/kg 20.318.5 110 80-120
Copper mg/kg 20.818.5 113 80-120
Lead mg/kg 18.918.5 102 80-120
Zinc mg/kg 20.018.5 108 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1882366MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014001

1882367

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/kg M621.3 72 75-12580 4 2020.20.82 16.3 16.9
Arsenic mg/kg 21.3 86 75-125100 7 2020.26.3 24.6 26.5
Cadmium mg/kg 21.3 87 75-125115 14 2020.213.0 31.5 36.3
Copper mg/kg M621.3 56 75-12576 8 2020.227.9 40.0 43.3
Lead mg/kg M621.3 -2 75-125126 10 2020.2240 240 266
Zinc mg/kg E,M6,

R1
21.3 -2700 75-1254210 26 2020.25410 4830 6260
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/52740
EPA 3020

EPA 6020A
6020A TCLP UPD4

Associated Lab Samples: 10294014001, 10294014008, 10294014009, 10294014013, 10294014024

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1910973
Associated Lab Samples: 10294014001, 10294014008, 10294014009, 10294014013, 10294014024

Matrix: Water

Analyzed

Arsenic mg/L <0.00050 0.00050 03/05/15 10:52
Cadmium mg/L <0.000080 0.000080 03/05/15 10:52
Lead mg/L <0.00010 0.00010 03/05/15 10:52

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1910677
Associated Lab Samples: 10294014001, 10294014008, 10294014009, 10294014013, 10294014024

Matrix: Water

Analyzed

Arsenic mg/L <0.012 0.012 03/05/15 11:32
Cadmium mg/L <0.0020 0.0020 03/05/15 11:32
Lead mg/L 0.0042 0.0025 03/05/15 11:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1910974LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/L 0.078.08 98 80-120
Cadmium mg/L 0.080.08 101 80-120
Lead mg/L 0.079.08 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1910975MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014001

1910976

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/L .4 99 75-12598 1 20.4<0.00050 0.40 0.40
Cadmium mg/L .4 103 75-125104 1 20.4<0.000080 0.49 0.49
Lead mg/L M6.4 160 75-125166 1 20.40.0012 3.3 3.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/52744
EPA 3020

EPA 6020A
6020A TCLP UPD4

Associated Lab Samples: 10294014002, 10294014012, 10294014019, 10294014025, 10294014030, 10294014031, 10294014032

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1911060
Associated Lab Samples: 10294014002, 10294014012, 10294014019, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Water

Analyzed

Arsenic mg/L <0.00050 0.00050 03/05/15 09:21
Cadmium mg/L <0.000080 0.000080 03/05/15 09:21
Lead mg/L <0.00010 0.00010 03/05/15 09:21

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1909964
Associated Lab Samples: 10294014002, 10294014012, 10294014019, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Water

Analyzed

Arsenic mg/L <0.025 0.025 03/05/15 10:31
Cadmium mg/L <0.0040 0.0040 03/05/15 10:31
Lead mg/L 0.0098 0.0050 03/05/15 10:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1911062LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/L 0.078.08 98 80-120
Cadmium mg/L 0.082.08 103 80-120
Lead mg/L 0.081.08 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1911063MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014002

1911064

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/L .4 102 75-125105 3 20.40.00095 0.41 0.42
Cadmium mg/L .4 100 75-12599 1 20.4<0.000080 0.47 0.46
Lead mg/L .4 120 75-125107 2 20.40.0024 2.8 2.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/52807
EPA 3020

EPA 6020A
6020A SPLP UPD4

Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,
10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1913414
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Water

Analyzed

Antimony mg/L <0.00050 0.00050 03/09/15 11:07
Arsenic mg/L <0.00050 0.00050 03/09/15 11:07
Cadmium mg/L <0.000080 0.000080 03/09/15 11:07
Copper mg/L <0.0010 0.0010 03/09/15 11:07
Lead mg/L <0.00010 0.00010 03/09/15 11:07
Zinc mg/L <0.0050 0.0050 03/09/15 11:07

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1911657
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030, 10294014031, 10294014032

Matrix: Solid

Analyzed

Antimony mg/L <0.00050 0.00050 03/09/15 11:17
Arsenic mg/L <0.00050 0.00050 03/09/15 11:17
Cadmium mg/L <0.000080 0.000080 03/09/15 11:17
Copper mg/L <0.0010 0.0010 03/09/15 11:17
Lead mg/L <0.00010 0.00010 03/09/15 11:17
Zinc mg/L <0.0050 0.0050 03/09/15 11:17

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1913415LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/L 0.084.08 106 80-120
Arsenic mg/L 0.083.08 103 80-120
Cadmium mg/L 0.085.08 106 80-120
Copper mg/L 0.085.08 106 80-120
Lead mg/L 0.086.08 108 80-120
Zinc mg/L 0.086.08 107 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1913418MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014001

1913419

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/L .08 103 75-125108 5 20.080.0022 0.084 0.089
Arsenic mg/L .08 101 75-125106 5 20.08<0.00050 0.081 0.085
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1913418MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10294014001

1913419

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Cadmium mg/L .08 102 75-125106 3 20.08<0.000080 0.082 0.085
Copper mg/L .08 100 75-125104 5 20.08<0.0010 0.080 0.084
Lead mg/L .08 102 75-125108 5 20.080.0012 0.083 0.087
Zinc mg/L .08 101 75-125106 4 20.080.011 0.092 0.096
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51863
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10294014001, 10294014002, 10294014003, 10294014008, 10294014009, 10294014010

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294014001
1882520SAMPLE DUPLICATE:

Percent Moisture % 9.8 1 3010

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294147008
1882521SAMPLE DUPLICATE:

Percent Moisture % 16.6 1 3016.9
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51908
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10294014012, 10294014013, 10294014014

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10293337001
1884292SAMPLE DUPLICATE:

Percent Moisture % 98.1 0 3098.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294370002
1884293SAMPLE DUPLICATE:

Percent Moisture % 20.4 0 3020.4
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51909
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10294014019, 10294014020, 10294014021, 10294014024, 10294014025, 10294014026, 10294014030,
10294014031

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294014019
1884305SAMPLE DUPLICATE:

Percent Moisture % 8.2 4 307.9

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294443020
1884308SAMPLE DUPLICATE:

Percent Moisture % 11.7 4 3011.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/51926
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10294014032

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294014032
1884750SAMPLE DUPLICATE:

Percent Moisture % 8.6 4 308.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294382012
1884751SAMPLE DUPLICATE:

Percent Moisture % 11.2 6 3011.9
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/18009
Modified Sobek 3.2

Modified Sobek 3.2
Sobek Acid Base Potential

Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,
10294014024, 10294014025, 10294014030

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1885362
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030

Matrix: Solid

Analyzed

Neutralization Potential tons/1000 1.1 0.50 P801/26/15 11:00

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294014001
1885363SAMPLE DUPLICATE:

Neutralization Potential tons/1000 490480
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/18008
Modified Sobek 3.2

Modified Sobek 3.2
Sobek Extractable Sulfur

Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,
10294014024, 10294014025, 10294014030

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1885360
Associated Lab Samples: 10294014001, 10294014002, 10294014008, 10294014009, 10294014012, 10294014013, 10294014019,

10294014024, 10294014025, 10294014030

Matrix: Solid

Analyzed

Total Sulfur % (w/w) <0.050 0.050 01/26/15 10:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1888796LABORATORY CONTROL SAMPLE:
LCSSpike

Total Sulfur % (w/w) 1.121.06 105 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10294014001
1885361SAMPLE DUPLICATE:

Sulfur, HCl Extractable % (w/w) <0.050 20<0.050
Sulfur, HNO3 Extractable % (w/w) 0.475 9 200.521
Sulfur, Hot Water Extractable % (w/w) 1.24 12 201.10
Sulfur, Residual % (w/w) 0.115 20 200.141
Total Sulfur % (w/w) 1.33 13 201.17
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QUALIFIERS

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than
the blank or were below the reporting limit.

P8

RPD value was outside control limits.R1
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METHOD CROSS REFERENCE TABLE

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Parameter Matrix Preparation MethodAnalytical Method

7470 Mercury, SPLP Solid SW-846 7470A SW-846 1312/7470A
7470 Mercury, TCLP Solid SW-846 7470A SW-846 1311/7470A
7471 Mercury Solid SW-846 7471B SW-846 7471B
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10294014001 ASB/6305HSA-6(10-11.5)
10294014002 ASB/6305HSA-6(20-21.5)
10294014024 ASB/6305HSA-3(10-11.5)
10294014025 ASB/6305HSA-3(20-21.5)

10294014001 MPRP/51857 ICPM/23008HSA-6(10-11.5) EPA 3050 EPA 6020A
10294014002 MPRP/51857 ICPM/23008HSA-6(20-21.5) EPA 3050 EPA 6020A
10294014003 MPRP/51857 ICPM/23008HSA-6(30-31.5) EPA 3050 EPA 6020A
10294014008 MPRP/51857 ICPM/23008HSA-5(10-11.5) EPA 3050 EPA 6020A
10294014009 MPRP/51857 ICPM/23008HSA-5(20-21.5) EPA 3050 EPA 6020A
10294014010 MPRP/51857 ICPM/23008HSA-5(30-31.5) EPA 3050 EPA 6020A
10294014012 MPRP/51857 ICPM/23008HSA-1(20-21.5) EPA 3050 EPA 6020A
10294014013 MPRP/51857 ICPM/23008HSA-1(30-31.5) EPA 3050 EPA 6020A
10294014014 MPRP/51857 ICPM/23008HSA-1(40-41.5) EPA 3050 EPA 6020A
10294014019 MPRP/51857 ICPM/23008HSA-2(10-11.5) EPA 3050 EPA 6020A
10294014020 MPRP/51857 ICPM/23008HSA-2(15-16.5) EPA 3050 EPA 6020A
10294014021 MPRP/51857 ICPM/23008HSA-2(20-21.5) EPA 3050 EPA 6020A
10294014024 MPRP/51857 ICPM/23008HSA-3(10-11.5) EPA 3050 EPA 6020A
10294014025 MPRP/51857 ICPM/23008HSA-3(20-21.5) EPA 3050 EPA 6020A
10294014026 MPRP/51857 ICPM/23008HSA-3(30-31.5) EPA 3050 EPA 6020A
10294014030 MPRP/51857 ICPM/23008HSA-4(10-11.5) EPA 3050 EPA 6020A
10294014031 MPRP/51857 ICPM/23008HSA-4(20-21.5) EPA 3050 EPA 6020A
10294014032 MPRP/51857 ICPM/23008HSA-4(25-26) EPA 3050 EPA 6020A

10294014001 MPRP/52740 ICPM/23390HSA-6(10-11.5) EPA 3020 EPA 6020A

10294014002 MPRP/52744 ICPM/23389HSA-6(20-21.5) EPA 3020 EPA 6020A

10294014008 MPRP/52740 ICPM/23390HSA-5(10-11.5) EPA 3020 EPA 6020A
10294014009 MPRP/52740 ICPM/23390HSA-5(20-21.5) EPA 3020 EPA 6020A

10294014012 MPRP/52744 ICPM/23389HSA-1(20-21.5) EPA 3020 EPA 6020A

10294014013 MPRP/52740 ICPM/23390HSA-1(30-31.5) EPA 3020 EPA 6020A

10294014019 MPRP/52744 ICPM/23389HSA-2(10-11.5) EPA 3020 EPA 6020A

10294014024 MPRP/52740 ICPM/23390HSA-3(10-11.5) EPA 3020 EPA 6020A

10294014025 MPRP/52744 ICPM/23389HSA-3(20-21.5) EPA 3020 EPA 6020A
10294014030 MPRP/52744 ICPM/23389HSA-4(10-11.5) EPA 3020 EPA 6020A
10294014031 MPRP/52744 ICPM/23389HSA-4(20-21.5) EPA 3020 EPA 6020A
10294014032 MPRP/52744 ICPM/23389HSA-4(25-26) EPA 3020 EPA 6020A

10294014001 MPRP/52807 ICPM/23417HSA-6(10-11.5) EPA 3020 EPA 6020A
10294014002 MPRP/52807 ICPM/23417HSA-6(20-21.5) EPA 3020 EPA 6020A
10294014008 MPRP/52807 ICPM/23417HSA-5(10-11.5) EPA 3020 EPA 6020A
10294014009 MPRP/52807 ICPM/23417HSA-5(20-21.5) EPA 3020 EPA 6020A
10294014012 MPRP/52807 ICPM/23417HSA-1(20-21.5) EPA 3020 EPA 6020A
10294014013 MPRP/52807 ICPM/23417HSA-1(30-31.5) EPA 3020 EPA 6020A
10294014019 MPRP/52807 ICPM/23417HSA-2(10-11.5) EPA 3020 EPA 6020A
10294014024 MPRP/52807 ICPM/23417HSA-3(10-11.5) EPA 3020 EPA 6020A
10294014025 MPRP/52807 ICPM/23417HSA-3(20-21.5) EPA 3020 EPA 6020A
10294014030 MPRP/52807 ICPM/23417HSA-4(10-11.5) EPA 3020 EPA 6020A
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10294014031 MPRP/52807 ICPM/23417HSA-4(20-21.5) EPA 3020 EPA 6020A
10294014032 MPRP/52807 ICPM/23417HSA-4(25-26) EPA 3020 EPA 6020A

10294014001 MERP/12911 MERC/14977HSA-6(10-11.5) EPA 7470A EPA 7470A
10294014002 MERP/12911 MERC/14977HSA-6(20-21.5) EPA 7470A EPA 7470A
10294014008 MERP/12911 MERC/14977HSA-5(10-11.5) EPA 7470A EPA 7470A
10294014009 MERP/12911 MERC/14977HSA-5(20-21.5) EPA 7470A EPA 7470A
10294014012 MERP/12911 MERC/14977HSA-1(20-21.5) EPA 7470A EPA 7470A
10294014013 MERP/12911 MERC/14977HSA-1(30-31.5) EPA 7470A EPA 7470A
10294014019 MERP/12911 MERC/14977HSA-2(10-11.5) EPA 7470A EPA 7470A
10294014024 MERP/12911 MERC/14977HSA-3(10-11.5) EPA 7470A EPA 7470A
10294014025 MERP/12911 MERC/14977HSA-3(20-21.5) EPA 7470A EPA 7470A
10294014030 MERP/12911 MERC/14977HSA-4(10-11.5) EPA 7470A EPA 7470A
10294014031 MERP/12911 MERC/14977HSA-4(20-21.5) EPA 7470A EPA 7470A
10294014032 MERP/12911 MERC/14977HSA-4(25-26) EPA 7470A EPA 7470A

10294014001 MERP/12880 MERC/14951HSA-6(10-11.5) EPA 7470A EPA 7470A
10294014002 MERP/12880 MERC/14951HSA-6(20-21.5) EPA 7470A EPA 7470A
10294014008 MERP/12880 MERC/14951HSA-5(10-11.5) EPA 7470A EPA 7470A
10294014009 MERP/12880 MERC/14951HSA-5(20-21.5) EPA 7470A EPA 7470A
10294014012 MERP/12880 MERC/14951HSA-1(20-21.5) EPA 7470A EPA 7470A
10294014013 MERP/12880 MERC/14951HSA-1(30-31.5) EPA 7470A EPA 7470A
10294014019 MERP/12880 MERC/14951HSA-2(10-11.5) EPA 7470A EPA 7470A
10294014024 MERP/12880 MERC/14951HSA-3(10-11.5) EPA 7470A EPA 7470A
10294014025 MERP/12880 MERC/14951HSA-3(20-21.5) EPA 7470A EPA 7470A
10294014030 MERP/12880 MERC/14951HSA-4(10-11.5) EPA 7470A EPA 7470A
10294014031 MERP/12880 MERC/14951HSA-4(20-21.5) EPA 7470A EPA 7470A
10294014032 MERP/12880 MERC/14951HSA-4(25-26) EPA 7470A EPA 7470A

10294014001 MERP/12555 MERC/14564HSA-6(10-11.5) EPA 7471 EPA 7471
10294014002 MERP/12555 MERC/14564HSA-6(20-21.5) EPA 7471 EPA 7471
10294014003 MERP/12555 MERC/14564HSA-6(30-31.5) EPA 7471 EPA 7471
10294014008 MERP/12555 MERC/14564HSA-5(10-11.5) EPA 7471 EPA 7471
10294014009 MERP/12555 MERC/14564HSA-5(20-21.5) EPA 7471 EPA 7471
10294014010 MERP/12555 MERC/14564HSA-5(30-31.5) EPA 7471 EPA 7471
10294014012 MERP/12555 MERC/14564HSA-1(20-21.5) EPA 7471 EPA 7471
10294014013 MERP/12555 MERC/14564HSA-1(30-31.5) EPA 7471 EPA 7471
10294014014 MERP/12555 MERC/14564HSA-1(40-41.5) EPA 7471 EPA 7471
10294014019 MERP/12555 MERC/14564HSA-2(10-11.5) EPA 7471 EPA 7471
10294014020 MERP/12555 MERC/14564HSA-2(15-16.5) EPA 7471 EPA 7471
10294014021 MERP/12555 MERC/14564HSA-2(20-21.5) EPA 7471 EPA 7471
10294014024 MERP/12555 MERC/14564HSA-3(10-11.5) EPA 7471 EPA 7471
10294014025 MERP/12555 MERC/14564HSA-3(20-21.5) EPA 7471 EPA 7471
10294014026 MERP/12555 MERC/14564HSA-3(30-31.5) EPA 7471 EPA 7471
10294014030 MERP/12555 MERC/14564HSA-4(10-11.5) EPA 7471 EPA 7471
10294014031 MERP/12555 MERC/14564HSA-4(20-21.5) EPA 7471 EPA 7471
10294014032 MERP/12555 MERC/14564HSA-4(25-26) EPA 7471 EPA 7471

10294014001 MPRP/51863HSA-6(10-11.5) ASTM D2974
10294014002 MPRP/51863HSA-6(20-21.5) ASTM D2974
10294014003 MPRP/51863HSA-6(30-31.5) ASTM D2974
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10294014
0504-100-00 Van Stone Mine

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10294014008 MPRP/51863HSA-5(10-11.5) ASTM D2974
10294014009 MPRP/51863HSA-5(20-21.5) ASTM D2974
10294014010 MPRP/51863HSA-5(30-31.5) ASTM D2974

10294014012 MPRP/51908HSA-1(20-21.5) ASTM D2974
10294014013 MPRP/51908HSA-1(30-31.5) ASTM D2974
10294014014 MPRP/51908HSA-1(40-41.5) ASTM D2974

10294014019 MPRP/51909HSA-2(10-11.5) ASTM D2974
10294014020 MPRP/51909HSA-2(15-16.5) ASTM D2974
10294014021 MPRP/51909HSA-2(20-21.5) ASTM D2974
10294014024 MPRP/51909HSA-3(10-11.5) ASTM D2974
10294014025 MPRP/51909HSA-3(20-21.5) ASTM D2974
10294014026 MPRP/51909HSA-3(30-31.5) ASTM D2974
10294014030 MPRP/51909HSA-4(10-11.5) ASTM D2974
10294014031 MPRP/51909HSA-4(20-21.5) ASTM D2974

10294014032 MPRP/51926HSA-4(25-26) ASTM D2974

10294014001 MT/18009HSA-6(10-11.5) Modified Sobek 3.2
10294014002 MT/18009HSA-6(20-21.5) Modified Sobek 3.2
10294014008 MT/18009HSA-5(10-11.5) Modified Sobek 3.2
10294014009 MT/18009HSA-5(20-21.5) Modified Sobek 3.2
10294014012 MT/18009HSA-1(20-21.5) Modified Sobek 3.2
10294014013 MT/18009HSA-1(30-31.5) Modified Sobek 3.2
10294014019 MT/18009HSA-2(10-11.5) Modified Sobek 3.2
10294014024 MT/18009HSA-3(10-11.5) Modified Sobek 3.2
10294014025 MT/18009HSA-3(20-21.5) Modified Sobek 3.2
10294014030 MT/18009HSA-4(10-11.5) Modified Sobek 3.2

10294014001 MT/18008HSA-6(10-11.5) Modified Sobek 3.2
10294014002 MT/18008HSA-6(20-21.5) Modified Sobek 3.2
10294014008 MT/18008HSA-5(10-11.5) Modified Sobek 3.2
10294014009 MT/18008HSA-5(20-21.5) Modified Sobek 3.2
10294014012 MT/18008HSA-1(20-21.5) Modified Sobek 3.2
10294014013 MT/18008HSA-1(30-31.5) Modified Sobek 3.2
10294014019 MT/18008HSA-2(10-11.5) Modified Sobek 3.2
10294014024 MT/18008HSA-3(10-11.5) Modified Sobek 3.2
10294014025 MT/18008HSA-3(20-21.5) Modified Sobek 3.2
10294014030 MT/18008HSA-4(10-11.5) Modified Sobek 3.2

10294014001 MT/18057HSA-6(10-11.5) Modified Sobek 3.2
10294014002 MT/18057HSA-6(20-21.5) Modified Sobek 3.2
10294014008 MT/18057HSA-5(10-11.5) Modified Sobek 3.2
10294014009 MT/18057HSA-5(20-21.5) Modified Sobek 3.2
10294014012 MT/18057HSA-1(20-21.5) Modified Sobek 3.2
10294014013 MT/18057HSA-1(30-31.5) Modified Sobek 3.2
10294014019 MT/18057HSA-2(10-11.5) Modified Sobek 3.2
10294014024 MT/18057HSA-3(10-11.5) Modified Sobek 3.2
10294014025 MT/18057HSA-3(20-21.5) Modified Sobek 3.2
10294014030 MT/18057HSA-4(10-11.5) Modified Sobek 3.2
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REPORT OF:

John Haney
GeoEngineers, Inc - WA
523 East Second Ave.
Spokane, WA 99202

Bulk Material Analysis - 0504-100-00 Van
Stone Mine

DATE:
PACE PROJECT NO:
PAGE:

March 03, 2015
10294014

1 of 6

CASE NARRATIVE:

REPORT TO:

On January 13, 2015, our laboratory received 4 bulk material sample(s) from the client.  The asbestos analysis was performed
in accordance with EPA 600/M4-82-020 and EPA/600/R-93/116 official test methods as outlined in 40CFR763.109 appendix A.

The samples will be held for sixty (60) days from the date of this report.

A < sign indicates the value reported was the practical quantitation limit for this sample using the method described.
Concentrations of analyte, if present, below this were not quantifiable.

Pace Analytical Services, Inc. is accredited by the National Voluntary Laboratory Accreditation Program (NVLAP) for conducting
asbestos analysis (NVLAP Lab Code 101292-0).  Each result listed in the report applies only to the sample analyzed.  This
report may not be used to claim product endorsement by NVLAP or any agency of the U.S. Government nor may it be
reproduced except in full without written approval of Pace Analytical Services, Inc.

Project Manager Analyst/Approved Signatory

Vivianne Rhonda Johnson for

jennifer.gross@pacelabs.com
Jennifer Gross - Project Manager

Michael Otness - Laboratory Analyst
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Building Material Analysis

 Asbestos Content

Pace Analytical Services, Inc.

Billings Laboratory

150 North 9th Street

Billings, MT 59101

Layers Color Matrix

10294014001 3/3/2015 HSA-6(10-11.5) 1/1 Gray Sand (100%)(1) Trace Actinolite 100% Nonfibrous Binder
10294014002 3/3/2015 HSA-6(20-21.5) 1/1 Gray Sand (100%)(1) Trace Actinolite 100% Nonfibrous Binder
10294014024 3/3/2015 HSA-3(10-11.5) 1/1 Tan Sand (100%)(1) Trace Actinolite 100% Nonfibrous Binder
10294014025 3/3/2015 HSA-3(20-21.5) 1/1 Gray Sand (100%)(1) Trace Actinolite 100% Nonfibrous Binder

Analyst - Michael Otness
(1) Cannot point count sample

Non-Asbestos Material 
Identification   %

Sample                      
Identification

GeoEngineers
VAN STONE/0504-100-00

Lab Number Date 
Analyzed

 Sample Description Asbestos Identification and 
Estimated Quantity % 
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January 28, 2016

LIMS USE: FR - JOHN HANEY
LIMS OBJECT ID: 10326596

10326596
Project:
Pace Project No.:

RE:

John Haney
GeoEngineers, Inc - WA
523 East Second Ave.
Spokane, WA 99202

0504-100-00 VAN STONE Rev

Dear John Haney:
Enclosed are the analytical results for sample(s) received by the laboratory on October 17, 2015.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

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

Sincerely,

Jennifer Gross
jennifer.gross@pacelabs.com
Project Manager

Enclosures

cc: Joshua Lee, GeoEngineers
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CERTIFICATIONS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
525 N 8th Street, Salina, KS 67401
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

Montana Certification IDs
150 N. 9th Street, Billings, MT  59101
Colorado Asbestos #: 17119
A2LA Certification #: 3590.01
EPA Region 8 Certification #: 8TMS-L
Idaho Certification #: MT00012

Minnesota Dept of Health Certification #: 030-999-442
Montana Certification #: MT CERT0040
North Dakota Dept. Of Health #: R-209
NVLAP Certification #: 101292-0
Washington Department of Ecology #: C993

Indiana Certification IDs
7726 Moller Road, Indianapolis, IN  46268
Illinois Certification #: 200074
Indiana Certification #: C-49-06
Kansas Certification #:E-10177
Kentucky UST Certification #: 0042
Kentucky WW Certification #:98019
Louisiana Certification #: 04076

Ohio VAP Certification #: CL-0065
Oklahoma Certification #: 2014-148
Texas Certification #: T104704355-15-9
West Virginia Certification #: 330
Wisconsin Certification #: 999788130
USDA Soil Permit #: P330-10-00128
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SAMPLE SUMMARY

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Lab ID Sample ID Matrix Date Collected Date Received

10326596001 LT-NS-1 (0.5-1) Solid 10/12/15 11:30 10/17/15 09:30

10326596002 LT-NS-2 (0.5-1) Solid 10/12/15 11:40 10/17/15 09:30

10326596003 MS-36 (3-5) Solid 10/12/15 14:15 10/17/15 09:30

10326596004 MS-29 (6-7) Solid 10/12/15 15:10 10/17/15 09:30

10326596005 MS-35 (6-8) Solid 10/12/15 15:50 10/17/15 09:30

10326596006 MS-34 (4-5) Solid 10/12/15 16:10 10/17/15 09:30

10326596007 MS-33 (4-5) Solid 10/12/15 16:50 10/17/15 09:30

10326596008 MS-32 (4-5) Solid 10/13/15 09:30 10/17/15 09:30

10326596009 MS-30 (4-5) Solid 10/13/15 10:00 10/17/15 09:30

10326596010 MS-31 (6-8) Solid 10/13/15 10:40 10/17/15 09:30

10326596011 MS-19 (0.5-1) Solid 10/13/15 11:00 10/17/15 09:30

10326596012 MS-20 (0.5-1) Solid 10/13/15 11:15 10/17/15 09:30

10326596013 MS-21 (0.5-1) Solid 10/13/15 11:30 10/17/15 09:30

10326596014 MS-22 (0.5-1) Solid 10/13/15 11:40 10/17/15 09:30

10326596015 MS-23 (0.5-1) Solid 10/13/15 11:50 10/17/15 09:30

10326596016 MS-24 (0.5-1) Solid 10/13/15 12:00 10/17/15 09:30

10326596017 MS-25 (0.5-1) Solid 10/13/15 12:10 10/17/15 09:30

10326596018 MS-26 (0.5-1) Solid 10/13/15 12:20 10/17/15 09:30

10326596019 MS-27 (0.5-1) Solid 10/13/15 12:30 10/17/15 09:30

10326596020 MS-28 (0.5-1) Solid 10/13/15 12:40 10/17/15 09:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10326596001 LT-NS-1 (0.5-1) EPA 6020A 8 PASI-MTT3

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 2 PASI-MTWT1

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

EPA 7196A 1 PASI-IJRS

10326596002 LT-NS-2 (0.5-1) EPA 6020A 8 PASI-MTT3

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 2 PASI-MTWT1

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

EPA 7196A 1 PASI-IJRS

10326596003 MS-36 (3-5) EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 2 PASI-MTWT1

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

10326596004 MS-29 (6-7) EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 2 PASI-MTWT1

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

10326596005 MS-35 (6-8) EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 2 PASI-MTWT1

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

10326596006 MS-34 (4-5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596007 MS-33 (4-5) EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596008 MS-32 (4-5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596009 MS-30 (4-5) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 2 PASI-MTWT1

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

10326596010 MS-31 (6-8) EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

Modified Sobek 3.2 2 PASI-MTWT1

Modified Sobek 3.2 1 PASI-MTWT1

Modified Sobek 3.2 5 PASI-MTWT1

10326596011 MS-19 (0.5-1) EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596012 MS-20 (0.5-1) NWTPH-Dx 4 PASI-MMT

NWTPH-Gx 2 PASI-MKMZ
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596013 MS-21 (0.5-1) NWTPH-Dx 4 PASI-MMT

NWTPH-Gx 2 PASI-MKMZ

EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596014 MS-22 (0.5-1) NWTPH-Dx 4 PASI-MMT

NWTPH-Gx 2 PASI-MKMZ

EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596015 MS-23 (0.5-1) NWTPH-Dx 4 PASI-MMT

NWTPH-Gx 2 PASI-MKMZ

EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596016 MS-24 (0.5-1) EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596017 MS-25 (0.5-1) EPA 6020A 8 PASI-MRJS

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596018 MS-26 (0.5-1) EPA 6020A 8 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596019 MS-27 (0.5-1) NWTPH-Dx 4 PASI-MMT

NWTPH-Gx 2 PASI-MKMZ

EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL

10326596020 MS-28 (0.5-1) NWTPH-Dx 4 PASI-MMT

NWTPH-Gx 2 PASI-MKMZ

EPA 6020A 8 PASI-MRJS

EPA 6020A 4 PASI-MTT3

EPA 6020A 6 PASI-MTT3

EPA 7470A 1 PASI-MLMW

EPA 7470A 1 PASI-MJDD

EPA 7471B 1 PASI-MJDD

ASTM D2974 1 PASI-MJDL
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Date: January 28, 2016

This report was revised on January, 14th 2016. TCLP / SPLP were analyzed per client request:

TCLP As, Cd, Cr, Pb, Hg

SPLP Sb, As, Cd, Cu, Pb, Hg, Zn

MS-19 (0.5-1)

MS-20 (0.5-1)

MS-21 (0.5-1)

MS-23 (0.5-1)

MS-26 (0.5-1)

MS-27 (0.5-1)

MS-28 (0.5-1)

MS-30 (4-5)

MS-32 (4-5)

MS-34 (4-5)

Per client request the sample IDs were updated for 10326596-01, -002, -003, -005 as per revised COC from client.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

NWTPH-Dx

Date: January 28, 2016

Description: NWTPH-Dx GCS

General Information:
6 samples were analyzed for NWTPH-Dx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3550 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

NWTPH-Gx

Date: January 28, 2016

Description: NWTPH-Gx GCV

General Information:
6 samples were analyzed for NWTPH-Gx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with NWTPH-Gx with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: GCV/14560
1M: Sample preserved in lab; results are from sample aliquot taken from a glass jar with headspace.

• MS-22 (0.5-1)  (Lab ID: 10326596014)
• TPH as Gas
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS

General Information:
20 samples were analyzed for EPA 6020A.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/58952
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10326596003

M6: Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.
• MS  (Lab ID: 2118200)

• Arsenic
• Lead
• Zinc

• MSD  (Lab ID: 2118201)
• Cadmium
• Copper
• Lead
• Nickel
• Zinc

R1: RPD value was outside control limits.
• MSD  (Lab ID: 2118201)

• Arsenic
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS

QC Batch: MPRP/58952
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10326596003

R1: RPD value was outside control limits.
• Cadmium
• Lead
• Zinc

QC Batch: MPRP/59169
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10326897001

M6: Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.
• MS  (Lab ID: 2120831)

• Antimony
• Arsenic
• Cadmium
• Chromium
• Copper
• Lead
• Nickel
• Zinc

• MSD  (Lab ID: 2120832)
• Antimony
• Arsenic
• Cadmium
• Chromium
• Copper
• Lead
• Nickel
• Zinc

R1: RPD value was outside control limits.
• MSD  (Lab ID: 2120832)

• Antimony
• Arsenic
• Cadmium
• Chromium
• Copper
• Lead
• Nickel
• Zinc

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS

Analyte Comments:

QC Batch: MPRP/58952
E: Analyte concentration exceeded the calibration range. The reported result is estimated.

• MS  (Lab ID: 2118200)
• Zinc

• MSD  (Lab ID: 2118201)
• Zinc
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS, TCLP

General Information:
10 samples were analyzed for EPA 6020A.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3020 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/61043
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• MS-19 (0.5-1)  (Lab ID: 10326596011)
• Arsenic
• Chromium

• MS-20 (0.5-1)  (Lab ID: 10326596012)
• Arsenic
• Chromium

• MS-21 (0.5-1)  (Lab ID: 10326596013)
• Arsenic
• Chromium

• MS-23 (0.5-1)  (Lab ID: 10326596015)
• Arsenic
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS, TCLP

Analyte Comments:

QC Batch: MPRP/61043
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• MS-23 (0.5-1)  (Lab ID: 10326596015)
• Chromium

• MS-26 (0.5-1)  (Lab ID: 10326596018)
• Arsenic
• Chromium

• MS-27 (0.5-1)  (Lab ID: 10326596019)
• Arsenic
• Chromium

• MS-30 (4-5)  (Lab ID: 10326596009)
• Arsenic
• Chromium

• MS-32 (4-5)  (Lab ID: 10326596008)
• Arsenic
• Chromium

• MS-34 (4-5)  (Lab ID: 10326596006)
• Arsenic
• Chromium
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Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS, SPLP

General Information:
10 samples were analyzed for EPA 6020A.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3020 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/61089
2M: The temperature in the TCLP/ZHE extraction area was outside the method required range of 21-25 degrees C.

• MS-19 (0.5-1)  (Lab ID: 10326596011)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc

• MS-20 (0.5-1)  (Lab ID: 10326596012)
• Arsenic
• Cadmium
• Copper
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS, SPLP

Analyte Comments:

QC Batch: MPRP/61089
2M: The temperature in the TCLP/ZHE extraction area was outside the method required range of 21-25 degrees C.

• MS-20 (0.5-1)  (Lab ID: 10326596012)
• Lead
• Antimony
• Zinc

• MS-21 (0.5-1)  (Lab ID: 10326596013)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc

• MS-23 (0.5-1)  (Lab ID: 10326596015)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc

• MS-26 (0.5-1)  (Lab ID: 10326596018)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc

• MS-27 (0.5-1)  (Lab ID: 10326596019)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc

• MS-28 (0.5-1)  (Lab ID: 10326596020)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc

• MS-30 (4-5)  (Lab ID: 10326596009)
• Arsenic
• Cadmium
• Copper
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 6020A

Date: January 28, 2016

Description: 6020A MET ICPMS, SPLP

Analyte Comments:

QC Batch: MPRP/61089
2M: The temperature in the TCLP/ZHE extraction area was outside the method required range of 21-25 degrees C.

• MS-30 (4-5)  (Lab ID: 10326596009)
• Lead
• Antimony
• Zinc

• MS-32 (4-5)  (Lab ID: 10326596008)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc

• MS-34 (4-5)  (Lab ID: 10326596006)
• Arsenic
• Cadmium
• Copper
• Lead
• Antimony
• Zinc
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Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 7470A

Date: January 28, 2016

Description: 7470A Mercury, SPLP

General Information:
10 samples were analyzed for EPA 7470A.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7470A with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MERP/15804
2M: The temperature in the TCLP/ZHE extraction area was outside the method required range of 21-25 degrees C.

• MS-19 (0.5-1)  (Lab ID: 10326596011)
• Mercury

• MS-20 (0.5-1)  (Lab ID: 10326596012)
• Mercury

• MS-21 (0.5-1)  (Lab ID: 10326596013)
• Mercury

• MS-23 (0.5-1)  (Lab ID: 10326596015)
• Mercury

• MS-26 (0.5-1)  (Lab ID: 10326596018)
• Mercury

• MS-27 (0.5-1)  (Lab ID: 10326596019)
• Mercury

• MS-28 (0.5-1)  (Lab ID: 10326596020)
• Mercury
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 7470A

Date: January 28, 2016

Description: 7470A Mercury, SPLP

Analyte Comments:

QC Batch: MERP/15804
2M: The temperature in the TCLP/ZHE extraction area was outside the method required range of 21-25 degrees C.

• MS-30 (4-5)  (Lab ID: 10326596009)
• Mercury

• MS-32 (4-5)  (Lab ID: 10326596008)
• Mercury

• MS-34 (4-5)  (Lab ID: 10326596006)
• Mercury

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 7470A

Date: January 28, 2016

Description: 7470A Mercury, TCLP

General Information:
10 samples were analyzed for EPA 7470A.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7470A with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 7471B

Date: January 28, 2016

Description: 7471B Mercury

General Information:
20 samples were analyzed for EPA 7471B.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7471B with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

Modified Sobek 3.2

Date: January 28, 2016

Description: Sobek Calculations

General Information:
7 samples were analyzed for Modified Sobek 3.2.  All samples were received in acceptable condition with any exceptions noted below
or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

Modified Sobek 3.2

Date: January 28, 2016

Description: Sobek Neutralization Potential

General Information:
7 samples were analyzed for Modified Sobek 3.2.  All samples were received in acceptable condition with any exceptions noted below
or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

Modified Sobek 3.2

Date: January 28, 2016

Description: Sobek Extractable Sulfur

General Information:
7 samples were analyzed for Modified Sobek 3.2.  All samples were received in acceptable condition with any exceptions noted below
or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Method:

Client: GeoEngineers

EPA 7196A

Date: January 28, 2016

Description: 7196 Chromium, Hexavalent

General Information:
2 samples were analyzed for EPA 7196A.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3060A with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: LT-NS-1 (0.5-1) Lab ID: 10326596001 Collected: 10/12/15 11:30 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony ND mg/kg 10/29/15 09:26 7440-36-010/28/15 20:120.48 0.19 20
Arsenic 0.82 mg/kg 10/29/15 09:26 7440-38-210/28/15 20:120.48 0.12 20
Cadmium 0.10 mg/kg 10/29/15 09:26 7440-43-910/28/15 20:120.077 0.026 20
Chromium 1.6 mg/kg 10/29/15 09:26 7440-47-310/28/15 20:120.48 0.18 20
Copper 5.6 mg/kg 10/29/15 09:26 7440-50-810/28/15 20:120.96 0.31 20
Lead 2.2 mg/kg 10/29/15 09:26 7439-92-110/28/15 20:120.096 0.042 20
Nickel 1.7 mg/kg 10/29/15 09:26 7440-02-010/28/15 20:120.48 0.15 20
Zinc 13.2 mg/kg 10/29/15 09:26 7440-66-610/28/15 20:124.8 1.3 20

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury ND mg/kg 10/28/15 20:17 7439-97-610/28/15 18:010.019 0.0064 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 1.8 % 10/28/15 15:310.10 0.10 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 0.0 tons/1000 10/30/15 10:411
Acid Potential ND tons/1000 10/30/15 10:414.3 4.3 1

Analytical Method: Modified Sobek 3.2Sobek Neutralization Potential

Neutralization Potential ND tons/1000 10/28/15 10:350.50 0.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable ND % (w/w) 10/29/15 06:330.050 0.018 1
Sulfur, HNO3 Extractable ND % (w/w) 10/29/15 06:330.050 0.018 1
Sulfur, Hot Water Extractable ND % (w/w) 10/29/15 06:330.050 0.018 1
Sulfur, Residual ND % (w/w) 10/29/15 06:330.050 0.018 1
Total Sulfur ND % (w/w) 10/29/15 06:330.050 0.018 1

Analytical Method: EPA 7196A  Preparation Method: EPA 3060A7196 Chromium, Hexavalent

Chromium, Hexavalent ND mg/kg 10/28/15 11:07 18540-29-910/27/15 10:302.0 0.44 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: LT-NS-2 (0.5-1) Lab ID: 10326596002 Collected: 10/12/15 11:40 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony ND mg/kg 10/29/15 09:28 7440-36-010/28/15 20:120.50 0.20 20
Arsenic 0.78 mg/kg 10/29/15 09:28 7440-38-210/28/15 20:120.50 0.12 20
Cadmium 0.10 mg/kg 10/29/15 09:28 7440-43-910/28/15 20:120.080 0.027 20
Chromium 1.6 mg/kg 10/29/15 09:28 7440-47-310/28/15 20:120.50 0.19 20
Copper 8.8 mg/kg 10/29/15 09:28 7440-50-810/28/15 20:121.0 0.32 20
Lead 7.5 mg/kg 10/29/15 09:28 7439-92-110/28/15 20:120.10 0.043 20
Nickel 1.7 mg/kg 10/29/15 09:28 7440-02-010/28/15 20:120.50 0.15 20
Zinc 27.6 mg/kg 10/29/15 09:28 7440-66-610/28/15 20:125.0 1.3 20

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury ND mg/kg 10/28/15 20:19 7439-97-610/28/15 18:010.018 0.0061 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 2.9 % 10/28/15 15:260.10 0.10 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 6.2 tons/1000 10/30/15 10:411
Acid Potential ND tons/1000 10/30/15 10:414.3 4.3 1

Analytical Method: Modified Sobek 3.2Sobek Neutralization Potential

Neutralization Potential 6.19 tons/1000 10/28/15 10:390.50 0.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable ND % (w/w) 10/29/15 06:480.050 0.018 1
Sulfur, HNO3 Extractable ND % (w/w) 10/29/15 06:480.050 0.018 1
Sulfur, Hot Water Extractable ND % (w/w) 10/29/15 06:480.050 0.018 1
Sulfur, Residual ND % (w/w) 10/29/15 06:480.050 0.018 1
Total Sulfur ND % (w/w) 10/29/15 06:480.050 0.018 1

Analytical Method: EPA 7196A  Preparation Method: EPA 3060A7196 Chromium, Hexavalent

Chromium, Hexavalent ND mg/kg 10/28/15 11:20 18540-29-910/27/15 10:302.0 0.44 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: MS-36 (3-5) Lab ID: 10326596003 Collected: 10/12/15 14:15 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony ND mg/kg 10/27/15 22:59 7440-36-010/26/15 22:420.47 0.19 20
Arsenic 14.4 mg/kg 10/27/15 22:59 7440-38-2 M6,R110/26/15 22:420.47 0.12 20
Cadmium 3.6 mg/kg 10/27/15 22:59 7440-43-9 M6,R110/26/15 22:420.076 0.026 20
Chromium ND mg/kg 10/27/15 22:59 7440-47-310/26/15 22:420.47 0.18 20
Copper 1.3 mg/kg 10/27/15 22:59 7440-50-8 M610/26/15 22:420.95 0.31 20
Lead 58.9 mg/kg 10/29/15 11:30 7439-92-1 M6,R110/26/15 22:420.95 0.41 200
Nickel 3.2 mg/kg 10/27/15 22:59 7440-02-0 M610/26/15 22:420.47 0.14 20
Zinc 1540 mg/kg 10/29/15 11:30 7440-66-6 M6,R110/26/15 22:4247.4 12.7 200

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury 0.038 mg/kg 10/25/15 19:22 7439-97-610/25/15 18:540.020 0.0070 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 4.2 % 10/28/15 15:260.10 0.10 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 92.0 tons/1000 10/30/15 10:411
Acid Potential ND tons/1000 10/30/15 10:414.3 4.3 1

Analytical Method: Modified Sobek 3.2Sobek Neutralization Potential

Neutralization Potential 92.0 tons/1000 10/28/15 10:440.50 0.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable ND % (w/w) 10/29/15 07:060.050 0.018 1
Sulfur, HNO3 Extractable ND % (w/w) 10/29/15 07:060.050 0.018 1
Sulfur, Hot Water Extractable ND % (w/w) 10/29/15 07:060.050 0.018 1
Sulfur, Residual ND % (w/w) 10/29/15 07:060.050 0.018 1
Total Sulfur ND % (w/w) 10/29/15 07:060.050 0.018 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: MS-29 (6-7) Lab ID: 10326596004 Collected: 10/12/15 15:10 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.77 mg/kg 10/29/15 11:55 7440-36-010/26/15 22:420.47 0.19 20
Arsenic 7.0 mg/kg 10/29/15 11:55 7440-38-210/26/15 22:420.47 0.12 20
Cadmium 30.9 mg/kg 10/29/15 11:55 7440-43-910/26/15 22:420.076 0.026 20
Chromium 3.2 mg/kg 10/29/15 11:55 7440-47-310/26/15 22:420.47 0.18 20
Copper 3.3 mg/kg 10/29/15 11:55 7440-50-810/26/15 22:420.95 0.31 20
Lead 11.5 mg/kg 10/29/15 11:55 7439-92-110/26/15 22:420.095 0.041 20
Nickel 6.9 mg/kg 10/29/15 11:55 7440-02-010/26/15 22:420.47 0.14 20
Zinc 2930 mg/kg 10/28/15 16:40 7440-66-610/26/15 22:42475 127 2000

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury ND mg/kg 10/25/15 19:30 7439-97-610/25/15 18:540.019 0.0065 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 5.2 % 10/28/15 15:270.10 0.10 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 92.0 tons/1000 10/30/15 10:411
Acid Potential ND tons/1000 10/30/15 10:414.3 4.3 1

Analytical Method: Modified Sobek 3.2Sobek Neutralization Potential

Neutralization Potential 92.0 tons/1000 10/28/15 10:490.50 0.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable ND % (w/w) 10/29/15 07:200.050 0.018 1
Sulfur, HNO3 Extractable ND % (w/w) 10/29/15 07:200.050 0.018 1
Sulfur, Hot Water Extractable ND % (w/w) 10/29/15 07:200.050 0.018 1
Sulfur, Residual ND % (w/w) 10/29/15 07:200.050 0.018 1
Total Sulfur ND % (w/w) 10/29/15 07:200.050 0.018 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/28/2016 04:21 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 30 of 103



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: MS-35 (6-8) Lab ID: 10326596005 Collected: 10/12/15 15:50 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony ND mg/kg 10/27/15 21:22 7440-36-010/26/15 22:420.49 0.19 20
Arsenic 13.5 mg/kg 10/27/15 21:22 7440-38-210/26/15 22:420.49 0.12 20
Cadmium 10.0 mg/kg 10/27/15 21:22 7440-43-910/26/15 22:420.079 0.027 20
Chromium 2.3 mg/kg 10/27/15 21:22 7440-47-310/26/15 22:420.49 0.19 20
Copper 3.3 mg/kg 10/27/15 21:22 7440-50-810/26/15 22:420.99 0.32 20
Lead 186 mg/kg 10/27/15 21:22 7439-92-110/26/15 22:420.099 0.043 20
Nickel 4.4 mg/kg 10/27/15 21:22 7440-02-010/26/15 22:420.49 0.15 20
Zinc 3950 mg/kg 10/28/15 16:45 7440-66-610/26/15 22:4249.3 13.2 200

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury 0.079 mg/kg 10/25/15 19:32 7439-97-610/25/15 18:540.020 0.0070 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 3.3 % 10/28/15 15:270.10 0.10 1

Analytical Method: Modified Sobek 3.2Sobek Calculations

Acid/Base Potential 91.7 tons/1000 10/30/15 10:411
Acid Potential ND tons/1000 10/30/15 10:414.3 4.3 1

Analytical Method: Modified Sobek 3.2Sobek Neutralization Potential

Neutralization Potential 91.7 tons/1000 10/28/15 10:560.50 0.50 1

Analytical Method: Modified Sobek 3.2Sobek Extractable Sulfur

Sulfur, HCl Extractable 0.0525 % (w/w) 10/29/15 07:310.050 0.018 1
Sulfur, HNO3 Extractable ND % (w/w) 10/29/15 07:310.050 0.018 1
Sulfur, Hot Water Extractable ND % (w/w) 10/29/15 07:310.050 0.018 1
Sulfur, Residual ND % (w/w) 10/29/15 07:310.050 0.018 1
Total Sulfur ND % (w/w) 10/29/15 07:310.050 0.018 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: MS-34 (4-5) Lab ID: 10326596006 Collected: 10/12/15 16:10 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony ND mg/kg 10/27/15 21:27 7440-36-010/26/15 22:420.51 0.20 20
Arsenic 5.5 mg/kg 10/27/15 21:27 7440-38-210/26/15 22:420.51 0.12 20
Cadmium 5.3 mg/kg 10/27/15 21:27 7440-43-910/26/15 22:420.081 0.028 20
Chromium 3.8 mg/kg 10/27/15 21:27 7440-47-310/26/15 22:420.51 0.19 20
Copper 4.7 mg/kg 10/27/15 21:27 7440-50-810/26/15 22:421.0 0.33 20
Lead 158 mg/kg 10/27/15 21:27 7439-92-110/26/15 22:420.10 0.044 20
Nickel 5.2 mg/kg 10/27/15 21:27 7440-02-010/26/15 22:420.51 0.15 20
Zinc 3200 mg/kg 10/28/15 16:49 7440-66-610/26/15 22:4250.9 13.6 200

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 01/21/16 05:03  Initial pH: 8.94; Final pH: 1.53

6020A MET ICPMS, TCLP

Arsenic ND mg/L 01/22/16 13:56 7440-38-2 D301/21/16 10:220.012 0.0028 5
Cadmium 0.092 mg/L 01/22/16 13:56 7440-43-901/21/16 10:220.0020 0.00061 5
Chromium ND mg/L 01/22/16 13:56 7440-47-3 D301/21/16 10:220.012 0.0042 5
Lead 0.18 mg/L 01/22/16 13:56 7439-92-101/21/16 10:220.0025 0.0011 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/22/16 14:41  Initial pH: ; Final pH: 7.67

6020A MET ICPMS, SPLP

Antimony ND mg/L 01/25/16 13:37 7440-36-0 2M01/24/16 16:470.0050 0.0015 1
Arsenic ND mg/L 01/25/16 13:37 7440-38-2 2M01/24/16 16:470.0050 0.0011 1
Cadmium 0.0011 mg/L 01/25/16 13:37 7440-43-9 2M01/24/16 16:470.00080 0.00024 1
Copper ND mg/L 01/25/16 13:37 7440-50-8 2M01/24/16 16:470.010 0.0021 1
Lead 0.042 mg/L 01/25/16 13:37 7439-92-1 2M01/24/16 16:470.0010 0.00046 1
Zinc 0.60 mg/L 01/26/16 08:20 7440-66-6 2M01/24/16 16:470.25 0.12 5

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 01/22/16 14:41  Initial pH: ; Final pH: 7.67

7470A Mercury, SPLP

Mercury ND mg/L 01/24/16 20:48 7439-97-6 2M01/24/16 18:500.00060 0.000065 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 01/21/16 05:03  Initial pH: 8.94; Final pH: 1.53

7470A Mercury, TCLP

Mercury ND mg/L 01/21/16 18:34 7439-97-601/21/16 09:000.00060 0.000065 1

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury 0.067 mg/kg 10/25/15 19:35 7439-97-610/25/15 18:540.020 0.0070 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 9.0 % 10/28/15 15:270.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: MS-33 (4-5) Lab ID: 10326596007 Collected: 10/12/15 16:50 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony ND mg/kg 10/27/15 21:32 7440-36-010/26/15 22:420.50 0.19 20
Arsenic 1.8 mg/kg 10/27/15 21:32 7440-38-210/26/15 22:420.50 0.12 20
Cadmium 0.56 mg/kg 10/27/15 21:32 7440-43-910/26/15 22:420.079 0.027 20
Chromium 4.0 mg/kg 10/27/15 21:32 7440-47-310/26/15 22:420.50 0.19 20
Copper 3.6 mg/kg 10/27/15 21:32 7440-50-810/26/15 22:420.99 0.32 20
Lead 63.0 mg/kg 10/29/15 12:00 7439-92-110/26/15 22:420.50 0.22 100
Nickel 3.3 mg/kg 10/27/15 21:32 7440-02-010/26/15 22:420.50 0.15 20
Zinc 269 mg/kg 10/27/15 21:32 7440-66-610/26/15 22:425.0 1.3 20

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury ND mg/kg 10/25/15 19:37 7439-97-610/25/15 18:540.019 0.0065 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 4.9 % 10/28/15 15:280.10 0.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10326596
0504-100-00 VAN STONE Rev

Sample: MS-32 (4-5) Lab ID: 10326596008 Collected: 10/13/15 09:30 Received: 10/17/15 09:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Antimony 0.57 mg/kg 10/27/15 21:37 7440-36-010/26/15 22:420.50 0.20 20
Arsenic 10.7 mg/kg 10/27/15 21:37 7440-38-210/26/15 22:420.50 0.12 20
Cadmium 28.6 mg/kg 10/27/15 21:37 7440-43-910/26/15 22:420.080 0.027 20
Chromium 2.2 mg/kg 10/27/15 21:37 7440-47-310/26/15 22:420.50 0.19 20
Copper 4.1 mg/kg 10/27/15 21:37 7440-50-810/26/15 22:421.0 0.32 20
Lead 438 mg/kg 10/27/15 21:37 7439-92-110/26/15 22:420.10 0.043 20
Nickel 5.4 mg/kg 10/27/15 21:37 7440-02-010/26/15 22:420.50 0.15 20
Zinc 5930 mg/kg 10/30/15 10:40 7440-66-610/26/15 22:42499 134 2000

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1311; 01/21/16 05:03  Initial pH: 8.97; Final pH: 4.62

6020A MET ICPMS, TCLP

Arsenic ND mg/L 01/22/16 13:51 7440-38-2 D301/21/16 10:220.012 0.0028 5
Cadmium 0.66 mg/L 01/22/16 13:51 7440-43-901/21/16 10:220.0020 0.00061 5
Chromium ND mg/L 01/22/16 13:51 7440-47-3 D301/21/16 10:220.012 0.0042 5
Lead 1.8 mg/L 01/22/16 13:51 7439-92-101/21/16 10:220.0025 0.0011 5

Analytical Method: EPA 6020A  Preparation Method: EPA 3020
Leachate Method/Date: EPA 1312; 01/22/16 14:41  Initial pH: ; Final pH: 7.74

6020A MET ICPMS, SPLP

Antimony ND mg/L 01/25/16 13:40 7440-36-0 2M01/24/16 16:470.0050 0.0015 1
Arsenic ND mg/L 01/25/16 13:40 7440-38-2 2M01/24/16 16:470.0050 0.0011 1
Cadmium 0.0017 mg/L 01/25/16 13:40 7440-43-9 2M01/24/16 16:470.00080 0.00024 1
Copper ND mg/L 01/25/16 13:40 7440-50-8 2M01/24/16 16:470.010 0.0021 1
Lead 0.035 mg/L 01/25/16 13:40 7439-92-1 2M01/24/16 16:470.0010 0.00046 1
Zinc 0.57 mg/L 01/26/16 08:22 7440-66-6 2M01/24/16 16:470.25 0.12 5

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1312; 01/22/16 14:41  Initial pH: ; Final pH: 7.74

7470A Mercury, SPLP

Mercury ND mg/L 01/24/16 20:52 7439-97-6 2M01/24/16 18:500.00060 0.000065 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A
Leachate Method/Date: EPA 1311; 01/21/16 05:03  Initial pH: 8.97; Final pH: 4.62

7470A Mercury, TCLP

Mercury ND mg/L 01/21/16 18:41 7439-97-601/21/16 09:000.00060 0.000065 1

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury 0.35 mg/kg 10/25/15 19:45 7439-97-610/25/15 18:540.019 0.0066 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 9.8 % 10/28/15 15:280.10 0.10 1
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APPENDIX B 
 Additional Investigation Exploration Logs and 

Geotechnical Testing 
 
 

 























































































































































































































































































 

 

APPENDIX C 
 Upper and Lower Tailings Pile Stability Analysis 
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