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1 INTRODUCTION 

During the fall of 2016, Brice Environmental Services Corporation (Brice) conducted 
characterization activities in association with the former Kolmakof Mine Site (KMS or Site) near 
Aniak, Alaska (Figure 1). These activities were performed under a work plan prepared in 
August, 2016 (Brice, 2016). 

1.1 SITE DESCRIPTION 

The KMS is an abandoned cinnabar mine on the north bank of the Kuskokwim River.  The site 
is located approximately 19.5 miles east of Aniak and approximately 10 miles west of 
Napaimute, Alaska, (the nearest known inhabited area).  The legal description for the KMS is: 
North ½, Section 6, Township 17N, Range 53W, Seward Meridian, Alaska. A small, unnamed 
creek passes by portions of the site and flows into the Kuskokwim River near the Camp Area 
portion of the site (Figure 2). There are no roads to the site or aircraft landing strip nearby; 
access is by boat only. 

The mine has three developed areas: a “Camp Area” on the bank of the Kuskokwim River; an 
upland “Mill Area”; and an open-pit/surface stripping mining area on the bluff above the river 
where waste rock was dumped down the bluff onto the river bank. The Camp Area is 
approximately 1.75 miles from the Mill Area. (Figure 2).  The two areas are connected by a dirt 
road which parallels an unnamed creek that drains directly into the Kuskokwim River.  From the 
Mill Area, the road continues uphill to the Mine Pit.  Since the mine closure, the KMS became 
overgrown with vegetation and the roads narrowed to foot paths.  During the 2006 BLM site 
inspection, the Mill Area was found to contain a collapsing ball mill structure with water flowing 
under and through it.  Two sheds were found nearby, one containing about a dozen metal 
bottles which appeared to be empty mercury flasks. USEPA correspondence to BLM had 
mentioned a retort operation at the “upper camp” so it was assumed that the flasks indicated 
that the shed may have housed a retort or that one was nearby. Photos taken during the 2000 
BLM site visit showed the larger shed housed an electric generator that had been removed by 
persons unknown by the 2006 BLM site visit. Numerous empty drums and fuel cans were found 
scattered around both inside and outside the sheds. The unnamed creek formed a small pond a 
few feet from the mill, and the source of the creek was reported to be water coming to the 
ground surface above and around the mill building from the steep hillside/berm immediately 
adjacent.  An old pickup truck was found abandoned a short distance away.  The former 
dynamite shed was represented by a pile of ash and burned metal debris. No evidence of spills, 
stains, odors or distressed vegetation beyond the ash at the former dynamite shed was noted 
by BLM. It also appeared that waste rock and tailings were dumped over the bluff into the 
Kuskokwim River from the mill building and the mining pit areas uphill and behind the river bluff.  

The Camp Area structures were observed by the BLM to be deteriorating and contained a 
significant volume of discarded household debris. The remnant of a potential mercury retort, 
consisting of a metallic beer keg secured to rotting wood beams was found near the Camp 
Area. A firebrick pit was found located adjacent to the keg. 
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1.2 SITE BACKGROUND 

The KMS is an abandoned cinnabar (mercury ore) mine on the North Bank of the Kuskokwim 
river near the village of  Napaimute, Alaska, and is scheduled to be conveyed to The 
Kuskokwim Corporation (TKC) (surface estate) and Calista Corporation (Calista) (subsurface 
estate) in accordance with the Alaska Native Claims Settlement Act.  Until conveyance, the land 
is administered by the U.S. Bureau of Land Management (BLM).  A preliminary assessment/site 
investigation (PA/SI) was initiated by the United States Environmental Protection Agency 
(USEPA) in 1999, and two site inspections and removal actions were conducted by the BLM in 
2000 and 2006.  A Removal Site Inspection (RSI) was subsequently performed by Ecology and 
Environment, Inc. (E&E) in 2007 to identify facility features, inventory abandoned mine-related 
equipment and debris, and identify contaminants requiring possible remediation and or removal 
prior to transfer of the land to TKC and Calista.  The RSI identified mercury as the primary 
contaminant of concern and identified the need for further investigation to further characterize 
the site for metals, petroleum hydrocarbons, and explosives, as well as the need for 
characterization and removal of hazardous and non-hazardous site materials.  The RSI 
identified four areas of concern (AOC) within the site:  Camp Area, Mill Area, Mine Pit, and 
Waste Rock/Tailings Dump Areas. 

MACTEC Engineering and Consulting Inc. (MACTEC) conducted initial investigative removal 
activities in 2008, including metal background concentration investigations, a geophysical 
survey for a potential mono-fill location, explosives residue sampling, mercury speciation 
analysis, and an asbestos and lead-based paint survey.  Field activities included removal and 
disposal of various hazardous and non-hazardous materials from abandoned waste containers 
and equipment.   

In 2011, AMEC Environment & Infrastructure (AMEC, formerly MACTEC) prepared an 
Engineering Evaluation/Cost Analysis (EE/CA) work plan to complete site characterization 
activities required to delineate the extent of remaining contamination in each of the areas of 
concern (AOC) (AMEC, 2011).  Field work including investigation of metals, petroleum 
hydrocarbons, and other contaminants of concern as well as a biological survey was conducted 
between September 25th and October 1st, 2011.   

The EE/CA, completed in 2012 and subsequent 2013 Removal Action Memorandum identified 
oil, hazardous substances, and non-hazardous solid waste removal actions that were warranted 
within the mill, mine pit, and camp areas. The EE/CA results showed that removals of 
constituent of concern (COC) metals-contaminated soils were warranted in Investigation Areas 
(IAs) IA-1, IA-2, IA-3, IA-4, IA-5, IA-6, IA-8, and IA-13.  IA-8 also required DRO impacted soil 
removal.  Hazardous substances to be removed included mercury, arsenic, and chromium in 
soil as the contaminants of concern in both the Camp Area and the Mill Area, and localized 
petroleum hydrocarbon contamination of soil in the Mill Area (IA-8 only).  Non-hazardous solid 
waste located within the Mine Pit, Mill Area, and Camp Area required removal as well (AMEC, 
2012). 

In 2012 BLM contracted with Brice to conduct Limited Removal Actions at the KMS during the 
2013 field season. During the 2013 field season, Brice removed all camp buildings, 
infrastructure, and waste materials. Limited excavation was performed during the 2013 field 
activities to remove metals and fuel-contaminated soil in the areas noted in the EE/CA. Soil 
sampling analytical results indicated closure was obtained at all areas except IA-1 and IA-2. A 
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total of 46 cubic yards of COC metals-contaminated soil (including cinnabar residue from 
decontamination) was removed from IA-2, IA-3, IA-5, IA-6, and IA-8 of the Mill Area. An 
additional 14 cubic yards were removed from IA-1 at the Camp Area. This material was loaded 
into supersacks and transported off site for proper disposal.  A landspread area was constructed 
with 23 cubic yards of DRO-impacted soil from IA-8. Initial baseline DRO concentrations were 
documented for the landspread area. Initial sampling of the landspread area indicated DRO 
concentrations exceeding the cleanup level of 250 milligrams per kilogram (mg/kg) and 
continued sampling was warranted. A landspread area maintenance and sampling and analysis 
plan was developed to formalize continued operation of the landspread area (Brice, 2014a). 

In 2014, BLM contracted with Brice to conduct additional removal at the KMS during the 2014 
field season. Brice prepared an addendum to the work plan used for the Limited Removal 
Actions performed in 2013 to plan the 2014 field activities (Brice, 2014b). During the 2014 
season, Brice removed 6 cubic yards of soil from the site at the Upper Mill Area (IA-2) and 94 
cubic yards of soil from the Retort Mound (IA-1). Confirmation sampling conducted at IA-2 
indicated exceedance of the Alaska Department of Environmental Conservation (ADEC) 
cleanup level for mercury along the northeast sidewall of the excavation, and exceedances of 
the cleanup levels for chromium and mercury along the southwest sidewall of the excavation. 
Excavation confirmation soil sampling conducted at IA-1 indicated lateral exceedances of 
cleanup levels for mercury, arsenic, and chromium in soils surrounding the 2014 excavation 
area. Bedrock was encountered along the north and northeast walls of the excavation and 
further excavation in these directions should be limited to lateral removal to depths of placed 
material only. The presence of the firebrick platform, beads of elemental mercury, and buried 
burned ore suggest the retort facility described in the original PA/SI may be present in this area, 
but was buried by mine operations before the “beer keg retort” was placed there. Bedrock was 
encountered across the floor of the 2014 excavation limits at IA-1, and further removal of soil in 
this area is not warranted. Sampling results at the landspread area indicated DRO 
concentrations were reduced below the applicable cleanup level of 250 mg/kg and that final site 
closure had been met (Brice, 2014c). 

In 2015, BLM contracted with Brice to conduct additional removal and characterization at IA-1 
and IA-2 under an ADEC-approved work plan (Brice, 2015a). Confirmation samples collected 
from the excavation floor and sidewalls following the removal of 10 cubic yards of soil from IA-2 
indicated residual COC metal concentrations meeting mill-area cleanup levels. Brice 
recommended closure of IA-2 based on analytical results. At IA-1, Brice installed fifteen 
characterization test pits and sampled fourteen of them for COC metals in an effort to fully 
characterize the distribution of COC metals in the vicinity of the retort mound. In addition, four 
cubic yards of soils were removed from the eastern sidewall of the 2013 excavation area and 
disposed of with soils from IA-2. The areal extent of mercury contamination yielded an 
estimated 3,800 square feet impacted to an average depth of 3 feet below ground surface (bgs) 
or approximately 422 cubic yards of in-situ soil exceeding the cleanup level for mercury.  After 
deducting the 110 ex-situ, or 88 cubic yards of in-situ soil, removed in 2014 and 2015, the 
remaining soil in the vicinity of the retort mound was estimated to be approximately 334 cubic 
yards of in-situ, or 418 cubic yards of ex-situ soil. An additional 50 in-situ cubic yards were 
included to serve as contingency for areas of the characterization limit that were inferred due to 
mercury concentrations exceeding the camp area cleanup level in the outer-most test pits along 
the southwestern and northern areas of the estimated excavation perimeter (Brice, 2015b).  
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1.3 PROJECT OBJECTIVES 

The objectives of the work performed and discussed in this report include: 

 Advancing test pits and sampling soils in the immediate vicinity of the Retort Mound to 
re-characterize the area for additional past retort activities; and,  

 Advancing test pits to assess the distribution of arsenic, chromium, mercury, and nickel 
in soils within and beyond the limits documented following assessment activities 
conducted in 2015 in this area.  
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2 REGULATORY CRITERIA 

ADEC regulations applicable to this project are contained in Title 18 of the Alaska Administrative 
Code (AAC), Chapter 75, Oil and Other Hazardous Substances Pollution Control (18 AAC 75), 
as updated on November 6, 2016 (ADEC, 2016a). 

2.1 SOIL REGULATORY CRITERIA 

At the KMS, arsenic, chromium (total), mercury, and nickel have been identified as COCs.  
Background sampling of AOCs determined that naturally occurring metal concentrations at 
some of the AOCs is higher than the ADEC’s most stringent action level (Method 2 Migration to 
Groundwater). For purposes of defining cleanup levels as they pertain to background metal 
concentrations, the AOCs have been divided into the Camp Area and the Mill Area.  Since 
cleanup has been completed at the mill area, a summary of the action levels for COC metals at 
the Camp Area, or IA-1, are presented below:  

 

Parameter  Method  Camp Area Soil Cleanup 
Level (mg/Kg) 

Arsenic  EPA Method SW6020  10.7 

Chromium, (Total)  EPA Method SW6020  29.2 

Mercury  EPA Method SW7471  1.4 

Nickel  EPA Method SW6020  86 
 

Analytical results for arsenic, chromium, mercury and nickel were screened and evaluated using 
the site-specific cleanup levels calculated during the background study (AMEC, 2011) and 
ADEC Method Two, Table B1, Migration to Groundwater, whichever was greater for each metal. 
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3 FIELD ACTIVITIES 

A flyover of the site was performed by the BLM project manager on July 14, 2016 to inspect the 
conditions of the landing ramp. Based on photographs of the observed site conditions, the BLM 
and Brice project managers agreed that no ramp repair work would be necessary prior to 
mobilization for the field effort in 2016.  

On September 12, 2016, Brice mobilized to the Site to load the barge for starting work on 
September 13, 2016. Field activities continued until demobilization on September 20, 2016. All 
activities were performed under the ADEC-approved work plan prepared in August, 2016 (Brice, 
2016). BLM Project Manager Larry Beck performed on-site Project Inspector duties from 
September 13, to September 19, 2016. 

Field activities were recorded in a bound field logbook. A photocopy of the field logbook is 
presented in Appendix A. Photographs of field activities are presented in Appendix B.  

3.1 MOBILIZATION 

On September 12, 2016, Brice Site Superintendent Carl Benson mobilized to Aniak to support 
equipment logistics for the work at the KMS. Equipment, fuel, and supplies were staged at the 
Aniak barge landing on the morning of September 13 for delivery to the site in the crew boat 
while the Kubota® BX25 tractor was loaded and transported to the site by a landing craft.   

The Kubota® tractor, and the totes of supplies were mobilized from Anchorage and Fairbanks 
using Northern Air Cargo (NAC) prior to crew mobilization in September, 2016. All other 
equipment used on this project originated in Aniak. Brice mobilized one equipment operator to 
the site on September 13, and the barge was unloaded at the KMS barge ramp while the IA-1 
test pit sampling locations were being established. No ramp improvements were required after 
landing.   

3.2 TEST PIT INSTALLATION AND SAMPLING ACTIVITIES 

Contamination assessment activities were conducted at the Retort Mound Area (IA-1) from 
September 13 through September 19, 2016. Contamination assessment activities at IA-1 
commenced on September 13 with the excavation and sampling of five test pits located radially 
around the retort mound area. On September 14, the remaining eight test pits of the first full set 
of contamination assessment test pits, pits TP-16 through TP-28, surrounding the retort mound 
were installed and sampled. One primary soil sample was collected from each of these first 
thirteen test pits. Communications with the laboratory on September 14 determined that 24-hour 
turnaround analytical results would not be available due to equipment malfunction. Therefore, 
the first set of perimeter test pit results would not be available to plan the necessity or location of 
any subsequent contamination assessment test pits, and the soil samples for test pits TP-16 
through TP-28 were submitted on a standard turnaround time basis.  Test pit depths ranged 
from 1 foot bgs at Test Pits TP-16 and TP-28, to 5.5 feet bgs at TP-23 (Figure 3).  

On September 15 and 16, nine characterization test pits were installed within the boundary of 
the retort mound for the purpose of characterizing past activities and determining the distribution 
of COC metal contamination. Test pits within the retort mound were sampled at two depths 
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each. Test pits within the retort mound area ranged in depth from 3.0 feet bgs at test pit M1, to 
5.0 feet bgs at test pits M5, M6, and M7 (Figure 3).  

A second set of contamination assessment step out test pits were installed and sampled on 
September 16 and 17. The second set of step out test pits comprised ten test pits, TP-29 
through TP-38, arranged around the retort mound perimeter beyond test pits sampled in 2015 
that did not meet the mercury cleanup level. These test pits ranged in depth from 1 foot bgs at 
TP-32 to 4 feet bgs at TP-35 (Figure 3). Two soil samples were collected from each of the ten 
second-step out test pits. Only one soil sample was collected from test pits TP-32 and TP-36 
where excavations were not more than one foot bgs in total depth.  

Bedrock or native silt soil was encountered at the total depth of all test pits. Figure 3 shows the 
location of test pits excavated during 2016 contamination and characterization work conducted 
at IA-1. Photographs of a typical installation and a test pit profile are presented in the photo log 
in Appendix B.  

3.2.1 FIELD SCREENING 

Soil was screened using both visual observation and an XRF. Field screening samples were 
screened ex-situ in plastic bags at a frequency of one per foot, or upon noted changes in 
observed lithology.  Samples were collected directly from the test pit sidewalls. Test pits were 
screened at each depth indicating a visual change in soil type or suspected COC metals 
contamination as indicated by color.  

Soil was screened for arsenic, chromium, mercury and nickel using a handheld XRF analyzer, 
and visual observation for red staining indicative of cinnabar-impacted soil. The Thermo 
Scientific Niton® Model XL3t 600 XRF was used according to SW-846 Method 6200 for in-situ 
field screening analysis (USEPA, 2007). This unit has limits of detection (LOD) below the action 
levels for arsenic, chromium and nickel; however, the lowest anticipated LOD for mercury with 
this instrument was approximately 5 parts per million (ppm) which is above the mercury cleanup 
level of 1.4 mg/Kg for the Camp Area. None of the XRF instruments available on the market can 
attain sensitivity down to 1.4 ppm.  Therefore, a non-detect reading for mercury did not confirm 
that mercury cleanup levels had been achieved. Test pit characterization and contamination 
assessment soil samples for COC metals analyses were collected from the locations where 
XRF field screening results indicated both non-detect for mercury and the highest levels of 
arsenic and chromium. 

3.2.2 TEST PIT SOIL SAMPLING 

Soil sampling was conducted along the sidewall of each test pit following installation which 
included measurement of total depth, logging of soil lithology, and photographing the test pit 
sidewall. Test pit soil samples were collected from the locations along the sidewall yielding the 
highest field screening results for the COC metals. Soil sampling was performed using 
disposable sampling equipment and new sampling gloves. New disposable sampling scoops 
were used to expose material for sampling in the test pits at each location and depth. Up to two 
soil samples were collected from each test pit based on the depth of the highest screening 
result or visual changes in the soil lithology.  
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Characterization and contamination assessment soil samples were collected in amber jars and 
placed into coolers at the Site. One set of contamination assessment soil samples were 
transported to Anchorage via air cargo and submitted to SGS on September 15, 2016. The 
remaining samples were flown to Fairbanks during demobilization where they were submitted 
on September 22 and 28, 2016 as follows. The retort mound characterization samples were 
submitted to SGS in Fairbanks on September 22, 2016. Following receipt and evaluation of the 
analytical results from test pits TP-16 through TP-28, the final set of contamination assessment 
samples for test pits TP-29 through TP-38 were selected and submitted to SGS in Fairbanks on 
September 29, 2016. Analytical results were compared to the cleanup levels established for the 
site as shown in Section 2.  

Field duplicate samples were collected for field precision evaluation at a rate of one per 10 soil 
samples collected. Sampling protocols, sample handling, custody, and transporting procedures 
followed those specified in the work plan.   

3.3 DEMOBILIZATION 

In preparation for site demobilization, a horizontal site survey of sampling locations was 
conducted following the completion of sampling activities on September 17, 2016. Staked test 
pit locations were field verified and an elevation survey was performed on September 19, 2016. 
The field sampling equipment was demobilized from the Site on September 19, 2016 following 
the completion of the site survey. The Brice Site Superintendent left Aniak for Fairbanks on 
September 20, 2016. The Kubota® tractor was loaded on the landing craft by the Brice operator 
and transported back to Aniak on September 26, 2016. The Kubota® tractor was flown back to 
Anchorage on October 1, 2016 using NAC, and delivered to the BLM warehouse by Sourdough 
Express on October 3, 2016.  

3.4 QUALITY ASSURANCE AND QUALITY CONTROL  

Quality assurance/quality control (QA/QC) procedures were maintained throughout the sampling 
activities. The QC procedures included the analysis of field duplicates and preparation of a 
laboratory data quality report (DQR) by qualified Brice staff. The DQR included the completion 
of an ADEC Laboratory Data Review Checklist for each analytical report included in Appendix 
C. The QA procedures included adherence to appropriate sample collection methodology as 
described in Brice’s ADEC approved work plan (Brice, 2016). Any reported data discrepancies 
associated with the soil samples collected from the Site were identified in the DQR (Appendix D) 
and are summarized in Section 4.2. 

3.5 WASTE MANAGEMENT  

The laboratory disposed of all sample material submitted for analysis, and all used sampling 
and PPE materials from on-site activities were disposed of in the Aniak landfill. 

In addition to submitting discrete analytical samples for analysis, aliquots of all soils sampled in 
2016 were used to comprise four composite samples for waste characterization purposes. A 
north and a south composite of the contamination assessment test pit samples was prepared for 
Toxicity Characteristic Leaching Procedure (TCLP) analysis of COC metals.  In addition, two 
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composite samples, north and south, were prepared from aliquots of the retort mound 
characterization samples. These samples were collected to characterize the general waste 
stream to be generated during future site excavation and disposal. In prior years, soils from the 
site were disposed of under facility-approved waste profiles developed for the soils from the 
same AOC in 2013 and renewed by the receiving facility in 2014. The purpose of the composite 
sample collection in 2016 was for renewal of the waste profile for 2017 using composite soil 
samples comprising soil spanning the estimated area of excavation.  
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4 FIELD SCREENING AND ANALYTICAL RESULTS 

This section describes the findings of sampling conducted in support of the 2016 
characterization and contamination assessment performed at the KMS. The nomenclature for 
sample IDs and AOCs for this project are defined in the example below: 

16KRM-16(1) = 2016 sample from Kolmakof Retort Mound (IA-1) collected at test pit TP-16 at a 
depth of 1-foot bgs.  

Field notes included in Appendix A provide a detailed account of the field screening and 
sampling activities conducted at the Site. The following sections detail the results for sampling 
conducted at each area at KMS in 2016.  

4.1 RETORT MOUND AREA (IA-1) TEST PIT SAMPLING RESULTS 

Three sets of test pits were installed and sampled around the retort mound at IA-1 in 2016. The 
first step-out test pits TP-16 through TP-28 were installed on September 13th and 14th. Test pits 
M-1 through M-9 were installed and sampled on September 15th and 16th to characterize 
conditions, including evidence of past retort activities or discarded equipment, in the retort 
mound. Test Pits TP-29 through TP-38, the second step-out test pits, were installed and 
sampled on September 16th and 17th.  Analytical results for the first step-out test pits were not 
available until after demobilization and the second set of step-out test pits, TP-29 through TP-
38, were installed to support potential exceedances at all of the first step-out test pits .  

Metal concentrations in soil samples collected from test pits in the vicinity of the Retort Mound 
are presented in Table 1. Complete laboratory analytical reports are provided in Appendix C. 
Completed ADEC laboratory data checklists and a quality assurance review of the laboratory 
data are included as Appendix D. The estimated horizontal limits of excavation at the retort 
mound and soil analytical data are presented on Figure 3. Cross-sections depicting local 
lithology, soil analytical data, and estimated vertical limits of excavation are presented on 
Figures 4 and 5. Test pit location data including soil sample depths, and horizontal and vertical 
locations are presented in the summary of survey data in Appendix E. 

Detectable concentrations of all target metal analytes were found in all samples.  

Arsenic concentrations ranged from 3.78 mg/kg in sample 16KRM-29(0.75) to 20.9 mg/kg in 
sample 16KRM-26(1.5).  

Chromium concentrations ranged from 22.1 mg/kg in sample 16KRM-29(0.75) to 36.3 mg/kg in 
sample 16KRM-33(1).  

Mercury concentrations ranged from an estimated concentration of 0.135 mg/kg in the duplicate 
sample collected from test Pit M-9 at 1.5 feet bgs, 16KRM-M9(10), to 28.1 mg/kg in sample 
16KRM-M2(2.5).  

Nickel concentrations ranged from 18.4 mg/kg in sample 16KRM-M2(2.5) to 49.3 mg/kg in 
sample 16KRM-16(1).  

Confirmation soil sampling indicated the exceedances of ADEC cleanup levels for one or more 
of the target metals at all sample locations except 16KRM-25(0.75) at TP-25, 16KRM-27(1.5) at 
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TP-27, 16KRM-33(2) at TP-33, 16KRM-M1(0.75) at M-1, and 16KRM-M9(10) the duplicate 
sample collected from 1.5 feet bgs at M-9.   

4.2 WASTE CHARACTERIZATION SAMPLING FOR TCLP METALS 

Two sets of composite samples were collected from within and surrounding the retort mound at 
IA-1 in 2016. Composite samples were prepared from aliquots of all analytical soil samples 
collected from the northern and southern halves of the retort mound, or “M” test pits. A second 
set of composite samples were comprised analytical soil sample aliquots from all northern and 
southern step-out, or “TP” test pits installed beyond the toe of the retort mound.   

Results for TCLP analysis of composite waste characterization soil samples are presented in 
Table 2.  

Arsenic was not detected above the method detection limit concentration of 0.0750 mg/L in 
TCLP leachate prepared from any of the waste characterization samples collected from within 
or surrounding the retort mound area.   

Chromium was detected at estimated concentrations ranging from 0.0922 mg/L in the 
composite soil sample collected from the southern portion within the retort mound, to 0.129 
mg/L in the composite sample of all contamination assessment samples collected south of the 
retort mound limits.   

Mercury was not detected above the method detection limit concentration of 0.00310 mg/L in 
TCLP leachate prepared from any of the waste characterization samples collected from within 
or surrounding the retort mound area.   

Nickel was detected in only one of the four waste characterization composite samples at an 
estimated concentration of 0.0328 mg/L in the composite of contamination assessment samples 
collected north of the retort mound area.  

None of the composite samples analyzed for COC TCLP metals exceeded toxicity characteristic 
threshold concentrations, as defined in the Resource Conservation and Recovery Act (RCRA) 
under Title 40, Chapter I, Subchapter I, Part 261.24 of the Code of Federal Regulations (40 
CFR 261.24), for arsenic, chromium, or mercury. There is no RCRA TCLP concentration 
defined for nickel.  

4.3 ANALYTICAL DATA QUALITY 

The laboratory reports for all samples are presented in Appendix C. Although the data were 
deemed acceptable for use, there were precision goals for mercury in work order 1168620 that 
were not met by the analytical laboratory. These are described in detail in Brice’s DQR in 
Appendix D and discussed briefly here: 

 The RPD between primary samples and the field duplicates were in agreement in all 
cases except for mercury in work order 1168620. The RPD of 60% for mercury between 
parent sample 16KRM-M5(2) (0.724 mg/kg) and duplicate sample 16KRM-M5(10) (1.35 
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mg/kg) was greater than 50%. The RPD of 63% for mercury between parent sample 
16KRM-M9(1.5) (0.258 mg/kg) and duplicate sample 16KRM-M9(10) (0.135 mg/kg) was 
greater than 50%. Both sets of primary/duplicate results were considered estimates for 
mercury with an unknown bias due to sample heterogeneity.  
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5 CONCLUSIONS AND RECOMMENDATIONS 

Conclusions and recommendations are presented below. 

5.1 CONCLUSIONS 

Test pit confirmation soil sampling conducted in the vicinity of the retort mound at IA-1 indicate 
that further contaminated media removal is required. The test pits installed at IA-1 in 2016 did 
not extend to soils meeting cleanup levels generally to the north or southwest despite extending 
significantly beyond the limits of excavation identified in the 2015 investigation report (Brice, 
2015b).   

Analytical results for arsenic and chromium in soil samples collected from test pits within and on 
the outer perimeter of the estimated excavation limits were within or near the upper range of 
values observed from soil samples collected from the Camp Area during the background study 
conducted by AMEC in 2008 (AMEC, 2011). Concentrations of arsenic and chromium that are 
elevated relative to the cleanup levels established for the Camp Area do not correlate with 
exceedances for the mercury cleanup level established for that area. Therefore, elevated 
arsenic and chromium concentrations are likely associated with background variation in the 
occurrence of these COC metals and are not associated with the distribution of cinnabar ore at 
the Site.  

The inferred area of soil at IA-1 with mercury concentrations exceeding the Camp Area cleanup 
level of 1.4 mg/kg is presented in Figure 3. Cross-sections of the retort mound area show the 
depth of soils impacted above the Camp Area cleanup level of 1.4 mg/kg. As shown in Figure 3, 
the total area bounded by the analytically-determined and inferred limits of theestimated 
excavation boundary, based on sample analytical results, is approximately 5,271 square feet. 
Based on an east-to-west average soil thickness of approximately 3.5 feet to bedrock or 
undisturbed soil meeting cleanup levels (Figure 4), and a north-to-south average soil thickness 
of approximately 2.5 feet to bedrock or undisturbed soil meeting cleanup levels (Figure 5), Brice 
estimates an average site-wide depth of removal of 3.0 feet bgs. Removal of soil to this depth 
involve approximately 586 in-situ cubic yards of soil exceeding the Camp Area cleanup level.  

During soil removal actions in 2013 and 2014, 110 cubic yards of ex-situ soils were removed 
from within this area. Based on a 25 percent swell factor of excavated soils, the prior removal 
efforts deduct 88 cubic yards from the 586 in-situ cubic yards estimated above. The resulting in-
situ volume of soil remaining above the Camp Area cleanup level for mercury is approximately 
497 cubic yards. Assuming an excavated soil swell factor of 25 percent, the volume of soils 
requiring ex-situ management to attain cleanup levels is estimated at approximately 622 cubic 
yards. This estimate does not include additional excavation beyond the inferred limits of 
estimated excavation presented in Figure 3. 
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5.2 RECOMMENDATIONS 

Brice recommends the use of mercury data only as guide for cleanup at IA-1. The spatial 
occurrence of remaining COC metals do not correlate with mercury concentrations and, 
therefore, do not appear to indicate the presence of cinnabar ore. 

Brice recommends the removal, transport, and disposal of up to 497 cubic yards of in-situ soil 
not meeting the mercury cleanup level of 1.4 mg/kg from the vicinity of the retort mound at IA-1 
as referenced on Figures 3, 4, and 5. This volume corresponds to an approximate ex-situ 
volume of 622 cubic yards after imposition of a swell factor of 25 percent to determine the 
volume of soil requiring handling. Removal of this material should be limited by the occurrence 
of underlying bedrock or undisturbed soils documented to contain mercury concentrations below 
the Camp Area cleanup level of 1.4 mg/kg as depicted in Figures 3, 4, and 5.  

Given the linear extent of excavation perimeter characterized as “inferred” due to analytical 
results in outer test pits exceeding the 1.4 mg/kg cleanup level (Figure 3), Brice recommends an 
additional 50 cubic yard in-situ contingency factor for planning purposes. This volume 
corresponds to an additional 65 cubic yards of ex-situ soil requiring management as a 
contingency toward attainment of the mercury cleanup level.  
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Table 1
Test Pit Soil Sample Analytical Results

2016 Kolmakof Mine Site Retort Mound Characterization

10.7 29.2 1.4 86
First Step-Out Test Pit Samples

16KRM-16(1) Test Pit 16 @ 1'bgs 9/13/2016 11.2 30.6 0.171 53.5

16KRM-17(2) Test Pit 17 @ 2'bgs 9/13/2016 11.5 29.6 1.96 36.7

16KRM-18(3) Test Pit 18 @ 3'bgs 9/13/2016 9.96 30.1 14.3 40.2

16KRM-19(2) Test Pit 19 @ 2'bgs 9/13/2016 11.5 29.5 4.05 34.6

16KRM-20(2) Test Pit 20 @ 2'bgs 9/14/2016 10.3 29.7 4.19 35.8

16KRM-20(10)* Dup of Test Pit 20 @ 2'bgs 9/14/2016 9.72 29.4 3.36 36.1

16KRM-21(3) Test Pit 21 @ 3'bgs 9/13/2016 8.02 26.9 0.161 18.8

16KRM-22(2) Test Pit 22 @ 2'bgs 9/14/2016 10.3 30.9 2.87 36.3

16KRM-23(2) Test Pit 23 @ 2'bgs 9/14/2016 9.57 28.5 2.81 34.1

16KRM-23(4) Test Pit 23 @ 4'bgs 9/14/2016 -- -- -- --

16KRM-24(1.25) Test Pit 24 @ 1.25'bgs 9/14/2016 9.94 29.6 5.83 35.5

16KRM-24(4) Test Pit 24 @ 4'bgs 9/14/2016 -- -- -- --

16KRM-25(0.75) Test Pit 25 @ 0.75'bgs 9/14/2016 9.39 26.8 0.213 22.6

16KRM-25(2.5) Test Pit 25 @ 2.5'bgs 9/14/2016 -- -- -- --

16KRM-26(1.5) Test Pit 26 @ 1.5'bgs 9/14/2016 20.9 28.7 2.76 36.8

16KRM-27(1.5) Test Pit 27 @ 1.5'bgs 9/14/2016 6.39 23.1 0.168 19.3

16KRM-28(1) Test Pit 28 @ 1'bgs 9/14/2016 8.99 29.6 2.38 39.1

16KRM-28(10)* Dup of Test Pit 28 @ 1' bgs 9/14/2016 9.72 30.7 1.62 41.6

Second Step-Out Test Pit Samples

16KRM-29(0.75) Test Pit 29 @ 0.75" bgs 9/16/2016 3.78 22.1 3.66 20.3

16KRM-29(1.5) Test Pit 29 @ 1.5'bgs 9/16/2016 9.73 34.1 2.49 41.4

16KRM-30(1) Test Pit 30 @ 1'bgs 9/16/2016 3.99 22.9 1.73 20.0

16KRM-30(2) Test Pit 30 @ 2'bgs 9/16/2016 9.48 33.4 9.05 46.3

16KRM-31(1) Test Pit 31 @ 1'bgs 9/16/2016 9.52 31.5 3.39 41.3

16KRM-31(2) Test Pit 31 @ 2'bgs 9/16/2016 10.5 35.5 1.46 41.9

16KRM-32(0.75) Test Pit 32 @ 0.75'bgs 9/16/2016 -- -- -- --

16KRM-33(1) Test Pit 33 @ 1'bgs 9/16/2016 10.5 36.3 1.47 49.3

16KRM-33(2) Test Pit 33 @ 2'bgs 9/16/2016 9.77 27.9 0.239 22.9

16KRM-34(1) Test Pit 34 @ 1'bgs 9/17/2016 9.3 34.1 2.89 42.2

16KRM-34(10)* Dup of Test Pit 34 @ 1'bgs 9/17/2016 9.19 34.7 2.82 43.5

16KRM-34(2.5) Test Pit 34 @ 2.5'bgs 9/17/2016 8.63 31.8 2.13 34.4

16KRM-35(1) Test Pit 35 @ 1'bgs 9/17/2016 8.14 32.7 0.754 45

16KRM-35(2) Test Pit 35 @ 2'bgs 9/17/2016 9.78 32.5 0.425 33.3

ADEC Cleanup Levels
Sample Location

USEPA Method 6020A

Field Sample 
ID

Date 
Sampled

Arsenic 
(mg/kg)

Chromium 
(mg/kg)

Mercury 
(mg/kg)

Nickel 
(mg/kg)





Table 1
Test Pit Soil Sample Analytical Results

2016 Kolmakof Mine Site Retort Mound Characterization

Sample Location

USEPA Method 6020A

Field Sample 
ID

Date 
Sampled

Arsenic 
(mg/kg)

Chromium 
(mg/kg)

Mercury 
(mg/kg)

Nickel 
(mg/kg)

16KRM-36(1) Test Pit 36 @ 1'bgs 9/17/2016 9.02 33.8 1.55 47.5

10.7 29.2 1.4 86

Second Step-Out Test Pit Samples (continued)

16KRM-37(1.5) Test Pit 37 @ 1.5' bgs 9/17/2016 9.31 33 3.14 45.6

16KRM-37(2.5) Test Pit 37@ 2.5' bgs 9/17/2016 7.57 31.6 1.77 21.6

16KRM-38(1) Test Pit 38@ 1' bgs 9/17/2016 10.4 33.2 3.09 39.9

16KRM-38(2.5) Test Pit 38@ 2.5' bgs 9/17/2016 13.1 35.1 0.328 37.1

Retort Mound Samples

16KRM-M1(0.75) Test Pit M1@ 0.75' bgs 9/15/2016 9.32 28.4 1.34 23.3

16KRM-M1(2) Test Pit M1@ 2.0' bgs 9/15/2016 9.34 30.5 0.832 31.9

16KRM-M2(1) Test Pit M2@ 1' bgs 9/15/2016 8.82 26.7 11.5 30

16KRM-M2(2.5) Test Pit M2@ 2.5' bgs 9/15/2016 7.77 28.1 28.1 18.4

16KRM-M3(1) Test Pit M3@ 1' bgs 9/15/2016 9.76 31.1 1.28 31.5

16KRM-M3(4) Test Pit M3@ 4' bgs 9/15/2016 11.9 29.7 0.492 32.1

16KRM-M4(1) Test Pit M4@ 1' bgs 9/15/2016 7.25 27.5 10.6 25

16KRM-M4(2) Test Pit M4@ 2' bgs 9/15/2016 10.9 29.5 0.473 31.2

16KRM-M5(2) Test Pit M5@ 2' bgs 9/15/2016 11.7 30.9 0.724 J 35.9

16KRM-M5(10)* Dup of Test Pit M5@ 2' bgs 9/15/2016 10.2 30.6 1.35 J 32

16KRM-M5(4) Test Pit M5@ 4' bgs 9/15/2016 8.75 30.2 16.6 33.4

16KRM-M6(1) Test Pit M6@ 1' bgs 9/15/2016 12.3 34.2 0.179 35.9

16KRM-M6(3) Test Pit M6@ 3' bgs 9/15/2016 10.5 33.3 0.236 30.9

16KRM-M7(0.5) Test Pit M7@ 0.5' bgs 9/15/2016 10.5 30.5 17.9 32.9

16KRM-M7(2) Test Pit M7@ 2' bgs 9/15/2016 8.36 31.4 0.317 22.9

16KRM-M8(0.75) Test Pit M8@ 0.75' bgs 9/16/2016 9.06 30.6 4.91 36.7

16KRM-M8(1.5) Test Pit M8@ 1.5' bgs 9/16/2016 9.3 31.6 0.394 24.1

16KRM-M9(0.5) Test Pit M9@ 0.5' bgs 9/16/2016 10.9 30.9 9.34 37.9

16KRM-M9(1.5) Test Pit M9@ 1.5' bgs 9/16/2016 7.7 29.9 0.258 J 21.2

16KRM-M9(10)* Dup of Test Pit M9@ 1.5' bgs 9/16/2016 7.89 28.6 0.135 J 20

Notes: Abbreviations:
*  Duplicate of preceeding sample -- - not analyzed
Results in bold exceed ADEC cleanup levels ADEC - Alaska Department of Environmental Conservation

bgs - below ground surface

J - estimated value

mg/kg - milligrams per kilogram

USEPA - United States Environmental Protection Agency

ADEC Cleanup Levels



Table 2
Waste Characterization Sample TCLP Analytical Results
2016 Kolmakof Mine Site Retort Mound Characterization

5.0 5.0 0.2 N/A

Site Characterization Composite Samples

TCLP Comp North

Northern half composite 
of characterization 

samples 9/19/2016

TCLP Comp South

Southern half composite 
of characterization 

samples 9/19/2016

Retort Mound Composite Samples

TCLP Mound North
Northern half composite 
of mound samples 9/19/2016

TCLP Mound South
Southern half composite 

of mound samples 9/19/2016

Abbreviations:

J - estimated value between method reporting limit and method detection limit

mg/L - milligrams per liter

N/A - not applicable

ND - not detected at or above the [Limit of Detection]

RCRA - Resource Conservation Recovery Act

TCLP - Toxicity Characteristic Leaching Procedure

USEPA - United States Environmental Protection Agency

ND [0.00310]

ND [0.00310] ND [0.0310]

ND [0.0310]

ND [0.0750] 0.0989 J ND [0.00310] 0.0328 J

ND [0.0750] 0.129 J ND [0.00310] ND [0.0310]

RCRA Hazardous Waste Threshold Concentration

ND [0.0750] ND [0.0650]

ND [0.0750] 0.0922 J

Sample Location

USEPA Method 1311/6020A

Field Sample ID
Date 

Sampled

Arsenic 
(mg/L)

Chromium 
(mg/L)

Mercury 
(mg/L)

Nickel   
(mg/L)
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Photo 1 - Excavating at test pit TP-22 

 

    
Photo 2 - Soil profile at TP-22.  



KMS 2016 Photo-Log, September 13 through September 19, 2016. 
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Photo 3 - Soil profile at TP-38 - new coarse material overlying silt and gravel mix overlying 
native silt. 

 
 

Photo 4 - South end of retort mound viewed from east. 
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Photo 5 – East side of retort mound viewed from south.  
 

 
 

Photo 6 – East side of retort mound viewed from north.  



KMS 2016 Photo-Log, September 13 through September 19, 2016. 
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Photo 7 – West side of retort mound viewed from north.  
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Report Number: 1165493

Client Project: 210101 Kolmakof Mine Site

Laboratory Report of Analysis

Dear Carl Benson,

Enclosed are the results of the analytical services performed under the referenced project for the received 

samples and associated QC as applicable.  The samples are certified to meet the requirements of the National 

Environmental Laboratory Accreditation Conference Standards. Copies of this report and supporting data will be 

retained in our files for a period of ten years in the event they are required for future reference. All results are 

intended to be used in their entirety and SGS is not responsible for use of less than the complete report. Any 

samples submitted to our laboratory will be retained for a maximum of fourteen (14) days from the date of this 

report unless other archiving requirements were included in the quote.

If there are any questions about the report or services performed during this project, please call Justin at (907) 

562-2343.  We will be happy to answer any questions or concerns which you may have.

Thank you for using SGS North America Inc. for your analytical services.  We look forward to working with you 

again on any additional analytical needs.

Sincerely,

SGS North America Inc.

__________________________________________________________________

Justin Nelson                                 Date

Project Manager
Justin.Nelson@sgs.com

To: Brice Environmental Srv Co.

301 Cushman St., Suite 200 

Fairbanks, AK 99701

(907)459-3052

Print Date:  09/26/2016  1:32:12PM

Member of SGS Group

SGS North America Inc. 200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Case Narrative

SGS Client: Brice Environmental Srv Co.

SGS Project: 1165493

Project Name/Site: 210101 Kolmakof Mine Site

Project Contact: Carl Benson

Refer to sample receipt form for information on sample condition.

1165493001(1353312MS) (1353313) MS

6020A - Metals MS recovery for barium (136%) does not meet QC criteria. The post digestion spike was successful.

1165493001(1353312MSD) (1353314) MSD

6020A - Metals MSD recovery for barium (143%) does not meet QC criteria. The post digestion spike was successful.

*QC comments may be associated with the field samples found in this report.  When applicable, comments will be applied to 

associated field samples. 

Print Date:  09/26/2016  1:32:13PM
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Laboratory Qualifiers

Enclosed are the analytical results associated with the above work order. All results are intended to be used in their 

entirety and SGS is not responsible for use of less than the complete report. This document is issued by the Company 

under its General Conditions of Service accessible at <http://www.sgs.com/en/Terms-and-Conditions.aspx>.  

Attention is drawn to the limitation of liability, indenmification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of 

its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client 

and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the 

transaction documents. Any unauthorized alteration, forgery or falsification of the context or appearance of this 

document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS maintains a formal Quality Assurance/Quality Control (QA/QC) program. A copy of our Quality Assurance Plan 

(QAP), which outlines this program, is available at your request.  The laboratory certification numbers are AK00971 

(DW Chemistry & Microbiology) & UST-005 (CS) for ADEC and 2944.01 for DOD ELAP/ISO17025 (RCRA methods: 

1020B, 1311, 3010A, 3050B, 3520C, 3550C, 5030B, 5035A, 6020A, 7470A, 7471B, 8021B, 8082A, 8260B, 8270D, 

8270D-SIM, 9040C, 9045D, 9056A, 9060A, AK101 and AK102/103).  Except as specifically noted, all statements and 

data in this report are in conformance to the provisions set forth by the SGS QAP and, when applicable, other regulatory 

authorities.  

The following descriptors or qualifiers may be found in your report:

* The analyte has exceeded allowable regulatory or control limits.

! Surrogate out of control limits.

B Indicates the analyte is found in a blank associated with the sample.

CCV/CVA/CVB Continuing Calibration Verification

CCCV/CVC/CVCA/CVCB Closing Continuing Calibration Verification

CL Control Limit

D The analyte concentration is the result of a dilution.

DF Dilution Factor

DL Detection Limit (i.e., maximum method detection limit)

E The analyte result is above the calibrated range.

F Indicates value that is greater than or equal to the DL

GT Greater Than

IB Instrument Blank

ICV Initial Calibration Verification

J The quantitation is an estimation.

JL The analyte was positively identified, but the quantitation is a low estimation.

LCS(D) Laboratory Control Spike (Duplicate)

LOD Limit of Detection (i.e., 1/2 of the LOQ)

LOQ Limit of Quantitation (i.e., reporting or practical quantitation limit)

LT Less Than

M A matrix effect was present.

MB Method Blank

MS(D) Matrix Spike (Duplicate)

ND Indicates the analyte is not detected.

Q QC parameter out of acceptance range.

R Rejected

RPD Relative Percent Difference

U Indicates the analyte was analyzed for but not detected.

Note: Sample summaries which include a result for "Total Solids" have already been adjusted for moisture content.

All DRO/RRO analyses are integrated per SOP.

Print Date:  09/26/2016  1:32:15PM
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Sample Summary

Client Sample ID Lab Sample ID Collected Received Matrix

16KRM-16(1) 1165493001 09/13/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-17(2) 1165493002 09/13/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-18(3) 1165493003 09/13/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-19(2) 1165493004 09/13/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-20(2) 1165493005 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-20(10) 1165493006 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-21(3) 1165493007 09/13/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-22(2) 1165493008 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-23(2) 1165493009 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-24(1.25) 1165493010 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-25(0.75) 1165493011 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-26(1.5) 1165493012 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-27(1.5) 1165493013 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-28(1) 1165493014 09/14/2016 09/15/2016 Soil/Solid (dry weight)

16KRM-28(10) 1165493015 09/14/2016 09/15/2016 Soil/Solid (dry weight)

Method DescriptionMethod

Metals by ICP-MS (S)SW6020A

Percent Solids SM2540GSM21 2540G

Print Date:  09/26/2016  1:32:16PM
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Detectable Results Summary

Client Sample ID:  16KRM-16(1)

Lab Sample ID: 1165493001 UnitsParameter Result

Arsenic mg/Kg11.2Metals by ICP/MS

Chromium mg/Kg30.6

Mercury mg/Kg0.171

Nickel mg/Kg53.5

Client Sample ID:  16KRM-17(2)

Lab Sample ID: 1165493002 UnitsParameter Result

Arsenic mg/Kg11.5Metals by ICP/MS

Chromium mg/Kg29.6

Mercury mg/Kg1.96

Nickel mg/Kg36.7

Client Sample ID:  16KRM-18(3)

Lab Sample ID: 1165493003 UnitsParameter Result

Arsenic mg/Kg9.96Metals by ICP/MS

Chromium mg/Kg30.1

Mercury mg/Kg14.3

Nickel mg/Kg40.2

Client Sample ID:  16KRM-19(2)

Lab Sample ID: 1165493004 UnitsParameter Result

Arsenic mg/Kg11.5Metals by ICP/MS

Chromium mg/Kg29.5

Mercury mg/Kg4.05

Nickel mg/Kg34.6

Client Sample ID:  16KRM-20(2)

Lab Sample ID: 1165493005 UnitsParameter Result

Arsenic mg/Kg10.3Metals by ICP/MS

Chromium mg/Kg29.7

Mercury mg/Kg4.19

Nickel mg/Kg35.8

Client Sample ID:  16KRM-20(10)

Lab Sample ID: 1165493006 UnitsParameter Result

Arsenic mg/Kg9.72Metals by ICP/MS

Chromium mg/Kg29.4

Mercury mg/Kg3.36

Nickel mg/Kg36.1

Client Sample ID:  16KRM-21(3)

Lab Sample ID: 1165493007 UnitsParameter Result

Arsenic mg/Kg8.02Metals by ICP/MS

Chromium mg/Kg26.9

Mercury mg/Kg0.161

Nickel mg/Kg18.8

Print Date:  09/26/2016  1:32:17PM
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Detectable Results Summary

Client Sample ID:  16KRM-22(2)

Lab Sample ID: 1165493008 UnitsParameter Result

Arsenic mg/Kg10.3Metals by ICP/MS

Chromium mg/Kg30.9

Mercury mg/Kg2.87

Nickel mg/Kg36.3

Client Sample ID:  16KRM-23(2)

Lab Sample ID: 1165493009 UnitsParameter Result

Arsenic mg/Kg9.57Metals by ICP/MS

Chromium mg/Kg28.5

Mercury mg/Kg2.81

Nickel mg/Kg34.1

Client Sample ID:  16KRM-24(1.25)

Lab Sample ID: 1165493010 UnitsParameter Result

Arsenic mg/Kg9.94Metals by ICP/MS

Chromium mg/Kg29.6

Mercury mg/Kg5.83

Nickel mg/Kg35.5

Client Sample ID:  16KRM-25(0.75)

Lab Sample ID: 1165493011 UnitsParameter Result

Arsenic mg/Kg9.39Metals by ICP/MS

Chromium mg/Kg26.8

Mercury mg/Kg0.213

Nickel mg/Kg22.6

Client Sample ID:  16KRM-26(1.5)

Lab Sample ID: 1165493012 UnitsParameter Result

Arsenic mg/Kg20.9Metals by ICP/MS

Chromium mg/Kg28.7

Mercury mg/Kg2.76

Nickel mg/Kg36.8

Client Sample ID:  16KRM-27(1.5)

Lab Sample ID: 1165493013 UnitsParameter Result

Arsenic mg/Kg6.39Metals by ICP/MS

Chromium mg/Kg23.1

Mercury mg/Kg0.168

Nickel mg/Kg19.3

Client Sample ID:  16KRM-28(1)

Lab Sample ID: 1165493014 UnitsParameter Result

Arsenic mg/Kg8.99Metals by ICP/MS

Chromium mg/Kg29.6

Mercury mg/Kg2.38

Nickel mg/Kg39.1
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Detectable Results Summary

Client Sample ID:  16KRM-28(10)

Lab Sample ID: 1165493015 UnitsParameter Result

Arsenic mg/Kg9.72Metals by ICP/MS

Chromium mg/Kg30.7

Mercury mg/Kg1.62

Nickel mg/Kg41.6

Print Date:  09/26/2016  1:32:17PM
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Client Sample ID:  16KRM-16(1)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493001

Lab Project ID:  1165493

Collection Date:  09/13/16 15:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):83.4

Results by Metals by ICP/MS

Results of 16KRM-16(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 11.2 mg/Kg 101.16 0.360 09/23/16 10:17

Chromium 30.6 mg/Kg 100.465 0.151 09/23/16 10:17

Mercury 0.171 mg/Kg 100.0465 0.0139 09/23/16 10:17

Nickel 53.5 mg/Kg 100.232 0.0720 09/23/16 10:17

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.032 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 10:17

Container ID:  1165493001-A

Print Date:  09/26/2016  1:32:17PM
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Client Sample ID:  16KRM-17(2)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493002

Lab Project ID:  1165493

Collection Date:  09/13/16 16:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):80.9

Results by Metals by ICP/MS

Results of 16KRM-17(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 11.5 mg/Kg 101.20 0.371 09/23/16 11:07

Chromium 29.6 mg/Kg 100.479 0.156 09/23/16 11:07

Mercury 1.96 mg/Kg 100.0479 0.0144 09/23/16 11:07

Nickel 36.7 mg/Kg 100.239 0.0742 09/23/16 11:07

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.033 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:07

Container ID:  1165493002-A

Print Date:  09/26/2016  1:32:17PM
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Client Sample ID:  16KRM-18(3)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493003

Lab Project ID:  1165493

Collection Date:  09/13/16 17:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):82.1

Results by Metals by ICP/MS

Results of 16KRM-18(3)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.96 mg/Kg 101.20 0.373 09/23/16 11:11

Chromium 30.1 mg/Kg 100.481 0.156 09/23/16 11:11

Mercury 14.3 mg/Kg 250.120 0.0361 09/23/16 13:01

Nickel 40.2 mg/Kg 100.241 0.0746 09/23/16 11:11

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.013 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:11

Container ID:  1165493003-A

Print Date:  09/26/2016  1:32:17PM
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Client Sample ID:  16KRM-19(2)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493004

Lab Project ID:  1165493

Collection Date:  09/13/16 17:45

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):82.1

Results by Metals by ICP/MS

Results of 16KRM-19(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 11.5 mg/Kg 101.14 0.354 09/23/16 11:15

Chromium 29.5 mg/Kg 100.456 0.148 09/23/16 11:15

Mercury 4.05 mg/Kg 100.0456 0.0137 09/23/16 11:15

Nickel 34.6 mg/Kg 100.228 0.0707 09/23/16 11:15

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.068 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:15

Container ID:  1165493004-A

Print Date:  09/26/2016  1:32:17PM
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Client Sample ID:  16KRM-20(2)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493005

Lab Project ID:  1165493

Collection Date:  09/14/16 11:15

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):84.0

Results by Metals by ICP/MS

Results of 16KRM-20(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.3 mg/Kg 101.18 0.366 09/23/16 11:20

Chromium 29.7 mg/Kg 100.472 0.153 09/23/16 11:20

Mercury 4.19 mg/Kg 100.0472 0.0142 09/23/16 11:20

Nickel 35.8 mg/Kg 100.236 0.0732 09/23/16 11:20

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.008 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:20

Container ID:  1165493005-A

Print Date:  09/26/2016  1:32:17PM
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Client Sample ID:  16KRM-20(10)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493006

Lab Project ID:  1165493

Collection Date:  09/14/16 08:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):84.0

Results by Metals by ICP/MS

Results of 16KRM-20(10)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.72 mg/Kg 101.16 0.360 09/23/16 11:24

Chromium 29.4 mg/Kg 100.465 0.151 09/23/16 11:24

Mercury 3.36 mg/Kg 100.0465 0.0139 09/23/16 11:24

Nickel 36.1 mg/Kg 100.232 0.0720 09/23/16 11:24

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.025 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:24

Container ID:  1165493006-A

Print Date:  09/26/2016  1:32:17PM
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Client Sample ID:  16KRM-21(3)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493007

Lab Project ID:  1165493

Collection Date:  09/13/16 19:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):71.8

Results by Metals by ICP/MS

Results of 16KRM-21(3)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 8.02 mg/Kg 101.37 0.424 09/23/16 11:29

Chromium 26.9 mg/Kg 100.547 0.178 09/23/16 11:29

Mercury 0.161 mg/Kg 100.0547 0.0164 09/23/16 11:29

Nickel 18.8 mg/Kg 100.273 0.0847 09/23/16 11:29

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.019 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:29

Container ID:  1165493007-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-22(2)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493008

Lab Project ID:  1165493

Collection Date:  09/14/16 13:30

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):84.5

Results by Metals by ICP/MS

Results of 16KRM-22(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.3 mg/Kg 101.16 0.359 09/23/16 11:33

Chromium 30.9 mg/Kg 100.464 0.151 09/23/16 11:33

Mercury 2.87 mg/Kg 100.0464 0.0139 09/23/16 11:33

Nickel 36.3 mg/Kg 100.232 0.0719 09/23/16 11:33

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.021 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:33

Container ID:  1165493008-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-23(2)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493009

Lab Project ID:  1165493

Collection Date:  09/14/16 12:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):84.1

Results by Metals by ICP/MS

Results of 16KRM-23(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.57 mg/Kg 101.12 0.346 09/23/16 11:51

Chromium 28.5 mg/Kg 100.446 0.145 09/23/16 11:51

Mercury 2.81 mg/Kg 100.0446 0.0134 09/23/16 11:51

Nickel 34.1 mg/Kg 100.223 0.0692 09/23/16 11:51

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.065 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:51

Container ID:  1165493009-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-24(1.25)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493010

Lab Project ID:  1165493

Collection Date:  09/14/16 14:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):85.0

Results by Metals by ICP/MS

Results of 16KRM-24(1.25)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.94 mg/Kg 101.11 0.343 09/23/16 11:56

Chromium 29.6 mg/Kg 100.443 0.144 09/23/16 11:56

Mercury 5.83 mg/Kg 250.111 0.0332 09/23/16 13:06

Nickel 35.5 mg/Kg 100.221 0.0686 09/23/16 11:56

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.063 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 11:56

Container ID:  1165493010-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-25(0.75)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493011

Lab Project ID:  1165493

Collection Date:  09/14/16 16:45

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):71.9

Results by Metals by ICP/MS

Results of 16KRM-25(0.75)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.39 mg/Kg 101.35 0.420 09/23/16 12:00

Chromium 26.8 mg/Kg 100.542 0.176 09/23/16 12:00

Mercury 0.213 mg/Kg 100.0542 0.0162 09/23/16 12:00

Nickel 22.6 mg/Kg 100.271 0.0839 09/23/16 12:00

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.027 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 12:00

Container ID:  1165493011-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-26(1.5)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493012

Lab Project ID:  1165493

Collection Date:  09/14/16 14:45

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):81.7

Results by Metals by ICP/MS

Results of 16KRM-26(1.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 20.9 mg/Kg 101.22 0.377 09/23/16 12:05

Chromium 28.7 mg/Kg 100.487 0.158 09/23/16 12:05

Mercury 2.76 mg/Kg 100.0487 0.0146 09/23/16 12:05

Nickel 36.8 mg/Kg 100.244 0.0755 09/23/16 12:05

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.005 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 12:05

Container ID:  1165493012-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-27(1.5)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493013

Lab Project ID:  1165493

Collection Date:  09/14/16 15:30

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):66.4

Results by Metals by ICP/MS

Results of 16KRM-27(1.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 6.39 mg/Kg 101.43 0.443 09/23/16 12:09

Chromium 23.1 mg/Kg 100.572 0.186 09/23/16 12:09

Mercury 0.168 mg/Kg 100.0572 0.0172 09/23/16 12:09

Nickel 19.3 mg/Kg 100.286 0.0886 09/23/16 12:09

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.054 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 12:09

Container ID:  1165493013-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-28(1)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493014

Lab Project ID:  1165493

Collection Date:  09/14/16 16:00

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):85.6

Results by Metals by ICP/MS

Results of 16KRM-28(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 8.99 mg/Kg 101.07 0.333 09/23/16 12:14

Chromium 29.6 mg/Kg 100.429 0.140 09/23/16 12:14

Mercury 2.38 mg/Kg 100.0429 0.0129 09/23/16 12:14

Nickel 39.1 mg/Kg 100.215 0.0666 09/23/16 12:14

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.088 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 12:14

Container ID:  1165493014-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-28(10)

Client Project ID:  210101 Kolmakof Mine Site

Lab Sample ID:  1165493015

Lab Project ID:  1165493

Collection Date:  09/14/16 16:15

Received Date:  09/15/16 16:54

Matrix: Soil/Solid (dry weight)

Solids (%):85.7

Results by Metals by ICP/MS

Results of 16KRM-28(10)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.72 mg/Kg 101.12 0.346 09/23/16 12:18

Chromium 30.7 mg/Kg 100.446 0.145 09/23/16 12:18

Mercury 1.62 mg/Kg 100.0446 0.0134 09/23/16 12:18

Nickel 41.6 mg/Kg 100.223 0.0692 09/23/16 12:18

Batch Information

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/16 07:39

Prep Initial Wt./Vol.:  1.046 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  09/23/16 12:18

Container ID:  1165493015-A

Print Date:  09/26/2016  1:32:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Blank ID: MB for HBN 1743427 [MXX/30214]

Blank Lab ID: 1353310

QC for Samples:  

1165493001, 1165493002, 1165493003, 1165493004, 1165493005, 1165493006, 1165493007, 1165493008, 1165493009, 

1165493010, 1165493011, 1165493012, 1165493013, 1165493014, 1165493015

Matrix: Soil/Solid (dry weight)

Results by SW6020A

DL UnitsLOQ/CLResultsParameter

Method Blank

Arsenic 1.00 mg/Kg0.3100.500U

Chromium 0.400 mg/Kg0.1300.200U

Mercury 0.0400 mg/Kg0.01200.0200U

Nickel 0.200 mg/Kg0.06200.100U

Batch Information

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  9/23/2016  10:58:02AM

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  9/21/2016   7:39:22AM

Prep Initial Wt./Vol.:  1 g

Prep Extract Vol:  50 mL

Print Date:  09/26/2016  1:32:22PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Blank Spike ID:  LCS for HBN 1165493 [MXX30214]

Blank Spike Lab ID:  1353311

Date Analyzed:    09/23/2016  11:02

Results by SW6020A

Blank Spike Summary

Matrix:  Soil/Solid (dry weight)

Parameter Spike Rec (%) CL

Blank Spike (mg/Kg)

QC for Samples: 1165493001, 1165493002, 1165493003, 1165493004, 1165493005, 1165493006, 1165493007, 

1165493008, 1165493009, 1165493010, 1165493011, 1165493012, 1165493013, 1165493014, 

1165493015

Result

Arsenic 50  97 ( 82-118 )48.3

Chromium 20  97 ( 83-119 )19.5

Mercury  0.5  104 ( 74-126 )0.518

Nickel 50  100 ( 84-119 )49.9

Batch Information

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Prep Batch:  MXX30214

Prep Method:  SW3050B

Prep Date/Time:  09/21/2016  07:39

Spike Init Wt./Vol.:  50 mg/Kg    Extract Vol:  50 mL

Dupe Init Wt./Vol.:      Extract Vol:  

Print Date:  09/26/2016  1:32:24PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID: 1353312

MS Sample ID:  1353313 MS

MSD Sample ID:  1353314 MSD

Analysis Date:  09/23/2016  10:17

Analysis Date:  09/23/2016  10:22

Analysis Date:  09/23/2016  10:26

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1165493001, 1165493002, 1165493003, 1165493004, 1165493005, 1165493006, 1165493007, 

1165493008, 1165493009, 1165493010, 1165493011, 1165493012, 1165493013, 1165493014, 

1165493015

Matrix Spike Summary

RPD CLResult Result

Arsenic 50.09.37  90 48.2  97 82-118  3.36 (< 20 )54.4 56.2

Chromium 20.025.6  106 19.3  110 83-119  0.14 (< 20 )46.7 46.8

Mercury 0.5000.143  98 0.482  98 74-126  3.30 (< 20 ).635 0.614

Nickel 50.044.7  93 48.2  97 84-119  0.15 (< 20 )91.1 91.3

Batch Information

Prep Batch:  MXX30214

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  9/21/2016   7:39:22AM

Prep Initial Wt./Vol.:  1.00g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9546

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  9/23/2016  10:22:07AM

Print Date:  09/26/2016  1:32:26PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Blank ID: MB for HBN 1743451 [SPT/10003]

Blank Lab ID: 1353418

QC for Samples:  

1165493001, 1165493002, 1165493003, 1165493004, 1165493005, 1165493006, 1165493007, 1165493008, 1165493009, 

1165493010, 1165493011, 1165493012, 1165493013, 1165493014, 1165493015

Matrix: Soil/Solid (dry weight)

Results by SM21 2540G

DL UnitsLOQ/CLResultsParameter

Method Blank

Total Solids %100

Batch Information

Analytical Batch:  SPT10003

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  IAS

Analytical Date/Time:  9/20/2016   5:55:00PM

Print Date:  09/26/2016  1:32:27PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID:  1165553003

Duplicate Sample ID:  1353419

Analysis Date:  09/20/2016  17:55

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

1165493001, 1165493002, 1165493003, 1165493004, 1165493005, 1165493006, 1165493007, 1165493008, 

1165493009, 1165493010, 1165493011, 1165493012, 1165493013, 1165493014, 1165493015

0.0885.985.8Total Solids % (< 15 )

Analytical Batch: SPT10003

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  IAS

Batch Information

Print Date:  09/26/2016  1:32:28PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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e-SAMPLE RECEIPT FORM

°C Therm ID:

°C Therm ID:

Therm ID:

Review Criteria Y/N (yes/no)

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?

Were all VOA vials free of headspace (i.e., bubbles ≤ 6mm)?

Note:  Identify containers received at non-compliant temperature .  Use form 

FS-0029 if more space is needed.

YWere proper containers (type/mass/volume/preservative***)used?

@ °C

Additional notes (if applicable):

WO is standard TAT per JAN.

Note to Client: Any "no" answer above indicates non-compliance with standard procedures and may impact data quality.

Exceptions Noted below

Ambient

Note: Refer to form F-083 "Sample Guide" for hold times.

***Exemption permitted for metals (e.g,200.8/6020A).

Cooler ID:

Cooler ID:

°C Therm ID:

@ °C

**Note:  If times differ <1hr, record details & login per COC.

Were analyses requested unambiguous? Y

Do samples match COC** (i.e.,sample IDs,dates/times collected)? Y

Were all soil VOAs field extracted with MeOH+BFB?

IF APPLICABLE

If samples received without a temperature blank, the "cooler temperature" will 

be documented in lieu of the temperature blank & "COOLER TEMP" will be 

noted to the right.  In cases where neither a temp blank nor cooler temp can be 

obtained, note "ambient" or "chilled".

Were samples received within hold time?

**exemption permitted if chilled & collected <8hrs ago or chlling not required (i.e., waste, oil)Y

Y

Temperature blank compliant* (i.e., 0-6 °C after CF)?

*If >6°C, were samples collected <8 hours ago? N

If <0°C, were sample containers ice free? 

@

Cooler ID:

Cooler ID:

Cooler ID:

@

COC accompanied samples? Y

Therm ID:

@

1165493 1165493

exemption permitted if sampler hand carries/delivers.

Were Custody Seals intact?  Note # & location Y 1-F, 1-B1-F, 1-B1-F, 1-B1-F, 1-B

F102b_SRFpm_2016060132 of 33



 SGS logo new.gif

Sample Containers and Preservatives

Container Id Preservative Container 

Condition

Container Id Container 

Condition

Preservative

1165493001-A No Preservative Required OK

1165493002-A No Preservative Required OK

1165493003-A No Preservative Required OK

1165493004-A No Preservative Required OK

1165493005-A No Preservative Required OK

1165493006-A No Preservative Required OK

1165493007-A No Preservative Required OK

1165493008-A No Preservative Required OK

1165493009-A No Preservative Required OK

1165493010-A No Preservative Required OK

1165493011-A No Preservative Required OK

1165493012-A No Preservative Required OK

1165493013-A No Preservative Required OK

1165493014-A No Preservative Required OK

1165493015-A No Preservative Required OK

Container Condition Glossary

Containers for bacteriological, low level mercury and VOA vials are not opened prior to analysis and will be 

assigned condition code OK unless evidence indicates than an inappropriate container was submitted.  

OK - The container was received at an acceptable pH for the analysis requested.

BU - The container was received with headspace greater than 6mm.

DM-  The container was received damaged.

FR-  The container was received frozen and not usable for Bacteria or BOD analyses.

PA - The container was received outside of the acceptable pH for the analysis requested. Preservative was 

added upon receipt and the container is now at the correct pH. See the Sample Receipt Form for details on 

the amount and lot # of the preservative added.

PH - The container was received outside of the acceptable pH for the analysis requested. Preservative was 

added upon receipt, but was insufficient to bring the container to the correct pH for the analysis 

requested. See the Sample Receipt Form for details on the amount and lot # of the preservative added.
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Report Number: 1168620

Client Project: 210101 Kolmakof Mine Character

Laboratory Report of Analysis

Dear Carl Benson,

Enclosed are the results of the analytical services performed under the referenced project for the received 

samples and associated QC as applicable.  The samples are certified to meet the requirements of the National 

Environmental Laboratory Accreditation Conference Standards. Copies of this report and supporting data will be 

retained in our files for a period of ten years in the event they are required for future reference. All results are 

intended to be used in their entirety and SGS is not responsible for use of less than the complete report. Any 

samples submitted to our laboratory will be retained for a maximum of fourteen (14) days from the date of this 

report unless other archiving requirements were included in the quote.

If there are any questions about the report or services performed during this project, please call Justin at (907) 

562-2343.  We will be happy to answer any questions or concerns which you may have.

Thank you for using SGS North America Inc. for your analytical services.  We look forward to working with you 

again on any additional analytical needs.

Sincerely,

SGS North America Inc.

__________________________________________________________________

Justin Nelson                                 Date

Project Manager
Justin.Nelson@sgs.com

To: Brice Environmental Srv Co.

301 Cushman St., Suite 200 

Fairbanks, AK 99701

(907)459-3052

Print Date:  10/20/2016  4:41:49PM

Member of SGS Group

SGS North America Inc. 200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Case Narrative

SGS Client: Brice Environmental Srv Co.

SGS Project: 1168620

Project Name/Site: 210101 Kolmakof Mine Character

Project Contact: Carl Benson

Refer to sample receipt form for information on sample condition.

1168620001(1355482MS) (1355487) MS

6020A - Metals MS recoveries for chromium (129%) and mercury (2080%) do not meet QC criteria. The post digestion 

spike was successful.

1165696011(1355465MSD) (1355467) MSD

6020A - Metals MSD recoveries for and chromium (124%) does not meet QC criteria. The post digestion 

spike was successful.

1168620001(1355482MSD) (1355488) MSD

6020A - Metals MSD recovery for mercury (72.8%) does not meet QC criteria. The post digestion spike was successful.

6020A - Metals MS/MSD RPD for mercury (158) does not meet QC criteria. Refer to sample duplicate for RPD 

requirements.

*QC comments may be associated with the field samples found in this report.  When applicable, comments will be applied to 

associated field samples. 
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Laboratory Qualifiers

Enclosed are the analytical results associated with the above work order. All results are intended to be used in their 

entirety and SGS is not responsible for use of less than the complete report. This document is issued by the Company 

under its General Conditions of Service accessible at <http://www.sgs.com/en/Terms-and-Conditions.aspx>.  

Attention is drawn to the limitation of liability, indenmification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of 

its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client 

and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the 

transaction documents. Any unauthorized alteration, forgery or falsification of the context or appearance of this 

document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS maintains a formal Quality Assurance/Quality Control (QA/QC) program. A copy of our Quality Assurance Plan 

(QAP), which outlines this program, is available at your request.  The laboratory certification numbers are AK00971 

(DW Chemistry & Microbiology) & UST-005 (CS) for ADEC and 2944.01 for DOD ELAP/ISO17025 (RCRA methods: 

1020B, 1311, 3010A, 3050B, 3520C, 3550C, 5030B, 5035A, 6020A, 7470A, 7471B, 8021B, 8082A, 8260B, 8270D, 

8270D-SIM, 9040C, 9045D, 9056A, 9060A, AK101 and AK102/103).  Except as specifically noted, all statements and 

data in this report are in conformance to the provisions set forth by the SGS QAP and, when applicable, other regulatory 

authorities.  

The following descriptors or qualifiers may be found in your report:

* The analyte has exceeded allowable regulatory or control limits.

! Surrogate out of control limits.

B Indicates the analyte is found in a blank associated with the sample.

CCV/CVA/CVB Continuing Calibration Verification

CCCV/CVC/CVCA/CVCB Closing Continuing Calibration Verification

CL Control Limit

D The analyte concentration is the result of a dilution.

DF Dilution Factor

DL Detection Limit (i.e., maximum method detection limit)

E The analyte result is above the calibrated range.

F Indicates value that is greater than or equal to the DL

GT Greater Than

IB Instrument Blank

ICV Initial Calibration Verification

J The quantitation is an estimation.

JL The analyte was positively identified, but the quantitation is a low estimation.

LCS(D) Laboratory Control Spike (Duplicate)

LOD Limit of Detection (i.e., 1/2 of the LOQ)

LOQ Limit of Quantitation (i.e., reporting or practical quantitation limit)

LT Less Than

M A matrix effect was present.

MB Method Blank

MS(D) Matrix Spike (Duplicate)

ND Indicates the analyte is not detected.

Q QC parameter out of acceptance range.

R Rejected

RPD Relative Percent Difference

U Indicates the analyte was analyzed for but not detected.

Note: Sample summaries which include a result for "Total Solids" have already been adjusted for moisture content.

All DRO/RRO analyses are integrated per SOP.

Print Date:  10/20/2016  4:41:59PM

Member of SGS Group

SGS North America Inc. 200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

http://www.sgs.com/terms_and_conditions.htm
http://www.sgs.com/terms_and_conditions.htm


Sample Summary

Client Sample ID Lab Sample ID Collected Received Matrix

16KRM-M1(0.75) 1168620001 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M1(2) 1168620002 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M2(1) 1168620003 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M2(2.5) 1168620004 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M3(1) 1168620005 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M3(4) 1168620006 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M4(1) 1168620007 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M4(2) 1168620008 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M5(2) 1168620009 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M5(10) 1168620010 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M5(4) 1168620011 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M6(1) 1168620012 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M6(3) 1168620013 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M7(0.5) 1168620014 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M7(2) 1168620015 09/15/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M8(0.75) 1168620016 09/16/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M8(1.5) 1168620017 09/16/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M9(0.5) 1168620018 09/16/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M9(1.5) 1168620019 09/16/2016 09/23/2016 Soil/Solid (dry weight)

16KRM-M9(10) 1168620020 09/16/2016 09/23/2016 Soil/Solid (dry weight)

TCLP Mound North 1168620021 09/19/2016 09/23/2016 Solid/Soil (Wet Weight)

TCLP Mound South 1168620022 09/19/2016 09/23/2016 Solid/Soil (Wet Weight)

TCLP Comp North 1168620023 09/19/2016 09/23/2016 Solid/Soil (Wet Weight)

TCLP Comp South 1168620024 09/19/2016 09/23/2016 Solid/Soil (Wet Weight)

Method DescriptionMethod

Metals by ICP-MSSW6020A TCLP

Metals by ICP-MS (S)SW6020A

Percent Solids SM2540GSM21 2540G
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Detectable Results Summary

Client Sample ID:  16KRM-M1(0.75)

Lab Sample ID: 1168620001 UnitsParameter Result

Arsenic mg/Kg9.32Metals by ICP/MS

Chromium mg/Kg28.4

Mercury mg/Kg1.34

Nickel mg/Kg23.3

Client Sample ID:  16KRM-M1(2)

Lab Sample ID: 1168620002 UnitsParameter Result

Arsenic mg/Kg9.34Metals by ICP/MS

Chromium mg/Kg30.5

Mercury mg/Kg0.832

Nickel mg/Kg31.9

Client Sample ID:  16KRM-M2(1)

Lab Sample ID: 1168620003 UnitsParameter Result

Arsenic mg/Kg8.82Metals by ICP/MS

Chromium mg/Kg26.7

Mercury mg/Kg11.5

Nickel mg/Kg30.0

Client Sample ID:  16KRM-M2(2.5)

Lab Sample ID: 1168620004 UnitsParameter Result

Arsenic mg/Kg7.77Metals by ICP/MS

Chromium mg/Kg28.1

Mercury mg/Kg28.1

Nickel mg/Kg18.4

Client Sample ID:  16KRM-M3(1)

Lab Sample ID: 1168620005 UnitsParameter Result

Arsenic mg/Kg9.76Metals by ICP/MS

Chromium mg/Kg31.1

Mercury mg/Kg1.28

Nickel mg/Kg31.5

Client Sample ID:  16KRM-M3(4)

Lab Sample ID: 1168620006 UnitsParameter Result

Arsenic mg/Kg11.9Metals by ICP/MS

Chromium mg/Kg29.7

Mercury mg/Kg0.492

Nickel mg/Kg32.1

Client Sample ID:  16KRM-M4(1)

Lab Sample ID: 1168620007 UnitsParameter Result

Arsenic mg/Kg7.25Metals by ICP/MS

Chromium mg/Kg27.5

Mercury mg/Kg10.6

Nickel mg/Kg25.0
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Detectable Results Summary

Client Sample ID:  16KRM-M4(2)

Lab Sample ID: 1168620008 UnitsParameter Result

Arsenic mg/Kg10.9Metals by ICP/MS

Chromium mg/Kg29.5

Mercury mg/Kg0.473

Nickel mg/Kg31.2

Client Sample ID:  16KRM-M5(2)

Lab Sample ID: 1168620009 UnitsParameter Result

Arsenic mg/Kg11.7Metals by ICP/MS

Chromium mg/Kg30.9

Mercury mg/Kg0.724

Nickel mg/Kg35.9

Client Sample ID:  16KRM-M5(10)

Lab Sample ID: 1168620010 UnitsParameter Result

Arsenic mg/Kg10.2Metals by ICP/MS

Chromium mg/Kg30.6

Mercury mg/Kg1.35

Nickel mg/Kg32.0

Client Sample ID:  16KRM-M5(4)

Lab Sample ID: 1168620011 UnitsParameter Result

Arsenic mg/Kg8.75Metals by ICP/MS

Chromium mg/Kg30.2

Mercury mg/Kg16.6

Nickel mg/Kg33.4

Client Sample ID:  16KRM-M6(1)

Lab Sample ID: 1168620012 UnitsParameter Result

Arsenic mg/Kg12.3Metals by ICP/MS

Chromium mg/Kg34.2

Mercury mg/Kg0.179

Nickel mg/Kg35.9

Client Sample ID:  16KRM-M6(3)

Lab Sample ID: 1168620013 UnitsParameter Result

Arsenic mg/Kg10.5Metals by ICP/MS

Chromium mg/Kg33.3

Mercury mg/Kg0.236

Nickel mg/Kg30.9

Client Sample ID:  16KRM-M7(0.5)

Lab Sample ID: 1168620014 UnitsParameter Result

Arsenic mg/Kg10.5Metals by ICP/MS

Chromium mg/Kg30.5

Mercury mg/Kg17.9

Nickel mg/Kg32.9
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Detectable Results Summary

Client Sample ID:  16KRM-M7(2)

Lab Sample ID: 1168620015 UnitsParameter Result

Arsenic mg/Kg8.36Metals by ICP/MS

Chromium mg/Kg31.4

Mercury mg/Kg0.317

Nickel mg/Kg22.9

Client Sample ID:  16KRM-M8(0.75)

Lab Sample ID: 1168620016 UnitsParameter Result

Arsenic mg/Kg9.06Metals by ICP/MS

Chromium mg/Kg30.6

Mercury mg/Kg4.91

Nickel mg/Kg36.7

Client Sample ID:  16KRM-M8(1.5)

Lab Sample ID: 1168620017 UnitsParameter Result

Arsenic mg/Kg9.30Metals by ICP/MS

Chromium mg/Kg31.6

Mercury mg/Kg0.394

Nickel mg/Kg24.1

Client Sample ID:  16KRM-M9(0.5)

Lab Sample ID: 1168620018 UnitsParameter Result

Arsenic mg/Kg10.9Metals by ICP/MS

Chromium mg/Kg30.9

Mercury mg/Kg9.34

Nickel mg/Kg37.9

Client Sample ID:  16KRM-M9(1.5)

Lab Sample ID: 1168620019 UnitsParameter Result

Arsenic mg/Kg7.70Metals by ICP/MS

Chromium mg/Kg29.9

Mercury mg/Kg0.258

Nickel mg/Kg21.2

Client Sample ID:  16KRM-M9(10)

Lab Sample ID: 1168620020 UnitsParameter Result

Arsenic mg/Kg7.89Metals by ICP/MS

Chromium mg/Kg28.6

Mercury mg/Kg0.135

Nickel mg/Kg20.0

Client Sample ID:  TCLP Mound North

Lab Sample ID: 1168620021 UnitsParameter Result

Chromium mg/L0.0930JTCLP Constituents Metals

Client Sample ID:  TCLP Mound South

Lab Sample ID: 1168620022 UnitsParameter Result

Chromium mg/L0.0922JTCLP Constituents Metals
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Detectable Results Summary

Client Sample ID:  TCLP Comp North

Lab Sample ID: 1168620023 UnitsParameter Result

Chromium mg/L0.0989JTCLP Constituents Metals

Nickel mg/L0.0328J

Client Sample ID:  TCLP Comp South

Lab Sample ID: 1168620024 UnitsParameter Result

Chromium mg/L0.129JTCLP Constituents Metals
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Client Sample ID:  16KRM-M1(0.75)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620001

Lab Project ID:  1168620

Collection Date:  09/15/16 10:50

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):71.8

Results by Metals by ICP/MS

Results of 16KRM-M1(0.75)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.32 mg/Kg 101.30 0.403 10/06/16 12:52

Chromium 28.4 mg/Kg 100.520 0.169 10/06/16 12:52

Mercury 1.34 mg/Kg 100.0520 0.0156 10/06/16 12:52

Nickel 23.3 mg/Kg 100.260 0.0806 10/06/16 12:52

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.071 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/06/16 12:52

Container ID:  1168620001-A
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Client Sample ID:  16KRM-M1(2)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620002

Lab Project ID:  1168620

Collection Date:  09/15/16 10:55

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):82.5

Results by Metals by ICP/MS

Results of 16KRM-M1(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.34 mg/Kg 101.14 0.354 10/06/16 13:57

Chromium 30.5 mg/Kg 100.456 0.148 10/06/16 13:57

Mercury 0.832 mg/Kg 100.0456 0.0137 10/06/16 13:57

Nickel 31.9 mg/Kg 100.228 0.0707 10/06/16 13:57

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.062 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/06/16 13:57

Container ID:  1168620002-A
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Client Sample ID:  16KRM-M2(1)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620003

Lab Project ID:  1168620

Collection Date:  09/15/16 11:40

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):76.6

Results by Metals by ICP/MS

Results of 16KRM-M2(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 8.82 mg/Kg 101.11 0.345 10/06/16 14:02

Chromium 26.7 mg/Kg 100.446 0.145 10/06/16 14:02

Mercury 11.5 mg/Kg 250.111 0.0334 10/07/16 11:04

Nickel 30.0 mg/Kg 100.223 0.0691 10/06/16 14:02

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.172 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/06/16 14:02

Container ID:  1168620003-A

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.172 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 11:04

Container ID:  1168620003-A
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Client Sample ID:  16KRM-M2(2.5)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620004

Lab Project ID:  1168620

Collection Date:  09/15/16 11:45

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):66.6

Results by Metals by ICP/MS

Results of 16KRM-M2(2.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 7.77 mg/Kg 101.28 0.397 10/06/16 14:06

Chromium 28.1 mg/Kg 100.513 0.167 10/06/16 14:06

Mercury 28.1 mg/Kg 500.256 0.0769 10/07/16 11:35

Nickel 18.4 mg/Kg 100.256 0.0795 10/06/16 14:06

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.172 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/06/16 14:06

Container ID:  1168620004-A

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.172 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 11:35

Container ID:  1168620004-A
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Client Sample ID:  16KRM-M3(1)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620005

Lab Project ID:  1168620

Collection Date:  09/15/16 13:10

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):76.9

Results by Metals by ICP/MS

Results of 16KRM-M3(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.76 mg/Kg 101.28 0.397 10/06/16 14:11

Chromium 31.1 mg/Kg 100.512 0.166 10/06/16 14:11

Mercury 1.28 mg/Kg 100.0512 0.0154 10/06/16 14:11

Nickel 31.5 mg/Kg 100.256 0.0794 10/06/16 14:11

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.016 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/06/16 14:11

Container ID:  1168620005-A
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Client Sample ID:  16KRM-M3(4)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620006

Lab Project ID:  1168620

Collection Date:  09/15/16 13:15

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):81.8

Results by Metals by ICP/MS

Results of 16KRM-M3(4)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 11.9 mg/Kg 101.17 0.364 10/06/16 14:15

Chromium 29.7 mg/Kg 100.470 0.153 10/06/16 14:15

Mercury 0.492 mg/Kg 100.0470 0.0141 10/06/16 14:15

Nickel 32.1 mg/Kg 100.235 0.0728 10/06/16 14:15

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.042 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/06/16 14:15

Container ID:  1168620006-A
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Client Sample ID:  16KRM-M4(1)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620007

Lab Project ID:  1168620

Collection Date:  09/15/16 14:00

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):71.8

Results by Metals by ICP/MS

Results of 16KRM-M4(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 7.25 mg/Kg 101.30 0.404 10/07/16 09:57

Chromium 27.5 mg/Kg 100.521 0.169 10/07/16 09:57

Mercury 10.6 mg/Kg 250.130 0.0391 10/07/16 11:13

Nickel 25.0 mg/Kg 100.261 0.0808 10/07/16 09:57

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.069 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 09:57

Container ID:  1168620007-A
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Client Sample ID:  16KRM-M4(2)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620008

Lab Project ID:  1168620

Collection Date:  09/15/16 14:05

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):75.7

Results by Metals by ICP/MS

Results of 16KRM-M4(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.9 mg/Kg 101.18 0.366 10/07/16 10:01

Chromium 29.5 mg/Kg 100.473 0.154 10/07/16 10:01

Mercury 0.473 mg/Kg 100.0473 0.0142 10/07/16 10:01

Nickel 31.2 mg/Kg 100.236 0.0733 10/07/16 10:01

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.117 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:01

Container ID:  1168620008-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M5(2)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620009

Lab Project ID:  1168620

Collection Date:  09/15/16 15:30

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):76.0

Results by Metals by ICP/MS

Results of 16KRM-M5(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 11.7 mg/Kg 101.21 0.374 10/07/16 10:06

Chromium 30.9 mg/Kg 100.483 0.157 10/07/16 10:06

Mercury 0.724 mg/Kg 100.0483 0.0145 10/07/16 10:06

Nickel 35.9 mg/Kg 100.241 0.0748 10/07/16 10:06

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.091 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:06

Container ID:  1168620009-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M5(10)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620010

Lab Project ID:  1168620

Collection Date:  09/15/16 15:35

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):76.3

Results by Metals by ICP/MS

Results of 16KRM-M5(10)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.2 mg/Kg 101.20 0.371 10/07/16 10:10

Chromium 30.6 mg/Kg 100.478 0.156 10/07/16 10:10

Mercury 1.35 mg/Kg 100.0478 0.0144 10/07/16 10:10

Nickel 32.0 mg/Kg 100.239 0.0742 10/07/16 10:10

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.096 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:10

Container ID:  1168620010-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M5(4)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620011

Lab Project ID:  1168620

Collection Date:  09/15/16 15:40

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):79.5

Results by Metals by ICP/MS

Results of 16KRM-M5(4)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 8.75 mg/Kg 101.06 0.329 10/07/16 10:14

Chromium 30.2 mg/Kg 100.424 0.138 10/07/16 10:14

Mercury 16.6 mg/Kg 500.212 0.0636 10/07/16 11:55

Nickel 33.4 mg/Kg 100.212 0.0658 10/07/16 10:14

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.186 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:14

Container ID:  1168620011-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M6(1)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620012

Lab Project ID:  1168620

Collection Date:  09/15/16 16:20

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):80.8

Results by Metals by ICP/MS

Results of 16KRM-M6(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 12.3 mg/Kg 101.10 0.341 10/07/16 10:19

Chromium 34.2 mg/Kg 100.440 0.143 10/07/16 10:19

Mercury 0.179 mg/Kg 100.0440 0.0132 10/07/16 10:19

Nickel 35.9 mg/Kg 100.220 0.0682 10/07/16 10:19

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.124 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:19

Container ID:  1168620012-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M6(3)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620013

Lab Project ID:  1168620

Collection Date:  09/15/16 16:25

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):79.6

Results by Metals by ICP/MS

Results of 16KRM-M6(3)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.5 mg/Kg 101.19 0.368 10/07/16 10:23

Chromium 33.3 mg/Kg 100.474 0.154 10/07/16 10:23

Mercury 0.236 mg/Kg 100.0474 0.0142 10/07/16 10:23

Nickel 30.9 mg/Kg 100.237 0.0735 10/07/16 10:23

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.059 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:23

Container ID:  1168620013-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M7(0.5)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620014

Lab Project ID:  1168620

Collection Date:  09/15/16 16:50

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):77.9

Results by Metals by ICP/MS

Results of 16KRM-M7(0.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.5 mg/Kg 101.09 0.338 10/07/16 10:28

Chromium 30.5 mg/Kg 100.436 0.142 10/07/16 10:28

Mercury 17.9 mg/Kg 500.218 0.0654 10/07/16 11:59

Nickel 32.9 mg/Kg 100.218 0.0676 10/07/16 10:28

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.178 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:28

Container ID:  1168620014-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M7(2)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620015

Lab Project ID:  1168620

Collection Date:  09/15/16 16:55

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):70.5

Results by Metals by ICP/MS

Results of 16KRM-M7(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 8.36 mg/Kg 101.37 0.426 10/07/16 10:32

Chromium 31.4 mg/Kg 100.550 0.179 10/07/16 10:32

Mercury 0.317 mg/Kg 100.0550 0.0165 10/07/16 10:32

Nickel 22.9 mg/Kg 100.275 0.0852 10/07/16 10:32

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.032 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:32

Container ID:  1168620015-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M8(0.75)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620016

Lab Project ID:  1168620

Collection Date:  09/16/16 10:45

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):77.9

Results by Metals by ICP/MS

Results of 16KRM-M8(0.75)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.06 mg/Kg 101.17 0.363 10/07/16 10:37

Chromium 30.6 mg/Kg 100.468 0.152 10/07/16 10:37

Mercury 4.91 mg/Kg 100.0468 0.0140 10/07/16 10:37

Nickel 36.7 mg/Kg 100.234 0.0726 10/07/16 10:37

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.097 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:37

Container ID:  1168620016-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M8(1.5)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620017

Lab Project ID:  1168620

Collection Date:  09/16/16 10:50

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):64.3

Results by Metals by ICP/MS

Results of 16KRM-M8(1.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.30 mg/Kg 101.27 0.394 10/07/16 10:50

Chromium 31.6 mg/Kg 100.509 0.165 10/07/16 10:50

Mercury 0.394 mg/Kg 100.0509 0.0153 10/07/16 10:50

Nickel 24.1 mg/Kg 100.254 0.0789 10/07/16 10:50

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.223 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:50

Container ID:  1168620017-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M9(0.5)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620018

Lab Project ID:  1168620

Collection Date:  09/16/16 11:15

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):85.9

Results by Metals by ICP/MS

Results of 16KRM-M9(0.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.9 mg/Kg 101.03 0.319 10/07/16 10:55

Chromium 30.9 mg/Kg 100.412 0.134 10/07/16 10:55

Mercury 9.34 mg/Kg 250.103 0.0309 10/07/16 11:26

Nickel 37.9 mg/Kg 100.206 0.0639 10/07/16 10:55

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.13 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:55

Container ID:  1168620018-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M9(1.5)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620019

Lab Project ID:  1168620

Collection Date:  09/16/16 11:20

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):69.5

Results by Metals by ICP/MS

Results of 16KRM-M9(1.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 7.70 mg/Kg 101.34 0.415 10/07/16 10:59

Chromium 29.9 mg/Kg 100.536 0.174 10/07/16 10:59

Mercury 0.258 mg/Kg 100.0536 0.0161 10/07/16 10:59

Nickel 21.2 mg/Kg 100.268 0.0830 10/07/16 10:59

Batch Information

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/16 08:41

Prep Initial Wt./Vol.:  1.075 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/07/16 10:59

Container ID:  1168620019-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  16KRM-M9(10)

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620020

Lab Project ID:  1168620

Collection Date:  09/16/16 11:25

Received Date:  09/23/16 09:15

Matrix: Soil/Solid (dry weight)

Solids (%):69.5

Results by Metals by ICP/MS

Results of 16KRM-M9(10)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 7.89 mg/Kg 101.37 0.425 10/10/16 13:43

Chromium 28.6 mg/Kg 100.549 0.178 10/10/16 13:43

Mercury 0.135 mg/Kg 100.0549 0.0165 10/10/16 13:43

Nickel 20.0 mg/Kg 100.275 0.0851 10/10/16 13:43

Batch Information

Prep Batch:  MXX30235

Prep Method:  SW3050B

Prep Date/Time:  09/30/16 09:50

Prep Initial Wt./Vol.:  1.049 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9571

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/10/16 13:43

Container ID:  1168620020-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  TCLP Mound North

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620021

Lab Project ID:  1168620

Collection Date:  09/19/16 14:45

Received Date:  09/23/16 09:15

Matrix: Solid/Soil (Wet Weight)

Solids (%):

Results by TCLP Constituents Metals

Results of TCLP Mound North

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 0.125 mg/L 250.250 0.0750 10/13/16 11:28(<5)U

Chromium 0.0930 mg/L 250.200 0.0650 10/13/16 11:28(<5)J

Mercury 0.00500 mg/L 250.0100 0.00310 10/13/16 11:28(<0.2)U

Nickel 0.0500 mg/L 250.100 0.0310 10/13/16 11:28U

Batch Information

Prep Batch:  MXT5446

Prep Method:  SW3010A

Prep Date/Time:  10/12/16 12:02

Prep Initial Wt./Vol.:  2.5 mL

Prep Extract Vol:  25 mL

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Analyst:  VDL

Analytical Date/Time:  10/13/16 11:28

Container ID:  1168620021-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  TCLP Mound South

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620022

Lab Project ID:  1168620

Collection Date:  09/19/16 14:40

Received Date:  09/23/16 09:15

Matrix: Solid/Soil (Wet Weight)

Solids (%):

Results by TCLP Constituents Metals

Results of TCLP Mound South

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 0.125 mg/L 250.250 0.0750 10/13/16 11:33(<5)U

Chromium 0.0922 mg/L 250.200 0.0650 10/13/16 11:33(<5)J

Mercury 0.00500 mg/L 250.0100 0.00310 10/13/16 11:33(<0.2)U

Nickel 0.0500 mg/L 250.100 0.0310 10/13/16 11:33U

Batch Information

Prep Batch:  MXT5446

Prep Method:  SW3010A

Prep Date/Time:  10/12/16 12:02

Prep Initial Wt./Vol.:  2.5 mL

Prep Extract Vol:  25 mL

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Analyst:  VDL

Analytical Date/Time:  10/13/16 11:33

Container ID:  1168620022-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  TCLP Comp North

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620023

Lab Project ID:  1168620

Collection Date:  09/19/16 14:35

Received Date:  09/23/16 09:15

Matrix: Solid/Soil (Wet Weight)

Solids (%):

Results by TCLP Constituents Metals

Results of TCLP Comp North

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 0.125 mg/L 250.250 0.0750 10/13/16 11:37(<5)U

Chromium 0.0989 mg/L 250.200 0.0650 10/13/16 11:37(<5)J

Mercury 0.00500 mg/L 250.0100 0.00310 10/13/16 11:37(<0.2)U

Nickel 0.0328 mg/L 250.100 0.0310 10/13/16 11:37J

Batch Information

Prep Batch:  MXT5446

Prep Method:  SW3010A

Prep Date/Time:  10/12/16 12:02

Prep Initial Wt./Vol.:  2.5 mL

Prep Extract Vol:  25 mL

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Analyst:  VDL

Analytical Date/Time:  10/13/16 11:37

Container ID:  1168620023-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Client Sample ID:  TCLP Comp South

Client Project ID:  210101 Kolmakof Mine Character

Lab Sample ID:  1168620024

Lab Project ID:  1168620

Collection Date:  09/19/16 14:30

Received Date:  09/23/16 09:15

Matrix: Solid/Soil (Wet Weight)

Solids (%):

Results by TCLP Constituents Metals

Results of TCLP Comp South

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 0.125 mg/L 250.250 0.0750 10/13/16 11:57(<5)U

Chromium 0.129 mg/L 250.200 0.0650 10/13/16 11:57(<5)J

Mercury 0.00500 mg/L 250.0100 0.00310 10/13/16 11:57(<0.2)U

Nickel 0.0500 mg/L 250.100 0.0310 10/13/16 11:57U

Batch Information

Prep Batch:  MXT5446

Prep Method:  SW3010A

Prep Date/Time:  10/12/16 12:02

Prep Initial Wt./Vol.:  2.5 mL

Prep Extract Vol:  25 mL

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Analyst:  VDL

Analytical Date/Time:  10/13/16 11:57

Container ID:  1168620024-A

Print Date:  10/20/2016  4:42:08PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated



Blank ID: LB1 for HBN 1745097 [TCLP/8562

Blank Lab ID: 1357653

QC for Samples:  

1168620021, 1168620022, 1168620023, 1168620024

Matrix: Solid/Soil (Wet Weight)

Results by SW6020A TCLP

DL UnitsLOQ/CLResultsParameter

Method Blank

Arsenic 0.100 mg/L0.03000.0500U

Chromium 0.0800 mg/L0.02600.0632J

Mercury 0.00400 mg/L0.001240.00200U

Nickel 0.0400 mg/L0.01240.0200U

Batch Information

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/13/2016  10:06:42AM

Prep Batch:  MXT5446

Prep Method:  SW3010A

Prep Date/Time:  10/12/2016  12:02:00PM

Prep Initial Wt./Vol.:  6.25 mL

Prep Extract Vol:  25 mL

Print Date:  10/20/2016  4:43:41PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Blank ID: MB for HBN 1745350 [MXT/5446]

Blank Lab ID: 1357932

QC for Samples:  

1168620021, 1168620022, 1168620023, 1168620024

Matrix: Water (Surface, Eff., Ground)

Results by SW6020A TCLP

DL UnitsLOQ/CLResultsParameter

Method Blank

Arsenic 0.0250 mg/L0.007500.0125U

Chromium 0.0200 mg/L0.006500.00832J

Mercury 0.00100 mg/L0.0003100.000500U

Nickel 0.0100 mg/L0.003100.00500U

Batch Information

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/13/2016   9:57:44AM

Prep Batch:  MXT5446

Prep Method:  SW3010A

Prep Date/Time:  10/12/2016  12:02:00PM

Prep Initial Wt./Vol.:  25 mL

Prep Extract Vol:  25 mL

Print Date:  10/20/2016  4:43:41PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Blank Spike ID:  LCS for HBN 1168620 [MXT5446]

Blank Spike Lab ID:  1357933

Date Analyzed:    10/13/2016  10:02

Results by SW6020A TCLP

Blank Spike Summary

Matrix:  Water (Surface, Eff., Ground)

Parameter Spike Rec (%) CL

Blank Spike (mg/L)

QC for Samples: 1168620021, 1168620022, 1168620023, 1168620024

Result

Arsenic 1  101 ( 84-116 )1.01

Chromium  0.4  102 ( 85-116 )0.407

Mercury  0.01  99 ( 70-124 )0.00990

Nickel 1  105 ( 85-117 )1.05

Batch Information

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Prep Batch:  MXT5446

Prep Method:  SW3010A

Prep Date/Time:  10/12/2016  12:02

Spike Init Wt./Vol.:  1 mg/L    Extract Vol:  25 mL

Dupe Init Wt./Vol.:      Extract Vol:  

Print Date:  10/20/2016  4:43:45PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID: 1357934

MS Sample ID:  1357936 MS

MSD Sample ID:  1357937 MSD

Analysis Date:  10/13/2016  10:11

Analysis Date:  10/13/2016  10:15

Analysis Date:  10/13/2016  10:20

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A TCLP

Matrix Spike (mg/L) Spike Duplicate (mg/L)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1168620021, 1168620022, 1168620023, 1168620024

Matrix Spike Summary

RPD CLResult Result

Arsenic 10.00.125U  101 10.0  101 84-116  0.53 (< 20 )10.1 10.1

Chromium 4.000.104J  105 4.00  104 85-116  0.68 (< 20 )4.31 4.28

Mercury 0.1000.00500U  106 0.100  104 70-124  2.25 (< 20 ).106 0.104

Nickel 10.00.0580J  105 10.0  107 85-117  1.30 (< 20 )10.6 10.7

Batch Information

Prep Batch:  MXT5446

Prep Method:  Waters Digest for Metals by ICP-MS(TCLP)

Prep Date/Time:  10/12/2016  12:02:00PM

Prep Initial Wt./Vol.:  2.50mL

Prep Extract Vol:  20.00mL

Analytical Batch:  MMS9578

Analytical Method:  SW6020A TCLP

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/13/2016  10:15:42AM

Print Date:  10/20/2016  4:43:47PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Blank ID: MB for HBN 1744272 [MXX/30235]

Blank Lab ID: 1355463

QC for Samples:  

1168620020

Matrix: Soil/Solid (dry weight)

Results by SW6020A

DL UnitsLOQ/CLResultsParameter

Method Blank

Arsenic 1.00 mg/Kg0.3100.500U

Chromium 0.400 mg/Kg0.1300.200U

Mercury 0.0400 mg/Kg0.01200.0200U

Nickel 0.200 mg/Kg0.06200.100U

Batch Information

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/7/2016   2:35:25PM

Prep Batch:  MXX30235

Prep Method:  SW3050B

Prep Date/Time:  9/30/2016   9:50:19AM

Prep Initial Wt./Vol.:  1 g

Prep Extract Vol:  50 mL

Print Date:  10/20/2016  4:43:48PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Blank Spike ID:  LCS for HBN 1168620 [MXX30235]

Blank Spike Lab ID:  1355464

Date Analyzed:    10/07/2016  12:14

Results by SW6020A

Blank Spike Summary

Matrix:  Soil/Solid (dry weight)

Parameter Spike Rec (%) CL

Blank Spike (mg/Kg)

QC for Samples: 1168620020

Result

Arsenic 50  101 ( 82-118 )50.7

Chromium 20  108 ( 83-119 )21.6

Mercury  0.5  112 ( 74-126 )0.561

Nickel 50  105 ( 84-119 )52.3

Batch Information

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Prep Batch:  MXX30235

Prep Method:  SW3050B

Prep Date/Time:  09/30/2016  09:50

Spike Init Wt./Vol.:  50 mg/Kg    Extract Vol:  50 mL

Dupe Init Wt./Vol.:      Extract Vol:  

Print Date:  10/20/2016  4:43:50PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID: 1355465

MS Sample ID:  1355466 MS

MSD Sample ID:  1355467 MSD

Analysis Date:  10/07/2016  12:19

Analysis Date:  10/07/2016  12:23

Analysis Date:  10/07/2016  12:28

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1168620020

Matrix Spike Summary

RPD CLResult Result

Arsenic 49.68.55  99 49.7  97 82-118  1.20 (< 20 )57.6 56.9

Chromium 19.819.0  111 19.9  124 83-119  6.19 (< 20 )*41.1 43.7

Mercury 0.4960.0730  93 0.497  99 74-126  5.71 (< 20 ).534 0.565

Nickel 49.621.7  96 49.7  103 84-119  4.87 (< 20 )69.5 72.9

Batch Information

Prep Batch:  MXX30235

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  9/30/2016   9:50:19AM

Prep Initial Wt./Vol.:  1.01g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/7/2016  12:23:38PM

Print Date:  10/20/2016  4:43:51PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID: 1355465

MS Sample ID:  1355468 BND

MSD Sample ID:   

Analysis Date:  10/07/2016  12:19

Analysis Date:  10/07/2016  12:32

Analysis Date:  

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1168620020

Bench Spike Summary

RPD CLResult Result

Chromium 12019.0  109 80-120150

Batch Information

Prep Batch:  MXX30235

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  9/30/2016   9:50:19AM

Prep Initial Wt./Vol.:  1.04g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9567

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/7/2016  12:32:38PM

Print Date:  10/20/2016  4:43:51PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Blank ID: MB for HBN 1744275 [MXX/30236]

Blank Lab ID: 1355480

QC for Samples:  

1168620001, 1168620002, 1168620003, 1168620004, 1168620005, 1168620006, 1168620007, 1168620008, 1168620009, 

1168620010, 1168620011, 1168620012, 1168620013, 1168620014, 1168620015, 1168620016, 1168620017, 1168620018, 

1168620019

Matrix: Soil/Solid (dry weight)

Results by SW6020A

DL UnitsLOQ/CLResultsParameter

Method Blank

Arsenic 1.00 mg/Kg0.3100.500U

Chromium 0.400 mg/Kg0.1300.246J

Mercury 0.0400 mg/Kg0.01200.0200U

Nickel 0.200 mg/Kg0.06200.100U

Batch Information

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/6/2016   1:32:24PM

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/3/2016   8:41:35AM

Prep Initial Wt./Vol.:  1 g

Prep Extract Vol:  50 mL

Print Date:  10/20/2016  4:43:52PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID:  1355482

Duplicate Sample ID:  1355490

Analysis Date:  10/06/2016  14:39

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

1168620001, 1168620002, 1168620003, 1168620004, 1168620005, 1168620006, 1168620007, 1168620008, 

1168620009, 1168620010, 1168620011, 1168620012, 1168620013, 1168620014, 1168620015, 1168620016, 

17.600.7970.951Mercury mg/Kg (< 20 )

Analytical Batch: MMS9565

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/3/2016   8:41:35AM

Batch Information

Print Date:  10/20/2016  4:43:54PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Blank Spike ID:  LCS for HBN 1168620 [MXX30236]

Blank Spike Lab ID:  1355481

Date Analyzed:    10/06/2016  12:48

Results by SW6020A

Blank Spike Summary

Matrix:  Soil/Solid (dry weight)

Parameter Spike Rec (%) CL

Blank Spike (mg/Kg)

QC for Samples: 1168620001, 1168620002, 1168620003, 1168620004, 1168620005, 1168620006, 1168620007, 

1168620008, 1168620009, 1168620010, 1168620011, 1168620012, 1168620013, 1168620014, 

1168620015, 1168620016, 1168620017, 1168620018, 1168620019

Result

Arsenic 50  94 ( 82-118 )46.9

Chromium 20  105 ( 83-119 )21.0

Mercury  0.5  103 ( 74-126 )0.517

Nickel 50  105 ( 84-119 )52.5

Batch Information

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Prep Batch:  MXX30236

Prep Method:  SW3050B

Prep Date/Time:  10/03/2016  08:41

Spike Init Wt./Vol.:  50 mg/Kg    Extract Vol:  50 mL

Dupe Init Wt./Vol.:      Extract Vol:  

Print Date:  10/20/2016  4:43:56PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID: 1355482

MS Sample ID:  1355487 MS

MSD Sample ID:  1355488 MSD

Analysis Date:  10/06/2016  12:52

Analysis Date:  10/06/2016  12:57

Analysis Date:  10/06/2016  13:01

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1168620001, 1168620002, 1168620003, 1168620004, 1168620005, 1168620006, 1168620007, 

1168620008, 1168620009, 1168620010, 1168620011, 1168620012, 1168620013, 1168620014, 

1168620015, 1168620016, 1168620017, 1168620018, 1168620019

Matrix Spike Summary

RPD CLResult Result

Arsenic 48.16.69  94 47.3  95 82-118  0.34 (< 20 )51.8 51.7

Chromium 19.220.4  129 18.9  114 83-119  7.54 (< 20 )*45.2 41.9

Mercury 0.4810.951  2080 0.473  73 74-126  158.00 (< 20 )* * *10.9 1.29

Nickel 48.116.7  98 47.3  96 84-119  2.38 (< 20 )63.8 62.3

Batch Information

Prep Batch:  MXX30236

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  10/3/2016   8:41:35AM

Prep Initial Wt./Vol.:  1.04g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/6/2016  12:57:02PM

Print Date:  10/20/2016  4:43:57PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID: 1355482

MS Sample ID:  1355489 BND

MSD Sample ID:   

Analysis Date:  10/06/2016  12:52

Analysis Date:  10/06/2016  13:05

Analysis Date:  

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1168620001, 1168620002, 1168620003, 1168620004, 1168620005, 1168620006, 1168620007, 

1168620008, 1168620009, 1168620010, 1168620011, 1168620012, 1168620013, 1168620014, 

1168620015, 1168620016, 1168620017, 1168620018, 1168620019

Bench Spike Summary

RPD CLResult Result

Chromium 11720.4  98 80-120135

Mercury 11.70.951  96 80-12012.1

Batch Information

Prep Batch:  MXX30236

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  10/3/2016   8:41:35AM

Prep Initial Wt./Vol.:  1.07g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9565

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/6/2016   1:05:59PM

Print Date:  10/20/2016  4:43:57PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Blank ID: MB for HBN 1744170 [SPT/10008]

Blank Lab ID: 1355003

QC for Samples:  

1168620001, 1168620002, 1168620003, 1168620004, 1168620005, 1168620006, 1168620007, 1168620008, 1168620009, 

1168620010, 1168620011, 1168620012, 1168620013, 1168620014, 1168620015, 1168620016, 1168620017, 1168620018, 

1168620019, 1168620020

Matrix: Soil/Solid (dry weight)

Results by SM21 2540G

DL UnitsLOQ/CLResultsParameter

Method Blank

Total Solids %100

Batch Information

Analytical Batch:  SPT10008

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  IAS

Analytical Date/Time:  9/27/2016   5:46:00PM

Print Date:  10/20/2016  4:43:59PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID:  1168609031

Duplicate Sample ID:  1355006

Analysis Date:  09/27/2016  17:46

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

0.7275.074.5Total Solids % (< 15 )

Analytical Batch: SPT10008

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  IAS

Batch Information

Print Date:  10/20/2016  4:44:00PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com



Original Sample ID:  1168617002

Duplicate Sample ID:  1355007

Analysis Date:  09/27/2016  17:46

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

1168620001, 1168620002, 1168620003, 1168620004, 1168620005, 1168620006, 1168620007, 1168620008, 

1168620009, 1168620010, 1168620011, 1168620012, 1168620013, 1168620014, 1168620015, 1168620016, 

0.9788.287.4Total Solids % (< 15 )

Analytical Batch: SPT10008

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  IAS

Batch Information

Print Date:  10/20/2016  4:44:00PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com













e-SAMPLE RECEIPT FORM

°C Therm ID:

°C Therm ID:

Therm ID:

Review Criteria Y/N (yes/no)

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?

Were all VOA vials free of headspace (i.e., bubbles ≤ 6mm)?

Note:  Identify containers received at non-compliant temperature .  Use form 

FS-0029 if more space is needed.

YWere proper containers (type/mass/volume/preservative***)used?

@ °C

Additional notes (if applicable):

The container for Sample 24A was broken at the lab. The samples was moved to a new container and analysis will proceed. The sample was unharmed.

Note to Client: Any "no" answer above indicates non-compliance with standard procedures and may impact data quality.

Exceptions Noted below

Note: Refer to form F-083 "Sample Guide" for hold times.

***Exemption permitted for metals (e.g,200.8/6020A).

Cooler ID:

Cooler ID:

°C Therm ID: D6

@ °C

**Note:  If times differ <1hr, record details & login per COC.

Were analyses requested unambiguous? Y

Do samples match COC** (i.e.,sample IDs,dates/times collected)? Y

Were all soil VOAs field extracted with MeOH+BFB?

IF APPLICABLE

If samples received without a temperature blank, the "cooler temperature" will 

be documented in lieu of the temperature blank & "COOLER TEMP" will be 

noted to the right.  In cases where neither a temp blank nor cooler temp can be 

obtained, note "ambient" or "chilled".

Were samples received within hold time?

**exemption permitted if chilled & collected <8hrs ago or chlling not required (i.e., waste, oil)

Y

Temperature blank compliant* (i.e., 0-6 °C after CF)?

*If >6°C, were samples collected <8 hours ago? 

If <0°C, were sample containers ice free? 

Y

@

Cooler ID:

Cooler ID:

Cooler ID:

@

COC accompanied samples? Y

Therm ID:

1 @ 1.7

1168620 1168620

exemption permitted if sampler hand carries/delivers.

Were Custody Seals intact?  Note # & location Y 1-F, 1-B1-F, 1-B1-F, 1-B1-F, 1-B

F102b_SRFpm_20160601



 SGS logo new.gif

Sample Containers and Preservatives

Container Id Preservative Container 

Condition

Container Id Container 

Condition

Preservative

1168620001-A No Preservative Required OK

1168620002-A No Preservative Required OK

1168620003-A No Preservative Required OK

1168620004-A No Preservative Required OK

1168620005-A No Preservative Required OK

1168620006-A No Preservative Required OK

1168620007-A No Preservative Required OK

1168620008-A No Preservative Required OK

1168620009-A No Preservative Required OK

1168620010-A No Preservative Required OK

1168620011-A No Preservative Required OK

1168620012-A No Preservative Required OK

1168620013-A No Preservative Required OK

1168620014-A No Preservative Required OK

1168620015-A No Preservative Required OK

1168620016-A No Preservative Required OK

1168620017-A No Preservative Required OK

1168620018-A No Preservative Required OK

1168620019-A No Preservative Required OK

1168620020-A No Preservative Required OK

1168620021-A No Preservative Required OK

1168620022-A No Preservative Required OK

1168620023-A No Preservative Required OK

1168620024-A No Preservative Required OK

Container Condition Glossary

Containers for bacteriological, low level mercury and VOA vials are not opened prior to analysis and will be 

assigned condition code OK unless evidence indicates than an inappropriate container was submitted.  

OK - The container was received at an acceptable pH for the analysis requested.

BU - The container was received with headspace greater than 6mm.

DM-  The container was received damaged.

FR-  The container was received frozen and not usable for Bacteria or BOD analyses.

PA - The container was received outside of the acceptable pH for the analysis requested. Preservative was 

added upon receipt and the container is now at the correct pH. See the Sample Receipt Form for details on 

the amount and lot # of the preservative added.

PH - The container was received outside of the acceptable pH for the analysis requested. Preservative was 

added upon receipt, but was insufficient to bring the container to the correct pH for the analysis 

requested. See the Sample Receipt Form for details on the amount and lot # of the preservative added.

9/23/2016



Report Number: 1168646

Client Project: Kolmakof Mine Characterization

Laboratory Report of Analysis

Dear Carl Benson,

Enclosed are the results of the analytical services performed under the referenced project for the received 

samples and associated QC as applicable.  The samples are certified to meet the requirements of the National 

Environmental Laboratory Accreditation Conference Standards. Copies of this report and supporting data will be 

retained in our files for a period of ten years in the event they are required for future reference. All results are 

intended to be used in their entirety and SGS is not responsible for use of less than the complete report. Any 

samples submitted to our laboratory will be retained for a maximum of fourteen (14) days from the date of this 

report unless other archiving requirements were included in the quote.

If there are any questions about the report or services performed during this project, please call Justin at (907) 

562-2343.  We will be happy to answer any questions or concerns which you may have.

Thank you for using SGS North America Inc. for your analytical services.  We look forward to working with you 

again on any additional analytical needs.

Sincerely,

SGS North America Inc.

__________________________________________________________________

Justin Nelson                                 Date

Project Manager
Justin.Nelson@sgs.com

To: Brice Environmental Srv Co.

301 Cushman St., Suite 200 

Fairbanks, AK 99701

(907)459-3052
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Case Narrative

SGS Client: Brice Environmental Srv Co.

SGS Project: 1168646

Project Name/Site: Kolmakof Mine Characterization

Project Contact: Carl Benson

Refer to sample receipt form for information on sample condition.

*QC comments may be associated with the field samples found in this report.  When applicable, comments will be applied to 

associated field samples. 
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Laboratory Qualifiers

Enclosed are the analytical results associated with the above work order. All results are intended to be used in their 

entirety and SGS is not responsible for use of less than the complete report. This document is issued by the Company 

under its General Conditions of Service accessible at <http://www.sgs.com/en/Terms-and-Conditions.aspx>.  

Attention is drawn to the limitation of liability, indenmification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of 

its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client 

and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the 

transaction documents. Any unauthorized alteration, forgery or falsification of the context or appearance of this 

document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS maintains a formal Quality Assurance/Quality Control (QA/QC) program. A copy of our Quality Assurance Plan 

(QAP), which outlines this program, is available at your request.  The laboratory certification numbers are AK00971 

(DW Chemistry & Microbiology) & UST-005 (CS) for ADEC and 2944.01 for DOD ELAP/ISO17025 (RCRA methods: 

1020B, 1311, 3010A, 3050B, 3520C, 3550C, 5030B, 5035A, 6020A, 7470A, 7471B, 8021B, 8082A, 8260B, 8270D, 

8270D-SIM, 9040C, 9045D, 9056A, 9060A, AK101 and AK102/103).  Except as specifically noted, all statements and 

data in this report are in conformance to the provisions set forth by the SGS QAP and, when applicable, other regulatory 

authorities.  

The following descriptors or qualifiers may be found in your report:

* The analyte has exceeded allowable regulatory or control limits.

! Surrogate out of control limits.

B Indicates the analyte is found in a blank associated with the sample.

CCV/CVA/CVB Continuing Calibration Verification

CCCV/CVC/CVCA/CVCB Closing Continuing Calibration Verification

CL Control Limit

D The analyte concentration is the result of a dilution.

DF Dilution Factor

DL Detection Limit (i.e., maximum method detection limit)

E The analyte result is above the calibrated range.

F Indicates value that is greater than or equal to the DL

GT Greater Than

IB Instrument Blank

ICV Initial Calibration Verification

J The quantitation is an estimation.

JL The analyte was positively identified, but the quantitation is a low estimation.

LCS(D) Laboratory Control Spike (Duplicate)

LOD Limit of Detection (i.e., 1/2 of the LOQ)

LOQ Limit of Quantitation (i.e., reporting or practical quantitation limit)

LT Less Than

M A matrix effect was present.

MB Method Blank

MS(D) Matrix Spike (Duplicate)

ND Indicates the analyte is not detected.

Q QC parameter out of acceptance range.

R Rejected

RPD Relative Percent Difference

U Indicates the analyte was analyzed for but not detected.

Note: Sample summaries which include a result for "Total Solids" have already been adjusted for moisture content.

All DRO/RRO analyses are integrated per SOP.
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Sample Summary

Client Sample ID Lab Sample ID Collected Received Matrix

16KRM-29(0.75) 1168646001 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-29(1.5) 1168646002 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-30(1) 1168646003 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-30(2) 1168646004 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-31(1) 1168646005 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-31(2) 1168646006 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-33(1) 1168646007 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-33(2) 1168646008 09/16/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-34(1) 1168646009 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-34(10) 1168646010 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-34(2.5) 1168646011 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-35(1) 1168646012 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-35(2) 1168646013 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-36(1) 1168646014 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-37(1.5) 1168646015 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-37(2.5) 1168646016 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-38(1) 1168646017 09/17/2016 09/29/2016 Soil/Solid (dry weight)

16KRM-38(2.5) 1168646018 09/17/2016 09/29/2016 Soil/Solid (dry weight)

Method DescriptionMethod

Metals by ICP-MS (S)SW6020A

Percent Solids SM2540GSM21 2540G
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Detectable Results Summary

Client Sample ID:  16KRM-29(0.75)

Lab Sample ID: 1168646001 UnitsParameter Result

Arsenic mg/Kg3.78Metals by ICP/MS

Chromium mg/Kg22.1

Mercury mg/Kg3.66

Nickel mg/Kg20.3

Client Sample ID:  16KRM-29(1.5)

Lab Sample ID: 1168646002 UnitsParameter Result

Arsenic mg/Kg9.73Metals by ICP/MS

Chromium mg/Kg34.1

Mercury mg/Kg2.49

Nickel mg/Kg41.4

Client Sample ID:  16KRM-30(1)

Lab Sample ID: 1168646003 UnitsParameter Result

Arsenic mg/Kg3.99Metals by ICP/MS

Chromium mg/Kg22.9

Mercury mg/Kg1.73

Nickel mg/Kg20.0

Client Sample ID:  16KRM-30(2)

Lab Sample ID: 1168646004 UnitsParameter Result

Arsenic mg/Kg9.48Metals by ICP/MS

Chromium mg/Kg33.4

Mercury mg/Kg9.05

Nickel mg/Kg46.3

Client Sample ID:  16KRM-31(1)

Lab Sample ID: 1168646005 UnitsParameter Result

Arsenic mg/Kg9.52Metals by ICP/MS

Chromium mg/Kg31.5

Mercury mg/Kg3.39

Nickel mg/Kg41.3

Client Sample ID:  16KRM-31(2)

Lab Sample ID: 1168646006 UnitsParameter Result

Arsenic mg/Kg10.5Metals by ICP/MS

Chromium mg/Kg35.5

Mercury mg/Kg1.46

Nickel mg/Kg41.9

Client Sample ID:  16KRM-33(1)

Lab Sample ID: 1168646007 UnitsParameter Result

Arsenic mg/Kg10.5Metals by ICP/MS

Chromium mg/Kg36.3

Mercury mg/Kg1.47

Nickel mg/Kg49.3
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Detectable Results Summary

Client Sample ID:  16KRM-33(2)

Lab Sample ID: 1168646008 UnitsParameter Result

Arsenic mg/Kg9.77Metals by ICP/MS

Chromium mg/Kg27.9

Mercury mg/Kg0.239

Nickel mg/Kg22.9

Client Sample ID:  16KRM-34(1)

Lab Sample ID: 1168646009 UnitsParameter Result

Arsenic mg/Kg9.30Metals by ICP/MS

Chromium mg/Kg34.1

Mercury mg/Kg2.89

Nickel mg/Kg42.2

Client Sample ID:  16KRM-34(10)

Lab Sample ID: 1168646010 UnitsParameter Result

Arsenic mg/Kg9.19Metals by ICP/MS

Chromium mg/Kg34.7

Mercury mg/Kg2.82

Nickel mg/Kg43.5

Client Sample ID:  16KRM-34(2.5)

Lab Sample ID: 1168646011 UnitsParameter Result

Arsenic mg/Kg8.63Metals by ICP/MS

Chromium mg/Kg31.8

Mercury mg/Kg2.13

Nickel mg/Kg34.4

Client Sample ID:  16KRM-35(1)

Lab Sample ID: 1168646012 UnitsParameter Result

Arsenic mg/Kg8.14Metals by ICP/MS

Chromium mg/Kg32.7

Mercury mg/Kg0.754

Nickel mg/Kg45.0

Client Sample ID:  16KRM-35(2)

Lab Sample ID: 1168646013 UnitsParameter Result

Arsenic mg/Kg9.78Metals by ICP/MS

Chromium mg/Kg32.5

Mercury mg/Kg0.425

Nickel mg/Kg33.3

Client Sample ID:  16KRM-36(1)

Lab Sample ID: 1168646014 UnitsParameter Result

Arsenic mg/Kg9.02Metals by ICP/MS

Chromium mg/Kg33.8

Mercury mg/Kg1.55

Nickel mg/Kg47.5
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Detectable Results Summary

Client Sample ID:  16KRM-37(1.5)

Lab Sample ID: 1168646015 UnitsParameter Result

Arsenic mg/Kg9.31Metals by ICP/MS

Chromium mg/Kg33.0

Mercury mg/Kg3.14

Nickel mg/Kg45.6

Client Sample ID:  16KRM-37(2.5)

Lab Sample ID: 1168646016 UnitsParameter Result

Arsenic mg/Kg7.57Metals by ICP/MS

Chromium mg/Kg31.6

Mercury mg/Kg1.77

Nickel mg/Kg21.6

Client Sample ID:  16KRM-38(1)

Lab Sample ID: 1168646017 UnitsParameter Result

Arsenic mg/Kg10.4Metals by ICP/MS

Chromium mg/Kg33.2

Mercury mg/Kg3.09

Nickel mg/Kg39.9

Client Sample ID:  16KRM-38(2.5)

Lab Sample ID: 1168646018 UnitsParameter Result

Arsenic mg/Kg13.1Metals by ICP/MS

Chromium mg/Kg35.1

Mercury mg/Kg0.328

Nickel mg/Kg37.1
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Client Sample ID:  16KRM-29(0.75)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646001

Lab Project ID:  1168646

Collection Date:  09/16/16 13:20

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):77.0

Results by Metals by ICP/MS

Results of 16KRM-29(0.75)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 3.78 mg/Kg 101.22 0.379 10/14/16 09:16

Chromium 22.1 mg/Kg 100.488 0.159 10/14/16 09:16

Mercury 3.66 mg/Kg 100.0488 0.0147 10/14/16 09:16

Nickel 20.3 mg/Kg 100.244 0.0757 10/14/16 09:16

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.063 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 09:16

Container ID:  1168646001-A

Print Date:  10/14/2016  4:46:17PM
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Client Sample ID:  16KRM-29(1.5)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646002

Lab Project ID:  1168646

Collection Date:  09/16/16 13:25

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):84.7

Results by Metals by ICP/MS

Results of 16KRM-29(1.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.73 mg/Kg 101.17 0.363 10/14/16 09:20

Chromium 34.1 mg/Kg 100.468 0.152 10/14/16 09:20

Mercury 2.49 mg/Kg 100.0468 0.0141 10/14/16 09:20

Nickel 41.4 mg/Kg 100.234 0.0726 10/14/16 09:20

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.008 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 09:20

Container ID:  1168646002-A
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Client Sample ID:  16KRM-30(1)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646003

Lab Project ID:  1168646

Collection Date:  09/16/16 13:40

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):72.0

Results by Metals by ICP/MS

Results of 16KRM-30(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 3.99 mg/Kg 101.31 0.406 10/14/16 09:43

Chromium 22.9 mg/Kg 100.523 0.170 10/14/16 09:43

Mercury 1.73 mg/Kg 100.0523 0.0157 10/14/16 09:43

Nickel 20.0 mg/Kg 100.262 0.0811 10/14/16 09:43

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.062 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 09:43

Container ID:  1168646003-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated

10 of 37



Client Sample ID:  16KRM-30(2)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646004

Lab Project ID:  1168646

Collection Date:  09/16/16 13:45

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):85.5

Results by Metals by ICP/MS

Results of 16KRM-30(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.48 mg/Kg 101.10 0.340 10/14/16 09:47

Chromium 33.4 mg/Kg 100.438 0.142 10/14/16 09:47

Mercury 9.05 mg/Kg 250.110 0.0329 10/14/16 11:05

Nickel 46.3 mg/Kg 100.219 0.0679 10/14/16 09:47

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.067 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 09:47

Container ID:  1168646004-A

Print Date:  10/14/2016  4:46:17PM
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Client Sample ID:  16KRM-31(1)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646005

Lab Project ID:  1168646

Collection Date:  09/16/16 14:20

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):85.8

Results by Metals by ICP/MS

Results of 16KRM-31(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.52 mg/Kg 101.13 0.351 10/14/16 09:52

Chromium 31.5 mg/Kg 100.453 0.147 10/14/16 09:52

Mercury 3.39 mg/Kg 100.0453 0.0136 10/14/16 09:52

Nickel 41.3 mg/Kg 100.227 0.0703 10/14/16 09:52

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.028 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 09:52

Container ID:  1168646005-A

Print Date:  10/14/2016  4:46:17PM
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Client Sample ID:  16KRM-31(2)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646006

Lab Project ID:  1168646

Collection Date:  09/16/16 14:25

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):85.5

Results by Metals by ICP/MS

Results of 16KRM-31(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.5 mg/Kg 101.08 0.336 10/14/16 09:56

Chromium 35.5 mg/Kg 100.434 0.141 10/14/16 09:56

Mercury 1.46 mg/Kg 100.0434 0.0130 10/14/16 09:56

Nickel 41.9 mg/Kg 100.217 0.0672 10/14/16 09:56

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.078 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 09:56

Container ID:  1168646006-A

Print Date:  10/14/2016  4:46:17PM
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Client Sample ID:  16KRM-33(1)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646007

Lab Project ID:  1168646

Collection Date:  09/16/16 15:15

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):86.1

Results by Metals by ICP/MS

Results of 16KRM-33(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.5 mg/Kg 101.14 0.352 10/14/16 10:01

Chromium 36.3 mg/Kg 100.455 0.148 10/14/16 10:01

Mercury 1.47 mg/Kg 100.0455 0.0136 10/14/16 10:01

Nickel 49.3 mg/Kg 100.227 0.0705 10/14/16 10:01

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.022 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:01

Container ID:  1168646007-A

Print Date:  10/14/2016  4:46:17PM
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Client Sample ID:  16KRM-33(2)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646008

Lab Project ID:  1168646

Collection Date:  09/16/16 15:20

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):74.0

Results by Metals by ICP/MS

Results of 16KRM-33(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.77 mg/Kg 101.32 0.409 10/14/16 10:05

Chromium 27.9 mg/Kg 100.528 0.172 10/14/16 10:05

Mercury 0.239 mg/Kg 100.0528 0.0158 10/14/16 10:05

Nickel 22.9 mg/Kg 100.264 0.0819 10/14/16 10:05

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.023 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:05

Container ID:  1168646008-A

Print Date:  10/14/2016  4:46:17PM
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Client Sample ID:  16KRM-34(1)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646009

Lab Project ID:  1168646

Collection Date:  09/17/16 10:25

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):84.7

Results by Metals by ICP/MS

Results of 16KRM-34(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.30 mg/Kg 101.16 0.361 10/14/16 10:10

Chromium 34.1 mg/Kg 100.465 0.151 10/14/16 10:10

Mercury 2.89 mg/Kg 100.0465 0.0140 10/14/16 10:10

Nickel 42.2 mg/Kg 100.233 0.0721 10/14/16 10:10

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.015 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:10

Container ID:  1168646009-A

Print Date:  10/14/2016  4:46:17PM
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Client Sample ID:  16KRM-34(10)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646010

Lab Project ID:  1168646

Collection Date:  09/17/16 08:00

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):85.4

Results by Metals by ICP/MS

Results of 16KRM-34(10)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.19 mg/Kg 101.10 0.342 10/14/16 10:14

Chromium 34.7 mg/Kg 100.442 0.144 10/14/16 10:14

Mercury 2.82 mg/Kg 100.0442 0.0133 10/14/16 10:14

Nickel 43.5 mg/Kg 100.221 0.0685 10/14/16 10:14

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.06 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:14

Container ID:  1168646010-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-34(2.5)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646011

Lab Project ID:  1168646

Collection Date:  09/17/16 10:30

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):81.7

Results by Metals by ICP/MS

Results of 16KRM-34(2.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 8.63 mg/Kg 101.19 0.370 10/14/16 10:19

Chromium 31.8 mg/Kg 100.477 0.155 10/14/16 10:19

Mercury 2.13 mg/Kg 100.0477 0.0143 10/14/16 10:19

Nickel 34.4 mg/Kg 100.238 0.0739 10/14/16 10:19

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.027 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:19

Container ID:  1168646011-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-35(1)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646012

Lab Project ID:  1168646

Collection Date:  09/17/16 11:30

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):85.4

Results by Metals by ICP/MS

Results of 16KRM-35(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 8.14 mg/Kg 101.08 0.334 10/14/16 10:34

Chromium 32.7 mg/Kg 100.431 0.140 10/14/16 10:34

Mercury 0.754 mg/Kg 100.0431 0.0129 10/14/16 10:34

Nickel 45.0 mg/Kg 100.215 0.0667 10/14/16 10:34

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.088 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:34

Container ID:  1168646012-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-35(2)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646013

Lab Project ID:  1168646

Collection Date:  09/17/16 11:35

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):81.1

Results by Metals by ICP/MS

Results of 16KRM-35(2)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.78 mg/Kg 101.20 0.371 10/14/16 10:38

Chromium 32.5 mg/Kg 100.478 0.155 10/14/16 10:38

Mercury 0.425 mg/Kg 100.0478 0.0143 10/14/16 10:38

Nickel 33.3 mg/Kg 100.239 0.0741 10/14/16 10:38

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.031 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:38

Container ID:  1168646013-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-36(1)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646014

Lab Project ID:  1168646

Collection Date:  09/17/16 12:00

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):86.7

Results by Metals by ICP/MS

Results of 16KRM-36(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.02 mg/Kg 101.13 0.351 10/14/16 10:43

Chromium 33.8 mg/Kg 100.453 0.147 10/14/16 10:43

Mercury 1.55 mg/Kg 100.0453 0.0136 10/14/16 10:43

Nickel 47.5 mg/Kg 100.227 0.0702 10/14/16 10:43

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.018 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:43

Container ID:  1168646014-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-37(1.5)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646015

Lab Project ID:  1168646

Collection Date:  09/17/16 13:30

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):84.5

Results by Metals by ICP/MS

Results of 16KRM-37(1.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 9.31 mg/Kg 101.12 0.346 10/14/16 10:47

Chromium 33.0 mg/Kg 100.447 0.145 10/14/16 10:47

Mercury 3.14 mg/Kg 100.0447 0.0134 10/14/16 10:47

Nickel 45.6 mg/Kg 100.224 0.0693 10/14/16 10:47

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.059 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:47

Container ID:  1168646015-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-37(2.5)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646016

Lab Project ID:  1168646

Collection Date:  09/17/16 13:35

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):73.6

Results by Metals by ICP/MS

Results of 16KRM-37(2.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 7.57 mg/Kg 101.28 0.396 10/14/16 10:52

Chromium 31.6 mg/Kg 100.511 0.166 10/14/16 10:52

Mercury 1.77 mg/Kg 100.0511 0.0153 10/14/16 10:52

Nickel 21.6 mg/Kg 100.255 0.0792 10/14/16 10:52

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.064 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:52

Container ID:  1168646016-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-38(1)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646017

Lab Project ID:  1168646

Collection Date:  09/17/16 14:20

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):84.3

Results by Metals by ICP/MS

Results of 16KRM-38(1)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 10.4 mg/Kg 101.16 0.360 10/14/16 10:56

Chromium 33.2 mg/Kg 100.465 0.151 10/14/16 10:56

Mercury 3.09 mg/Kg 100.0465 0.0140 10/14/16 10:56

Nickel 39.9 mg/Kg 100.233 0.0721 10/14/16 10:56

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.02 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 10:56

Container ID:  1168646017-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Client Sample ID:  16KRM-38(2.5)

Client Project ID:  Kolmakof Mine Characterization

Lab Sample ID:  1168646018

Lab Project ID:  1168646

Collection Date:  09/17/16 14:25

Received Date:  09/29/16 09:22

Matrix: Soil/Solid (dry weight)

Solids (%):72.0

Results by Metals by ICP/MS

Results of 16KRM-38(2.5)

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Arsenic 13.1 mg/Kg 101.35 0.417 10/14/16 11:01

Chromium 35.1 mg/Kg 100.538 0.175 10/14/16 11:01

Mercury 0.328 mg/Kg 100.0538 0.0161 10/14/16 11:01

Nickel 37.1 mg/Kg 100.269 0.0834 10/14/16 11:01

Batch Information

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/16 10:03

Prep Initial Wt./Vol.:  1.033 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Analyst:  VDL

Analytical Date/Time:  10/14/16 11:01

Container ID:  1168646018-A

Print Date:  10/14/2016  4:46:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

J flagging is activated
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Blank ID: MB for HBN 1744632 [MXX/30253]

Blank Lab ID: 1356409

QC for Samples:  

1168646001, 1168646002, 1168646003, 1168646004, 1168646005, 1168646006, 1168646007, 1168646008, 1168646009, 

1168646010, 1168646011, 1168646012, 1168646013, 1168646014, 1168646015, 1168646016, 1168646017, 1168646018

Matrix: Soil/Solid (dry weight)

Results by SW6020A

DL UnitsLOQ/CLResultsParameter

Method Blank

Arsenic 1.00 mg/Kg0.3100.500U

Chromium 0.400 mg/Kg0.1300.200U

Mercury 0.0400 mg/Kg0.01200.0200U

Nickel 0.200 mg/Kg0.06200.100U

Batch Information

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/14/2016   9:38:47AM

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/5/2016  10:03:44AM

Prep Initial Wt./Vol.:  1 g

Prep Extract Vol:  50 mL

Print Date:  10/14/2016  4:46:20PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Blank Spike ID:  LCS for HBN 1168646 [MXX30253]

Blank Spike Lab ID:  1356410

Date Analyzed:    10/14/2016  08:44

Results by SW6020A

Blank Spike Summary

Matrix:  Soil/Solid (dry weight)

Parameter Spike Rec (%) CL

Blank Spike (mg/Kg)

QC for Samples: 1168646001, 1168646002, 1168646003, 1168646004, 1168646005, 1168646006, 1168646007, 

1168646008, 1168646009, 1168646010, 1168646011, 1168646012, 1168646013, 1168646014, 

1168646015, 1168646016, 1168646017, 1168646018

Result

Arsenic 50  97 ( 82-118 )48.7

Chromium 20  103 ( 83-119 )20.7

Mercury  0.5  106 ( 74-126 )0.532

Nickel 50  103 ( 84-119 )51.5

Batch Information

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Prep Batch:  MXX30253

Prep Method:  SW3050B

Prep Date/Time:  10/05/2016  10:03

Spike Init Wt./Vol.:  50 mg/Kg    Extract Vol:  50 mL

Dupe Init Wt./Vol.:      Extract Vol:  

Print Date:  10/14/2016  4:46:21PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID: 1356411

MS Sample ID:  1356412 MS

MSD Sample ID:  1356413 MSD

Analysis Date:  10/14/2016   8:49

Analysis Date:  10/14/2016   8:53

Analysis Date:  10/14/2016   8:58

Matrix:  Solid/Soil (Wet Weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1168646001, 1168646002, 1168646003, 1168646004, 1168646005, 1168646006, 1168646007, 

1168646008, 1168646009, 1168646010, 1168646011, 1168646012, 1168646013, 1168646014, 

1168646015, 1168646016, 1168646017, 1168646018

Matrix Spike Summary

RPD CLResult Result

Arsenic 46.04.19  94 46.6  95 82-118  2.46 (< 20 )47.4 48.5

Chromium 18.411.2  102 18.7  107 83-119  3.91 (< 20 )30 31.2

Mercury 0.4600.0463  98 0.466  103 74-126  5.38 (< 20 ).498 0.526

Nickel 46.012.4  95 46.6  96 84-119  2.05 (< 20 )56.2 57.4

Batch Information

Prep Batch:  MXX30253

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  10/5/2016  10:03:44AM

Prep Initial Wt./Vol.:  1.09g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9580

Analytical Method:  SW6020A

Instrument:  Perkin Elmer NexIon P5

Analyst:  VDL

Analytical Date/Time:  10/14/2016   8:53:38AM

Print Date:  10/14/2016  4:46:23PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Blank ID: MB for HBN 1744699 [SPT/10014]

Blank Lab ID: 1356584

QC for Samples:  

1168646001, 1168646002, 1168646003, 1168646004, 1168646005, 1168646006, 1168646007, 1168646008, 1168646009, 

1168646010, 1168646011, 1168646012, 1168646013, 1168646014, 1168646015, 1168646016, 1168646017, 1168646018

Matrix: Soil/Solid (dry weight)

Results by SM21 2540G

DL UnitsLOQ/CLResultsParameter

Method Blank

Total Solids %100

Batch Information

Analytical Batch:  SPT10014

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  RJA

Analytical Date/Time:  10/4/2016   5:54:00PM

Print Date:  10/14/2016  4:46:23PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID:  1165773001

Duplicate Sample ID:  1356588

Analysis Date:  10/04/2016  17:54

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

0.1391.391.4Total Solids % (< 15 )

Analytical Batch: SPT10014

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  RJA

Batch Information

Print Date:  10/14/2016  4:46:24PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID:  1165779015

Duplicate Sample ID:  1356589

Analysis Date:  10/04/2016  17:54

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

1168646001, 1168646002, 1168646003, 1168646004, 1168646005, 1168646006, 1168646007, 1168646008, 

1168646009, 1168646010, 1168646011, 1168646012, 1168646013, 1168646014, 1168646015, 1168646016, 

0.1486.586.4Total Solids % (< 15 )

Analytical Batch: SPT10014

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  RJA

Batch Information

Print Date:  10/14/2016  4:46:24PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com

31 of 37



Original Sample ID:  1168648002

Duplicate Sample ID:  1356590

Analysis Date:  10/04/2016  17:54

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

1168646001, 1168646002, 1168646003, 1168646004, 1168646005, 1168646006, 1168646007, 1168646008, 

1168646009, 1168646010, 1168646011, 1168646012, 1168646013, 1168646014, 1168646015, 1168646016, 

1.4079.578.4Total Solids % (< 15 )

Analytical Batch: SPT10014

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  RJA

Batch Information

Print Date:  10/14/2016  4:46:24PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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e-SAMPLE RECEIPT FORM

°C Therm ID:

°C Therm ID:

Therm ID:

Review Criteria Y/N (yes/no)

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?

Were all VOA vials free of headspace (i.e., bubbles ≤ 6mm)?

Note:  Identify containers received at non-compliant temperature .  Use form 

FS-0029 if more space is needed.

YWere proper containers (type/mass/volume/preservative***)used?

@ °C

Additional notes (if applicable):

Note to Client: Any "no" answer above indicates non-compliance with standard procedures and may impact data quality.

Exceptions Noted below

Note: Refer to form F-083 "Sample Guide" for hold times.

***Exemption permitted for metals (e.g,200.8/6020A).

Cooler ID:

Cooler ID:

°C Therm ID: 200

@ °C

**Note:  If times differ <1hr, record details & login per COC.

Were analyses requested unambiguous? Y

Do samples match COC** (i.e.,sample IDs,dates/times collected)? Y

Were all soil VOAs field extracted with MeOH+BFB?

IF APPLICABLE

If samples received without a temperature blank, the "cooler temperature" will 

be documented in lieu of the temperature blank & "COOLER TEMP" will be 

noted to the right.  In cases where neither a temp blank nor cooler temp can be 

obtained, note "ambient" or "chilled".

Were samples received within hold time?

**exemption permitted if chilled & collected <8hrs ago or chlling not required (i.e., waste, oil)

Y

Temperature blank compliant* (i.e., 0-6 °C after CF)?

*If >6°C, were samples collected <8 hours ago? 

If <0°C, were sample containers ice free? 

Y

@

Cooler ID:

Cooler ID:

Cooler ID:

@

COC accompanied samples? Y

Therm ID:

1 @ 1.4

1168646 1168646

exemption permitted if sampler hand carries/delivers.

Were Custody Seals intact?  Note # & location Y 1F, 1B1F, 1B1F, 1B1F, 1B

F102b_SRFpm_2016060136 of 37
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Sample Containers and Preservatives

Container Id Preservative Container 

Condition

Container Id Container 

Condition

Preservative

1168646001-A No Preservative Required OK

1168646002-A No Preservative Required OK

1168646003-A No Preservative Required OK

1168646004-A No Preservative Required OK

1168646005-A No Preservative Required OK

1168646006-A No Preservative Required OK

1168646007-A No Preservative Required OK

1168646008-A No Preservative Required OK

1168646009-A No Preservative Required OK

1168646010-A No Preservative Required OK

1168646011-A No Preservative Required OK

1168646012-A No Preservative Required OK

1168646013-A No Preservative Required OK

1168646014-A No Preservative Required OK

1168646015-A No Preservative Required OK

1168646016-A No Preservative Required OK

1168646017-A No Preservative Required OK

1168646018-A No Preservative Required OK

Container Condition Glossary

Containers for bacteriological, low level mercury and VOA vials are not opened prior to analysis and will be 

assigned condition code OK unless evidence indicates than an inappropriate container was submitted.  

OK - The container was received at an acceptable pH for the analysis requested.

BU - The container was received with headspace greater than 6mm.

DM-  The container was received damaged.

FR-  The container was received frozen and not usable for Bacteria or BOD analyses.

PA - The container was received outside of the acceptable pH for the analysis requested. Preservative was 

added upon receipt and the container is now at the correct pH. See the Sample Receipt Form for details on 

the amount and lot # of the preservative added.

PH - The container was received outside of the acceptable pH for the analysis requested. Preservative was 

added upon receipt, but was insufficient to bring the container to the correct pH for the analysis 

requested. See the Sample Receipt Form for details on the amount and lot # of the preservative added.

9/29/2016 37 of 37





 

 

APPENDIX D 
 

ADEC CHECKLISTS AND DATA QUALITY REVIEW 

 

Site Characterization and Contamination Assessment Report 
Kolmakof Mine Site, Alaska 

 

Bureau of Land Management Alaska State Office 

4700 BLM Road 

Anchorage, AK 99507-2591 
 

January 2017 
 
 





Page 1 of 7Version 2.7 01/10

Laboratory Data Review Checklist 

Completed by: Carl Benson

Title: Environmental Scientist Date: 10/27/2016

CS Report Name: Kolmakof Mine Site Characterization Report Date: 09/26/2016

Consultant Firm: Brice Environmental Services Corporation

Laboratory Name: SGS Anchorage Laboratory Report Number: 1165493

ADEC File Number: 2404.383.014 ADEC RecKey Number:

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

       Comments:Yes No NA (Please explain.)

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
    laboratory, was the laboratory performing the analyses ADEC CS approved?

       Comments:

Samples were not transferred

NA (Please explain)Yes No

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?

       Comments:NA (Please explain)Yes No

b. Correct analyses requested?
       Comments:NA (Please explain)Yes No

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

       Comments:

Metals analysis only, cool preservation conditions not required. 

NA (Please explain)Yes No
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b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
    Volatile Chlorinated Solvents, etc.)?

       Comments:NA (Please explain)Yes No

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?

       Comments:NA (Please explain)Yes No

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

       Comments:

Conditions were reviewed, but no discrepancies were noted. 

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)

       Comments:

No. 

a. Present and understandable?

4. Case Narrative

       Comments:NA (Please explain)Yes No

b. Discrepancies, errors or QC failures identified by the lab?

       Comments:

All QC goals were met for target analytes. Non target metals had MS/MSD issues resolved through post 
digestion spike. 

NA (Please explain)Yes No

c. Were all corrective actions documented?
       Comments:

Not required for target analytes, but reported for non-target analytes. 

NA (Please explain)Yes No

d. What is the effect on data quality/usability according to the case narrative?
       Comments:

None.
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a. Correct analyses performed/reported as requested on COC?

5. Samples Results

       Comments:NA (Please explain)Yes No

b. All applicable holding times met?

       Comments:NA (Please explain)Yes No

c. All soils reported on a dry weight basis?

       Comments:NA (Please explain)Yes No

       Comments:

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the     
project?

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)
       Comments:

No.

a. Method Blank
6. QC Samples

i. One method blank reported per matrix, analysis and 20 samples?

               Comments:NA (Please explain)Yes No

ii. All method blank results less than PQL?
       Comments:NA (Please explain)Yes No

iii. If above PQL, what samples are affected?       Comments:

N/A
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
       Comments:

No flags/qualifiers necessary

NA (Please explain)Yes No

v. Data quality or usability affected? (Please explain)       Comments:

No.

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required 
per AK methods, LCS required per SW846)

       Comments:

Inorganic analyses only in Work Order 1165493.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

Yes No NA (Please explain)

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20  
samples?

       Comments:NA (Please explain)Yes No

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102 
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

       Comments:NA (Please explain)Yes No

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory 
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and 
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC 
pages)

       Comments:NA (Please explain)Yes No

v. If %R or RPD is outside of acceptable limits, what samples are affected?
       Comments:

N/A
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vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

       Comments:NA (Please explain)Yes No

vii. Data quality or usability affected? (Please explain)       Comments:

No

c. Surrogates - Organics Only

i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

       Comments:

Inorganic analyses only in Work Order 1165493.

NA (Please explain)Yes No

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see 
the laboratory report pages)

       Comments:NA (Please explain)NoYes

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags 
clearly defined?

       Comments:NA (Please explain)Yes No

iv. Data quality or usability affected? (Use the comment box to explain.).
         Comments:

N/A

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 
(If not, enter explanation below.)

       Comments:

Inorganic analyses only in Work Order 1165493.

Yes No NA (Please explain.)

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC? 
    (If not, a comment explaining why must be entered below)

       Comments:Yes No NA (Please explain.)
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iii. All results less than PQL?

       Comments:Yes No NA (Please explain.)

       Comments:

N/A

iv. If above PQL, what samples are affected?

v.  Data quality or usability affected? (Please explain.) 

       Comments:

No

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

       Comments:NA (Please explain)NoYes

ii. Submitted blind to lab?

       Comments:

16KRM-20(10) was a duplicate of sample 16KRM-10(2), and 16KRM-28(10) was a duplicate of sample 
16KRM-28(1). 

Yes No NA (Please explain.)

iii. Precision - All relative percent differences (RPD) less than specified DQOs?  
     (Recommended: 30% water, 50% soil)  
  
    RPD (%) = Absolute Value of: (R1- R2)  x 100             
                             ((R1+ R2)/2)  
  Where R1 = Sample Concentration                       
   R2 = Field Duplicate Concentration 

       Comments:NA (Please explain)Yes No

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
       Comments:Yes No NA (Please explain)
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       Comments:

Disposable sampling equipment used to collect all soil samples. 

f. Decontamination or Equipment Blank (if applicable)

i. All results less than PQL?

       Comments:NA  (Please  explain)NoYes

NA (Please explain)Yes No

ii. If above PQL, what samples are affected?
       Comments:

N/A

iii. Data quality or usability affected? (Please explain.)
       Comments:

N/A

a. Defined and appropriate?

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

       Comments:Yes No NA  (Please explain)

Reset Form
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Laboratory Data Review Checklist 

Completed by: Carl Benson

Title: Environmental Scientist Date: 10/27/2016

CS Report Name: Kolmakof Mine Site Characterization Report Date: 10/20/2016

Consultant Firm: Brice Environmental Services Corporation

Laboratory Name: SGS Anchorage Laboratory Report Number: 1168620

ADEC File Number: 2404.383.014 ADEC RecKey Number:

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

       Comments:Yes No NA (Please explain.)

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
    laboratory, was the laboratory performing the analyses ADEC CS approved?

       Comments:

Samples were not transferred

NA (Please explain)Yes No

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?

       Comments:NA (Please explain)Yes No

b. Correct analyses requested?
       Comments:NA (Please explain)Yes No

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

       Comments:

Metals analysis only, cool preservation conditions not required. 

NA (Please explain)Yes No
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b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
    Volatile Chlorinated Solvents, etc.)?

       Comments:NA (Please explain)Yes No

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?

       Comments:NA (Please explain)Yes No

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

       Comments:

Conditions were reviewed, but no discrepancies were noted. 

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)

       Comments:

No. 

a. Present and understandable?

4. Case Narrative

       Comments:NA (Please explain)Yes No

b. Discrepancies, errors or QC failures identified by the lab?

       Comments:

All QC goals were met for target analytes, except some target metals had MS/MSD issues resolved 
through post digestion spikes. QC failures due to soil heterogeneity instead of systematic analytical issues. 

NA (Please explain)Yes No

c. Were all corrective actions documented?
       Comments:

Yes, post digestion spikes met QC goals. 

NA (Please explain)Yes No

d. What is the effect on data quality/usability according to the case narrative?
       Comments:

None.
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a. Correct analyses performed/reported as requested on COC?

5. Samples Results

       Comments:NA (Please explain)Yes No

b. All applicable holding times met?

       Comments:NA (Please explain)Yes No

c. All soils reported on a dry weight basis?

       Comments:NA (Please explain)Yes No

       Comments:

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the     
project?

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)
       Comments:

No.

a. Method Blank
6. QC Samples

i. One method blank reported per matrix, analysis and 20 samples?

               Comments:NA (Please explain)Yes No

ii. All method blank results less than PQL?
       Comments:NA (Please explain)Yes No

iii. If above PQL, what samples are affected?       Comments:

N/A
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
       Comments:

No flags/qualifiers necessary

NA (Please explain)Yes No

v. Data quality or usability affected? (Please explain)       Comments:

No.

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required 
per AK methods, LCS required per SW846)

       Comments:

Inorganic analyses only in Work Order 1168620.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

Yes No NA (Please explain)

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20  
samples?

       Comments:NA (Please explain)Yes No

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102 
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

       Comments:

MS/MSD recovery issues for chromium and mercury were resolved with post-digestion spikes. 

NA (Please explain)Yes No

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory 
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and 
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC 
pages)

       Comments:

MS/MSD RPD for mercury did not meet QC limit. A duplicate sample was analyzed for mercury which 
met precision RPD goal. 

NA (Please explain)Yes No

v. If %R or RPD is outside of acceptable limits, what samples are affected?
       Comments:

N/A
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vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

       Comments:

N/A

NA (Please explain)Yes No

vii. Data quality or usability affected? (Please explain)       Comments:

No

c. Surrogates - Organics Only

i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

       Comments:

Inorganic analyses only in Work Order 1168620.

NA (Please explain)Yes No

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see 
the laboratory report pages)

       Comments:NA (Please explain)NoYes

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags 
clearly defined?

       Comments:NA (Please explain)Yes No

iv. Data quality or usability affected? (Use the comment box to explain.).
         Comments:

N/A

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 
(If not, enter explanation below.)

       Comments:

Inorganic analyses only in Work Order 1168620.

Yes No NA (Please explain.)

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC? 
    (If not, a comment explaining why must be entered below)

       Comments:Yes No NA (Please explain.)
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iii. All results less than PQL?

       Comments:Yes No NA (Please explain.)

       Comments:

N/A

iv. If above PQL, what samples are affected?

v.  Data quality or usability affected? (Please explain.) 

       Comments:

No

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

       Comments:NA (Please explain)NoYes

ii. Submitted blind to lab?

       Comments:

16KRM-M5(10) was a duplicate of sample 16KRM-M5(2), and 16KRM-M9(10) was a duplicate of 
sample 16KRM-M9(1.5). 

Yes No NA (Please explain.)

iii. Precision - All relative percent differences (RPD) less than specified DQOs?  
     (Recommended: 30% water, 50% soil)  
  
    RPD (%) = Absolute Value of: (R1- R2)  x 100             
                             ((R1+ R2)/2)  
  Where R1 = Sample Concentration                       
   R2 = Field Duplicate Concentration 

       Comments:

Mercury exceeded the upper QC limit of 50% in both sample/duplicate pairs.  Mercury RPD for 16KRM-
M5(10)/16KRM-M5(2) was 60%, and 63% for 16KRM-M9(10)/16KRM-M9(1.5).

NA (Please explain)Yes No
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
       Comments:

Mercury results for samples 16KRM-M5(10), 16KRM-M5(2), 16KRM-M9(10) and 16KRM-M9(1.5) 
were qualified "J" to indicate estimated concentrations. 

Yes No NA (Please explain)

       Comments:

Disposable sampling equipment used to collect all soil samples. 

f. Decontamination or Equipment Blank (if applicable)

i. All results less than PQL?

       Comments:NA  (Please  explain)NoYes

NA (Please explain)Yes No

ii. If above PQL, what samples are affected?
       Comments:

N/A

iii. Data quality or usability affected? (Please explain.)
       Comments:

N/A

a. Defined and appropriate?

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

       Comments:Yes No NA  (Please explain)

Reset Form
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Laboratory Data Review Checklist 

Completed by: Carl Benson

Title: Environmental Scientist Date: 10/27/2016

CS Report Name: Kolmakof Mine Site Characterization Report Date: 10/14/2016

Consultant Firm: Brice Environmental Services Corporation

Laboratory Name: SGS Anchorage Laboratory Report Number: 1168646

ADEC File Number: 2404.383.014 ADEC RecKey Number:

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

       Comments:Yes No NA (Please explain.)

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
    laboratory, was the laboratory performing the analyses ADEC CS approved?

       Comments:

Samples were not transferred

NA (Please explain)Yes No

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?

       Comments:NA (Please explain)Yes No

b. Correct analyses requested?
       Comments:NA (Please explain)Yes No

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

       Comments:

Metals analysis only, cool preservation conditions not required. 

NA (Please explain)Yes No
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b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
    Volatile Chlorinated Solvents, etc.)?

       Comments:NA (Please explain)Yes No

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?

       Comments:NA (Please explain)Yes No

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

       Comments:

Conditions were reviewed, but no discrepancies were noted. 

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)

       Comments:

No. 

a. Present and understandable?

4. Case Narrative

       Comments:NA (Please explain)Yes No

b. Discrepancies, errors or QC failures identified by the lab?

       Comments:

None noted during review.

NA (Please explain)Yes No

c. Were all corrective actions documented?
       Comments:

None required.

NA (Please explain)Yes No

d. What is the effect on data quality/usability according to the case narrative?
       Comments:

None.
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a. Correct analyses performed/reported as requested on COC?

5. Samples Results

       Comments:NA (Please explain)Yes No

b. All applicable holding times met?

       Comments:NA (Please explain)Yes No

c. All soils reported on a dry weight basis?

       Comments:NA (Please explain)Yes No

       Comments:

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the     
project?

NA (Please explain)Yes No

e. Data quality or usability affected? (Please explain)
       Comments:

No.

a. Method Blank
6. QC Samples

i. One method blank reported per matrix, analysis and 20 samples?

               Comments:NA (Please explain)Yes No

ii. All method blank results less than PQL?
       Comments:NA (Please explain)Yes No

iii. If above PQL, what samples are affected?       Comments:

N/A
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
       Comments:

No flags/qualifiers necessary

NA (Please explain)Yes No

v. Data quality or usability affected? (Please explain)       Comments:

No.

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required 
per AK methods, LCS required per SW846)

       Comments:

Inorganic analyses only in Work Order 1168646.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

Yes No NA (Please explain)

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20  
samples?

       Comments:NA (Please explain)Yes No

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102 
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

       Comments:NA (Please explain)Yes No

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory 
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and 
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC 
pages)

       Comments:NA (Please explain)Yes No

v. If %R or RPD is outside of acceptable limits, what samples are affected?
       Comments:

N/A
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vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

       Comments:

N/A - none required data flags.

NA (Please explain)Yes No

vii. Data quality or usability affected? (Please explain)       Comments:

No

c. Surrogates - Organics Only

i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

       Comments:

Inorganic analyses only in Work Order 1168646.

NA (Please explain)Yes No

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And 
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see 
the laboratory report pages)

       Comments:NA (Please explain)NoYes

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags 
clearly defined?

       Comments:NA (Please explain)Yes No

iv. Data quality or usability affected? (Use the comment box to explain.).
         Comments:

N/A

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 
(If not, enter explanation below.)

       Comments:

Inorganic analyses only in Work Order 1168646.

Yes No NA (Please explain.)

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC? 
    (If not, a comment explaining why must be entered below)

       Comments:Yes No NA (Please explain.)
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iii. All results less than PQL?

       Comments:Yes No NA (Please explain.)

       Comments:

N/A

iv. If above PQL, what samples are affected?

v.  Data quality or usability affected? (Please explain.) 

       Comments:

No

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

       Comments:NA (Please explain)NoYes

ii. Submitted blind to lab?

       Comments:

16KRM-34(10) was a duplicate of sample 16KRM-34(1).

Yes No NA (Please explain.)

iii. Precision - All relative percent differences (RPD) less than specified DQOs?  
     (Recommended: 30% water, 50% soil)  
  
    RPD (%) = Absolute Value of: (R1- R2)  x 100             
                             ((R1+ R2)/2)  
  Where R1 = Sample Concentration                       
   R2 = Field Duplicate Concentration 

       Comments:NA (Please explain)Yes No

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
       Comments:

No qualification necessary

Yes No NA (Please explain)
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       Comments:

Disposable sampling equipment used to collect all soil samples. 

f. Decontamination or Equipment Blank (if applicable)

i. All results less than PQL?

       Comments:NA  (Please  explain)NoYes

NA (Please explain)Yes No

ii. If above PQL, what samples are affected?
       Comments:

N/A

iii. Data quality or usability affected? (Please explain.)
       Comments:

N/A

a. Defined and appropriate?

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

       Comments:Yes No NA  (Please explain)

Reset Form
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Kolmakof Mine Site Characterization 2016 
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Date: 10/27/2016 

Project: Kolmakof Mine Site Characterization  

Laboratory: SGS North America, Inc. (SGS) ‐ Anchorage  

SDG#s:  1165493, 1168620, 1168646 

Receipt Dates: 09/26/2016, 10/20/2016, 10/14/2016  

Analyses: Total and TCLP arsenic, chromium, mercury, and nickel 

Reviewer Name: Carl Benson 

Reviewer Title: Environmental Scientist 

INTRODUCTION 

Table 1 lists the field sample numbers, corresponding laboratory sample identification numbers, 

requested analyses, and identifies quality control (QC) samples. 

TABLE 1: FIELD SAMPLE PLAN OVERVIEW 

Field Sample ID  Lab Sample 
ID 

Analyses Requested  QC 

Work Order 1165493       

16KRM‐16(1)  1165493001  Total Metals   

16KRM‐17(2)  1165493002  Total Metals   

16KRM‐18(3)  1165493003  Total Metals   

16KRM‐19(2)  1165493004  Total Metals   

16KRM‐20(2)  1165493005  Total Metals   

16KRM‐20(10)  1165493006  Total Metals  Field duplicate of sample 
16KRM‐20(2) 

16KRM‐21(3)  1165493007  Total Metals   

16KRM‐22(2)  1165493008  Total Metals   

16KRM‐23(2)  1165493009  Total Metals   

16KRM‐24(1.25)  1165493010  Total Metals   

16KRM‐25(0.75)  1165493011  Total Metals   

16KRM‐26(1.5)  1165493012  Total Metals   

16KRM‐27(1.5)  1165493013  Total Metals   

16KRM‐28(1)  1165493014  Total Metals   

16KRM‐28(10)  1165493015  Total Metals  Field duplicate of sample 
16KRM‐28(1) 

Work Order 1168620       

16KRM‐M1(0.75)  1168620001  Total Metals   

16KRM‐M1(2)  1168620002  Total Metals   

16KRM‐M2(1)  1168620003  Total Metals   

16KRM‐M2(2.5)  1168620004  Total Metals   

16KRM‐M3(1)  1168620005  Total Metals   

16KRM‐M3(4)  1168620006  Total Metals   

16KRM‐M4(1)  1168620007  Total Metals   

16KRM‐M4(2)  1168620008  Total Metals   

16KRM‐M5(2)  1168620009  Total Metals   
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Field Sample ID  Lab Sample 
ID 

Analyses Requested  QC 

Work Order 1168620 
(Continued) 

     

16KRM‐M5(10)  1168620010  Total Metals  Field duplicate of sample 
16KRM‐M5(2) 

16KRM‐M5(4)  1168620011  Total Metals   

16KRM‐M6(1)  1168620012  Total Metals   

16KRM‐M6(3)  1168620013  Total Metals   

16KRM‐M7(0.5)  1168620014  Total Metals   

16KRM‐M7(2)  1168620015  Total Metals   

16KRM‐M8(0.75)  1168620016  Total Metals   

16KRM‐M8(1.5)  1168620017  Total Metals   

16KRM‐M9(0.5)  1168620018  Total Metals   

16KRM‐M9(1.5)  1168620019  Total Metals   

16KRM‐M9(10)  1168620020  Total Metals  Field duplicate of sample 
16KRM‐M9(1.5) 

TCLP Mound North  1168620021  TCLP Metals   

TCLP Mound South  1168620022  TCLP Metals   

TCLP Comp North  1168620023  TCLP Metals   

TCLP Comp South  1168620024  TCLP Metals   

Work Order 1168646       

16KRM‐29(0.75)  1168646001  Total Metals   

16KRM‐29(1.5)  1168646002  Total Metals   

16KRM‐30(1)  1168646003  Total Metals   

16KRM‐30(2)  1168646004  Total Metals   

16KRM‐31(1)  1168646005  Total Metals   

16KRM‐31(2)  1168646006  Total Metals   

16KRM‐33(1)  1168646007  Total Metals   

16KRM‐33(2)  1168646008  Total Metals   

16KRM‐34(1)  1168646009  Total Metals   

16KRM‐34(10)  1168646010  Total Metals  Field duplicate of sample 
16KRM‐34(1) 

16KRM‐34(2.5)  1168646011  Total Metals   

16KRM‐35(1)  1168646012  Total Metals   

16KRM‐35(2)  1168646013  Total Metals   

16KRM‐36(1)  1168646014  Total Metals   

16KRM‐37(1.5)  1168646015  Total Metals   

16KRM‐37(2.5)  1168646016  Total Metals   

16KRM‐38(1)  1168646017  Total Metals   

16KRM‐38(2.5)  1168646018  Total Metals   
Key: 

TCLP  Toxicity Characteristic Leaching Procedure 
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DATA QUALIFIER DEFINITIONS 

For the purpose of data validation, the following code letters and associated definitions are provided for 

use by the data validator to summarize the data quality. 

R   Reported value is “rejected.” Resampling or reanalysis may be necessary to verify the presence 

or absence of the compound. 

J   The associated numerical value is an estimated quantity because the Quality Control criteria 

were not met. “J+” is used when the quantity is biased high, and “J‐” is used when the quantity 

is biased low. 

UJ    The reported quantitation limit is estimated because Quality Control criteria were not met. 

Element or compound was not detected. 

U   The material was analyzed for, but was not detected above the level of the associated value. 

The associated value is either the sample quantitation limit or the sample detection limit. 

NR   Result was not used from a particular sample analysis. This typically occurs when more than one 

result for an element is reported due to dilutions and reanalysis. 

DATA REVIEW 

Data quality review  is a process for evaluating the completeness, correctness, consistency, compliance 

with method procedures and quality control requirements, and  identification of anomalous data. This 

quality assurance (QA) summary includes a review, where appropriate, of the following parameters. 

• Sample receipt conditions 

o Sample preservation 

o Cooler receipt forms 

o Chan of Custody condition 

• Extraction and analytical procedures 

o Holding times 

o Analytical reporting limits 

o Method blanks 

o Laboratory control samples and duplicates 

o Matrix spike samples and duplicates 

o Laboratory duplicate samples (when reported) 

o Surrogate recoveries (organics only) 

•  Sampling procedures 

o Field blanks (where applicable) 

o Trip blanks (where applicable) 

o Equipment blanks (where applicable) 

o Field duplicate samples 

• Correspondence to method criteria and project data quality objectives (DQOs) 
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Each analysis that was performed  is evaluated  in the following subsections of this report, and only the 

criteria  exceedances  that  impact  data  qualification  or  require  assessment  beyond  laboratory 

documentation are discussed. 

This project did not have a project‐specific quality assurance plan with specified data quality objectives. 

Validation was conducted in accordance with the following documents. 

• USEPA document “Test Methods for Evaluating Solid  Wastes, SW‐846, revision 6” 

(February, 2007 and updates), 

• USEPA  Contract  Laboratory  Program  National  Functional  Guidelines  for  Inorganic 

(October, 1994) and Organic (October, 1999) Review, 

• ADEC Environmental Laboratory Data and Quality Assurance Requirements Technical 

Memorandum (March, 2009), 

• Department  of  Defense  Quality  Systems  Manual  for  Environmental  Laboratories, 

Version 3 (DoD QSM) (January, 2006), where and when applicable. 

This  review  document  summarizes  the  precision,  accuracy,  representativeness,  comparability, 

completeness, and sensitivity as required by ADEC guidelines. An ADEC Laboratory Data Review Checklist 

is included for the three Sample Delivery Groups (SDGs). 

Sample Receipt Conditions 

Fifty‐seven (57) soil samples, including five blind field duplicates and four waste characterization samples, 

were submitted to SGS in Anchorage in three coolers in three laboratory batches. Samples for SGS Work 

Orders 1165493, 1168620, and 1168646 were submitted on September 15, 2016, September 22, 2016, 

and September 28, 2016 respectively. All soil samples were analyzed at SGS’s laboratory in Anchorage, 

Alaska.   The  samples were  received by SGS on  the  same day  they were  submitted. All  samples were 

received with proper preservation and in good condition.  

All holding time criteria specified by the individual methods were met.   

Precision 

Precision was assessed by  calculating  the  relative percent difference  (RPD) between  the primary and 

duplicate of  field samples, matrix spike and matrix spike duplicate  (MS/MSD) samples, and  laboratory 

duplicate samples.  

As shown in Table 1, forty‐eight (48) primary soil samples were collected for total metals analysis along 

with five (5) blind field duplicates. This represents a duplicate soil sample collection rate for total metals 

analysis of 10 %.  The duplicate sample collection rate met or exceeded the DQO of a 10% duplicate sample 

collection rate for all combined total metals analyses in Work Orders 1165493, 1168620, and 1168646. 

Duplicate samples were not collected with the four waste characterization soil samples analyzed for TCLP 

metals. 

RPDs were calculated for all analytes detected at or above their respective limit of quantitation (LOQ) for 

the primary and duplicate field sample pairs using the following equation. Results are shown in Table 2 

below.  
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Table 2:  Primary and Duplicate Sample RPD Results 

Analyte  Units 

16KRM‐20(2) 

(1165493005) 

Primary 

16KRM020(10) 

(1165493006) 

Duplicate 

RPD 

≤ 50% 
Flag 

Arsenic  mg/Kg 10.3 9.72 6%   

Chromium  mg/Kg 29.7 29.4 1%   

Mercury  mg/Kg 4.19 3.36 22%   

Nickel  mg/Kg 35.8 36.1 1%   

    16KRM‐28(1) 

(1165493014) 

Primary 

16KRM‐28(10) 

(1165493015) 

Duplicate 

 

Arsenic  mg/Kg 8.99 9.72 8%   

Chromium  mg/Kg 29.6 30.7 4%   

Mercury  mg/Kg 2.38 1.62 38%   

Nickel  mg/Kg 39.1 41.6 6%   

    16KRM‐M5(2) 

(1168620009) 

Primary 

16KRM‐M5(10) 

(1168620010) 

Duplicate 

 

Arsenic  mg/Kg 11.7 10.2 14%   

Chromium  mg/Kg 30.9 30.6 1%   

Mercury  mg/Kg 0.724 1.35 60%  J

Nickel  mg/Kg 35.9 32 11%   

    16KRM‐M9(1.5)

(1168620019) 

16KRM‐M9(10) 

(1168620020) 

 

Arsenic  mg/Kg 7.7 7.98 4%   

Chromium  mg/Kg 29.9 28.6 4%   

Mercury  mg/Kg 0.258 0.135 63%  J

Nickel  mg/Kg 21.2 20 6%   

    16KRM‐34(1) 

(1168646010) 

Primary 

16KRM‐34(10) 

(1168646010) 

Duplicate 

 

Arsenic  mg/Kg 9.3 9.19 1%   

Chromium  mg/Kg 34.1 34.1 0%   

Mercury  mg/Kg 2.89 2.82 2%   

Nickel  mg/Kg 42.2 43.5 3%   

Notes:  

mg/Kg  milligrams per kilogram 

RPD  relative percent difference 
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The calculated RPDs were less than 50% for all analytes detected at or above their respective LOQ with 

the  exception  of  mercury  in  primary/duplicate  pairs  16KRM‐M5(2)/16KRM‐M5(10),  and  16KRM‐

M9(1.5)/16KRM‐M9(10). Detections of mercury in these samples were considered estimated values and 

assigned a “J” qualifier.   

RPDs for LCS/LCSD pairs were not calculable since the laboratory only performed LCS spikes on method 

blank  samples.  Laboratory precision was measured using MS/MSD  analyses  and  laboratory duplicate 

samples.    

Calculated RPDs for the MS/MSD pairs were within the recommended RPD limit of 20% with the exception 

of mercury in SGS Work Order No. 1168620. The sample duplicate pair for this parent sample had an RPD% 

meeting the laboratory QC limit of 20% and no qualification was necessary.   

Accuracy 

Accuracy was assessed by calculating the percent recovery for LCS, MS, and MSD analyses. 

The LCS recoveries associated with all samples and analytes were within QC control limits and no data 

qualification was necessary.  

Recovery of MS/MSD spike compounds were within QC control limits for all compounds except chromium 

and mercury in SGS Work Order No. 1168620. Post digestions spikes were successful for these metals and 

no data qualification was necessary. Successful post‐digestion spikes indicate sample heterogeneity was 

the likely cause of percent recovery variations for chromium and mercury in the MS/MSD samples, and 

that the recovery issues were not related to systematic problems with laboratory measurement.       

Representativeness 

Soil samples were collected from multiple locations at the site in accordance with the approved work plan. 

Results are considered representative of site conditions. 

Comparability 

To ensure comparability to field conditions, X‐Ray fluorescence field screening was conducted during the 

collection of  soil  samples.  In addition, visual observations were noted on  the  test pit  logs and profile 

photographs were taken of each test pit. Only one laboratory was used, and only one SDG was created 

for each distinct phase of sampling conducted during the field effort; Work Order No. 1165493 comprised 

samples collected from the first full set of step‐out test pits, Work Order No. 1168620 comprised all retort 

mound  and  waste  characterization  samples,  and  Work  Order  No.  1168646  comprised  all  samples 

submitted in association with the second set of step‐out site characterization test pits.  

Completeness 

All data necessary  to complete a  level  II data validation on  these SDGs were provided. No data were 

rejected, so 100% of results are usable. 
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 Sensitivity 

All  results were evaluated  to  the  reporting  limit. These  limits were comparable  to  the project‐specific 

cleanup levels specified in Tables B1 and B2 of Chapter 75 of Title 18 of the Alaska Administrative Code 

(18 AAC 75), Oil and Other Hazardous Substances Pollution Control, as updated on May 8, 2016. The most 

conservative (i.e., lowest) cleanup level values associated with the ADEC Method three soil cleanup levels 

for the  ingestion/direct contact, outdoor  inhalation, and migration to groundwater exposure pathways 

were applicable.  

No  trip  blank was  submitted with  these  SDGs  since  all  analyses were  performed  to  evaluate metal 

concentrations.  

The method blanks (MBs) were analyzed at the required frequencies of one per matrix, analysis, and 20 

samples. No analytes were detected in the MB at quantities over the LOQ.   

No equipment blanks or field blanks were submitted for these SDGs.  

OVERALL ASSESSMENT 

Based on the review completed on the three SDG’s data, no data were rejected. Data qualifications for 

analytical data in SGS Work Orders 1165493, 1168620, and 1168646 are as summarized above. All sample 

results are considered to be valid with data qualifiers assigned. 
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Test Pit TD (feet)

Sample 

Deph

Ground 

Elevation Datum

Instrument 

Height

Measured 

Elevation North East West South

C ‐‐ ‐‐ 100.0 100.00 3.54 3.54 0.00 0.00 0.00 0.00

16 1.0 1.0 100.9 100.00 3.54 2.69 45.20 28.75

17 2.5 2.0 100.2 100.00 3.54 3.38 45.20 15.00

18 4.0 3.0 99.2 100.00 3.54 4.33 45.20 2.00

19 3.5 2.0 97.9 100.00 3.54 5.63 29.20 15.50

20 3.5 2.0 96.8 100.00 3.54 6.75 9.50 24.30

20 3.5 2.0

21 4.3 3.0 96.4 100.00 3.54 7.17 10.50 30.10

22 4.5 2.0 95.9 100.00 3.54 7.6 26.00 3.00

23 5.5 2.0 95.4 100.00 3.54 8.19 32.40 4.00

23 5.5 4.0

24 4.0 1.3 94.7 100.00 3.54 8.85 32.40 16.50

24 4.0 4.0

25 4.0 0.8 93.1 100.00 3.54 10.44 38.30 16.50

25 4.0 2.5

26 4.5 1.5 94.8 100.00 3.54 8.75 23.00 25.80

27 5.0 1.5 97.7 100.00 3.54 5.88 5.50 33.60

28 1.0 1.0 99.0 100.00 3.54 4.5 21.00 20.50

28 1.0 1.0

29 2.0 0.8 99.6 100.00 3.54 3.99 20.50 4.50

29 2.0 1.5

30 2.0 1.0 99.9 100.00 3.54 3.67 26.80 5.75

KMS Survey Data

Vertical Datum:

Units: U.S. Survey Feet

100 at C ‐ arbitrary

feet local

0.0 at C ‐ arbitrary

Coodinate System:

Horizontal Datum: Data Collection Equipment: tape (horizontal) and

laser level (vertical)



Test Pit TD (feet)

Sample 

Deph

Ground 

Elevation Datum

Instrument 

Height

Measured 

Elevation North East West South

KMS Survey Data

Vertical Datum:

Units: U.S. Survey Feet

100 at C ‐ arbitrary

feet local

0.0 at C ‐ arbitrary

Coodinate System:

Horizontal Datum: Data Collection Equipment: tape (horizontal) and

laser level (vertical)

30 2.0 2.0

31 2.0 1.0 99.2 100.00 3.54 4.31 13.50 28.50

31 2.0 2.0

32 1.0 0.8 98.0 100.00 3.54 5.5 5.25 40.50

33 5.0 1.0 95.0 100.00 3.54 8.58 25.00 30.20

33 5.0 2.0

34 3.0 1.0 99.6 100.00 3.54 3.92 49.50 1.75

34 3.0 1.0

34 3.0 2.5

35 4.0 1.0 98.1 100.00 3.54 5.42 32.20 20.75

35 4.0 2.0

36 1.0 1.0 99.6 100.00 3.54 3.98 59.90 5.00

37 3.8 1.5 96.4 100.00 3.54 7.17 11.50 33.20

37 3.8 2.5

38 2.8 1.0 94.6 100.00 3.54 8.96 37.90 5.25

38 2.8 2.5

M1 3.0 0.8 99.8 100.00 3.54 3.71 0.75 4.60

M1 3.0 2.0

M2 3.5 1.0 100.4 100.00 3.54 3.19 2.60 0.75

M2 3.5 2.5

M3 4.0 1.0 99.8 100.00 3.54 3.79 24.20 4.00

M3 4.0 4.0

M4 4.0 1.0 98.9 100.00 3.54 4.63 11.10 5.75



Test Pit TD (feet)

Sample 

Deph

Ground 

Elevation Datum

Instrument 

Height

Measured 

Elevation North East West South

KMS Survey Data

Vertical Datum:

Units: U.S. Survey Feet

100 at C ‐ arbitrary

feet local

0.0 at C ‐ arbitrary

Coodinate System:

Horizontal Datum: Data Collection Equipment: tape (horizontal) and

laser level (vertical)

M4 4.0 2.0

M5 5.0 2.0 102.0 100.00 3.54 1.58 2.75 12.50

M5 5.0 2.0

M6 5.0 1.0 99.8 100.00 3.54 3.75 4.50 13.30

M6 5.0 3.0

M7 5.0 0.5 98.8 100.00 3.54 4.71 6.25 24.50

M7 5.0 2.0

M8 3.5 0.8 96.5 100.00 3.54 7.06 14.00 20.20

M8 3.5 1.5

M9 3.3 0.5 97.6 100.00 3.54 5.98 11.00 3.50

M9 3.3 1.5

TP‐7 99.2 100.00 3.54 4.4 17.00 8.75

TP‐14 99.0 100.00 3.54 4.5 18.60 15.00

TP‐6 97.9 100.00 3.54 5.67 3.00 22.50

TP‐13 96.4 100.00 3.54 7.17 12.75 30.20

TP‐12 94.7 100.00 3.54 8.8 27.50 16.00

TP‐5 95.0 100.00 3.54 8.5 22.20 16.00

TP‐11 97.3 100.00 3.54 6.29 22.50 24.10

TP‐4 97.3 100.00 3.54 6.21 21.50 19.60

TP‐3 98.1 100.00 3.54 5.42 34.30 6.25

TP‐9 98.9 100.00 3.54 4.63 35.80 3.50

TP‐2 99.7 100.00 3.54 3.88 34.80 11.50

TP‐15 100.5 100.00 3.54 3.02 39.80 25.50

TP‐1 99.8 100.00 3.54 3.75 32.40 24.00



Test Pit TD (feet)

Sample 

Deph

Ground 

Elevation Datum

Instrument 

Height

Measured 

Elevation North East West South

KMS Survey Data

Vertical Datum:

Units: U.S. Survey Feet

100 at C ‐ arbitrary

feet local

0.0 at C ‐ arbitrary

Coodinate System:

Horizontal Datum: Data Collection Equipment: tape (horizontal) and

laser level (vertical)

TP‐8 99.7 100.00 3.54 3.86 7.50 27.20
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