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Red Devil Mine Historic Source Area Investigation 

I.O INTRODUCTION 

The Bureau of Land Management (BLM), Alaska 
State Office, retained MACTEC Engineering and 
Consulting, Inc. (MACTEC) to conduct a literature 
review to identify historic mine production areas 
(pre-1955) at the Red Devil Mine and investigateif 
mercury and arsenic associated with those mine 
activitiesare present. 

The BLM assigned the Statement of Work (SOW) 
to MACTEC under Task Order NAD02HL13 to 
Contract NACO10004. 

Creek. Mining resumed in 1956and continued 
intermittently until 1971 when declining mercury 
prices closed the mine. 

Since 1989the BLM, under the authority of the 
ComprehensiveEnvironmentalResponse, 
Compensation, and Liability Act (CERCLA), has 
completed several removal actions and cleanup 
activities at this site. The U.S. Environmental 
Protection Agency (EPA), Alaska Department of 
Environmental Conservation (ADEC), and certain 
Alaska Native corporations have also been 
involved during cleanup activities. 

The field program for the investigation activities I.2 Statement of Work 
followed the SOW and current regulations and 
guidance documents listed in Section 6.0. The project SOW included the following tasks: 

I.I Site Descriptionand 
Background 

The Red Devil Mercury Mine is in a remote part of 
western Alaska, approximately250 miles west of 
Anchorage (Figure 1). The mine is on the south 
bank of the Kuskokwim River, 8 miles downstream 
of Sleetmute, at the mouth of Red Devil Creek. The 
legal description is Township 19 North, Range 44 
West, Southeast 114of Section 6, Sleetmute D-4 
Quadrangle, Seward Meridian. 

The Red Devil Mine operated intermittently fiom 
1933until 1971.About 35,000 flasks of mercury 
(each flask is approximately 2 quarts) were 
produced during operations at the mine. 

The original historic mine site (pre-1955) was 
situated on the west side of Red Devil Creek. The 
Pre-1955 Retort and Rotary Furnace sat above Red 
Devil Creek on a flattened bench approximately 
250 feet wide (Cady et al., 1995).The terrain rises 
steeply west of the Rotary Furnace into heavily 
brushed rolling hills. Housing for the miners was to 
the northwest of the Pre-1955 Retort on a hillside 
overlooking the Kuskokwim River. Figure 2 shows 
these historic site features superimposed on a color 
aerial photograph from 1996. 

Conduct a literature review of historic 
production areas at Red Devil Mine. 

After a fire destroyed most of the mine equipment 
and part of the housing complex in 1954,a modern 
retort was constructed on the east side of Red Devil 
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Conduct personal interviews of local residents 
and individuals who may have participated in 
past mining operations at the site to fbrther 
identify potential source areas. 

Investigate potential source areas that can be 
found in The CentralKuskokwim Region 
Alaska, Geological Survey Paper 268 (Cady et 
al., 1955).The specific source areas include the 
rotary furnace area, burnt ore disposal 
discharge point, retort, and stack fi-omthe 
rotary furnace. 

Identify the nature and extent of contamination 
(mercury and arsenic) present at these areas 
and other locations as the literature search may 
indicate. 

Identify the speciation of mercury present at 
these source areas. 

Correlate results with the draft streamlined risk 
assessment prepared for the site (BLM 
National Science and Technology Center 
[NSTC], 2001). 

Prepare an historic source area investigation 
report. 



1.3 Historic Literature Review 
and Interviews 

The historic literature review produced the 
following information on Red Devil Mine 
operations from 1933 through 1954.Figure 3 
presents this information in a timeline, including 
information for what is considered the modem 
mine (post 1954)through 1982 when the mine was 
allowed to flood and operationswere suspended. 

1933: Hans Halverson discovered and staked 
Red Devil Mine (Roehrn, 1939);Nick Mellick 
acquired half interest a few years later and 
additional claims were staked, Red Devil Nos. 
1-4, Kusko Nos. 1 and 2, and Eurica Nos. 1,2, 
and 3 (Wright and Rutledge, 1947) 

1939: Retort from the Parks property moved 
and rebuilt at Red Devil (Roehm, 1939) 

Pre-1940 production was 11flasks retorted 
from creek float and overburden using several 
Johnson McKay Tubes (Wright and Rutledge, 
1947) 

1940: Mine operated for 3 months, installed 
two "D"type retorts with 1-ton-perday 
capacity; production was 158 flasks (Wright 
and Rutledge, 1947) 

a 1941: U.S. Bureau of Mines performed 
extensive surface work and mapping (Cady et 
al., 1955); second adit and drift driven, 
deepened Red Devil main shaft (Wright and 
Rutledge, 1947) 

a Fall of 1941: Harold Schmidt and L.J. Stampe 
of Fairbanks lease property (Wright and 
Rutledge, 1947) 

a Late 1941: New Idria Mining Company of 
California subleasedproperty and formed New 
Idria-Alaska Quicksilver Mining Company 
(New Idria-AK); brought in mining and 
f i a c e  equipment including a 40-ton rotary 
kiln and condensing system (Wright and 
Rutledge, 1947) 

1941: Production was 135 flasks (Wright and 
Rutledge, 1947) 

1942: Another an adit was driven and 117 
flasks produced (Wright and Rutledge, 1947) 
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Winter 1942-1943: U.S. Bureau of Mines 
continued surface exploration program (Wright 
and Rutledge, 1947) 

1943to mid-1945: Red Devil Mine produced 
more than 2,000 flasks (Malone, 1962) 

1943: Approximately 500 feet of drift and 
crosscuts worked; more furnace and retort 
equipment installed (including a reduction 
plant, a 50-ton fine ore bin, a 12-tonburned ore 
bin, a 36-inch by 40-foot rotary kiln, Sirocco 
dust collectors, fan condensers, and a redwood 
tank (Webber et al., 1947) 

March 1943: Reserve estimates that leases 
hold 11,360tons of ore containing 45.3 pounds 
of mercury per ton plus 15,900tons containing 
36.7 pounds of mercury per ton (Bain, 1946) 

1944: Ore that was mined in two previous 
years was treated; 1,096 flasks produced, 1,006 
from the kiln and 90 from retorting (Meyer, 
1983; Wright and Rutledge, 1947) 

February 1945: New Idria-AK contracted 
KuskokwimMining Company (Harold 
Schmidt, Glen Franklin, Earl Ellingen, and L.J. 
Stampe) to extend Red Devil shaft; later in 
1945Kuskokwim Mining Co. subleased the 
mine and reduction plant (Wright and 
Rutledge, 1947) 

1945-46: Extensive exploration and 
development;mine operated for two 4-month 
seasons (Wright and Rutledge, 1947) 

1945: Production was 962 flasks in 127 days 
of mining, but operations were suspended 
because of drop in market price (Webber et al., 
1947) 

* 1946: Robert Lyman held the lease on the 
property and produced 500 flasks (Jasper, 
1963);mine shut down at end of 1946 season 
because of declining prices (Malone, 1962) 

1947-1951: Work at the mine was limited to 
Annual Assessment requirements (Jasper, 
1963) 

1949: New Idria-AK sold all mining and 
b c e  equipment to Robert Lyman (Malone, 
1962) 

a 1949-1951: Mine inactive (Malone, 1962) 
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1952-1956: Production totaled 15,486flasks 
(Malone, 1962) 

1952: Claims located and staked by Halverson 
and Mellick of Alaska Research Company 
(BLM); Decoursey Mountain Mining Company 
acquired lease (Jasper, 1963); loan from 
Defense Minerals Exploration Administration 
for additional exploration and production 
secured (MacKevett and Berg, 1963) 

1953: Decoursey Mountain Mining Co. 
dewatered the mine and operations were 
restarted (Jasper, 1963) 

1953-1954: Production was 1,084 flasks from 
2,500 tons of ore in the Gould rotary kiln 
(Jasper, 1963) 

October 1954: Plant fire destroyed most of the 
mine site and mill equipment and some of the 
camp buildings; the controlling interest was 
sold to Brewis and White (a Canadian mining 
company) and renamed DeCoursey Brewis 
(Lund, 1969) 

1955: DeCoursey Brewis rebuilt Red Devil 
Mine (Jasper, 1963) 

attempted through mailings in the community of 
Red Devil and personnel interviews. A mailing to 
Red Devil community members was completed by 
distributinga cover letter and questionnaire about 
historic mine operations. An initial mailing was 
conducted in September 2003 and another in 
February 2004. No responses were received. 

Art Smith in the BLM's Kingman, Arizona field 
office was contacted by telephone, but did not 
return messages. During September2003 work in 
Red Devil, the Vanderpools and Mr. Walmarth 
(longtime members of the community) were 
interviewed. Neither were familiar with historic 
mine operations or knew contact information for 
miners who worked at the mine during historic 
operations. 

2.0 FIELD ACTIVITIES 

Field activities associated with this SOW were 
conducted from September 19through September 
29,2003. Tasks included identifying and sampling 
soil at the former locations of the Rotary Furnace, 
Rotary Furnace Stack, Rotary Furnace Burnt Ore 
Disposal Pile, and Pre-1955 Retort Building. 

Mercury production for the period from 1933 The objective was to identify possible mercury and 
through 1954 was nearly 4,000 flasks; this arsenic associated with pre-1955 mining activities. 
represents approximately 11percent of the total MACTEC staff and personnel from Winsor 
mine production of 35,000 flasks. A production Construction, Inc., conducted the field activities. 
summary (Meyer, 1983)by year is presented as a 
table in Figure 3. 2.1 Mobilization and Demobilization 

During the literature review, possible source areas The project was mobilized and demobilized in
of concern were identified. These areas included conjunction with the BLM's aboveground storage
the Rotary Furnace, the Rotary Furnace Stack, tanks and ore hopper demolitionproject.
Rotary Furnace Burnt Ore Disposal Pile, and Pre-
1955Retort. A plan view drawing by Cady (Cady 
et al., 1955)that showed these features was 
superimposed onto a "modern mine" aerial 
photograph taken in 1996.The result is shown in 
Figure 2. This figure was used during development 
of the project planning documents and proved 

Equipment and supplies were mobilized to and 
demobilized fkom Red Devil by chartered aircraft 
(Hercules L-382 and a CASA 212).Personnel 
traveled to and from the site by Peninsula Airways, 
Inc., and Hageland Aviation Services, Inc. 

invaluable for the field crew, who were able to 
accurately orient themselvesrelative to modem site 2.2 Field Procedures 

features still present (such as the concrete slab 
foundation of the former shop building). Soil Sampling 

Collecting additional information from those Soil sampling was conducted in accordance with 

familiar with historic mine operationswas also the WorkPlan/Sampling and Analysis Plan, Red 
Devil Mine Historic Source Area Investigation, Red 
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Devil,Alaska (MACTEC, 2003d), the program-
level quality assurance plan, and ADEC guidance. 

Soil samples for laboratory analysis were collected 
and placed directly into laboratory-provided 
containers using decontaminated stainless steel 
spoons or trowels. The sample containers were 
completely filled with soil for arsenic and mercury 
analysis by EPA Method 6020 and EPA Method 
7471A, respectively. These samples were then 
placed in a cooler and kept at approximately 
4 degrees Celsius until delivered to Analytica 
Alaska in Anchorage. 

Samples for mercury speciationwere collected and 
placed into 125-milliliterglassjars with Teflon lids 
supplied by Frontier Geosciences, Inc. Eachjar was 
filled approximately60 percent full of soil and then 
frozen until processing. 

Decontamination Procedures 

Decontaminationprocedures for soil sampling 
equipment consisted of an Alconox wash followed 
by deionized water rinses. The equipment was then 
air-dried before use. 

2.3 Source Investigation 

Areas included in the historic investigation 
included the following. 

Rotary Furnace 

Rotary Furnace Stack 

Rotary Furnace Burnt Ore Disposal Pile 

Pre-1955 Retort 

These areas are shown in Figure 2. Field activities 
for each area are described below. Figure 4 
presents the sample locations and results. Trench 
and sample locations were based on visual 
observations of historic foundationsand debris. 
Appendix A presents photographs taken during 
investigation activities. 

demolished in 2000 covered a portion of footprint 
of the former Rotary Furnace. The slab was 
supported and surrounded by mine tailings used as 
fill material. The depth of the fill material was not 
known, so the backhoe was used to trench 
alongside the concrete slab to expose the original 
ground surface of the pre-1955 mine site. Figure 4 
shows the excavationsand sample locations. 

The first trench (referred to as the long trench in 
Figure 4) was excavated along the long side of the 
slab and measured approximately 95 feet by 4 feet 
and as much as 4 feet deep. While this trench was 
being excavated, piping, upright pilings (possibly 
building footings), plank flooringwith char marks 
from frre, miscellaneous burnt woody debris, and 
unburned dimensional lumber were encountered 
between 1 and 2 feet below ground surface (bgs) 
along the entire length of the trench. Photographs 
in Appendix A show the trench and debris. 

Tailings and fill material extended fiom the ground 
surface down to the building debris. Silty sands and 
some fractured bedrock were beneath the building 
debris. 

Five soil samples and two mercury speciation 
samples were collected fiom the long trench. 
Samples were recovered at the interfacebetween 
the tailingslfillmaterial and the dimensional lumber 
debris. 

The second trench (referred to as the short trench in 
Figure 4) was excavated approximately 22 feet 
southeast of the long trench. This trench measured 
32 feet by 4 feet and as much as 4 feet deep. 
Another vertical piling and charred dimensional 
lumber were exposed during excavation activities. 
Tailings extended fiom the ground surface to 
approximately 1.5 feet bgs. Dark gray silty sand 
with minor gravel extended to the bottom of the 
trench. Four soil samples (including one duplicate 
sample) and one mercury speciation sample were 
collected from the interface below the tailings and 
above the charred lumber at the locations shown in 
Figure 4. 

2.3.1 Rotary Furnace 
Pit 1was excavated between the two trenches along 

Two trenches and three test pits were completed at the approximate edge of the building footprint. 

the Rotary Furnace (Figure 2). An L-shaped Horizontal wood planking (possible flooring) was 

concrete slab associated with a shop building noted, and rounded logs (similar to log cabin 
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construction) were exposed along the eastern 
sidewall of the excavation. The wood showed 
charring fkom fire. One soil sample was collected 
fkom this pit; no mercury speciation samples were 
collected at this location. 

Pit 2 was excavated near the northern edge of the 
modem concrete slab. Dimensional lumber, metal 
strapping, and charred planking were exposed. 
Tailings extended fiom the ground surface to 
approximately 1.2 feet bgs. Dark gray gravelly 
sands extended to the bottom of the excavation. 
One soil sample was collected from this pit; no 
speciation samples were collected at this location. 

Pit 3 was excavated near the L of the modem 
concrete slab. No dimensional lumber or pilings 
were exposed. Tailings extended from the ground 
surface to approximately 2 feet bgs. Dark gray 
gravelly sand extended to the bottom of the 
excavation. One soil sample was collected from 
this pit; no mercury speciation samples were 
collected at this location. 

2.3.2 	 Rotary Furnace Stack 

The Rotary Furnace Stack was situated uphill, 
west-northwest of the Rotary Furnace Building 
(Figure 2). The backhoe was used to complete 
minor brushing at the likely stack location. No 
building debris or foundation material associated 
with the stack was observed. However, an area that 
had been previously identified on the aerial 
photograph as an abandoned sluice was noted. The 
sample area was cleared and one soil sample and 
one mercury speciation sample were collected. Soil 
was dark gray gravelly sand. No tailings or fill 
materials were noted in this area. 

2.3.3 	 Rotary Furnace Burnt Ore 
Disposal Pile 

The Rotary Furnace Burnt Ore Disposal Pile was 
situated across the mine access road and downhill 
toward Red Devil Creek approximately 175 feet 
east of the former Rotary Furnace (Figure 2). A 
small bench was noted above the creek in the 
approximate location marked on the aerial 
photograph. This site was not accessible by the 
backhoe, so the area was cleared with shovels and a 
pickax. No burnt ore was identified; however, the 
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material exposed for sampling contained more 
gravel than sand and was not like the tailings or fill 
material noted on the bench above. One soil sample 
and one mercury speciation sample were collected 
at this location. 

2.3.4 	 Pre-1955 Retort 

The Pre-1955 Retort is shown in Figure 2. Sample 
locations relative to the approximate location of the 
building footprint are presented in Figure 4. This 
site was heavily vegetated with alder and grasses. 
Building debris, several vertical pilings (possibly 
building footers or supports), a raised wooden 
platform, dimensional lumber, and firebrick were 
identified in an area of approximately 60 feet by 
30 feet. One large stump and a piling, both with 
hardware, mark the southern boundary of the site. 

During clearing activities, individual firebricks 
were exposed between the stump and pole. Several 
vertical pilings (exposed approximately 10 inches 
above the organic mat) extend west. A wood 
platform was noted but not completely exposed 
during sampling activities. Dimensional lumber and 
pole sections were scattered throughout the site. In 
the middle of the Pre-1955 Retort site, an 18-inch 
by 18-inch section of firebrick was found. A power 
pole with wire and insulators was identified along 
the northern boundary. 

Approximately 75 feet east of the Pre-1955 Retort 
was an area where burned rocwore was stockpiled. 
This pile consisted of large gravel- and cobble- 
sized material with minor amounts of sand. When 
the rocks were split or broken, a burnt rind was 
noted around the edges. 

After the site was photographed, the backhoe 
cleared the Pre-1955 Retort area so that soil 
samples could be collected from below the organic 
mat of leaves, grass, and roots. The soil was dark 
gray gravelly sand. 

Ten soil samples (including one duplicate sample) 
and four mercury speciation samples (including one 
duplicate sample) were submitted for analysis fiom 
the Pre-1955 Retort area. One soil sample and one 
mercury speciation sample were collected from the 
adjacent stockpile. Figure 4 presents sample 
locations with the analyhcal results. 
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3.0 LABORATORY RESULTS 

Sample numbers, locations, depths, and chemical 
analyses are summarized in Table 1 and in the 
samplerecord log in Appendix B. Figure 4 presents 
the data results and sample locations for the two 
formerbuilding locations. 

3.1 Analytical Program 

The project laboratory for mercury analysis by 
EPA Method 7471A and arsenic analysesby EPA 
Method 6020 was Analytica Alaska Inc. Samples 
for mercury analysis were transferred to Analytica 
Environmental Laboratoriesin Thornton, Colorado. 
Samples for arsenic analysis were transferred to 
Analyhca in Juneau, Alaska. Because of laboratory 
capacity limitations, these samples were 
subsequently sent for subcontract analysisto BC 
Research Inc. in Vancouver, British Columbia. 
Sample preparation and chemical analyses were 
performed using methods described in Test 
Methodsfor Evaluating Solid Waste, USEPA SW-
846, Third Edition, Revision 4, December 1996 
(EPA, 1996),and Standard Methodsfor 
Laboratory Determination of Water (moisture) 
Content of Soil, Rock and Soil Aggregate Mixtures, 
ASTMD 2216-80 (EPA, 1980). 

Soil samples collected for mercury speciation 
analysis were submitted to Frontier Geosciences, 
Inc., Seattle, Washington. 

Laboratory-supplied sample containers were 
completely filled with soil for arsenic and mercury 

the basis of MACTEC7sdata quality assessment, 
the data are considered acceptable. 

3.3 Analytical Results 

The analyhcal data are summarized in Table 1, 
with results for samples collected from the 
Rotary Furnace and Pre-1955 Retort presented in 
Figure 4. The analyhcal laboratory reports are in 
Appendix B. 

3.3.1 Rotary Furnace 

Eleven project samples and one QC sample were 
collected and analyzed for mercury and arsenic by 
EPA methods. Mercury speciation was performed 
on three samples. Analytical results are presented 
below. 

EPA Methods 

Arsenic (6020): 38 to 2,000 milligrams per 
kilogram (mgkg) 

Mercury (7471A): 2.5 to 140mgkg 

The majority of the mercury samples (9 of 11 
samples)ranged from 2.5 to 7.6 mglkg; the 
remaining two samples were at 23.0 and 
140mg/kg. 

Mercury Speciation 

Total Mercury Speciation: 1.6 to 38.6 mg/kg 

Hg(II) Speciation (Fl+F2): 37.5 to 137.7 
micrograms per kilogram (pg/kg) 

analysis by EPA Method 6020 and EPA Method Methylmercury(MeHg) Speciation (CHSHg):
7471A, respectively. Samples for mercury 0.186 to 0.563 pgkg
speciationwere placed into 125-milliliterglassjars 
with Teflon lids. Because of the remoteness of the 3.3.2 Rotary Furnace Stack
site and the extraction techniques used for the 
analysis,jars were filled approximately60 percent One project sample was collected and analyzed for
full of soil and fiozen until processing. mercury, arsenic, and mercury speciation fiom this 

3.2 Data Quality Assessment 
site. The results are as follows: 

EPA Methods 
MACTEC assessed data quality for all project and 
quality control (QC) samples collected during the Arsenic (6020): 118mgfkg 
investigation.The iesultiof the data quality Mercury (7471A): 3.4 mgkg 
assessment and checklists are in Appendix B. On 
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Mercury Speciation Retort Stockpile 

Total Mercury Speciation: 8.39 mgkg EPA Methods 
Hg(II) Speciation: 106.5 pgkg Arsenic (6020): 1,390 mgkg 
MeHg Speciation: 0.050 pgkg Mercury (7471A): 940 mgkg 

3.3.3 Rotary Furnace Burnt Ore Mercury Speciation 
Disposal Pile 

Total Mercury Speciation: 1,349.72 mglkg 

One project sample was collected and analyzed for Hg(II) Speciation: 40.7 pglkg 
mercury, arsenic, and mercury speciation fiom this 
site. MeHg Speciation: 0.445pgkg 

EPA Methods 

Arsenic (6020): 980 mgkg 

Mercury (7471A): 160m a g  

4.0 DISCUSSION 

4.1 Mine Operations and 
Mercury Speciation Data 

Mercu7y Speciation Mercury speciation analysis quantifies the different 
Total Mercury Speciation:355.58 mgkg chemical forms of mercury in the soil. This 

speciationdata can then be used to (1) link 
Hg(II) Mercury Speciation: 5,182 pgkg different mining operations with a specific mercury 

MeHg Speciation: 0.807 pgkg species and concentration (Bailey et al., 2002) and 
(2) to predict or quantify the solubility and . . 

3.3.4 Pre-I955 Retort potential bioavailability of mercury at a site. 

At the Pre-1955 Retort, nine project samples and 
one QC sample were collected and analyzed for 
mercury and arsenic by EPA methods. Three 
project samples and one QC sample were submitted 
for mercury speciation. At the adjacent burnt ore 
stockpile, one project sample was collected and 
analyzed for mercury, arsenic, and mercury 
speciation. 

Pre-1955 Retort 

EPA Methods 

Arsenic (6020): 89 to 1,250mgkg 

Mercury (7471A): 2.9 to 32.0 mgkg 

Mercury Speciation 

Total Mercury Speciation: 9.51 to 30.76 mgkg 

Hg(II) Speciation: 99.9 to 373 pgkg 

During the 1990sseveral investigationswere 
performed by the U.S. GeoIogical Survey (USGS) 
to evaluate environmental hazards &omabandoned 
mercury mines in southwestern Alaska (Bailey et 
al., 2002). The USGS studieshave shown that 
mercury speciation information (total Hg, percent 
Hg[IIj, and percent MeHg) can be used to 
distinguishbetween tailings, retort areas, mined 
areas, and background locations. The whisker plots 
shown in Figures 5 and 6 present the USGS data 
along with MACTEC's 2003 sample data plotted 
together for comparison. 

Comparison of the Total Hg data fkom the USGS 
and the 2003 samples by location is presented 
below. 

Total Mercury Speciation data -USGS actual 
concentrations (mean) in mgkg: 

Tailings 12.4 to 1,587 (970) 
Retort 0.05 to 120 (8.5) 

MeHg Speciation: 0.357 to 1.688 pgkg o Mined Area 6.0 to i,200 (210) 
Background 0.03 to 1.1 (0.4) 
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Total Mercury Speciation data for 2003 in mgkg: 
RotaryFurnace1.6to38.5 
Rotary Furnace Stack 8.3 
Rotary Furnace Burnt Ore Disposal Pile 355.8 
Pre-1955 Retort 9.5 to 30.7 
Retort Building Burn Pile 1,349.7 

The comparison for Hg(II) data from the USGS and 
2003 samples is presented below. 

Hg@) Mercury Speciation data for USGS actual 
concentrations(mean) in pgkg: 

Tailings1.5to4.5(2.8) 
Retort 0.12 to 0.40 (0.26) 
MinedArea2.5to16(9.2) 
Background 0.01 to 1.2 (0.05) 

Hg(I1) Mercury Speciation data for 2003 in pgkg: 
RotaryFurnacerangedfrom 188.5 to389.5 
Rotary Furnace Stack 273.5 
Rotary Furnace Burnt Ore Disposal Pile 6,654 
Pre-1955 Retort fiom 329.0 to 497.9 
Retort Building Stockpile 78.1 

When comparingHg(II) data, median Hg@) 
concentrations from the USGS studies, and the 
2003 data, the results from the Rotary Furnace 
(samples 03RDV16SL, 03RDV17SL, 
03RDV23SL), Rotary Furnace Stack (sample 
03RDV12SL), and Rotary Furnace Burnt Ore Pile 
(sample 03RDV26SL) show that the materials 
sampled most likely represent tailings. At the 
Retort (samples 03RDV02SL, 03RDV08SL, and 
03RDVlOSL) and the Retort Stockpile 
(03RDV13SL), sample results were most consistent 
with tailings material. Figure 5 presents these data. 

The comparison for MeHg data fiom the USGS and 
2003 samples is presented below. 

MeHg Speciation data for USGS concentrations 
(mean) in pgkg: 

Tailings 0.08 to 0.71 (0.4) 
Retort 0.69 to 8.2 (3.3) 
Mined Area 0.29 to 7.2 (2.2) 
Background 0.04 to 1.4 (0.8) 

MeHg Speciationdata for 2003 in pgkg: 
a Rotary Furnace ranged from 0.186 to 0.563 
a Rotary Furnace Stack 0.050 

Red Devil Mine Historic Source Area lnvestiaation 

Rotary Furnace Burnt Ore Disposal Pile 0.807 
Pre-1955 Retort from 0.357 to 1.688 
Retort Building Burn Pile 0.445 

For comparison of MeHg between the USGS 
median concentrations and 2003 samples, see the 
whisker plots in Figure 6.  Sample results fiom the 
Rotary Furnace, the Rotary Furnace Stack, and the 
Rotary Furnace Burnt Ore Disposal Pile show the 
percentage MeHg available from 2003 samples is 
similar to concentrations at mined areas. At the 
Pre-1955 Retort and the Retort Stockpile, sample 
results are also consistent with MeHg percent 
concentrations from a mined area. 

Of note in the above comparison is that for both 
mercury species, Hg@) and MeHg, all 2003 results 
are well below the median concentration reported 
from background samples by the USGS (Bailey et 
al., 2002). 

4.2 Potential Bioavailability of 
Mercury 

Mercury speciation data were also used to quantifL 
or predict the solubility and potential bioavail-
ability of mercury associated with mining practices 
before 1955. 

The mineral cinnabar (HgS) and elemental mercury 
(Hg4 are the most common forms of mercury 
found naturally. Cinnabar, an extremely stable 
mineral complex, is essentially non-leachable and 
not readily absorbedby humans, wildlife, or 
vegetation. Elemental mercury, or liquid mercury, 
is also very stable and not readily absorbed by 
ingestion. Both have low solubility, are very stable, 
and are not easily converted to the more toxic 
forms of mercury such as Hg(Q and MeHg. 

Hg(II) is a reactive mercury speciesthat can be 
converted into methylmercury. MethyImercury is 
considered a more toxic form of mercury because it 
might accumulate in biological tissues 
(bioaccumulation)and increase in concentration as 
it progresses up the food chain (biomagnification). 

Reviewing 2003 speciation data, the F4 fraction 
@Ig?, the F5 fraction (HgS), and the F6 fraction 
(Hg bound in the mineral lattice) account for most 
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of the mercury present in each sample, from 88.3 Retort Stockpile 
percent to 100percent depending on the sample. HgS, H ~ O ,  and Hg (mineral lattice): B99.999 

percent 
For identifying Hg(II), the F1 fractionplus the F2 Hg(I1): 0.0 percent 
fraction are most indicative.These two fractions Potential to methylate Hg: 0.0 percent 
account for between 0.0 and 2.3 percent of any MeHg: 0.00003 percent
single sample. 

4.3 Risk Comparison
The F3 fraction is mercury that has the potential to 
be methylated (could be converted to MeHg). This The SOW includes a task to correlate results from a
form of mercury is organicallybound in the soil previous risk study performed at Red Devil Mine
humus. This fraction ranges from 0 to 5.7 percent with the 2003 data.
of any single soil sample. 

In 2001, the BLM drafted a Streamlined Risk
Speciation analysis was also performed to identify Assessment (SRA) for Red Devil Mine (BLM
the actual percentage of MeHg for each sample. NSTC, 2001). As part of the SRA, acceptable
These percentages range from 0.00002 to 0.0115 multi-media risk management criteria (RMCs)
percent. were calculated for the contaminants of concern 

These results are presented by location below. 

Rotary Furnace 
HgS, H$, and Hg (mineral lattice): 88.3 to 
99.3 percent 
Hg(II): 0.3 to 2.3 percent 
Potential to methylate: 0.4 to 9.3 percent 
MeHg: 0.0013 to 0.01 15percent 

Rotary Furnace Stack 
HgS, H~O,and Hg (mineral lattice): 96.7 
percent 
Hg(II): 1.2 percent 
Potential to methylateHg: 2.0 percent 
MeHg: 0.0006 percent 

Rotary Furnace Burnt Ore Disposal Pile 
HgS, H~O,and Hg (mineral lattice): 98.1 
percent 
Hg(II): 1.4 percent 
Potential to methylate Hg: 0.4 percent 
MeHg: 0.0002 percent 

Pre-1955 Retort 
HgS, H$, and Hg (mineral lattice): 93.2 to 
98.3 percent 
Hg(II): 1.0 to 2.2 percent 
Potential to methylate Hg: 0.5 to 5.7 percent 
MeHg: 0.0038 to 0.0101 percent 

(COCs) as they relate to human use, wildlife, and 
habitat. Mercury and arsenic were the principal 
COCs. The RMCs were developed using available 
toxicity data and standard EPA exposure 
assumptions for human health and toxicity values 
and wildlife intake assumptions from current 
ecotoxicology literature. 

The receptor for the human health assessment was 
identified as a camper onsite for 14 days. The 
RMCs for soil were calculated as 40 mgkg for 
mercury and 20 mgkg for arsenic. For wildlife the 
median RMCs were calculated as 8 mgkg for 
mercury and 274 mg/kg for arsenic. The mercury 
value used assumes all of the mercury detected in a 
sample is bioavailable, not just a small percentage 
(typically less than 1percent of mercury in a 
sample is MeHg). According to the SRA author, at 
the time the draft SRA was issued, bioaccessibility 
and mercury speciation was being conducted at the 
University of Colorado and the RMCs presented in 
the SRA may be modified by use of a 
bioaccessibilityfactor by dividing the RMC by the 
percent bioaccessible (BLM NSTC, 1999). 

Comparing human health soil RMCs for mercury 
(50 mgfkg) with 2003 mercury sample results (EPA 
Method 7471A), only three samples exceed this 
criterion: 

03RDV14SL (140 mg/kg ) Rotary Furnace 
03RDV26SL (160 mglkg) Rotary Furnace 
Burnt Ore Disposal Pile 
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rn 03RDV13SL (940 m a g )  Retort Stockpile 5.1 Rotary Furnace 

Comparinghuman health soil RMCs for arsenic rn Evidence found during the site investigation 
(20 mgkg) with 2003 sample results, all samples suggests the location of the former rotary 
exceeded the screening criteria. furnace was identified. 

Comparingthe wildlife median RMCs for mercury 
(8 mgkg) with mercury levels in 2003: 

03RDV14SL (140 mgkg) Rotary Furnace 
rn 03RDV19SL (23.0 mgkg) Rotary Furnace 
rn 03RDV26SL(160 mg/kg) Rotary Furnace 

Burnt Ore Disposal Pile 
03RDV04SL (14.0 mgkg) he-1955 Retort 
03RDV08SL (23.0 mgkg) Pre-1955 Retort 

rn 03RDVlOSL (32.0 mgkg) he-1955 Retort 
rn 03RDV13SL (940 m a g  )Retort Stockpile 

Comparingthe wildlife median RMC for arsenic 
(274 mgkg) with arsenic levels in 2003: 

03RDV14SL (674 mgkg) Rotary Furnace 
03RDV19SL (2,000 mgkg) Rotary Furnace 
03RDV20SL (645 mgkg) Rotary Furnace 
03RDV21SL (983 mgkg) Rotary Furnace 
03RDV23SL (359 mgkg) Rotary Furnace 
03RDV26SL (980 mgkg) Rotary Furnace 
Burnt Ore Disposal Pile 
03RDVOlSL (732 mgkg) Pre-1955 Retort 
03RDV02SL (425 mgkg) Pre-1955 Retort 
03RDV03SL (496 m a g )  Pre-1955 Retort 
03RDV04SL (1,250 m a g )  Pre-1955 Retort 
03RDVO5SL (628 mgkg) Pre-1955 Retort 
03RDV13SL (1,390 mgkg ) Retort Stockpile 

5.0 SUMMARY 

The followingis a summary for each area of 
concern. Concentrationsof mercury and arsenic 
from each area are compared to the draft SRA 
RMCs. The draft SRA RMCs were established 
using total metals concentrations.Results &om 
bioaccessiblity and mercury speciationbeing 
conducted to support the SRA are expected to show 
that only a small percent of arsenic and mercury in 
soil and tailings is bioavailable (BLM NSTC, 

Mercury speciation results show a majority 
(88.3 to 99.3 percent) of the mercury is present 
HgS, H ~ O ,  and Hg. 

rn Comparing the Hg(II) speciationdata collected 
in 2003 with speciation data collected by the 
USGS at Red Devil and other mercury mines in 
the region indicates the material "fingerprint" 
sampled is similar to areas identifiedby the 
USGS as being areas of tailings; however, 
comparison of MeHg speciation data collected 
in 2003 with speciation data collected by the 
USGS indicates the material sampled is similar 
to areas identified by the USGS as being mined 
areas. 

rn Comparison of the 2003 data with the draft 
SRA (BLM NSTC, 2001) indicatesRMC 
exceedences for wildlife and human health are 
present. 

5.2 Rotary Furnace Stack 

rn Evidence found during the site investigation 
suggeststhe location of the former rotary 
furnace stack was identified. 

rn Mercury speciation results show a majority 
(96.7 percent) of the mercury is present as 
HgS, H~O,and Hg. 

rn Comparing the H g o  speciation data collected 
in 2003 with speciation data collected by the 
USGS at Red Devil and other mercury mines in 
the region indicates the material "fingerprint" 
sampled is similar to areas identified by the 
USGS as being areas of tailings. Comparison 
of MeHg speciation data collected in 2003 
with speciation data collected by the USGS 
indicates the material sampled is similar to 
areas identified by the USGS as being retort or 
mined areas. 

rn Comparison of the 2003 data with the draft 
SRA (BLM NSTC, 2001) indicatesthat no 
RMC exceedencesfor wildlife and human 
health are present. 
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5.3 Rotary Furnace Burnt Ore 
Disposal Pile 

Evidence found during the site investigation 
suggests the location of the former rotary 
furnace burnt ore disposal pile was identified. 

Mercury speciationresults show a majority 
(98.1 percent) of the mercury is present as 
HgS, H~O,and Hg. 

Comparingthe Hg(II) speciation data collected 
in 2003 with speciation data collected by the 
USGS at Red Devil and other mercury mines in 
the region indicates the material "fingerprint" 
sampled is similar to areas identified by the 
USGS as being areas of tailings. Comparison 
of MeHg speciation data collected in 2003 
with speciationdata collected by the USGS 
indicates the material sampled is similar to 
areas identified by the USGS as being mined or 
tailings areas. 

Comparison of the 2003 data with the draft 
streamlined risk assessment (BLM NSTC, 
2001) indicates RMC exceedencesfor wildlife 
and human health are present. 

5.4 Pre-I955 Retort 

Evidence found during the site investigation 
suggests the location of the pre-1995 retort was 
identified. 

Mercury speciationresults show a majority 
(93.2 to 98.3 percent) of the mercury is present 
as HgS, H$, and Hg. 

Comparing the Hg(II) speciation data collected 
in 2003 with speciation data collected by the 
USGS at Red Devil and other mercury mines in 
the region indicates the material "fingerprint" 
sampled is similar to areas identified by the 
USGS as being areas of tailings; however, 
comparison of MeHg speciation data collected 
in 2003 with speciation data collected by the 
USGS indicates the material sampled is similar 
to areas identifiedby the USGS as being retort 
areas. 

Comparison of the 2003 data with the draft 
streamlined risk assessment (BLM NSTC, 

2001) indicatesRMC exceedences for wildlife 
and human health are present. 
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Analvte 

Mercury 

Arsenic 

Mercury Speciation 
Fl(Hg II) 

F2(HgII) 

F3 (Hg in humics) 

F4 (elemental Hg) 

F5 (cinnabar) 

F6 (Hg in mineral lattice) 

sum 

MeHg 


HgO 


bgs 
EPA 

Hg 
MeHg 
mglkg 
PR 
QC 
PSI^^ 
IJglm3 

Table I.Soil Analytical Results 

Sample ~umber l  03RDVOlSL 
ate Collected 

Location 

9121 12003 
Pre-1955 Retort 

Building 

03RDV02SL 
912 112003 

Pre-1955 Retort 
Building 

03RDV03SL 
912 1 12003 

Pre-1955 Retort 
Building 

03RDV04SL 
912 1 12003 

Pre-1955 Retort 
Building 

03RDV05SL 
912112003 

Pre-1955 Retort 
Building 

03RDVO6SL 
912 1 12003 

Pre-1955 Retort 
Building 

03RDV07SL 
912 1 12003 

Pre-1955 Retort 
Building 

03RDV08SL 
912 1 12003 

Pre-1955 Retort 
Building 

03RDVO9SL 
9/21 12003 

Pre-1955 Retort 
Building 

Depth (feet bgs) 

Sample Type 

Surface 

PR 

Surface 

PR 

Surface 

PR 

Surface 

PR 

Surface 

PR 

Surface 

PR 

Surface 

PR 

Surface 

PR 

Surface 
QC (duplicate of 

03RDV08SL) 

Analytical 
Method Units 

EPA 7471A 

EPA 6020 

mg/kg 

mglkg 

Not analyzed 
Below ground surface 
U.S. Environmental Protection Agency 
Mercury 
Methylmercury 
Milligrams per kilogram 
Project sample 
Quality control 
Micrograms per kilogram 

Micrograms per cubic meter 
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Table I.Soil Analytical Results 

Sample ~umber l  03RDVlOSL 
ate Collected 

Location 

9/21 12003 
Pre-1955 Retort 

Building 

03RDV11 SL 
912 112003 

Pre-1955 Retort 
Building 

03RDV12SL 
9/21 I2003 

Rotary Furnace 
Stack 

O3RDVI 3SL 
9/21 I2003 

Pre-1955 Retort 
Burnt Ore Pile 

03RDV14SL 
912 112003 

Rotary Furnace 

O3RDV1 5SL 
912 112003 

Rotary Furnace 

03RDV16SL 
912 112003 

Rotary Furnace 

03RDV17SL 
9/21 I2003 

Rotary Furnace 

03RDV18SL 
912 1 I2003 

Rotary Furnace 

Depth (feet bgs)l Surface Surface Surface Surface 1.5 2.3 2.3 1.3 1.O 

Sample ~~~e 1 PR QC PR PR PR PR PR PR PR 

Analvte 
Analytical 

Method Units 

Mercury EPA 7471A mglkg 

Arsenic EPA 6020 mg/kg 

Mercury Speciation 
FI(Hg II) 
F2(Hgll) 
F3 (Hg in humics) 
F4 (elemental Hg) 
F5 (cinnabar) 
F6 (Hg in mineral lattice) 
sum 
MeHg 

HgO 

bgs 
EPA 
Hg 
MeHg 
mglkg 
PR 
QC 
PgIkg 

iJs/m3 

Not analyzed 
Below ground surface 
U.S. Environmental Protection Agency 
Mercury 
Methylmercury 
Milligrams per kilogram 
Project sample 
Quality control 
Micrograms per kilogram 

Micrograms per cubic meter 
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Analvte 

Mercury 

Arsenic 

Mercury Speciation 

F1 (Hg II) 

F2(HgII) 

F3 (Hg in humics) 

F4 (elemental Hg) 

F5 (cinnabar) 

F6 (Hg in mineral lattice) 

sum 

MeHg 


HgO 


bgs 

EPA 


Hg 

MeHg 


mg/kg 

PR 

QC 

m/kg 


1.1g/m3 


Table I .  Soil Analytical Results 

Sample Number 03RDV19SL 03RDV20SL 03RDV21 SL 03RDV22SL 03RDV23SL 03RDV24SL 03RDV25SL 03RDV26SL 
Date Collected 9/21 12003 912 112003 9/22/2003 9/22/2003 9/22/2003 9/22/2003 9/22/2003 9/22/2003 

Location Rotary Furnace Rotary Furnace Rotary Furnace Rotary Furnace Rotary Furnace Rotary Furnace Rotary Furnace Burn Pile, Furnace 

Depth (feet bgs)l 2.3 2.3 2.0 1.7 2.0 1.7 Surface Surface 

Sample PR PR PR PR PR uplicate of 03RDV PR PR 

Analytical 

Method Units 


EPA 7471 A mglkg 23 2.9 2.5 3.4 2.9 6.2 2.9 160 

EPA 6020 mg/kg 2,000 645 983 232 359 253 230 980 

Not analyzed 
Below ground surface 
U.S. Environmental Protection Agency 
Mercury 
Methylmercury 
Milligrams per kilogram 
Project sample 
Quality control 
Micrograms per kilogram PreparedlDate: S. Finnegan 9/2/05 

Micrograms per cubic meter CheckedIDate: J. Ditsworth 9/2/05 
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Devil mercurv-anfintom, mine, Sleemute. Burw of 

Production Summary (10) I 1970 

Flasks of Mercurylyor 

1933 Hans Halverson discovered and staked Red Devil Mine (1 1); Nick Mellick acquira half 

Interest a few years later and additional claims are staked, Red Devil Nos. 1 4 ,  Kusko Nos. 1 and 

2, andEuricaNos. I, 2, and3 (15) 

1939Retort from the Parks property moved aadrebu~lt at Red Devil Mlne Site (11) 

pre-1940 production was I I flasks retorted from creek float and overburden using several 

Johnson McKay Tubes (15) 

1940 Installed 2 "D"typeretorts (1 ton per day capacity); 3 months production 158 flasks (15) 


1941 U.S. Bureau of Mines perfamed extenswe surface work and mqping (4), second adit and 

dnft driven, deepened RedDevil main shaft (15) 

Fall of 1941 Harold Schmidt and U Stampeof Fairbar& lease property (15) 

Late 1941 New Idria M i m g  Company of California subleased p r o m  and formed New ldria- 

Alaska Quicksilver Mining Compmy (New Idria-AK) - M i m g  and fumace equipment installed 

~ncluding a40 ton rotary kiln and condensing system (15). 


1941 Production was 135 flasks (15) 

1942 Another adt  was driven; production was 117flasks(15) 

Winter 1942-1943 U S. Bmeau of Mines cont~nued d c e  explorationpmgram (15) 
 H1943-mid 1945 Mine produced more than 2,000 flasks (9) 
1943 Approximately 500 feetof M and crosscuts were worked; more furnace and retort I 
equpmentwas installed (including a reduction plant, a 50-ton fine ore bin, a 12-ton burned ore 
bin, a 36-inch by 40-foot rotary kiln, S u m o  dust collectors, fan condensers, and a radwood S 
tank (14) T 
1943 Reserve estimates 7 leases had 11,360 tons of ore containing45.3 pounds of mercury pa 
ton plus 15,900 tons containing 36 7 lbs of mercury per ton (3) 0 
1944 Oremined in 1943 and 1944 was treated; production was 1,096 flasks (10, IS) R 
1945 February New Idria-AK contracted Kuskokwim Mining Company (Harold Schmidt, Glen 
Franklin, Earl Ellingen, and L J Stamp) to extend Red Devil shaft; later in the year Kuskokwun I 
Mimg Company subleased the mine and reductson plant (15) C
194546 extensive exploration and developmmt; mine operated for two 4-month seasons (15) 

1945 Produced 962 flasks in 127 days of miningbut opmtions were suspended because of 
dropping market price (14) 
1946 Robert Lyman held the lease on the property and produced 491 flasks (6) mine shut down 

at end of 1946 season because of declining price8 (9) 
1947-195 1 Work at the mme was limited to A~lualAssessment Igukments (6) 
1949 New Idna-AK sold all d  g  and h a m g  equipment to Robert Lyman (9) 

1949-195 1 Mine mactive (9) 
1952-1936Reduction was 15,486 flasks (9) 
1952 Clams located and staked by Halverson and Mellick of Alaska Research Company 
(BLM), Decoursey Mountain Mining Company acquired lease (6); loan &om Defense M i n d s  
Exploration Adm~nismtion for additional exploration and production (8) 
1953 Decoursey Mountam Mming Company dewatered the mine and opaations were restarted 

(6) 

1953-1954 Production was 1,084 flasks fmm 2,500 tons of ore in the Gould rotary kiln (6) 

1954 October Plant fire destroyed most of themine sae and mill equipment and some ofthe 

camp buildings; controlling interest was sold to Brewis and White (a Canadian mining 
company) and renamed DeCoursey Brewis (7) 

1955 DeCoursey Brewis rehuilh Red Devil Mine (6) 

1956-1963 produced 27,800 flasks (9) 

1956 Claims staked by Hans Halvnvon (BLM) 

1956 DsCoursey Brewis resumes production and operations (I 0) 


1956 Hemeshoff furnace illstalled (10) 

1957 Dolly shaft sunk (8); mine was producing inore than 5.000 tlasks (10. 12) 

I958 Condenser tubes replaced and a dryer added increasing capacity 50% (9) 


I959 DeCouney Mountain Mining changed its name to Alaska Mines and Minerals, Inc. (8) and 

Deroursey Brewis name clianged to Consolidated Brewis (7) 

195') Klebs Cyclone and a~itaror installed to neat condenser mud (9) 


I Ybl Mine is nine unpatented claims Kusko 1-5 held by Alaska Mines and Minerals l l~c (AK 

Mines); Rcd Devil Nos. 1-4 owlied by Halverson and Mellick and leased to the niining compwy 


(9) M
1961 Produ~tion 3.200 flasks (9) 
1 %3 Scptcmbcr I property phut down, all equipment removed and worktngs allowed to flood, 0 
September I9 water at 300-foot level, shati was sealed and all p ~ t a l s  closedl October Don DHollowsv and Milriano Juancorena obtained l-year lease. Jack Neubnuer ioined them and hued 
miners. Drove 100-foot adit in Red Devil Gulch and stockpiled40 tons of high gradeore(6) E 
1964 Known ore hodies exhaust&. further exploration tinanced by Oflice of Mineral 
Exploration; failed to identify econo~~iiciminable ore; so production limited to small lease R 
holders (7) N 
1964-1969 Mine inactive (7) 
1966 Price of mercury rises and company seeks finan~5ng to start operations; they own over 50 

clair~ls and have worked a l l y  4 (7) 
1968 Plans for a flotation plant for $300,000 with Matanuska Valley Bank. Nissho-lwai 
Company Limited mid Uornum Mining Co~npany Limited agreed to add $225,000 for opening 
mine and exploration with cinnabar concentrate to be shipped to Japan (7) 
1969 AK Mines defined additional econo~nic ores and started open pit mining, mine has retort 
plant with 40 tuns per day capacity. two light plants, several fuel storage tanks. machine shops. 
ofticcs, dormitories, apamiient~, and a flotation plant that can prwess 100 tons of ore per day (7) 
I970 Red Devil Mine is the largestmercury producer in Alaska with a crew of34 (1) 
1971 Mine shut down because of market price drop (1) 
1 98 1 Mine is closed and allowed to tlood ( 2 )  
1987 Approximately 35.000 tlasks of mercury produced from 1940.1972 (5) 

Red Devil Mlne, HNtonc Source Area lnvestlgatian 
Red Dev~l. Alaska 

DATE FILE NAME 
512004 57064c2x.cdr 
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APPENDIX A 


PHOTOGRAPHS 




Red Devil Mtne Historic Source Area Investigation 

Photograph 1 - Overview of Rotary Furnace looking toward west-northwest. The 
concrete slab is adjacent to trenches and pits. The rotary furnace stack is directly 

uphill at the center of the photograph. 

Photograph2 -Rotary Furnace Long Trench Excavation. Building debris, 
dimensional lumber, and corrugated metal sheeting are exposed. 
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Red Devil Mine Historic Source Area Investigation 

Photograph 3 - Rotary Furnace shon Trench. 

Piling and flooring-some chamng noted on flooring. 


Photograph4 - Rotary Furnace Short k c h  
Piling 2 with more flooring exposed. 
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Red Devil Mine Historic Source Area lnvastiaatlon 

Photograph 7 - Rotary Furnace Pit 3 

Excavation at the "L"of concrete slab, no dimemional lumber or building debris was 


encountered. 


Photograph 8 - Rotary Furnace Stack 
Photographs taken before cleaning and sampling. 
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Photograph 9 - Rotary Furnace Stack 

Site after clearingwith excavation for sampling. 


Photograph 10 -Retort I- -.iew .orth 
Stump at center of photograph; retort stockpile far right of photograph 
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11 - R e t Q n L o o ~ W e s t  

S@mpto-@e to l a i d  woad p m be southern boundary of retort site. 


Photograph 12 -Retort 
Pilings with vertical lumber (possibly a wall) near sample 03RDV05SL 
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Red Devil Mine Historic Source Area Investlgatlon 

Photograph 13 -Retort 

Three pilings with vertical lumber near sample 03RDVOSSL 


Photograph 14 - Retort 
Firebrick section near center of Retort Building site. 
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Red Devll Mlne Histor ic  Source Area Investigation 

Photograph 15 - Retort 

Retort Building site near norfhem boundary with boundary power pole, wire,and insulator. 


Photograph 16 - Retort 

Retort Building site looking south along westernmost boundary. Stake in foreground is 

near sample 03RDVO8SL; stake in center near samples 03RDVIOSL and 03RDVl ISL. 
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APPENDlX B 


DATA QUALITY ASSESSMENT AND ANALYTICAL RESULTS 
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Client Bureau of Land Management (BLM) Laboratory Analytica Alaska 

BMACTEC MACTEC Project 57064 Data Report NumberIDate 

7
LABORATORY DATA REVIEW CHECKLIST 	 NOT 
-YES -NO APPLICABLE 

Laboratory analytical data report appears complete (all data results present for all samples submitted for analysis) 
1. 	 and there are no apparent transcription errors: 2- - -

2. 	 Samples analyzed within applicable holding times (based on date of sample collection):* 2- - -
3. 	 Trip blanks, field blanks or laboratory method blanks are free of blank contamination: -X - -

4. 	 If field duplicate samples collected, calculated results meet Relative Percent Difference guidelines: ** - -X -
5. 	 Surrogate recoveries (organic analyses only) within laboratory reported recovery acceptance ranges: - - -X 

6 .  	 If Matrix SpikeIMatrix Spike Duplicate (MSIMSD) samples required to meet project objectives, Percent 

Recoveries (%R) and Relative Percent Difference (RPD) within laboratory reported acceptance ranges: - -X -


7. 	 Reported detection limits meet project objectives (e.g., are capable of achieving applicable site standards): 
-X - -

8. 	 Completed Chain-Of-Custody received noting samplelcustody seal condition (with airbill, if appropriate): -X - -

9. 	 Analytical costs within authorized budget for these services: -X - -

COMMENTS: 


1. Analytical data was reviewed according to the MACTEC Quality Assurance, August, 2003. 

2. Field duplicates 03RDV22SL (PR) and 03RDV24SL (QC) have relative percent differences (RPD) greater than 50 percent for Mercury (58.33 percent). See 
attached RPD calculations. 

3. Mercury was found to be outside the method control limit on the low side for the RPD correlation for precision for MS/MSD for the 6020 (Metals) analysis in 
samples 03RDV19SL and 03RDV25SL . Sample 03RDV19SL has aMercury concentration is greater than 4X the spike level, suggesting a recovery is not 
meaningful, and the result should be used as a replicate. Results are considered not significantly affected. 

Notes: 	1, This checklist is intended for use with the laboratory reporting formats typical of most projects. If "no" is answered to one or more of the above checklist questions 
1 through 7, a more detailed Data Vdidation may be required, and a person knowledgeable in Data Validation protocols should be consulted. This checklist should not be 
used if the project scope requires Data Validation from the onset. 

2. 	* = Based upon EPA Guidance and the applicable analytical method references. See reverse side of checklist for details. 



GENERAL DATA REVIEW CRITERIA 

Typical Holding Times for Water Samples:* 

Volatile Organic Compounds (EPA Method 132601624) 

Semi-volatile Organic Compounds (EPA Method 8270) 

PesticidesPCBs (EPA Method 808118082) 

Metals (except Mercury) 

Mercury 

Cyanide 


T y ~ i c a lRelative Percent Difference (RPD) Guidelines:** 


Volatile Organic Compounds (EPA Method 8260/624) 

Semi-volatile Organic Compounds (EPA Method 8270) 

PesticidesPCBs (EPA Method 808118082) 

Metals and Cyanide 


Notes: 

RPD calculated as: 

RPD - [ IA-BI ] / [ (A+B)l2 ] x 100 

where: 
RPD = Relative Percent Difference 
A = Sample Result 
B = Duplicate Sample Result 

* = Based upon EPA Guidance and the applicable analytical method references. 

** =Based upon EPA Guidance. Use these criteria on duplicate and sample results that exceed five times the 
reported detection limit. 

14 days to analysis when preserved with HCI 
(7 days if not preserved) 

7 days to extraction, 40 days to analysis 
7 days to extraction, 40 days to analysis 
180 days to analysis when preserved with HN03 
28 days to analysis 
14 days to analysis 

Aaueous Soii 

<30 <SO 

<30 <50 

130 4 0  

<30 <50 




Analytica Alaska Incorporated 
website: 
www.analyticagroup.com 

Environmental taborat* 

Mactec Engineering & Consulting Inc. Work Order#: A0309193 
601 E. 57th Place Date: 10/28/2003 
Anchorage, AK 99518 Work ID: Red Devil Historic Survey 
Attn: Bryan Lund Date Received: 9/26/2003 

Sample Identification 

Lab Sample Number Client Description Lab Sample Number Client Description 

A0309193-01 03RDVOlSL 

Enclosed are the analytical results for the submitted sample(s). Please review the CASE NARRATIVE 
for a discussion of any data andlor quality control issues. Listings of data qualifiers, analytical codes, 
key dates, and QC relationships are provided at the end of the report. 

Sincerely, 

Gina Durkin 
Project Manager 

'The Science of Analysis, TheArt of Service" 



Case Narrative 
Analytico Alaska Inc. 


Work Order:A0309193 

Samples were prepared and analyzed according to EPA or equivalent methods outlined in the 

following references: 


Standard Method for Laboratory Determination of Water (Moisture] Content of Soil, Rock, 

and Soil-Aggregate Mixtures, ASTM D 2216-80, July 1980. 


Test Methods for Evaluating Solid Waste, USEPA SW-846, Third Edition, Revision 4, December 

1996. 


REVIEW FOR COMPLIANCE WITH ANALYTICA QA PLAN 

A summary of our review is shown below, organized by test: 


SAMPLE RECEIPT: 

There were 25 samples received at Analytica-Anchorage (ADEC Laboratory Approval Number: 

UST-014) on 9/26/2003 in two coolers at temperatures of 2.4OC and 2.g°C. Samples were 

received in good condition and in order per chain of custody 


Samples were transferred for Mercury analysis at Analytica Environmental Laboratories 

(AEL); 12189 Pennsylvania St. Thornton, CO 80241 where they were received at a temperature 

of 2.8"C in good condition and in order per chain of custody. 


Samples fractions for Metals testing were transferred to Analytica-SE (5438 Shuane Dr. 

Juneau AK, 99801) where they were received in one cooler at temperature of 2.g°C on 

10/1/2003. Samples were received in good condition and in order per chain of custody. Due 

to laboratory capacity limitations, method 6020 Metals samples were subsequently sent for 

subcontract analysis to BC Research Inc. 3650 Wesbrook Mall, Vancouver, BC, V6S 2L2. 

Results for 6020 metals are included within. 


Test Method: Percent Moisture (ASTM D2216) - Solid 

All method criteria was met for this test. 


Test Method: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Hg - Solid 

HOLDING TIMES: 

Holding times were met for this Test 


SAMPLE PREPARATION ISSUES AND OBSERVATIONS: 

There were no unusual observations. 


INSTRUMENT PERFORMANCE CHECKS: 

Instrument checks were within method criteria. 


INITIAL CALIBRATIONS: 

Initial calibrations were within method criteria. 


CONTINUING CALIBRATIONS: 

Continuing calibrations were within method criteria. 


METHOD BLANK OUTLIERS: 

There are no method blank outliers. 


LCS OUTLIERS: 




Case Narrative 
Ann!vtica Alaska Inc. 

Work Order: A0309193 
(continued) 

The LCS shown below has the target slightly outside of control windows. 


Type BatchNumber Analyte Recovery LCL UCL Status 

LCS TO31016004 Mercury 130. 70 13 0 Complete 


MS/MSD and DUP OUTLIERS: 

As shown below, the MS' were outside of limits for Mercury. Sample 03RDV19SL 

(A0309193-18B) has a Mercury concentration greater than four times spike amount. In this 

case it is not appropriate to calculate a recovery. The result should be used as a 

replicate. 


Type Client Sample Labsample Anal yte Recovery LCL UCL Parent Spike 

MS 03RDV25SL A0309193-24B Mercury -43. 70 130 2.94 2.53 

MS 03RDV19SL A0309193-18B Mercury 35.8 70 130 23.2 2.30 


Test Method: SW6020 - ICPMS - Total (BC Research) - Solid 

METHOD BLANK OUTLIERS: 

There are no method blank outliers. 


DUP OUTLIERS: 

There are no DUP outliers. 




Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309193 


Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. IClient Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 03RDVOlSL I 
Matrix: Soil Collection Date: 9/21/2003 2:55:00PM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309193-01B Analysis Date: 10/8/2003 1:15:l lPM I 
Prep Date: 10/2/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Biile Name: B3 1007S.WKS 
Prep Method ID: 747 1 A Dilution Factor: 10 
Prep Batch Number: TO3 10020 18 Percent Moisture 24 
Report Basis: Dry Weight Basis Analyst Initials: CS 
Sample prep wt./vol: 0.63 g Prep Extract Vol: 50.00 ml  

Analyte CASNo Result Flaes Units POL MDL Rerun #: 
Mercury 7439-97-6 7.6 0.53 0.020 2 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A03091 93-01A Analysis Date: 10/24/2003 1 :06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 
Prep Method ID: 3050-ICP Dilution Factor: 1 
Prep Batch Number: 503 1027001 Percent Moisture 24 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 
Sample prep wt./vol: 1.00 g Prep Extract Vol: 1.00 ml 

Analyte CASNo Result m s Units POL MDL Rerun #: 

Arsenic 7440-38-2 732 mgKg 0.011 0.00018 1 I 
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Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: t 
Matrix: Soil Collection Date: 9/21/2003 3: 10:OOPM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number. A0309193-02B Analysis Date: 10/8/2003 1:20:5 1PM 
Prep Date: 10/2/2003 Instrument: CVAA-I 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total &Me Name: B31007S.WKS 
Prep Method ID: 7471A Dilution Factor: 10 

Prep Batch Number: TO3 10020 18 Percent Moisture 19 
Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.57 g Prep Extract Vol: 50.00 ml 

Analyte CASNo F l a ~ s  Units POL MDL Rerun #: 
Mercury 7439-976 4.5 m d K g  0 54 0.020 2 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A03091 93-02A Analysis Date: 10/24/2003 1:06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-IcP Dilution Factor: 1 

Prep Batch Number: 503 1027001 Percent Moisture 19 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 

Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.00 ml 

Analyte CASNo Resuit Flags Units aMDL Rerun #: 
Arsenic 7440-38-2 425 rngfl(g 0.0099 0.00017 1 
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Detailed Analytical Report 
Workorder (SDG): A0309193 

Analytica Alaska Inc. 

Project: 

Client: 

R e d  Devil Historic S u w e y  

Mactec Engineering & Consulting Inc. 

Client Project Number: 

Report Section: 
Mactec 

Client Sample Report 

t Client Sample Name: 03RDV03SL 

Matrix: Soil Collection Date: 9/21/2003 3:16:00PM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: 
Prep Date: 

Analytical Method ID: 

Prep Method ID: 

A03091 93-03B 
10/2/2003 
SW7471.4 - Mercury in Solid or Semisolid Waste by CVAA 

7471A 

Analysis Date: 
Instrument: 

- Total Uile N m ~ e :  

Dilution Factor: 

10/8/2003 1 :26:5 1PM 
CVAA-1 
B3 1007S.WKS 
10 

Prep Batch Number: 

Report Basis: 

Sample prep wt./vol: 

TO3 10020 18 
Dry Weight Basis 

0.56 g 

Percent Moisture 
Analyst Initials: 

Prep Extract Vol: 

2 1 
CS 

50.00 ml 

Analyte 
Mercury 

CASNo 
7439-97-6 

Result 
2.9 

Flaes Units POL MDL 
0.57 0.021 

Rerun #: 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A03091 93-03A 
Prep Date: 10/24/2003 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) 

Analysis Date: 
Instrument: 

File Name: 

10/24/2003 1 :06:33PM 
Sub Contract 

Prep Method ID: 3050-ICP Dilution Factor: I 
Prep Batch Number: 

Report Basis: 

Sample prep wt./vol: 

503 1027001 
Dry Weight Basis 

1.00 g 

Percent Moisture 

Analyst Initials: 

Prep Extract VoI: 

21 
BC Research 

1.00 ml 

Analvte 
Arsenic 

CASNo 
7440-38-2 

Result 
496 

ms Units 
m g K g  

POL MDL 
0011 000018 

Rerun #: 
1 
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Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309193 

Project: R e d  Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

Report Section: Client Sample Report 
Client Sample Name: t 
Matrix: Soil Collection Date: 9/21/2003 3:22:00PM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309193-04B Analysis Date: 10/8/2003 1:32:44PM 
Prep Date: 10/2/2003 Instrument: CVAA-I 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total &Iile Name: B3 1007S.WKS 

Prep Method ID: 7471A Dilution Factor: 10 

Prep Batch Number: TO3 100201 8 Percent Moisture 14 
Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.62 g Prep Extract Vol: 50.00 ml 

Analvte CASNo Result Ftaes Units POL MDL Rerun #: 
Mercury 7439-97-6 14 mg/Kg 047 0018 2 

The following test was conducted by: BC Research Inc. 


Lab Sample Number: A0309193-04A Analysis Date: 10/24/2003 1:06:33PM 

Prep Date: 10/24/2003 Instrument: Sub  Contract 

Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 


Prep Method ID: 3050-ICP Dilution Factor: 1 


Prep Batch Number: J03 1027001 Percent Moisture 14 

Report Basis: Dry Weight Basis Analyst Initials: BC Research 


Sample prep wt./vol: 1 .OO g Prep Extract Vol: 1.OO mi 


Analvte CASNo m s  Units POL MDL Rerun #: 
Arsenic 7440-38-2 1,250 mg/Kg 0 0094 0.00016 1 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client

Client 

: Mactec Engineering & Consulting Inc. IProject Number: Mactec 
Report Section: Client Sample Report 

Client Sample Name: 03RDVOSSL I 

Matrix: Soil Collection Date: 9/21/2003 3:25:00PM 

The following test was conducted by: Analytica - Thornton 


Lab Sample Number: A03091 93-05B Analysis Date: 10/8/2003 1:38:28PM 
 I 
Prep Date: 10/2/2003 Instrument: CVAA-1 

Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total BIile Name: B31007S.WKS 

Prep Method ID: 747 1 A Dilution Factor: I0 
 I 
Prep Batch Number: ~ 0 3  Percent Moisture 
10020 18 7.9 1 

Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.55 g Prep Extract Vol: 50.00 ml 
 I 
Anrlvte CASNo Result Flags Units POL NIDL Rerun #: 

Mercury 7439-97-6 4.8 mg/Kg 049 0018 2 
 IThe following test was conducted by: BC Research Inc. 

Lab Sample Number: A03091 93-0544 Analysis Date: 10/24/2003 I :06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: I 

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: J03 1027001 Percent Moisture 7.91 
Report Basis: Dry Weight Basis Analyst Initials: BC Research I 

Sample prep wt./vol: I .OO g Prep Extract Vol: 1.OO ml 

Analyte CASNo Result Flags Units POL MDL Rerun #: 

Arsen~c 7440-38-2 628 mg/Kg 0.0087 000015 1 I 
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Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309 193 

Project: R e d  Devil Historic Survey 

Client: Mactec Engineering Sr Consulting Inc. 

Client Project Number: Mac tec  

Report Section: Client Sample Report 
Client Sample Name: 

Matrix: Soil Collection Date: 

The following test was conducted by: Analytica - Thornton 


Lab Sample Number: A0309193-06B Analysis Date: 

Prep Date: 10/2/2003 Instrument: 

Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Bile Name: 


Prep Method ID: 7471A Dilution Factor: 


Prep Batch Number: TO3 10020 18 Percent Moisture 


Report Basis: Dry Weight Basis Analyst Initials: 


Sample prep wt./vol: 0.62 g Prep Extract Vol: 


Analvte -CASNo Result Flags Units POL MDL 

Mercury 7439-97-6 6.0 1ngKg 051 0019 


The following test was conducted by: BC Research Inc. 


Lab Sample Number: A0309193-06A Analysis Date: 

Prep Date: 10/24/2003 Instrument: 

Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 


Prep Method ID: 3050-ICP Dilution Factor: 


Prep Batch Number: 503 102700 1 Percent Moisture 

Report Basis: Dry Weight Basis Analyst Initials: 


Sample prep wt./vol: 1.00 g Prep Extract Vol: 


I Analvte C ASNo Result Flags Units POL MDL 
Arsen~c 7440-38-2 89.0 rng/Kg 0011 0.00018 

9/21/2003 3:41:00PM 

10/8/2003 1 :44:33PM 
CVAA-1 
B3 1007S.WKS 
10 

21 
CS 

50.00 ml 

Rerun #: 
2 

10/24/2003 1:06:33PM 
Sub Contract 

1 

21 
BC Research 
1 .OO ml 

Iterttn #: 
1 



Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309 193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 03RDV07SL 
Matrix: Soil Collection Date: 9/21/2003 3:48:00PM 

The following test was conducted by: Analytica - Thomton 

Lab Sample Number: A0309 193-07B Analysis Date: 10/8/2003 1:50:55PM 
Prep Date: 10/2/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Mile Name: B3 1007S.WKS 
Prep Method ID: 747114 Dllution Factor: 10 
Prep Batch Number: TO3 10020 18 Percent Moisture 13 
Report Basis: Dry Weight Bas~s Analyst Initials: CS 

Sample prep wt./vol: 0.57 g Prep Extract Vol: 50.00 ml 

Analyte CASNo Result Flags Units POL MDL Rerun #: 
Mercury 7439-97-6 5.2 mglKg 0.50 0 019 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-07A Analysis Date: 10/24/2003 1:06:33PM 
Prep Date: 10/24/2003 Instrument: Sub  Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 
Prep Batch Number: J03 102700 1 Percent Moisture 13 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 

Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.00 ml 

Analvte CASNo Result Flags Units POL MDL Rerun #: 
Arsenic 7440-38-2 132 W% 0.0093 0.00016 1 
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Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A03091 93 


Project: R e d  Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

Report Section: Client Sample Report 

Client Sample Name: O3RDVOSSL 

Matrix: Soil Collection Date: 9/21/2003 3:55:00PM 

The following test was conducted by: Analytica - Thornton 


Lab Sample Number: A0309193-08B Analysis Date: 10/8/2003 1:56:33PM 

Prep Date: 10/2/2003 Instrument: CVAA-1 

Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Bile Name: B031008S.WK 


Prep Method ID: 7471A Dilution Factor: 10 


Prep Batch Number: TO3 10020 18 Percent Moisture 23 

Report Basis: Dry Weight Basis Analyst Initials: CS 


Sample prep wt./vol: 0.57 g Prep Extract Vol: 50.00 ml 


Anakte CASNo &.& Flags Units POL MDL Rerun #: 

Mercury 7439-97-6 23 rng/Kg 0 57 0 021 1 


The following test was conducted by: BC Research Inc. 


Lab Sample Number: A0309193-08A Analysis Date: 10/24/2003 1:06:33PM 

Prep Date: 10/24/2003 Instrument: Sub Contract 

Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 


Prep Method ID: 3050-ICP Dilution Factor: 1 


Prep Batch Number: J03 1027001 Percent Moisture 23 

Report Basis: Dry Weight Basis Analyst Initials: BC Research 


Sample prep wt./vol: 1 .OO g Prep Extract Vol: 1 .OO mi 


I Analvte CASNo &.& Flags Units POL MDL Rerun #: 
Arsenic 7440-38-2 258 mglKg 0011 000018 1 



Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A03091 93 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. I 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 1 0 3 ~ ~ ~ 0 9 ~ ~  L

L I 
Matrix: Soil Collection Date: 9/21/2003 3:56:00PM 

The following test was conducted by: Analytica - Thornton 1 
Lab Sample Number: A03091 93-09B Analysis Date: 10/8/2003 2:08:05PM I 

Prep Date: 10/2/2003 Instrument: 


Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total mile Name: 


Prep Method ID: 7471 A Dilution Factor: 

Prep Batch Number: TO3 10020 18 Percent Moisture 24 
Report Basis: Dry Weight Basis Analyst Initials: CS 
Sample prep wt./vol: 0.59 g Prep Extract Vol: 50.00 ml 

Analvte CASNo Result Flags Units POL MDL Rerun #: 
Mercury 7439-97-6 29 mg/Kg 0 56 0 021 I IThe following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-09A Analysis Date: 10124/2003 1:06:33PM 
Prep Date: 10/24/2003 Instrument' Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: I 
Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: J03 1027001 Percent Moisture 24 
Report Basis: Dry Weight Basis Analyst Initials: BC Research I 
Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.00 ml 

Analyte CASNo Result Flaes Units POL MDL Rerun #: 
Arsenic 7440-38-2 218 rng/Kg 0.011 0 00018 1 I 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309 193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 03RDVlOSL i 

Matrix: Soil Collection Date: 9/21/2003 4:lO:OOPM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: 
Prep Date: 
Analytical Method ID: 

A03091 93- 10B 
10/2/2003 
SW7471A - Mercury in Solid or Semisolid Waste by 

Analysis Date: 
Instrument: 

CVAA - Total Bile Name: 

10/8/2003 2: 13:48PM 
CVAA-1 
B03 1008S.WK 

Prep Method ID: 747114 Dilution Factor: 10 

Prep Batch Number: 
Report Basis: 
Sample prep wt./vol: 

TO3 1002018 
Dry Weight Basls 
0.59 g 

Percent Moisture 
Analyst Initials: 

Prep Extract Vol: 

23 
CS 

50.00 ml 

Analvte 
Mercury 

CASNo 
7439-97-6 

Result 
32 

Flags Units 
mglKg 

PQL MDL 
0 55 0020 

Rerun #: 
1 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: 
Prep Date: 
Analytical Method LD: 

A03091 93-IOA 
10/24/2003 
SW6020- ICPMS - Total (BC Research) 

Analysis Date: 
Instrument: 
File Name: 

10/24/2003 I :06:33PM 
Sub Contract 

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: 
Report Basis: 
Sample prep wt./vol: 

503 102700 1 
Dry Weight Basis 
1.00 g 

Percent Moisture 
Analyst Initials: 
Prep Extract Vol: 

23 
BC Research 
1.OO rnl 

Analvte 
Arsenic 

CASNo 
7440-38-2 

&&t 

175 
Flags Units 

mglKg 
l?f&M& 

0011 000018 
Rerun #: 

1 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309193 

Project: R e d  Devil Historic S u w e y  
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 

Matrix: Soil Collection Date: 9/21/2003 4:40:00PM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A03091 93-1 lB Analysis Date: 10/8/2003 2: 19:38PM 
Prep Date: 10/2/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Jflile Name: B031008S.WK 
Prep Method ID: 747 1 A Dilution Factor: 10 

Prep Batch Number: TO3 100201 8 Percent Moisture 15 
Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.56 g Prep Extract Vol: 50.00 ml 

Analyte CASNo &&! Flaw Units Rerun #: 
Mercury 7439-97-6 3.4 mg"Kg 1 

-- 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309 193- 1 1 A Analysis Date: 10/24/2003 1:06:33PM 
F'rep Date: 10/24/2003 Instrument. Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 
Prep Batch Number: J03 102700 1 Percent Moisture 15 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 

Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.00 ml 

Analyte CASNo -Result Units POL MDL Rerun #: 
Arsenic 7440-38-2 118 mgKg 0.0094 0 00016 1 
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Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. 


Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 1 0 3 ~ ~ ~ 1 3 ~ ~  L

L I 
Matrix: Soil Collection Date: 9/21/2003 4:45:00PM 

The following test was conducted by: Analytica - Thomton 

Lab Sample Number: 
Prep Date: 
Analytical Method ID: 

A0309193-12B 
10/2/2003 
SW7471A - Mercury in Solid or Semisolid Waste by CVAA 

Analysis Date: 
Instrument: 

- Total Bile Name: 

10/9/2003 2:55:20PM 
CVAA-1 
B031009S.WK 

Prep Method ID: 7471A Dilution Factor: 1,000 

Prep Batch Number: 

Report Basis: 
Sample prep wt./vol: 

TO3 10020 1 8 
Dry Weight Basis 
0.60 g 

Percent Moisture 

Analyst Initials: 

Prep Extract Vol: 

7.07 
CS 

50.00 ml 

Analvte 
Mercury 

CASNo 
7439-97-6 

Result 
940 

FIaes Units 
mg/Kg 45 

MDL 
1 7  

Rerun #: 
3 

The following test was 

Lab Sample Number: 
Prep Date: 
Analytical Method ID: 

conducted by: BC Research Inc. 

A03091 93-1 2A 
10/24/2003 
SW6020 - ICPMS - Total (BC Research) 

Analysis Date: 
Instrument: 

File Name: 

1012412003 1 :06:33PM 
Sub Contract 

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: 

Report Basis: 

Sample prep wt./vol: 

J03 1027001 
Dry Weight Basis 

1.OO g 

Percent Moisture 
Analyst Initials: 

Prep Extract Vol: 

7.07 
BC Research 

1.OO ml 

Analvte 
Arsenic 

CASNo 
7440-38-2 

Result 
1,390 

Flaes Units 
mglKg 

POL 
0 0087 

MDL 
0 00015 

Rerun #: 
1 



Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. 
Client Project Number: Mac tec  

Report Section: Client Sample Report 
Client Sample Name: I 

Matrix: Soil Collection Date: 9/21/2003 5:05:00PM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309193-13B Analysis Date: 10/8/2003 6:34: 19PM 
Prep Date: 10/2/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total &Tile Name: I303 1008S.WK 
Prep Method ID: 747114 Dilution Factor: 100 
Prep Batch Number: TO3 10020 18 Percent Moisture 21 
Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.58 g Prep Extract Vol: 50.00 mi 

Analvte CASNo Nags Units POL MDL Rerun #: 
Mercury 7439-97-6 140 mg/Kg 5.4 0.20 2 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-13A Analysis Date: 10/24/2003 1 :06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 
Prep Batch Number: J03 1027001 Percent Moisture 21 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 
Sample prep wt./vol: 1.00 g Prep Extract Vol: 1.OO ml 

Analvte CASNo -Result Flags Units POL MDL Rerun #: 
Arsen~c 7440-38-2 674 wKZ 0.01 1 0.00018 1 
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Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A03091 93 

Project: R e d  Devil Historic Survey  

Client: Mactec Engineering & Consul t ing Inc. 

Client Project Number: Mactec 

Report Section: Client Sample Report 
Client Sample Name: t 
Matrix: Soil Collection Date: 9/21/2003 5: 14:OOPM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309193-14B Analysis Date: 10/8/2003 2:37:44PM 
Prep Date: 10/2/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA -Total Mile Name: B031008S.WK 
Prep Method ID: 7471A Dilution Factor: 10 

Prep Batch Number: TO3 10020 18 Percent Moisture 22 
Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.57 g Prep Extract Vol: 50.00 ml 

Analyte CASNo Result Flags Units POL MDL Rerun #: 
Mercury 7439-97-6 5.3 m a g  0.56 0021 1 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-14A Analysis Date: 1012412003 1 :06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: 503 1027001 Percent Moisture 22 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 

Sample prep wt./vol: 1.00 g Prep Extract Vol: 1 .OO ml 

Analyte CASNo Ressit Flags Units POL MDL Rerun #: 
Arsenlc 7440-38-2 121 m a g  0011 000018 1 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 
Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 

Matrix: Soil Collection Date: 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309193-15B Analysis Date: 

Prep Date: 10/2/2003 Instrument: 


Analytical Method ID: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - Total IIlile Name: 


Prep Method ID: 7471A Dilution Factor: 


Prep Batch Number: TO3 10020 18 Percent Moisture 

Report Basis: Dry Weight Basis Analyst Initials: 

Sample prep wt./vol: 0.57 g Prep Extract Vol: 


Analyte CASNo Result Flags Units POL MDL 
Mercury 7439-97-6 3.4 mg/Kg 0.52 0019 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-15A Analysis Date: 

Prep Date: 10/24/2003 Instrument: 

Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 


Prep Method ID: 305 0-ICP Dilution Factor: 


Prep Batch Number: J03 1027001 Percent Moisture 

Report Basis: Dry Weight Basis Analyst Initials: 

Sample prep wt./vol: 1.OO g Prep Extract Vol: 


Analvte CASNo Result Flags Units POL MDL 
Arsenic 7440-38-2 95.0 mg/Kg 00094 0 00016 
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I 

I 


9/21/2003 5:25:00PM 

I
10/8/2003 2:44:27PM 
CVAA-1 

B031008S.WK 

10 
 I 


15 

CS 

50.00 ml I 

Rerun #: 

1 
 I 

10/24/2003 1 :06:33PM 

Sub Contract 
 I 

1 


15 

BC Research 


1.00 ml 

Rerun #: 
1 I 


I 

1 

I 

I 

I 

I 

I 




Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Nlactec Engineering & Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 03RDV17SL i 

Matrix: Soil Collection Date: 9/21/2003 5:40:00PM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309 193-1 6B Analysis Date: 10/8/2003 2:50:51PM 
Prep Date: 10/2/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Sen~isolid Waste by CVAA - Total &file Name: B031008S.WK 

Prep Method ID: 7471A Dilution Factor: 10 

Prep Batch Number: TO3 10020 18 Percent Moisture 16 
Report Basis: Dry Weight Basis Analyst Initials: CS 
Sample prep wt./vol: 0.56 g Prep Extract Vol: 50.00 mi 

Analyte CASNo Flags Units POL MDL Rerun #: 
Mercury 7439-97-6 7.6 %Kg 0 54 0 020 I 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-16A Analysis Date: 10/24/2003 1:06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: J03 102700 1 Percent Moisture 16 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 

Sample prep wt./vol: I .OO g Prep Extract Vol: 1.00 ml 

Analvte CASNo Result Plao,s Units POL MDL Rerun #: 
Arsenic 7440-38-2 194 rng/Kg 0 0096 0 0001 7 1 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309193 

Project: Red Devil Histor ic  Survey  

Client: M a c t e c  Engineer ing Sr Consul t ing Inc. 

Client Project Number: M a c t e c  

Report Section: Client Sample Report 
Client Sample Name: t 
Matrix: Soil Collection Date: 

The following test was conducted by: Analytica - Thomton 

Lab Sample Number: A03091 93-1 7B Analysis Date: 
Prep Date' 10/2/2003 Instrument: 
Analytical Method ID: SW7471A -Mercury in Solid or Scrnisol~d Waste by CVAA - Total Bile Namc: 

Prep Method ID: 7471A Dilution Factor: 

Prep Batch Number: TO3 10020 18 Percent Moisture 

Report Basis Dry Weight Basis Analyst Initials: 
Sample prep wt.1~01: 0.59 g Prep Extract Vol: 

Analyte CASNo Result W s U n i t s  PQL MDL 
Mercury 7439-97-6 5.7 m d K g  0.52 0.019 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-17A Analysis Date: 
Prep Date: 10/24/2003 Instrument: 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3 050-ICP Dilution Factor: 

Prep Batch Number: J03 1027001 Percent Moisture 
Report Basis: Dry Weight Basis Analyst Initials: 
Sample prep wt./vol: 1.OO g Prep Extract Voi: 

Analvte CASNo FlsgsUnits PQLMDL 
Arsenic 7440-38-2 38.0 mgKg 0.0098 0.00017 

912 1/2003 5:45:00PM 

10/8/2003 2:56:40PM 
CVAA-I 
B031008S.WK 
10 

18 
CS 

50.00 ml 

Rerun #: 
1 

10124/2003 1 :06:33PM 
Sub Contract 

1 

18 
BC Research 

1.00 ml 

Rerun #: 
1 

I 

I 

I 

I 

I 

I 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 03RDV19SL i 

Matrix: Soil Collection Date: 912 1/2003 5:58:00PM 

The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309193-18B Analysis Date: 10/23/2003 6:02:34PM 
Prep Date: 1011612003 Instrument: CVAA-I 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Hile Name: B3 1023S.WKS 
Prep Method ID: 7471A Dilution Factor: 100 

Prep Batch Number: TO3 1016004 Percent Moisture 11 
Report Basis: Dry Weight Basis Analyst Initials: CS 
Sample prep wt.1~01: 0.58 g Prep Extract Vol: 50.00 ml 

Analvte CASNo b s  Units POL MDL Rerun #: 
Mercury 7439-97-6 23 mgKg 4 9  018 3 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-18A Analysis Date: 1012412003 1 :06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: 503 1027001 Percent Moisture 11 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 
Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.OO ml 

Anal~te CASNo W Flags Units POL MDL Rerun #: 
Arsenic 7440-38-2 2,000 mgKg 0.0090 0.00016 1 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A03091 93 

Project: Red Devil Historic Survey 
Client: Mactec Engineering 82 Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 

Matrix: Soil Collection Date: 

The following test was conducted by: Analytica - Thornton 


Lab Sample Number: A03091 93- 19B Analysis Date: 

Prep Date: 1011 6/2003 Instrument: 

Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Name: 


Prep Method ID: 747 1 A Dilution Factor: 


Prep Batch Number: TO3 1016004 Percent Moisture 

Report Basis: Dry Weight Basis Analyst Initials: 

Sample prep wt./vol: 0.62 g Prep Extract Vol: 


Analvte CASNo Result Flags Units PQL MDL 
Mercury 7439-97-6 2.9 rng/Kg 026 00096 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A03091 93- 19A Analysis Date: 
Prep Date: 10/24/2003 Instrument: 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 

Prep Batch Number: J03 102700 1 Percent Moisture 
Report Basis: Dry Weight Basis Analyst Initials: 
Sample prep wt./vol: 1.OO g Prep Extract Vol: 

Analyte CASNo &&t Flaps Units 
Arsen~c 7440-38-2 645 rng/Kg 0011 000018 

I 

I 


9/21/2003 6:02:00PM 

I10/23/2003 4:48: 19PM 

CVAA-1 

B31023S.WKS 

5 
 I 

22 

CS 


50.00 ml I 
Rerun #: 

1 I 
10/24/2003 1:06:33PM 

Sub Contract 
 I 
1 

22 

BC Research 


1 .OO ml 


Rerun #: 
1 I 
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I 
I Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

Report Section: Client Sample Report 

Client Sample Name: 03RDV21SL
I I 
Matrix: Soil Collection Date: 

The following test was conducted by: Analytica - Thornton 


Lab Sample Number: A0309 193-20B Analysis Date: 

Prep Date: 10/16/2003 Instrument: 

Analytical Method ID. SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Bile Name: 


Prep Method ID: 7471A Dilution Factor: 


Prep Batch Number: TO3 1016004 Percent Moist~~re 

Report Basis: Dry Weight Basis Analyst Initials: 


Sample prep wt./vol: 0.63 g Prep Extract Vol: 


Analyte -CASNo &&!$ Flats Units 

Mercury 7439-97-6 2.5 m5'Kg 


The following test was conducted by: BC Research Inc. 


Lab Sample Number: A03091 93-20A Analysis Date: 

Prep Date: 10/24/2003 Instrument: 

Analytical Method ID- SW6020 - ICPMS - Total (BC Research) File Name: 


Prep Method ID: 3050-ICP Dilution Factor: 


Prep Batch Number: 503 1027001 Percent Moisture 

Report Basis: Dry Weight Basis Analyst Initials: 

Sample prep wt./vol: 1.OO g Prep Extract Vol: 


Analyte CASNo Flats Units POL MDL 
Arsenic 7440-38-2 983 mg/Kg 0.0092 0.00016 

9/22/2003 1 1 :45:00AM 

10/23/2003 4:54:45PM 
CVAA-I 
B31023S.WKS 
5 
13 
CS 

50.00 ml 

Rerun #: 
1 

10/24/2003 1 :06:33PM 
Sub Contract 

1 

13 
BC Research 

1.00 ml 

Rerun #: 
I 



Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309193 
 I 
Project: Red Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. I
Client Project Number: Mactec 

Report Section: Client Sample Report 
Client Sample Name: t I 

Matrix: Soil Collection Date: 9/22/2003 11 :38:00AM 

The following test was conducted by: Analytica - Thornton I
Lab Sample Number: A0309193-21B Analysis Date: 10/23/2003 5:Ol:OlPM 

Prep Date: 10/16/2003 Instrument: CVAA-I 

Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total @Tile Name: B3 1023S.WKS 

Prep Method ID: 7471 A Dilution Factor: 5 
 I 

16
Prep Batch Number: TO3 1016004 Percent Moisture 
Report Basis: Dry Weight Basis Analyst Init~als: CS 

Sample prep wt./vol: 0.57 g Prep Extract Vol: 50.00 ml 
 I 
Analyte CASNo Flags Units POL MDL Rerun #: 

Mercury 7439-97-6 3.4 mglKg 026 0.0097 1 


The following test was conducted by: BC Research Inc. 1 

Lab Sample Number: A0309193-21A Analysis Date: 1012412003 1 :06:33PM 

Prep Date: 10/24/2003 Instrument: Sub Contract 

Analytical Method ID: SW6020 - ICPMS -Total (BC Research) File Name: 
 I 
Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: J03 1027001 Percent Moisture 16 

Report Basis: Dry Weight Basis Analyst Initials: BC Research 
 I 

Sample prep wt./vol: 1.00 g Prep Extract Vol: 1.00 ml 

Analyte CASNo Flags Units POL MDL Rerun #: 

Arsenlc 7440-38-2 232 mglKg 0.0096 0 00017 1 
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Detailed Analytical Report Analytica Alaska Inc: 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 
Report Section: Client Sample Report 
Client Sample Name: 03RDV23SL i 
Matrix: Sol1 Collection Date: 9/22/2003 10:OO:OOAM 

The following test was conducted by: Analytica - Thomton 

Lab Sample Number: A0309 193-22B Analysis Date: 10/23/2003 5:07: 14PM 
Prep Date: 10/1 612003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Bile Name: B31023S.WKS 

Prep Method ID: 7471A Dilution Factor: 5 

Prep Batch Number: TO3 101 6004 Percent Moisture 13 
Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.61 g Prep Extract Vol: 50.00 mi 

Analyte CASNo &&t Flaes Units POL MDL Rerun #: 
Mercury 7439-97-6 2.9 mg/Kg 024 0 0088 1 

-- -

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-22A Analysis Date: 10/24/2003 I :06:33AM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: J03 1027001 Percent Moisture 13 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 

Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.00 ml 

Analyte CASNo Flags Units PQL MDL Rerun #: 
Arsenic 7440-38-2 359 m a g  00093 0.00016 1 
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Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A0309193 

Project: R e d  Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. IClient Project Number: Mactec 

Report Section: Client Sample Report 
Client Sample Name: t 1 
Matrix: Soil Collection Date: 9/22/2003 1 1:40:00AM 

The following test was conducted by: Analytica - Thotnton ILab Sample Number: A0309193-23B Analysis Date: 10/9/2003 2:37:58PM 
Prep Date: 10/7/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Rile Name: B03 1009S.WK 
Prep Method ID: 747 1 A Dilution Factor: 100 1 
Prep Batch Number: TO3 1007004 Percent Moisture 22 
Report Basis: Dry Weight Basis Analyst Initials: CS 
Sample prep wt./vol: 0.58 g Prep Extract Vol: 50.00 ml 

Analyte CASNo && Fla~sUnits  POL MDL Rerun #: 
Mercury 7439-97-6 6.2 rng/Kg 5.5 0.21 2 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: A0309193-23A Analysis Date: 10/24/2003 1:06:33PM 
Prep Date: 10/24/2003 Instrument: Sub Contract 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 

Prep Method ID: 3050-ICP Dilution Factor: 1 
Prep Batch Number: J03 1027001 Percent Moisture 22 
Report Basis: Dry Weight Basis Analyst Initials: BC Research 
Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.OO ml 

Analyte CASNo Result Flags Units PQL MDL Rerun #: 
Arsentc 7440-38-2 253 rng/Kg 0011 000018 1 I 
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t Detailed Analytical Report Analytica Alaska Inc. 

Workorder (SDG): A0309 193 

e 
Project: Red  Devil Historic Survey  
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

Report Section: Client Sample Report 

Client Sample Name: 03RDV25SL
e i 
Matrix: Soil Collection Date: 9/22/2003 1 1:55:00AM 

I The following test was conducted by: Analytica - Thornton 

Lab Sample Number: A0309193-24B Analysis Date: 10/9/2003 2:44:06PM 
Prep Date: 10/7/2003 Instrument: CVAA-I 
Analytical Method ID: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Bile Name: B03 1009S.WK 
Prep Method ID: 747 1 A Dilution Factor: 10 
Prep Batch Number: TO3 1007004 Percent Moisture 11 
Report Basis: Dry Weight Basis Analyst Initials: CS 

Sample prep wt./vol: 0.63 g Prep Extract Vol: 50.00 ml 

Analyte CASNo && Flags Units POL MDL Rerun #: 
Mercury 7439-97-6 2.9 mg/Kg 044 0017 2 

The following test was conducted by: BC Research Inc. 


Lab Sample Number: A0309193-24A Analysis Date: 10/24/2003 1 :06:33PM 

Prep Date: 10/24/2003 Instrument: Sub Contract 

Analytical Method ID- SW6020 - ICPMS - Total (BC Research) File Name: 


Prep Method ID: 30.50-ICP Dilution Factor: 1 


I Prep Batch Number: 503 1027001 Percent Moisture 1 1  
Report Basis: Dry Weight Basis Analyst Initials: BC Research 

Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.OO ml 

1 Analvte CASNo Result Flags Units PQL MDL Rerun #: 
Arsenic 7440-38-2 230 mg/Kg 0 0092 0 00016 1 



Detailed Analytical Report Analytica Alaska Inc. 
Workorder (SDG): A03 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 
Client Project Number: I 
Report Section: Client Sample Report 
Client Sample Name: 03RDV26SL 
Matrix: Soil Collection Date: 9/23/2003 1 l:35:00AM 

The following test was conducted by: Analytica - Thomton ILab Sample Number: A0309193-25B Analysis Date: 10/9/2003 2:49:42PM 
Prep Date: 10/7/2003 Instrument: CVAA-1 
Analytical Method ID: SW7471A -Mercury in Solid or Semisolid Waste by CVAA -Total RileName: B03 1009S.WK 
Prep Method ID: 747 1A Dilution Factor: 100 J 
Prep Batch Number: TO3 1007004 Percent Moisture 14 
Report Basis: Dry Weight Basis Analyst Initials: CS 
Sample prep wt./vol: 0.60 g Prep Extract Vol: 50.00 ml 1 
Analyte CASNo &!& Flags Units POL MDL Rerun #: 
Mercury 7439-97-6 160 mglKg 4.9 018  2 

The following test was conducted by: BC Research Inc. 


Lab Sample Number: A0309193-25A Analysis Date: 10/24/2003 1 :06:33PM 

Prep Date: 10/24/2003 Instn~ment: Sub Contract 

Analytical Method ID: SW6020 - ICPMS - Total (BC Research) File Name: 


Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: J03 1027001 Percent Moisture 14 

Report Basis: Dry Weight Basis Analyst Initials: BC Research 


Sample prep wt./vol: 1.OO g Prep Extract Vol: 1.00 ml 


Anal~te CASNo Result Flags Units POL MDL Rerun #: 
Arsen~c 7440-38-2 980 mgKg 0.0093 0 00016 1 I 
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Detailed Analytical Report Analytica Environmental Laboratories, Inc. 
Workorder (SDG): A03091 93 

Project: 
Client: 

Red Devil Historic Survey 

Mactec Engineering & Consulting Inc. 

Client Project Number: 

Report Section: 
Mactec 

Method Blank Report 
Client Sample Name: 

Matrix: Solid 

MB t 
Collection Date: 10/2/2003 12:OO:OOAM 

The following test was conducted by. Analytica - Thomton 

Lab Sample Number: TO3 10020 18-MI3 Analysis Date: 
Prep Date: 10/2/2003 Instrument: 
Analytical Method ID: SW7471A - Mercury in Solid or Sen~isolid Waste by CVAA - Total Bile Name: 

10/6/2003 12:03:52PM 
CVAA-1 
B031006S.WK 

Prep Method ID: 7471A Dilution Factor: 1 

Prep Batch Number: TO3 10020 18 
Report Basis: Dry Weight Basis 
Sample prep wt./vol: 0.50 g 

Percent Moisture 
Analyst Initials: 

Prep Extract Vol: 

NA 
CS 

50.00 ml 

Analvte 
Mercury 

CASNo 
7439-97-6 ND 

Flags Units 
rng/Kg 

PQId MDL 
0 050 00019 

Rerun #: 
1 

Lab Sample Number: 
Prep Date: 
Analytical Method ID: 

TO3 1007004-MB Analysis Date: 
10/7/2003 Instrument: 
SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Vile Name: 

10/8/2003 3 :50:00PM 
CVAA-1 
B031008S.WK 

Prep Method ID: 747 1 A Dilution Factor: I 
Prep Batch Number: 
Report Basis: 
Sample prep wt./vol: 

TO3 1007004 
Dry Weight Basis 
0.50 g 

Percent Moisture 
Analyst Initials: 

Prep Extract Vol: 

NA 
CS 

50.00 ml 

Analvte 
Mercury 

CASNo 
7439-97-6 

Result 
ND 

Flags Units 
mg/Kg 

POL MDL 
0 050 0 0019 

Rerun #: 
1 

Lab Sample Number: 
Prep Date: 
Analytical Method ID: 

Prep Method ID: 

TO3 1016004-MB Analysis Date: 
10/16/2003 Instrument: 
SW7471A - Mercury in Solid or Semisolid Waste by CVAA - Total Bile Name: 

7471A Dilution Factor: 

10/23/2003 3:28:58PM 
CVAA-1 
B3 1023S.WKS 

1 
Prep Batch Number: 
Report Basis: 
Sample prep wt.lvol: 

TO3 101 6004 
Dry Weight Basis 
0.50 g 

Percent Moisture 
Analyst Initials: 

Prep Extract VoI: 

N A  ' 

CS 
50.00 mi 

Analvte 
Mercury 

CASNo 
7439-97-6 

Result 
ND 

Flags Units 
mdKg 

POL MDL 
0050 00019 

Rerun #: 
I 

The following test was conducted by: BC Research Inc. 

Lab Sample Number: J03 102700 1-MB 
Prep Date: 10/24!2003 
Analytical Method ID: SW6020 - ICPMS - Total (BC Research) 

Analysis Date: 
Instntrnent: 
File Name: 

10/24/2003 1 :06:33PM 
Sub C~ntrect  

Prep Method ID: 3050-ICP Dilution Factor: 1 

Prep Batch Number: 
Report Basis: 
Sample prep wtJvol: 

503 1027001 
Dry Weight Basis 
1.OO g 

Percent Moisture 
Analyst Initials: 

Prep Extract Vol: 

N A  
BC Research 

1.00 mi 

Analvte CASNo Result Flags Units a MDL Rerun #: 
Arsenic 7440-38-2 ND mg/Kg 0.40 0.00014 
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Detailed Analytical Report Analytica Alaska Southeast 
Workorder (SDG): A03091 93 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 1 
Tests Run at: Analytica Environmental Laboratories - Thomton, Colorado 
Workorder (SDG): A03091 93 
Project: Red Devil Historic Survey 
Project Number: I QUALITY CONTROL REPORT 
Prep Batch: TO31002018 I 

LCS REPORT 

Analysis: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - To MB: TO3 10020 18-MB 


Prep Date: 10/2/2003 

MB Anal. Date: 10/6/2003 12:03:52PM Units: miZKg 
LCS Anal. Date: 1016/2003 12: 10:19PM Matrix: Solid 

Analvte Name Sam~Result LCSRes. SPLev Recov. Recov Lim RPDLim & 

Mercury ND 2.16 2.48 87.1 70 - 130 
 I 
Prep Batch: TO31007004 

3 
SAMPLE DUPLICATE REPORT 

Analysis: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - To 	 Base Sample:A0309193-24B 
Prep Date: 101712003 

Samp. Anal. Date: 101912003 2:44:06PM Units: mgn<g 
DUP Anal. Date: 101912003 3: 12:26PM Matrix: Soil 

Analvte Name SamvResult DUPRes. RPDLirn & 1 
Mercury 	 2.94 2.28 25.3 35 

LCS REPORT 
Analysis: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - To MB: TO3 1007004-MB 

Prep Date: 101712003 

MB Anal. Date: 101812003 3:50:00PM Units: mg/Kg 
LCS Anal. Date: 101812003 3:55:41PM Matrix: Solid 
Analvte Name SamvResult LCSRes. SPLev Recov. Recov Lim RPDLirn & 
Mercury ND 234 2.48 94.4 70 - 130 1 

MS REPORT 
Analysis: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - To 

Samp. Anal. Date: 10/912003 2:44:06PM 

MS Anal. Date: 101912003 3: 18:50PM 

Parent: 

Prep Date: 

Units: 

Matrix: 

A03091 93-24B 

101712003 

m a g  

Soil 

Analvte Name 
Mercury 

SamvResult 
2.94 

MSRes. 
1.85 

SPLev 
2.53 

Recov. 
-43.0 

Recov Lim 
70 - 130 10wAas 

& 

t 

Page 30 of 4 1 



Detailed Analytical Report Analytica Alaska Southeast 

Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

II 

Tests Run at: Analytica Environmental Laboratories - Thornton, Colorado 
Workorder (SDG): A0309193 
Project: Red Devil Historic Survey 
Project Number: QUALITY CONTROL REPORT 
Prep Batch: TO31016004 

I 	 SAMPLE DUPLICATE REPORT 

Analysis: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - To 	 Base Sample:A0309193-18B 
Prep Date: 10116/2003 

Samp. Anal. Date: 1012312003 6:02:34PM Units: m?&g 
DUP Anal. Date: 10/23/2003 6:08: 15PM Matrix: Soil 

Analvte Name SampResult DUPRes. RPD RPDLim & 
Mercury 23.2 0.00285 200.0 3 5 OUT 

LCS REPORT 
Analysis: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - To MB: TO3 101 6004-MI3 

Prep Date: 1011612003 

ME3 Anal. Date: 10/23/2003 3:28:58PM Units: m?&g 
LCS Anal. Date: 1012312003 5:56:45PM Matrix: Solid 

Analyte Name SarnuResult LCSRes. SPLev Recov. Recov Lim RPDLim & 
Mercury ND 3.24 2.48 130.6 70 - 130 high 

MS REPORT 
Analysis: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - To Parent: A0309193-l SB 

Prep Date: 10/16/2003 

Samp. Anal. Date: 10/23/2003 6:02:34PM Units: mg/Kg 

MS Anal. Date: 10/23/2003 6:13:55PM Matrix: Soil 

Analyte Name Sam~Result MSRes. SPLev Recov. Recov Lim 

Mercury 23.2 24.1 2.30 39.1 70 - 130 NOTE2 

SERIAL DILUTION REPORT 
Analysis: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - To Base Sample:A0309193-18B 

Prep Date: 10/16/2003 

Samp. Anal. Date: 10/23/2003 6:02:34PM Units: mg/Kg 

SER DlL. Date: 1012312003 4:23:02PM 	 Matrix: Soil 

Analyte Name SampResult POL. MDL. SerialRes. SerPOL. 

Mercury 23.2 4.9 0.18 10.9 0.24 72.1 OUT 
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Detailed Analytical Report Analytica Alaska Southeast 
Workorder (SDG): A0309 193 

Project: Red Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. 


Client Project Number: Mactec 

FOOTNOTES TO QC REPORT I 
( Note 1: Results are shown to three significant figures to avoid rounding errors in calculations. I 

Note 2: If the sample concentration is greater than 4 times the spike level, a recovery is not meaningful, and the result 

should be used as a replicate. In such cases the spike IS not as high as expected random measurement variability ofthe 

sample result itself. 


Note 3: For sample duplicates, if the result is less than the PQL, the duplicate RPD is not applicable. If the sample and duplicate results are not 

five times the PQL or greater, then the RPD is not expected to fall within the window shown and the comparison should be made on the basis of 

the absolute difference. Analytica uses the criterion that the absolute difference should be less than the PQL for water or less than 2XPQL for 

other matrices. 

Note 4: For serial dilutions, if the result is less than the PQL, the duplicate RPD is not applicable. If the sample result is not 50 times the MDL 

or greater, then the fact that the RPD does not meet the 10% criterion has little signifcance. Otherwise it indicates that a matrix bias may 

exist at the analytical step. 
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Detailed Analytical Report Analytica Alaska Southeast 

Workorder (SDG): A0309 193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

Tests Run at: Analytica Environmental Laboratories - Thornton, Colorado 

Workorder (SDG): A03091 93 

Project: Red Devil Historic Survey 
Project Number: QUALITY CONTROL REPORT 
Prep Batch: TO31018005 

I I

I 

SAMPLE DUPLICATE R E P O R T  

Analysis: Percent Moisture (ASTM D2216) Base Sample:A0309193-12B 
Prep Date: 10/17/2003 

Samp. Anal. Date: 10/18/2003 10:27: 13AM Units: % 

DUP Anal. Date: 10/18/2003 10:27: 13AM Matrix: Soil 


Analvte Name SampResult DUPRes. RPD RPDLim F&g 


Moisture 7.07 7.84 10.3 20 


FOOTNOTES TO QC REPORTI1 Note 1: Results are shown to three significant figures to avoid rounding errors in calculations. 
I
I 

Note 2: If the sample concentration is greater than 4 times the spike level, a recovery is not meaningful, and the result 

should be used as a replicate. In such cases the spike is not as high as expected random measurement variability of the 

sample result itself. 


Note 3: For sample duplicates, if the result is less than the PQL, the duplicate RPD is not applicable. If the sample and duplicate results are not 

five times the PQL or greater, then the RPD is not expected to fall within the window shown and the comparison should be made on the basis of 

the absolute difference. Analytica uses the criterion that the absolute difference should be less than the PQL for water or less than 2XPQL for 

other matrices. 

Note 4: For serial dilutions, if the result is less than the PQL, the duplicate RPD is not applicable. If the sample result is not 50 times the MDL 

or greater, then the fact that the RPD does not meet the 10%criterion has little signifcance. Otherwise it indicates that a matrix bias may 

exist at the analytical step. 
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Detailed Analytical Report Analytica Alaska Southeast 	 IWorkorder (SDG): A0309 193 

Project: 	 Red  Devil Historic S u w e y  

Client: Mactec Engineering & Consulting Inc. 	 I 
Client Project Number: Mactec 

Tests Run at: Analytica Environmental Laboratories - Juneau, Alaska 
Workorder (SDG): A03091 93 I
Project: Red Devil Historic Survey 
Project Number: QUALITY CONTROL REPORT 
Prep Batch: 5031027001 I 

SAMPLE DUPLICATE R E P O R T  

Analysis: SW6020 - ICPMS - Total (BC Research) 	 Base Sample:A0309193-14A 

Prep Date: 10/24/2003 


Samp. Anal. Date: 10/24/2003 1:06:33PM Units: mg/Kg 

DUP Anal. Date: 10/24/2003 1:06:3?PM Matrix: Soil 


Analvte Name SampResult DUPRes. RPD RPDLim & 

Arsenic 121 111 8.6 20 


FOOTNOTES TO QC REPORTI 	 IINote 1:  Results are shown to three signiticant figures to avoid rounding errors in calculations. 	 I 
Note 2: If the sample concentration is greater than 4 times the spike level, a recovery is not meaningful, and the result 

should be used as a replicate. In such cases the spike is not as high as expected random measurement variability of the 

sample result itself. 


Note 3: For sample duplicates, if the result is less than the PQL, the duplicate RPD is not applicable. If the sample and duplicate results are not 

five times the PQL or greater, then the RPD is not expected to fall within the window shown and the comparison should be made on the basis of 

the absolute difference. Analytica uses the criterion that the absolute difference should be less than the PQL for water or less than 2XPQL for 

other matrices. 

Note 4: For serial dilutions, if the result is less than the PQL, the duplicate RPD is not applicable. If the sample result is not 50 times the MDL 

or greater, then the fact that the RPD does not meet the 10% criterion has little signifcance. Otherwise it indicates that a matrix bias may 

exist at the analytical step. 
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I Detailed Analytical Report Analytica Alaska Southeast 
Workorder (SDG): A03091 93 

Project: Red Devil Historic Survey 

Client: Mactec Engineering & Consulting Inc. 


Client Project Number: Mactec 


f QC BATCH ASSOCIATIONS - BY METHOD BLANK 

A a b  Proiect ID: 19,942 Lab Proiect Number: A0309193 

Prep Date: 10/2/2003 
Lab Method Blank Id: TO3 1002018-MB 
Prep Batch ID: TO31002018 

Method: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - To 

This Method blank and sample preparatton batch are associated with the following samples, spikes, and duplicates: 

SampleNum ClientSampleName DataFile AnalvsisDate 

B0309283-01A Batch QC B031006S.WKS 10/6/2003 1 :06:45PM 

TO3 1002018-LCS LCS B03 1006S.WKS 10/6/2003 12: 10: 19PM 
B0309283-01A-DUP DUP B03 1006S.WKS 10/6/2003 1:12:34PM 

B0309283-0 1 A-MS MS B031006S.WKS 10/6/2003 1 :l8:3 1PM 

A03091 93-08B 03RDVO8SL B031008S.WKS 10/8/2003 1:56:33PM 
A03091 93-09B 03RDVO9SL B03 1008S.WKS 10/8/2003 2:08:05PM 

A0309193-10B 03RDVlOSL B03 1008S.WKS 10/8/2003 2: 13:48PM 

A0309193-1 lB  03RDV12SL B03 1008S.WKS 10/8/2003 2: 19:38PM 

A0309193-13B 03RDV14SL B03 1008S.WKS 10/8/2003 6:34: 19PM 

A0309193-14B 03RDV15SL B031008S.WKS 10/8/2003 2:37:44PM 
A0309193-15B 03RDV16SL B031008S.WKS 10/8/2003 2:44:27PM 

A0309193-16B 03RDV17SL B031008S.WKS 10/8/2003 2 5 0 5  1PM 

A0309193-17B 03RDV 18SL B031008S.WKS 10/8/2003 2:56:40PM 

A0309193-01B 03RDVOlSL B3 1007S.WKS 10/8/2003 1:15:llPM 
A0309193-02B 03RDVO2SL B3 1007S.WKS 10/8/2003 1:20:5 1PM 

A0309 193-03B 03RDVO3SL B31007S.WKS 10/8/2003 1 :26:5 1PM 

A0309193-04B 03RDV04SL B3 1007S.WKS 10/8/2003 1 :32:44PM 

A03091 93-05B 03RDVO5SL B3 1007S.WKS 10/8/2003 ,1:38:28PM 

A0309 193-06B 03RDVO6SL B3 1007S.WKS 10/8/2003 1 :44:33PM 

A03091 93-07B 03RDVO7SL B3 1007S.WKS 10/8/2003 1 :50:55PM 

A03091 93-12B 03RDV13SL B03 1009S.WKS 10/9/2003 2:55:20PM 
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Detailed Analytical Report Analytica Alaska Southeast 
Workorder (SDG): A0309 193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

QC BATCH ASSOCIATIONS - BY METHOD BLANK 

Lab Project ID: 19,942 Lab Project Number: A0309193 

Prep Date: 101712003 
Lab Method Blank Id: TO3 1007004-MB 
Prep Batch ID: TO3 1007004 

Method: SW7471A -Mercury in Solid or Semisolid Waste by CVAA - To 

This Method blank and sample preparation batch are associated with the following samples, spikes, and duplicates: 

SamvleNum ClientSamvleName 

A03091 93-23B 03RDV24SL 
A03091 93-24B 03RDV25SL 
A03091 93-25B 03RDV26SL 

A03091 93-24B-DUP DUP 

A03091 93-24B-MS MS 

TO3 1007004-LCS LCS 

Lab Method Blank Id: TO3 1016004-MB 
Prep Batch ID: TO31016004 

DataFile AnalvsisDate 

B031009S.WKS 10/9/2003 2:37:58PM 
B03 1009S.WKS 10/9/2003 2:44:06PM 
B03 1009S.WKS 10/9/2003 2:49:42PM 

B03 1009S.WKS 10/9/2003 3: 12:26PM 

B03 1009S.WKS 10/9/2003 3: 18:50PM 

B03 1008S.WKS 10/&/2003 3:55:41PM 

Prep Date: 1011 612003 

Method: SW7471A - Mercury in Solid or Semisolid Waste by CVAA - To 


This Method blank and sample preparation batch are associated with the following samples, spikes, and dupltcates: 


SampleNum ClientSamvleName 

A03091 93- 18B 03RDV19SL 

A0309193-19B 03RDV2OSL 

A03091 93-20B 03RDV21SL 

A03091 93-21B 03RDV22SL 
A03091 93-22B 03RDV23SL 

TO3 101 6004-LCS LCS 
A03091 93-1 8B-DUP DUP 
A0309193-1 8B-MS MS 

DataFile AnalvsisDate 

B3 1023S.WKS 1012312003 6:02:34PM 

B3 1023S.WKS 10/23/2003 4:48: 19PM 

B3 1023S.WKS 1012312003 4:54:45PM 

B3 1023S.WKS 1012312003 5:Ol :O 1PM 
B3 1023S.WKS 10/23/2003 5:07: 14PM 

B3 1023S.WKS 1012312003 5:56:45PM 
B3 1023S.WKS 10123/2003 6:08: 15PM 

B3 1023S.WKS 1012312003 6: 13:55PM 
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I Detailed Analytical Report Analytica Alaska Southeast 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

QC BATCH ASSOCIATIONS - BY METHOD BLANK 

Lab Project ID: 19,942 Lab Project Number: A0309 193 

Prep Date: 1011712003 
Lab Method Blank Id: TO3 10 18005-MB 
Prep Batch ID: TO31018005 

Method: Percent Moisture (ASTM D22 16) 

This Method blank and sample preparation batch are associated with the following samples, spikes, and duplicates: 

SarnpleNurn ClientSamvIeName DataFile AnalvsisDate 

A0309193-01B 03RDVOISL 1011812003 10:27:13AM 
A03091 93-02B 03RDVO2SL 10/18/2003 10:27:13AM 

A0309193-03B 03RDVO3SL 10/18/2003 10:27: 13AM 

A0309193-04B 03RDVO4SL 10/18/2003 10:27:13AM 

A0309193-05B 03RDVOSSL 1011 812003 10:27:13AM 

A03091 93-06B 03RDV06SL 1011812003 10:27:13AM 

A0309 193-07B 03RDVO7SL 10/18/2003 10:27:13AM 

A0309193-08B 03RDVO8SL 1011812003 10:27:13AM 

A03091 93-09B 03RDVO9SL 10l1812003 10:27:13AM 

A0309193-10B 03RDV 1 OSL 10/1812003 10:27:13AM 

A0309193-1 lB 03RDV 12SL 1011 812003 10:27: 13AM 

A0309193-12B 03RDV 13SL 1011 812003 10:27: 13AM 

A0309193-13B 03RDV 14SL 10/18/2003 10:27:13AM 

A0309193-14B 03RDV15SL 10/18/2003 10:27:13AM 

A0309193-15~ O3RDVI 6SL 1011 812003 10:27: 13AM 

A0309193-16B 03RDV17SL 1011 812003 10:27: 13AM 

A0309193-17B 03RDV 18SL 1011 812003 10:27:13AM 

A0309193-18B 03RDV 19SL lOI18I2003 10:27:13AM 

A0309193-19B 03RDV2OSL 1011 812003 1027: 13AM 
A03091 93-12B-DUP DUP 1011 812003 10:27:13AM 



I 

Detailed Analytical Report Analytica Alaska Southeast 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering Sr Consulting Inc. 

Client Project Number: Mactec 

QC BATCH ASSOCIATIONS - BY METHOD BLANK 

Lab Project ID: 19,942 Lab Project Number: A0309193 

Lab Method Blank Id: TO3 101 8006-MB 
Prep Date: 10l1712003 

1Prep Batch ID. TO3 10 1 8006 
Method: Percent Moisture (ASTM D22 16) 

This Method blank and sample preparation batch are associated with the following samples, spikes, and duplicates: ISampleNum ClientSamvleNarne DataFile AnalvsisDate 

A0309193-20B 03RDV2 1 SL 10/18/2003 10:30:5 1AM 
A0309193-21B 03RDV22SL 101 18!2003 10:30:51AM 1
A03091 93-22B 03RDV23SL 10/1812003 10:30:51AM 

A03091 93-23B 03RDV24SL 1011 812003 10:30:5 1AM 

A0309193-24A 03RDV25SL 1011 812003 10:30:5 1AM I 
A0309193-25B 03RDV26SL 1011 8!2003 10:30:51AM 

B0310169-01A Batch QC 1011 812003 10:30:51AM 

B03 10169-0 1A-DUP DUP 1011 812003 10:30:51AM 
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Detailed Analytical Report Analytica Alaska Southeast 
Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 
Client Project Number: Mactec 

QC BATCH ASSOCIATIONS - BY METHOD BLANK 

Lab Project ID: 19,942 Lab Project Number: A0309193 

Prep Date: 10/24/2003 
Lab Method Blank Id: 503 102700 1-ME3 
Prep Batch ID: J03 102700 1 
Method: SW6020 - ICPMS - Total (BC Research) 

This Method blank and sample preparation batch are associated with the following samples, spikes, and duplicates: 

Sam~leNum ClientSamvleName DataFile AnalvsisDate 

A0309193-01A 03RDVO 1 SL 10/24/2003 1 :06:33PM 
A0309193-02A 03RDV02SL 10/24/2003 1 :06:33PM 

A03091 93-03A 03RDVO3SL 10/24/2003 1:06:33PM 

A03091 93-04A 03RDVO4SL 10/24/2003 1 :06:33PM 

A03091 93-05A 03RDVOSSL 10/24/2003 1 :06:33PM 
A0309193-06A 03RDVO6SL 10/24/2003 1 :06:33PM 

A0309193-07A 03RDVO7SL 10/24/2003 1 :06:33PM 

A03091 93-08A 03RDVO8SL 10/2412003 1 :06:33PM 

A03091 93-09A 03RDVO9SL 10/24/2003 1:06:33PM 

A0309193-10A 03RDV 1 OSL 10/24/2003 1 :06:33PM 
A0309193-1 lA 03RDV12SL 10124/2003 1 :06:33PM 

A0309193-I2A 03RDV13SL 10/24/2003 1:06:33PM 

A0309193-13A 03RDV14SL 10124/2003 1 :06:33PM 
A0309193-14A 03RDVl5SL 10/24/2003 1 :06:33PM 

A0309193-15A 03RDV 16SL 10/24/2003 1:06:33PM 

A0309193-16A 03RDV 17SL 1012412003 1 :06:33PM 

A03091 93-1 7A 03RDV 18SL 1012412003 1 :06:33PM 

A0309193-18A 03RDV19SL 1012412003 1:06:33PM 

A0309193-19A 03RDV2OSL 1012412003 1 :06:33PM 
A03091 93-20A 03RDV2 1 SL 1012412003 1 :06:33PM 

A03091 93-2 1 A 03RDV22SL 10124/2003 1 :06:33PM 

A03091 93-22A 03RDV23SL 1012412003 1 :06:33AM 

A0309193-23A 03RDV24SL 1012412003 1 :06:33PM 

A03091 93-2414 03RDV25SL 10124/2003 1:06:33PM 

A03091 93-25A 03RDV26SL 1012412003 1 :06:33PM 

A0309193-14A-DUP DUP 1012412003 1 :06:33PM 
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Detailed Analytical Report Analytica Alaska Southeast 

Workorder (SDG): A0309 193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. I 
Client Project Number: Mactec 

DATA FLAGS AND DEFINITIONS 
The PQL is the Method Quantitation Limit as defined by USACE. 
Reporting Limit: Limit below which results are shown as "ND". This may be the PQL, MDL, or avalue between. Sce 
the report conventions below. 

Result Field: 
ND =Not Detected at or above the Reporting Limit 
NA = Analyte not applicable (see Case Narrative for discussion) I 

Qualifier Fields: 
LOW = Recovery is below Lower Control Limit 
HIGH =Recovery, RPD, or other parameter is above Upper Control Limit I 
E = Reported concentration is above the instrument calibration upper range 

Organic Analysis Flags: 
B = Analyte was detected in the laboratory method blank 
J = Analyte was detected above MDL or Reporting Limit but below the Quant Limit (PQL) 

Inorganic Analysis Flags: 
J =Analyte was detected above the Reporting Limit but below the Quant Limit (PQL) 
W =Post digestion spike did not meet criteria 
S =Reported value determined by the Method of Standard Additions (MSA) 

Other Flags may be applied. See Case Narrative for Description 
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Detailed Analytical Report Analytica Alaska Southeast 

Workorder (SDG): A0309193 

Project: Red Devil Historic Survey 
Client: Mactec Engineering & Consulting Inc. 

Client Project Number: Mactec 

REPORTING CONVENTIONS FOR THIS REPORT 
A0309193 

TestPkpName 
602013050B (Solid) -
7471A17471A (Solid) 
BPMoist 

Total (BC Research) 
- Total Hg 

Basis 
Dry Weight Basis 
Dry Weight Basis 
As Received 

# Sip; Fips 
3 
2 
2 

R e ~ o r t i n aLimit 
Report to MDL, J qua1 below PQL 
Report to PQL 
Report to MDL, J qua1 below PQL 



I 	 ANALYTICA 
ALASKA Inc. 

I 

I 

I 

1 Support 
I Documentation 
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I 
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I 
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I 	 The Science of Analysis and The Art of Senlice 
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5438 Shaune Drive 12189 Pennsylvania Street 
Juneau, AK 99801 Thornton, CO 80241ANALYTICA (907)780-6668 (303) 469-8868 

G R 0 U P FAX: (907) 780-6670 FAX: (303) 469-5254 

0 70Business Days 5 ~ 
C3 75 Business Days 'WT 

#Business Days 
(Prior Authorization Required.) 

RELINQUISHEDBY SAMPLER: 1 RECEIVEDBY: RELINQUISHEDBY: RECEIVED BY: 1 Cooler Receipt Information 







Cooler Receipt Form 


MI-ANCHORAGE 


Client: Mactec Engineering & Consul Client Code: 010400 Order #: A03091 93 
Project: Red Devil Historic Survey 

1. Was airbill Attached? No Airbill #: Carrier Name: Client I 
2. Custody Seals? Yes How many? 2 Location: LID Seal Name: SF 

3. Seals intact? Yes 

4. Screened for radiation? NIA 

5. COC Attached? Yes 

6. Project Identification from custody paper: 

Properly Completed? Yes 

Red Devil Historic Survey 

Signed by AEL employee? Yes I 
7. Preservative: BlueGel 

Designated person initial here to acknowledge receipt: 

Temperature: 

)W Date: (?43D-0' 
COMMENTS: 2 coolers received at AAI 2.4,4.2 1 
B. Lon-In Phase: Samples Log-in Date: 913012003 Log-in By: dw 

C/ -
1. Packing Type: Bubblewrap I

2. Were samples in separate bags? Yes 

3. Were containers intact? Yes Labels agree with COC? Yes 

4. Number of boffles received: 50 Number of samples received: 25 

5. Correct containers used? Yes Correct preservatives added? Yes 

6. Sufficient sample volume? Yes 

7. Bubbles inVOA samples? NIA 

8. Was Project manager called and status discussed? No 1 
9. Was anyone called? NO Who was called? By whom? Date: 

COMMENTS: 
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-1 -J r, 

N: 3 0 3 8 4  


A 
811 W:8thAve. 5438 Shaune Drive 12189 Pennsylvania Street 

Anchorage,AK 99501 Juneau, AK 99801 Thornton, CO 80241ANALYTICA (907) 258-2155 (907) 780-8668 (303) 460-8868 Quote: 

G R O U P  FkX:(907) 268-8834 FAX:(907) 780-6670 FAX: (303)469-5254 

AEL-T;;ORNTON 
Project ID #: 

www.anatyticagroup.com Chain of Custody Record / Analysis Request 

010 Buslness Days 
0 15 Business Days 
0othec # ~usinessDays 
(Prior Authoriration Required.) 

RUINQUSHED BY SAMPLER. I RECEIVED BY: I RECEIVED BY: Cooler Recelpt information 





Cooler Receipt Form 

AEL-"TORNTON 

Client: Mactec Engineering & Consul Client Code: 010400 Order #: A03091 93 
Project: Red Devil Historic Survey 

Cooler ID: 2 

A. 	 Preliminary Examination Phase: Date cooler opened: 1011 I2003 
Cooler opened by: dm Signature: 

1. Was airbill Attached? Yes Airbill #: 7916 8375 3308 Carrier Name: FedEx I 
2. Custody Seals? Yes How many? 1 Location: front Seal Name: DW 

3. Seals intact? Yes 

4. Screened for radiation? N/A 

5. COC Attached? NIA Properly Completed? Yes Signed by AEL employee? Yes 

6. Project Identification from custody paper: Red Devel Historic Survey 

7. Preservative: BlueGel 	 Temperature: 2.8 I 
Designated person initial here to acknowledge receipt: 	 Date:D3,@1 
COMMENTS: 

6. Loa-In Phase: Samples Log-in Date: 10/1/2003 Log-in By: dm Signature: 

1. Packing Type: Bubblewrap 	 I 
2. Were samples in separate bags? Yes 

3. Were containers intact? Yes Labels agree with COC? Yes I4. Number of bottles received 25 	 Number of samples received: 25 

5. Correct containers used? Yes Correct preservatives added? NIA 

6. Sufficient sample volume? Yes I 
7. Bubbles in VOA samples? NIA 

8. Was Project manager called and status discussed? No I 
9. Was anyone called? NO Who was called? 	 Bywhom? Date: 

COMMENTS: 
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Cooler Receipt Form 

AAls~-.~~NM.I"., 

Client: Mactec Engineering & Consul Client Code: 010400 Order #: A0309 193 
Project: Red Devil Historic Survey 

Cooler ID: 3 

A. 	 Preliminary Examination Phase: Date cooler opened: 1011/2003 
Cooler opened by: KS Signature: 

1. Was airbill Attached? Yes Airbill #: DHL #8785612850 Carrier Name: DHL 	 I 
2. Custody Seals? Yes How many? 1 Location: on cooler Seal Name: DW 

3. Seals intact? Yes 

4. Screened for radiation? NO 

5. COC Attached? Yes Properly Completed? Yes Signed by AEL employee? Yes 

6. Project Identification from custody paper: Red Devil Historical Survey n 
7. Preservative: BlueGel 	 Temperature: 

Designated person initial here to acknowledge receipt: 	 Date: 

COMMENTS: 

B. Loq-In Phase: Samples Log-in Date: 101612003 Log-in By: KS Signature: @ 	 I 
1. Packing Type: 	 Other 

2. Were samples in separate bags? Yes 

3. Were containers intact? Yes Labels agree with COC? Yes 

4. Number of bottles received: 25 	 Number of samples received: 25 

5. Correct containers used? Yes Correct preservatives added? Yes 

6. Sufficient sample volume? Yes 

7. Bubbles in VOA samples? NIA 

8. Was Project manager called and status discussed? No 

9. Was anyone called? No Who was called? 	 By whom? Date: I 
COMMENTS: 
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Mercury Speciation in Red Devil Minesite Solids (Mactech) --. -- -- ----

analyzed by -- - -

Frontier Geosciences Aquat~c Geochemistry Group-414 Pontlus North SeattleflA 981 09 USA- - --- -. 

corn- --phone 206-622-6960 fax: 206-622-6870 e-mall: nicolasb@front~ergeosc~ences - -.. . -

dry Sequential Selective Extraction Mercury Levels, nglg (ppb) CH3Hg Hg' 


sample fraction F l  F2 F3 F4 F5 F6 sum (nglg) (pCl/mJ) comments 


03-RDV-02-SL 
dry basis 54.0 - --- -.--

% in fraction 1.O 0.1 0.5 7 9 

--- .-- ---

03-RDV-08-SL 0.785 16,783 - .  1 688 -. <4 5 
dry basis 282 - ---

1.3 100.0 0 0101 --- ---AI--

dry basis 

+ 

--- - -- --- , -- _ - - _ ... ----

03-RDV-12-SL _ 167 
22.8 195 -- -. -

% in f r a c t i o ~  1.0 _ 2.0 15.5- 0.2 --

-- - ---..-.--

40.3 0.4 37.4- c4.5- -___ ___--.---- -
-. 03-RDV-13-SL - 0.921 

dry basis- - 43.8 0.4 40.6 

- % in fraction -- 0.0 0.0 - 0.0 0 2 

-. pp -- -- -

03-RDV-16-SL c4 5 . - -.-- _ 

dry basis 0 220 --

% in fraction -

- _- I ,-- _ -- _- -

03-RDV-17-SL 0.855 253 


dybasis 31 0 I-p _- -- . 

% in fraction 0.1 1.3 100 0 



-- based on 21 replicates 
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