
TECHNICAL  MEMORANDUM 
 
Golder Associates Ltd. 
2390 Argentia Road Telephone:  905-567-4444 
Mississauga, ON, Canada  L5N 5Z7 Fax Access:  905-567-6561 

 
TO: Elliot Sigal (Cantox Environmental Inc.) DATE: February 13, 2007 

FROM: Tammie Morgan, John Goodin (Golder 
Associates Ltd.) 

JOB NO: 04-1112-069 (6000) 

EMAIL: tmorgan@golder.com; jgoodin@golder.com  

RE: Bioaccessibility Testing of Soil and Dust  Samples 
 
 
1.0 INTRODUCTION AND METHODS 

Golder Associates Ltd. (Golder) was retained by Cantox Environmental Inc. (Cantox) to conduct 
in vitro bioaccessibility testing of metals-contaminated soil and house dust samples from the 
Sudbury area.  In total, 37 soil samples and 10 house dust samples were tested.  The testing was 
conducted in support of previous bioaccessibility testing completed in 2005 in which 72 soil 
samples and 10 house dust samples from the Sudbury area were analyzed (Golder, 2006) for the 
Human Health Risk Assessment being conducted as part of the Sudbury Soils Study.   

Metal bioaccessibilities were determined following both the gastric and intestinal phases of 
extraction.  The testing was conducted according to the Standard Operating Procedure used in the 
previous testing (Golder, 2006) with the following modifications: 

• The pH of the extraction fluid was measured at the beginning and the end of the 
gastric and intestinal phases; and, 

• 30 mL of extraction fluid was removed from the bags following the gastric phase of 
extraction for metal analyses.  The volume removed was replaced with fresh gastric 
extraction fluid to maintain a constant fluid volume in the gastric and intestinal 
phases. 

When 1 g of a house dust sample was not available, 0.5 g of sample was used in the extraction 
procedure.  Volumes of extraction fluid and masses of pepsin, bile and pancreatin were scaled-
down accordingly (i.e., 50 mL of extraction fluid, 0.5 g of pepsin, 0.175 g of bile and 0.0175 g of 
pancreatin were used when 0.5 g of sample was available). 

 

 

 

 
OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, AFRICA, ASIA AND AUSTRALIA 

mailto:tmorgan@golder.com
mailto:jgoodin@golder.com


Elliot Sigal  February 13, 2007 
Cantox Environmental Inc. - 2 - 04-1112-069 (6000) 

 

Golder Associates 

As part of Golder’s intensive quality assurance and quality control (QA/QC) program additional 
samples were analyzed, including reagent blanks, bottle blanks, blank spikes, duplicates and 
standard reference materials (SRM; SRM 2711 (Montana II Soil); SRM 2583 (Trace Elements in 
Indoor Dust)). 

Metal bioaccessibilities were calculated as a percent of the mass-balance quotient of the metal 
mass in the gastric or intestinal extraction fluid and the metal mass in the <250 µm soil fraction or 
<60 µm dust fraction.  For the calculation of metal bioaccessibilities of soil samples and house 
dust samples in which 100 mL of extraction fluid were used, a dilution factor of 100/70 was 
applied to the metal concentrations in the intestinal fluid samples to account for the removal and 
addition of fresh gastric fluid following the gastric phase of extraction.  For those house dust 
samples in which 50 mL of extraction fluid were used, a dilution factor of 50/20 was applied.      

For soil samples where two bottle blanks were analysed, the metal mass in the extraction fluid 
was corrected by subtracting the average metal mass in the bottle blanks if there were detectable 
metal concentrations in the bottle blanks.  If metal concentrations in the bottle blanks were 
undetectable, the metal mass in the extraction fluid was not corrected.  If only one of the two 
bottle blanks analyzed had detectable concentrations, the metal mass in the extraction fluid was 
corrected for by subtracting the average of the metal mass in the bottle blanks as calculated from 
the detectable concentration and the detection limit.  For dust samples where only one bottle 
blank was analysed, the metal mass in the extraction fluid was corrected by subtracting the metal 
mass in the bottle blank if there was a detectable metal concentration in the blank.  If the metal 
concentration in the blank was undetectable, the metal mass in the extraction fluid was not 
corrected.   

2.0  RESULTS OF BIOACCESSIBILITY TESTING 

2.1 Soil and House Dust Samples 

The results of the bioaccessibility testing of soil and house dust samples are provided in Tables 1 
and 2, respectively.  Included are the sample number, mean and 95% upper confidence limits of 
the mean.  95% upper confidence limits of the mean (95UCL) were calculated using the U.S. 
EPA program ProUCL (U.S. EPA Version 3.0; available at 
http://www.epa.gov/esd/tsc/software.htm).  To remain consistent with the previous testing 
conducted, both the Student’s-t UCL and the Chebychev UCL are provided.  The UCL as 
recommended by the program is provided in bold text.   

2.2 Quality Assurance and Quality Control 

The majority of the samples analyzed as part of the QA/QC program met established control 
limits, supporting the bioaccessibility data.  Specific details are provided below. 

http://www.epa.gov/esd/tsc/software.htm
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The start and final pH measurements of the gastric and intestinal extraction fluids met the 
established control limits.   

Percent recoveries of metals in blank spikes met established control limits of 85-115% recovery 
with the exception of arsenic and selenium in one sample (BL/S-4) in which recoveries were 
130% and 116%, respectively.  Percent recoveries of metals in matrix spikes following the gastric 
phase of extraction met established control limits of 75-125% recovery for all matrix spikes 
analyzed.  However, percent recoveries of several metals following the intestinal phase of 
extraction were below the established control limits for some matrix spikes analyzed (M/S-2-I, 
M/S-3-I and M/S-4-I). 

For all reagent blanks analyzed, concentrations of the metals were below the method detection 
limits with the exception of copper in reagent blank R/BL-3, in which a detectable concentration 
of 10.10 µg/L was measured, which is slightly above the method detection limit of 10 µg/L.  

As noted above, the metal mass in the extraction fluid was corrected for the metal mass in the 
bottle blanks to account for background levels of metals present in the extraction fluid.  For most 
bottle blanks analyzed, metal concentrations were below the method detection limits.  However, 
there were detectable concentrations of copper, selenium, arsenic or nickel in some blanks, 
although these concentrations were low. 

Relative percent differences (RPDs) in metal bioaccessibilities were calculated for four duplicate 
soil samples and two duplicate dust samples.  The RPDs in bioaccessibilities met established 
control limits of ±20% for the duplicate soil and dust samples analyzed with the exception of lead 
in soil.  For example, the RPD in lead bioaccessibility following the gastric phase of extraction 
for samples R599 and R582 were 29% and 41%, respectively.  The RPD in lead bioaccessibility 
following the intestinal phase of extraction for samples R599 and R570 were 23% and 23%, 
respectively. 

Relative percent differences in metal concentrations were calculated for two standard reference 
materials, SRM 2711 (Montana II Soil) and SRM 2583 (Trace Elements in Indoor Dust).  For 
SRM 2711, RPDs in metal concentrations exceeded the control limit of ± 10% in at least one of 
the two samples analyzed.  Likewise, for SRM 2583, relative percent differences in metal 
concentrations exceeded the control limit (± 10%). 
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3.0 CLOSURE 

We trust that the information in this Memorandum satisfies your needs at this time.  If you have 
any questions or concerns please contact us at your earliest convenience.          

Attachments: Table 1 – Metal Bioaccessibilities of Soil Samples from the Sudbury Area 
  Table 2 – Metal Bioaccessibilities of House Dust Samples from the Sudbury  
      Area 
  Table 3 – Analytical Data and Calculations 
  Table 4 – Results of the Quality Assurance and Quality Control Program 
  Laboratory Bench Sheets 
  Chain of Custody Records 
  Certificates of Analyses 
  ProUCL Outputs 

TPM/JDG/ng 
n:\active\2004\1112\04-1112-069 cantox environ-bioaccess-sudbury\phase 6000\04-1112-069 (6000) final tech  memo (formatted).doc 
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Metal
N Mean N Mean

Student's-t Chebyshev Student's-t Chebyshev
Arsenic 32 23.7 26.1 30.2 33 30.2 33.1 37.6
Cobalt 37 25.9 27.9 31.5 37 22.9 24.5 27
Copper 36 49.6 53.7 63.6 36 61 65.2 76.8
Lead 37 62.2 65.6 71.4 37 14.4 15.9 17.8
Nickel 37 35 38.5 44.2 37 34.7 38.1 43.6
Selenium 6 7.4 12.2 25.6 4 21.1 32.6 43.3

Notes:
For arsenic and selenium, statistics exclude samples with metal concentrations in soil and/or extraction fluid
at the MDL.
Values in bold text are the recommended statistic according to ProUCL (U.S. EPA, 2004).
For nickel in the gastric phase, the recommended statistic is the approximate gamma UCL of 38.71.
For lead in the intestinal phase, the recommended statistic is the appromiate gamma UCL of 15.84.
"N" = number of samples.

TABLE 1
Metal Bioaccessibilities of Soil Samples from the Sudbury Area

95UCL95UCL
Gastric Phase Intestinal Phase
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Metal
N Mean N Mean

Student's-t Chebyshev Student's-t Chebyshev
Arsenic 10 38.6 42.8 48.6 10 40.8 45.2 51.1
Cobalt 10 28.2 32.2 37.6 10 31.9 38 46.4
Copper 10 43.9 49.9 58.3 10 57.6 67.4 80.2
Lead 8 79.1 83.2 88.7 10 18 21.2 25.6
Nickel 10 31.5 36.4 44 10 37.1 42.7 51.9
Selenium 3 23.6 NC NC 0 NC NC NC

Notes:
For selenium, statistics exclude samples with metal concentrations in soil and/or extraction fluid
at the MDL.
Values in bold text are the recommended statistic according to ProUCL (U.S. EPA, 2004).
"NC" = too few samples to calculate statistic.
"N" = number of samples.

TABLE 2
Metal Bioaccessibilities of House Dust Samples from the Sudbury Area

95UCL95UCL
Gastric Phase Intestinal Phase
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Analytical Data and Calculations

 04-1112-069 (6000)

Soil Fraction (250 µm soil or 60 µm dust fraction)

SOIL
Units DL 599-S 599R-S 602-S 526-S 514-S 523-S 531-S 563-S 596-S 534-S 581-S 593-S 501-S 525-S 541-S 551-S 553-S 516-S 506-S 582-S 582R-S 554-S

soil mass g 1.0002 1.0009 0.9997 0.9994 1.0001 0.9990 0.9996 0.9999 1.0009 1.0004 1.0012 0.9995 1.0011 0.9997 0.9993 1.0003 1.0010 0.9996 0.9994 1.0001 0.9991 0.9992

Analytical Parameters
Arsenic µg/g 0.6 4.4 4.2 14.5 3.8 109.0 138.0 3.0 9.4 4.7 186.0 101.0 2.3 86.2 12.9 2.4 1.8 6.0 23.4 16.5 2.6 2.5 18.5
Cobalt µg/g 0.3 7.2 6.9 25.6 6.4 124.0 104.0 5.4 14.5 9.1 88.9 43.9 6.6 64.1 13.2 5.5 4.5 12.1 49.8 22.2 7.5 7.5 16.5
Copper µg/g 0.6 96.1 94.2 1320.0 59.7 1840.0 1650.0 70.2 461.0 154.0 1660.0 623.0 17.6 1070.0 240.0 38.4 21.6 141.0 2570.0 449.0 35.6 34.3 448.0
Lead µg/g 0.5 23.1 18.8 61.0 15.3 108.0 184.0 10.3 30.8 19.9 206.0 53.4 4.3 76.2 27.1 7.6 12.0 20.2 79.6 113.0 6.6 6.2 39.5
Nickel µg/g 0.6 96.7 90.9 819.0 81.5 2500.0 2270.0 77.2 338.0 141.0 1800.0 778.0 25.1 1030.0 261.0 48.7 29.2 198.0 1620.0 652.0 51.0 48.1 518.0

Selenium µg/g 0.8 0.8 0.8 6.1 0.8 3.7 4.2 0.8 1.6 0.8 4.5 2.5 0.8 3.7 1.1 0.8 0.8 0.8 10.3 1.4 0.8 0.8 1.7

Gastric Phase Extraction

SOIL
Units DL R599-G R599R-G R602-G R526-G R514-G R523-G R531-G R563-G R596-G R534-G R581-G R593-G R501-G R525-G R541-G R551-G R553-G R516-G R506-G R582-G R582R-G R554-G

Start pH 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.51 1.51 1.51 1.51 1.51 1.51
End pH 1.58 1.64 1.65 1.66 1.68 1.68 1.67 1.70 1.71 1.75 1.80 1.79 1.78 1.79 1.78 1.79 1.55 1.59 1.62 1.61 1.66 1.64

Gastric Fluid Volume mL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Analytical Parameters
Arsenic ug/L 6.0 8.5 9.2 32.7 7.6 245.0 260.0 6.0 17.5 10.2 327.0 163.0 6.0 80.5 18.5 6.0 6.0 17.0 26.7 71.7 6.0 8.2 53.2
Cobalt ug/L 5.0 17.3 18.3 74.6 21.3 289.0 253.0 14.7 44.8 18.5 192.0 151.0 8.2 197.0 29.5 13.6 7.6 36.4 72.8 99.9 10.5 11.2 44.5
Copper ug/L 10.0 418.0 437.0 7430.0 275.0 5650.0 5760.0 525.0 3130.0 964.0 6710.0 2200.0 58.2 5020.0 1340.0 203.0 100.0 653.0 3160.0 17300.0 141.0 151.0 2910.0
Lead ug/L 5.0 105.0 114.0 396.0 93.3 508.0 1060.0 87.9 213.0 139.0 1300.0 263.0 15.70   311.00   138.0 42.10   76.00   126.00  740.0 562.0 24.40        34.8 205.00     
Nickel ug/L 10.0 229.0 234.0 2400.0 321.0 6720.0 6970.0 268.0 1910.0 615.0 5470.0 3840.0 40.0 5010.0 586.0 146.0 75.5 553.0 3350.0 4860.0 122.0 125.0 2540.0

Selenium ug/L 5.0 5.1 5.0 9.9 5.0 6.7 6.8 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 7.5 5.0 5.0 5.0

Intestinal Phase Extraction
SOIL

Units DL R599-I R599R-I R602-I R526-I R514-I R523-I R531-I R563-I R596-I R534-I R581-I R593-I R501-I R525-I R541-I R551-I R553-I R516-I R506-I R582-I R582R-I R554-I

Start pH NA NA 7.21 7.57 7.38 7.62 7.61 7.56 7.34 7.68 7.55 7.88 7.42 7.45 7.64 7.16 7.37 7.37 7.27 7.14 7.44 7.67 7.66 7.63
End pH NA NA 6.86 7.37 7.24 7.44 7.33 7.33 7.04 7.50 7.29 7.81 7.17 7.35 7.43 6.91 7.14 7.22 7.24 6.91 7.35 7.50 7.43 7.43

Intestinal Fluid Volume mL NA 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Analytical Parameters
Arsenic ug/L 6.0 7.7 8.3 26.5 9.1 125.0 211.0 6.0 17.8 9.3 368.0 174.0 6.0 102.0 20.0 6.5 6.0 11.6 19.8 49.7 6.0 6.0 41.5
Cobalt ug/L 5.0 10.4 10.0 41.2 11.9 164.0 149.0 10.3 29.0 10.7 140.0 98.1 6.4 126.0 20.5 9.0 5.9 20.7 47.3 59.3 8.7 8.2 28.9
Copper ug/L 10.0 389.0 367.0 5660.0 276.0 4720.0 4690.0 423.0 2830.0 826.0 6630.0 2690.0 64.0 5480.0 1260.0 204.0 103.0 532.0 2400.0 12000.0 140.0 131.0 2210.0
Lead ug/L 5.0 13.5 13.8 62.4 12.4 139.0 226.0 9.2 32.7 22.2 367.0 46.6 5.0 61.4 21.2 5.0 9.7 14.7 91.7 87.8 5.0 5.0 33.9
Nickel ug/L 10.0 168.0 158.0 1630.0 227.0 4620.0 4800.0 196.0 1320.0 408.0 4270.0 3070.0 34.8 3800.0 485.0 117.0 62.1 382.0 2310.0 3240.0 95.8 92.8 1770.0

Selenium ug/L 5.0 5.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 13.3 5.0 5.0 5.0

Gastric Bioaccessibility
SOIL
R599 R599R R599 R602 R526 R514 R523 R531 R563 R596 R534 R581 R593 R501 R525 R541 R551 R553 R516 R506 R582 R582R R582 R554

average average
Analytical Parameters

Arsenic 19.31 21.89 20.60 22.56 20.01 22.47 18.86 20.01 18.62 21.68 17.57 16.12 26.10 9.33 14.35 25.02 33.32 28.31 11.41 43.48 23.07 32.83 27.95 28.78
Cobalt 24.02 26.50 25.26 29.15 33.30 23.30 24.35 27.23 30.90 20.31 21.59 34.36 12.43 30.70 22.36 24.74 16.88 30.05 14.62 45.03 14.00 14.95 14.47 26.99
Copper 41.26 44.07 42.66 56.14 42.50 30.59 34.81 71.76 67.44 61.15 40.28 34.93 20.89 46.66 54.96 47.31 36.35 44.75 12.22 385.05 33.58 37.80 35.69 64.53
Lead 45.45 60.58 53.01 64.94 61.02 47.03 57.67 85.37 69.16 69.79 63.08 49.19 36.53 40.77 50.94 55.43 63.31 62.31 93.00 49.76 36.97 56.18 46.57 51.94
Nickel 23.68 25.72 24.70 29.31 39.41 26.88 30.74 34.73 56.51 43.58 30.38 49.30 15.94 48.59 22.46 30.00 25.85 27.90 20.69 74.58 23.92 26.01 24.97 49.07

Selenium -15.62 -16.86 -16.24 5.82 -16.89 0.95 1.07 -16.88 -8.44 -16.86 -3.00 -5.39 -16.88 -3.64 -12.28 -16.89 -16.87 -16.86 -1.31 8.22 -16.87 -16.89 -16.88 -7.95

ntestinal Bioaccessibility
SOIL
R599 R599R R599 R602 R526 R514 R523 R531 R563 R596 R534 R581 R593 R501 R525 R541 R551 R553 R516 R506 R582 R582R R582 R554

average average
Analytical Parameters

Arsenic 25.00 28.21 26.60 26.12 34.23 16.38 21.86 28.58 27.05 28.24 28.25 24.58 37.29 16.89 22.16 38.72 47.60 27.59 12.09 43.06 32.96 34.32 33.64 32.07
Cobalt 20.63 20.69 20.66 23.00 26.58 18.89 20.49 27.26 28.57 16.78 22.49 31.88 13.86 28.05 22.19 23.39 18.72 24.41 13.57 38.18 16.57 15.63 16.10 25.04
Copper 54.95 52.69 53.82 61.07 61.48 36.49 40.48 82.20 87.11 74.77 56.87 61.17 36.34 72.83 73.88 68.78 55.37 51.90 13.24 381.42 48.45 46.59 47.52 69.91
Lead 8.35 10.48 9.41 14.62 11.58 18.38 17.56 12.77 15.17 15.92 25.44 12.45 16.62 11.50 11.18 9.41 11.54 10.39 16.46 11.11 10.82 11.53 11.18 12.27
Nickel 23.63 23.54 23.58 28.30 38.40 26.35 30.19 34.79 55.46 40.49 33.81 56.16 15.23 52.54 26.11 31.98 26.44 26.95 20.31 70.86 24.58 25.19 24.89 48.63

Selenium 89.27 89.21 89.24 23.43 89.34 19.30 17.02 89.32 44.65 89.21 15.87 28.54 89.33 19.28 64.95 89.35 89.26 89.20 6.94 135.80 89.28 89.37 89.32 42.05

Notes:
"100/70" and "50/20" = dilution factor (at the end of the gastric phase 30 mL was removed for analysis and replaced with 30 mL of fresh gastric fluid

Bioaccessibilities greater than 100% imply more metal in the extraction fluid than in the soil that was extracted, which is not possible.  AGAT has checked these samples and cannot identify any obvious issues
These samples have not been included in the calculations of means and 95UCLs
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Analytical Data and Calculations

 04-1112-069 (6000)

Soil Fraction (250 µm soil or 60 µm dust fract

Units DL

soil mass g

Analytical Parameters
Arsenic µg/g 0.6
Cobalt µg/g 0.3
Copper µg/g 0.6
Lead µg/g 0.5
Nickel µg/g 0.6

Selenium µg/g 0.8

Gastric Phase Extraction

Units DL
Start pH
End pH

Gastric Fluid Volume mL

Analytical Parameters
Arsenic ug/L 6.0
Cobalt ug/L 5.0
Copper ug/L 10.0
Lead ug/L 5.0
Nickel ug/L 10.0

Selenium ug/L 5.0

Intestinal Phase Extraction

Units DL

Start pH NA NA
End pH NA NA

Intestinal Fluid Volume mL NA

Analytical Parameters
Arsenic ug/L 6.0
Cobalt ug/L 5.0
Copper ug/L 10.0
Lead ug/L 5.0
Nickel ug/L 10.0

Selenium ug/L 5.0

Gastric Bioaccessibility

Analytical Parameters
Arsenic
Cobalt
Copper
Lead
Nickel

Selenium

ntestinal Bioaccessibility

Analytical Parameters
Arsenic
Cobalt
Copper
Lead
Nickel

Selenium

519-S 607-S 533-S 566-S 584-S 517-S 565-S 561-S 560-S 529-S 530-S 552-S 502-S 570-S 570R-S 511-S 511R-S 512-S 513-S 522 521 520

1.0005 1.0012 1.0001 1.0008 1.0004 1.0002 1.0001 0.9996 0.9994 0.9997 0.9996 0.9993 0.9994 1.0002 1.0007 1.0008 1.0010 0.9990 1.0008
not enough 

sample
not enough 

sample
not enough 

sample

31.6 5.8 16.3 4.4 42.4 58.3 4.6 12.5 3.3 8.1 9.2 4.4 164.0 17.4 16.8 5.7 5.3 23.0 3.5 N/A N/A N/A
23.5 8.2 29.5 9.7 39.0 23.6 11.3 20.2 6.8 8.9 15.6 13.8 44.3 15.0 14.3 7.8 7.7 27.3 7.1 N/A N/A N/A

269.0 329.0 1340.0 180.0 1690.0 338.0 187.0 271.0 45.1 69.0 543.0 145.0 1140.0 488.0 450.0 194.0 193.0 1350.0 54.8 N/A N/A N/A
27.5 14.1 65.8 16.5 291.0 44.5 33.5 105.0 12.6 15.7 41.2 19.8 113.0 42.9 40.6 19.9 19.0 106.0 46.5 N/A N/A N/A

343.0 208.0 797.0 219.0 1280.0 426.0 157.0 391.0 56.2 102.0 474.0 238.0 749.0 343.0 328.0 122.0 120.0 865.0 46.3 N/A N/A N/A
1.2 4.4 5.1 1.1 8.4 1.4 1.3 1.3 0.8 0.8 4.5 0.8 4.1 3.0 2.9 1.9 1.7 5.6 0.8 N/A N/A N/A

R519-G R607-G R533-G R566-G R584-G R517-G R565-G R561-G R560-G R529-G R530-G R552-G R502-G 570-G 570R-G 511-G 511R-G 512-G 513-G 522 521 520
1.51 1.51 1.51 1.51 1.51 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.51 1.51 1.51 1.51 1.51 1.51 N/A N/A N/A
1.68 1.69 1.67 1.67 1.69 1.71 1.71 1.73 1.73 1.74 1.74 1.80 1.75 1.68 1.65 1.70 1.66 1.67 1.69 N/A N/A N/A
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

94.8 22.7 44.3 16.0 129.0 143.0 8.6 30.2 10.2 20.0 28.1 14.1 233.0 38.3 36.3 11.9 12.4 46.9 6.5 N/A N/A N/A
78.0 26.4 60.8 15.5 82.7 55.7 39.5 69.6 16.8 21.7 50.6 42.7 119.0 43.4 43.3 17.4 17.9 77.1 10.2 N/A N/A N/A

1300.0 2580.0 7400.0 998.0 9510.0 1750.0 1310.0 1400.0 194.0 377.0 3700.0 555.0 6880.0 2930.0 2890.0 1280.0 1310.0 7370.0 251.0 N/A N/A N/A
149.0 91.80       451.00     123.00    2010.0 269.0 247.00     626.0 83.0 129.0 249.0 153.00  507.0 314.0 247.0 133.0 138.0 749.0 307.0 N/A N/A N/A
1110.0 606.0 2100.0 319.0 3380.0 1290.0 728.0 1080.0 159.0 452.0 2420.0 856.0 3760.0 1600.0 1600.0 440.0 459.0 3530.0 95.8 N/A N/A N/A

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 8.5 5.0 10.6 7.4 14.1 7.3 N/A N/A N/A

R519-I R607-I R533-I R566-I R584-I R517-I R565-I R561-I R560-I R529-I R530-I R552-I R502-I 570-I 570R-I 511-I 511R-I 512-I 513-I 522 521 520

7.53 7.23 7.41 7.69 7.00 7.27 7.57 7.27 7.47 7.13 7.62 7.58 7.28 7.11 7.21 7.57 7.50 7.53 7.90 N/A N/A N/A
7.29 6.86 7.17 7.50 6.91 7.14 7.33 7.14 7.35 6.91 7.44 7.33 7.24 6.91 6.86 7.33 7.35 7.29 7.81 N/A N/A N/A
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 N/A N/A N/A

62.1 12.5 38.3 12.9 85.4 82.2 14.8 29.3 11.4 17.9 25.7 16.6 198.0 32.6 33.0 10.8 12.0 35.8 9.1 N/A N/A N/A
50.0 15.5 37.8 10.8 43.0 35.4 24.2 41.8 9.2 12.2 32.1 24.7 66.3 22.8 24.5 11.7 11.5 45.0 8.1 N/A N/A N/A

1150.0 1770.0 6010.0 766.0 6430.0 1370.0 1230.0 1220.0 201.0 336.0 2910.0 572.0 5490.0 2280.0 2350.0 918.0 934.0 4990.0 217.0 N/A N/A N/A
15.5 7.1 82.7 16.0 297.0 66.0 40.3 107.0 18.0 11.4 58.4 50.0 71.0 49.7 37.2 13.1 12.5 81.9 33.2 N/A N/A N/A

830.0 407.0 1490.0 254.0 2150.0 878.0 500.0 767.0 115.0 308.0 1580.0 614.0 2440.0 1040.0 1100.0 330.0 338.0 2350.0 81.6 N/A N/A N/A
5.0 5.0 5.0 5.0 6.2 5.0 5.0 5.0 5.0 5.0 5.0 5.0 9.6 5.0 6.3 5.0 5.0 6.6 5.0 N/A N/A N/A

R519 R607 R533 R566 R584 R517 R565 R561 R560 R529 R530 R552 R502 570 570R 570 511 511R 511 512 513 522 521 520
average average

29.99 39.09 27.18 36.33 30.41 24.52 18.69 24.17 30.93 24.70 30.56 32.07 14.22 22.01 21.59 21.80 20.86 23.37 22.12 20.41 18.56 N/A N/A N/A
33.17 32.16 20.61 15.97 21.20 23.60 34.95 34.47 24.72 24.39 32.45 30.96 26.88 28.93 30.26 29.59 22.29 23.22 22.76 28.27 14.35 N/A N/A N/A
47.51 77.67 55.06 54.21 56.12 51.13 68.90 50.89 38.28 51.54 67.77 36.82 60.20 59.59 63.70 61.65 64.82 66.70 65.76 54.49 41.86 N/A N/A N/A
54.15 65.03 68.53 74.49 69.04 60.44 73.72 59.64 65.91 82.19 60.46 77.33 44.89 73.18 60.79 66.99 66.78 72.56 69.67 70.73 65.97 N/A N/A N/A
32.35 29.10 26.35 14.55 26.40 30.28 46.36 27.63 28.31 44.33 51.08 35.99 50.23 46.64 48.75 47.69 36.04 38.21 37.12 40.85 20.67 N/A N/A N/A
-11.24 -3.06 -2.65 -12.26 -1.61 -9.64 -10.38 -10.39 -16.89 -16.88 -3.00 -16.89 -3.29 7.17 -4.65 1.26 22.35 6.17 14.26 13.85 11.87 N/A N/A N/A

R519 R607 R533 R566 R584 R517 R565 R561 R560 R529 R530 R552 R502 570 570R 570 511 511R 511 512 513 522 521 520
average average

28.06 30.75 33.56 41.85 28.76 20.14 45.96 33.50 49.38 31.58 39.92 53.93 17.26 26.76 28.04 27.40 27.05 32.31 29.68 22.26 37.11 N/A N/A N/A
30.38 26.97 18.30 15.89 15.74 21.42 30.59 29.57 19.34 19.59 29.41 25.59 21.39 21.71 24.46 23.08 21.41 21.31 21.36 23.57 16.28 N/A N/A N/A
60.02 75.93 63.86 59.22 54.17 57.08 92.49 63.32 57.61 65.60 76.08 54.50 68.60 66.17 73.94 70.05 66.13 67.64 66.89 52.65 51.51 N/A N/A N/A
8.05 7.18 17.95 13.84 14.57 21.18 17.18 14.56 20.42 10.38 20.26 36.10 8.98 16.55 13.08 14.81 9.40 9.39 9.39 11.05 10.19 N/A N/A N/A

34.22 27.37 26.56 16.03 23.90 29.17 44.76 27.74 27.20 42.02 47.40 36.40 46.41 42.97 47.53 45.25 37.67 39.24 38.45 38.72 22.68 N/A N/A N/A
59.49 16.21 14.00 64.88 10.54 51.01 54.94 54.97 89.34 89.31 15.88 89.35 33.47 23.80 31.01 27.41 37.56 41.97 39.77 16.85 89.21 N/A N/A N/A
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February 2007 TABLE 3
Analytical Data and Calculations

 04-1112-069 (6000)

Soil Fraction (250 µm soil or 60 µm dust fract

Units DL

soil mass g

Analytical Parameters
Arsenic µg/g 0.6
Cobalt µg/g 0.3
Copper µg/g 0.6
Lead µg/g 0.5
Nickel µg/g 0.6

Selenium µg/g 0.8

Gastric Phase Extraction

Units DL
Start pH
End pH

Gastric Fluid Volume mL

Analytical Parameters
Arsenic ug/L 6.0
Cobalt ug/L 5.0
Copper ug/L 10.0
Lead ug/L 5.0
Nickel ug/L 10.0

Selenium ug/L 5.0

Intestinal Phase Extraction

Units DL

Start pH NA NA
End pH NA NA

Intestinal Fluid Volume mL NA

Analytical Parameters
Arsenic ug/L 6.0
Cobalt ug/L 5.0
Copper ug/L 10.0
Lead ug/L 5.0
Nickel ug/L 10.0

Selenium ug/L 5.0

Gastric Bioaccessibility

Analytical Parameters
Arsenic
Cobalt
Copper
Lead
Nickel

Selenium

ntestinal Bioaccessibility

Analytical Parameters
Arsenic
Cobalt
Copper
Lead
Nickel

Selenium

DUST
621-D 618-D 614-D 614R-D 617-D 547-D 574-D 616-D 619-D 605-D 564-D

0.5006 0.5004 1.0008 1.0008 0.9998 0.5006 0.5006 0.5006 0.5004 0.5012 0.5012

6.7 10.0 7.9 8.4 5.9 10.2 22.2 13.9 8.0 18.7 38.3
19.9 23.6 35.4 36.8 13.1 10.6 12.8 22.9 17.0 9.3 7.2
431.0 386.0 545.0 579.0 183.0 331.0 460.0 604.0 310.0 157.0 187.0
60.1 80.1 65.9 66.7 54.5 115.0 64.0 73.1 84.8 28.5 52.0
368.0 350.0 571.0 596.0 165.0 189.0 270.0 494.0 252.0 110.0 77.7
4.2 3.6 3.5 3.9 1.3 1.4 1.8 6.6 3.5 1.3 1.4

DUST
621-G 618-G 614-G 614R-G 617-G 547-G 574-G 616-G 619-G 605-G 564-G
1.45 1.45 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51
1.82 1.78 1.71 1.68 1.73 1.86 1.87 1.83 1.91 1.83 1.90
50 50 100 100 100 50 50 50 50 50 50

32.1 33.3 28.1 30.9 21.3 38.6 101.0 66.6 35.1 56.3 108.0
45.8 58.5 58.6 58.1 36.3 27.7 36.5 70.3 49.3 32.5 30.0

1250.0 1370.0 2180.0 2190.0 774.0 1880.0 2580.0 2570.0 1200.0 712.0 1170.0
437.0 591.0 494.00   475.00   421.00   912.00   790.00   621.00  764.00   234.00  522.00    
705.0 997.0 1120.0 1180.0 477.0 813.0 928.0 1480.0 756.0 451.0 319.0
8.6 5.0 5.0 5.0 5.0 5.0 6.9 7.9 5.0 5.0 5.0

DUST
621-I 618-I 614-I 614R-I 617-I 547-I 574-I 616-I 619-I 605-I 564-I

7.14 7.81 7.42 7.85 7.67 7.45 7.90 7.43 7.88 7.74 7.19
6.91 7.81 7.17 7.81 7.50 7.35 7.81 7.17 7.81 7.50 6.86
50 50 100 100 100 50 50 50 50 50 50

19.2 23.5 26.5 28.4 21.2 20.8 50.7 35.9 19.4 31.0 52.6
19.9 24.3 38.5 41.5 26.1 12.3 17.4 30.0 22.2 15.0 16.0
683.0 754.0 1630.0 1670.0 656.0 1050.0 1520.0 1250.0 602.0 402.0 643.0
51.6 33.4 88.80     64.80     59.20     63.50     59.40     67.80    60.40     12.90   55.90      
336.0 499.0 857.0 938.0 373.0 370.0 469.0 762.0 349.0 193.0 153.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

DUST
621 618 614 614R 614 617 547 574 616 619 605 564

average

47.85 33.27 35.54 36.76 36.15 36.11 37.80 45.44 47.86 43.84 30.03 28.13
22.99 24.77 16.54 15.78 16.16 27.72 26.10 28.48 30.66 28.98 34.86 41.57
28.32 34.74 39.71 37.55 38.63 41.54 55.88 55.41 42.04 37.78 43.46 60.92
72.62 73.72 74.90 71.16 73.03 77.26 79.21 123.29 84.85 90.02 81.91 100.14
19.13 28.46 19.60 19.78 19.69 28.91 42.96 34.33 29.92 29.98 40.90 40.96
20.45 13.88 14.27 12.81 13.54 38.47 35.67 38.29 11.96 14.27 38.37 35.63

DUST
621 618 614 614R 614 617 547 574 616 619 605 564

average

47.70 42.72 37.76 38.74 38.25 37.78 35.25 49.83 52.99 40.59 32.81 30.08
24.97 25.72 15.52 16.10 15.81 28.47 28.97 33.94 32.71 32.62 40.23 55.42
38.28 47.35 42.18 40.69 41.44 49.70 77.53 81.30 50.75 46.71 60.31 82.78
21.44 10.42 19.23 13.87 16.55 15.52 13.79 23.18 23.16 17.79 11.29 26.81
22.80 35.61 21.42 22.47 21.94 32.30 48.88 43.37 38.52 34.60 43.76 49.11
29.73 34.69 20.39 18.30 19.35 54.96 89.18 69.36 18.92 35.69 95.92 89.07
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February 2007 TABLE 4
Results of the Quality Assurance and Quality Control Program

 04-1112-069 (6000)

Standard Reference Materials
SOIL DUST

SRM2711 SRM 2711-S SRM2711-2-S SRM 2711-S SRM2711-2-S SRM 2711-S SRM2711-2-S SRM 2711-2-G SRM 2711-2-I SRM 2711-4-G SRM 2711-4-I SRM 2711-2-G SRM 2711-2-I SRM 2711-4-G SRM 2711-4-I SRM2583 SRM2583-D SRM2583-D SRM2583-D SRM2583 SRM2583 SRM2583 SRM2583
Certified Value µg/g µg/g %recovery %recovery RPD RPD gastric intestinal gastric intestinal gastric intestinal gastric intestinal Certified Value µg/g %recovery RPD gastric intestinal gastric intestinal

Parameter µg/g µg/L µg/L µg/L µg/L %bioaccessibility %bioaccessibility %bioaccessibility %bioaccessibility µg/g µg/L µg/L %bioaccessibility %bioaccessibility
Arsenic 105 84.10               82.10             80.10              78.19               22.1047065 24.4788883 572 377 506 382 67.96                  63.99                  61.59                 66.42                  7 5.20              74.29                  29.50819672 33.5 26.5 64.38                 72.75                  
Cobalt 10 8.10                 7.20               81.00              72.00               20.99447514 32.55813953 38.5 24.1 35.5 24.9 47.49                  42.47                  49.27                 49.37                  NV 3.30              NV NV 16.3 12 49.36                 51.91                  
Copper 114 101.00             102.00           88.60              89.47               12.09302326 11.11111111 484 403 412 411 45.76                  54.24                  38.26                 54.83                  NV 204.00          NV NV 878 831.00 42.32                 57.47                  
Lead 1162 897.00             974.00           77.19              83.82               25.7406508 17.60299625 8610 2210 8020 1430 95.91                  35.17                  82.28                 20.96                  85.9 69.00            80.33                  21.82052937 517 178.00 74.88                 36.83                  
Nickel 20.6 15.50               16.40             75.24              79.61               28.25484765 22.7027027 44.6 36.9 36 32.1 28.75                  26.57                  21.94                 20.93                  NV 37.70            NV NV 246 187 65.21                 70.81                  
Selenium 1.52 1.50                 0.90               98.68              59.21               1.324503311 51.23966942 13.5 5.4 5 5 47.63                  51.39                  14.99-                  79.31                  NV 0.80             NV NV 5 5 62.46                 89.22                  
Soil Mass (g) 1.0008 1.0008 1.0007 1.0007 1.0007 1.0007
Extraction Fluid Volume (mL) 100 100 100 100 100 100

Control Limit = ±10% RPD

Spikes
SOIL DUST
Spike BL/S-2 M/S-2-G M/S-2-I BL/S-4 M/S-4-G M/S-4-I BL/S-2 M/S-2-G M/S-2-I BL/S-4 M/S-4-G M/S-4-I BL/S-3 M/S-3-G M/S-3-I BL/S-3 M/S-3-G M/S-3-I

soil conc gastric intestinal gastric intestinal gastric intestinal gastric intestinal gastric intestinal gastric intestinal
Parameter ug/L ug/L ug/L ug/L ug/L %recovery %recovery %recovery %recovery %recovery %recovery ug/L ug/L ug/L %recovery %recovery %recovery
Arsenic 1000 1,090.00          1,110.00        783.00            1,300.00         1,060.00        815.00            109.00             111.00            78.30             130.00           106.00                81.50                  1,008.00             1,060.00    743.00            100.80          106.00                74.30                 
Cobalt 10000 9,300.00          8,980.00        5,990.00         10,400.00       8,760.00        6,500.00         93.00               89.80              59.90             104.00           87.60                  65.00                  9,110.00             9,200.00    5,890.00         91.10            92.00                  58.90                 
Copper 10000 9,370.00          9,210.00        5,840.00         10,400.00       8,730.00        6,160.00         93.70               92.10              58.40             104.00           87.30                  61.60                  9,170.00             9,340.00    5,680.00         91.70            93.40                  56.80                 
Lead 10000 9,190.00          9,010.00        1,250.00         10,800.00       8,160.00        1,020.00         91.90               90.10              12.50             108.00           81.60                  10.20                  8,710.00             8,240.00    2,980.00         87.10            82.40                  29.80                 
Nickel 10000 9,420.00          9,040.00        6,260.00         10,500.00       8,600.00        6,420.00         94.20               90.40              62.60             105.00           86.00                  64.20                  9,240.00             9,200.00    5,900.00         92.40            92.00                  59.00                 
Selenium 1000 1,040.00          1,090.00        726.00            1,160.00         1,020.00        749.00            104.00             109.00            72.60             116.00           102.00                74.90                  1,030.00             1,060.00    680.00            103.00          106.00                68.00                 

Control Limit = 85-115% (blank spike); 75-125% recovery (matrix spike)

Bottle Blanks
SOIL gastric intestinal DUST

B/BL-2-G B/BL-2-I B/BL-4-G B/BL-4-I B/BL-2-G B/BL-2-I B/BL-4-G B/BL-4-I average average B/BL-3-G B/BL-3-I B/BL-3-G B/BL-3-I
gastric intestinal gastric intestinal metal mass metal mass metal mass metal mass metal mass metal mass gastric intestinal metal mass metal mass 

Parameter ug/L ug/L ug/L ug/L ug ug ug ug ug ug ug/L ug/L ug ug
Arsenic 6.00                6.00                6.00               6.00               0.60                 0.60               0.6 0.60                 0 0 6.00                   8.00                    0 0.80                    
Cobalt 5.00                5.00                5.00               5.00               0.50                 0.50               0.5 0.50                 0 0 5.00                   5.00                    0 0
Copper 25.90               31.00               17.00             24.00              2.59                 3.10               1.7 2.40                 2.15                2.75               14.00                  27.90                  1.40                    2.79                    
Lead 5.00                5.00                5.00               5.00               0.50                 0.50               0.5 0.50                 0 0 5.00                   5.00                    0 0
Nickel 10.00              13.00               10.00             10.00             1.00                 1.30               1 1.00                 0 1.15               10.00                 10.00                  0 0
Selenium 7.70                 5.00                5.00               5.00               0.77                 0.50               0.5 0.50                 0.64                0 5.00                   5.00                    0 0
Gastric Fluid Volume (mL) 100 100 100 100.00             100 100

Control Limit = <25µg/L (lead)
If both bottle blanks had detectable concentrations, the metal mass in the extraction fluid was corrected for by subtracting the average metal mass in the bottle blanks.
If one bottle blank and not the other had detectable concentrations, the metal mass in the extraction fluid was corrected for by subtracting the average of the detectable concentration and of the detection limit.
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February 2007 TABLE 4
Results of the Quality Assurance and Quality Control Program

 04-1112-069 (6000)

Reagent Blanks
SOIL DUST

R/BL-4 R/BL-3
Parameter ug/L ug/L

Arsenic 6.00                6.00               
Cobalt 5.00                5.00               
Copper 10.00              10.10             
Lead 5.00                5.00               
Nickel 10.00              10.00             

Selenium 5.00                5.00               

Control Limit = <25µg/L (lead)

Duplicates
SOIL DUST
R599 R582 570 511 614
RPD RPD RPD RPD RPD

Parameter gastric gastric gastric gastric gastric
Arsenic -12.47953791 - 1.904003498 -11.35952181 -3.36144955
Cobalt -9.797606925 -6.551547207 -4.497649847 -4.102833451 4.734621026
Copper -6.604630244 -11.8394309 -6.669530868 -2.852350642 5.589594243
Lead -28.55498673 -41.25497008 18.48714132 -8.293789818 5.127598545
Nickel -8.270570555 -8.378747868 -4.420986083 -5.858819726 -0.9334228

Selenium - - - 113.4625756 -

R599 R582 570 511 614
RPD RPD RPD RPD RPD

Parameter intestinal intestinal intestinal intestinal intestinal
Arsenic -12.07086988 - -4.677828494 -17.74521844 -2.56410256
Cobalt -0.263928449 5.817205835 -11.90625191 0.453821397 -3.62451921
Copper 4.206754615 3.925233412 -11.09475173 -2.261308118 3.597876706
Lead -22.62820179 -6.349940758 23.40153757 0.080265345 32.42606894
Nickel 0.340557187 -2.475647525 -10.06468459 -4.086866581 -4.74516662

Selenium - - - - -

Control Limit = ±20% RPD
"-" = RPD not calculated for this chemical because concentration below the MDL in soil and/or extraction fluid.

Pepsin

 Pepsin 
Parameter µg/g
Arsenic <0.6
Cobalt <0.3
Copper <0.6
Lead <0.5
Nickel <0.6
Selenium <0.8

N:\Active\2004\1112\04-1112-069 Cantox Environ-Bioaccess-Sudbury\Phase 6000\04-1112-069 (6000) FINAL TECH MEMO TABLES

Golder Associates 2of2



February 2007 04-1112-069 (6000) 
Golder Associates 

LABORATORY BENCH SHEETS



/LP
METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Extraction Fluid Preparation

Date of preparation: b2 tf'- \ O-:--
\ Ý-hì/' 16 MYY~ArJPrepared by:

Notes:

Deionized water ~0.8L ~ 1.8 L n/a ~l.Gil-
GI cine 30.03 60.06 n/a -r 3,O.D3
HCiabc ~30 mL ~60 mL n/a LPÓi-L

H 1.50 1.50 1.45-1.55 1.~O
Final volume 1 L 2L n/a

aThe pH must be adjusted while the solution is at 37 DC.

bConcentrated HCI, trace metal grade,

cAdd concentrated HCl until the solution reaches a pH of 1.50 ::0.05. This wil require ~30 mL and ~60 mL for aIL and a 2 L solution, respectively.

Extraction fluid can be prepared in advance, but the pH must be checked and adjusted if necessar (~37 DC!) prior to use.



METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Gastric and Intestinal Phase Extractions

Date of extraction: èI ~ . \ c3

Extracted by: ~m ¡ b rY\ )í bf tV Site soil samples: 04-\ l\2-- bC,,, (it5 ')

Notes:

Gastric Phase Extraction.

i-
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Intestinal Phase Extraction.

i
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a50% w/w NaOH.
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Additional Notes:
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/ rf
METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Extraction Fluid Preparation

Date of preparation: d~. 03 /20b-:

Prepared by: --¡,WY) i ¿ \'ii j4 VI

Notes: &~ It, C) r -: \ f"l iV",

l-

Deionized water ~0.8L ~ 1.8 L n/a
Glycine 30.03 g 60.06 g n/a
HCiabc ~30 mL ~60 mL nla

oH 1.50 1.50 1.45-1.55 l.sl
Final volume 1 L 2L n/a _1_ L-

aThe pH must be adjusted while the solution is at 37°C.

bConcentrated HCI, trace metal grade.

cAdd concentrated HCI until the solution reaches a pH of 1.50 :10.05. This wil require ~30 mL and ~60 mL for alL and a 2 L solution, respectively.

Extraction fluid can be prepared in advance, but the pH must be checked and adjusted if necessar ((i 37 °CL) prior to use.



METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Gastric and Intestinal Phase Extractions

Date of extraction: ~ 01/ Zoó-l

Extracted by: -Td~'i Vv.. ¡ e- V'n w Ii 0V
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METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Extraction Fluid Preparation

Date of preparation: J ~

Prepared by: ~!lw.IU

04 / )t5-l

fY1WAt! tVi .
G

Notes:

~0.8L ~ 1.8 L

Glycine 30.03 g 60.06

HCiabc ~30 mL ~60 mL

H 1.50 1.50 1.45-1.55 /SD
ì

Final volume 1 L 2L n/a ",)1-
aThe pH must be adjusted while the solution is at 37 DC.

bConcentrated HCI, trace metal grade.

cAdd concentrated HCI until the solution reaches a pH of 1.50 :10.05. This wil require ~30 mL and ~60 mL for alL and a 2 L solution, respectively.

Extraction fluid can be prepared in advance, but the pH must be checked and adjusted if necessar ((f 37 DC!) prior to use.

-(~ i fUJyacl l~ -rluiclu.hi fuv Á.S~ -: ~~~
:: L4~

-pH ~ ~~dll- -LlueL
U-CL ~ ~

6h- Lu:: i. 5 -3
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METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Gastric and Intestinal Phase Extractions

Extracted by:

l/ . 6 il-

Date of extraction:

Site soil samples:
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Gastric Phase Extraction.
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METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Extraction Fluid Preparation

Date of preparation: ~. '~. / D"l

Prepared by: ~VY iL- vY1~¡qJJ

Notes:

~0.8L ~ 1.8 L nla

Glycine 30.03 g 60.06 g nla

HCiabc ~30 in ~60 mL n/a

)H 1.50 1.50 1.45-1.55

Final volume 1 L 2L n/a
aThe pH must be adjusted while the solution is at 37°C.

bConcentrated HCI, trace metal grade.

cAdd concentrated HCI until the solution reaches a pH of 1.50 :10.05. This wil require ~30 mL and ~60 mL for aIL and a 2 L solution, respectively.

Extraction fluid can be prepared in advance, but the pH must be checked and adjusted if necessar ((f 37°C!) prior to use.
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METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Gastric and Intestinal Phase Extractions

f

Date of extraction: jci. Ò~ ( o-:

.. IN)
Extracted by: ItU1vì m ¡ ~ ,. tJlY( Ct fA~ Site soil samples: Df-II(2-ö(,C¡ (("voJ
Notes:

Gastric Phase Extraction.

/Lr ¡l'SA 120 1..5: .~D

.J "J -./

~Eficl,¡Jí r¿lj'ltlK ~liJ1¡Vî¡í'íe:D
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METALS BIOACCESSIBILITY IN SOILS TESTING.. DATA SHEETS

Extraction Fluid Preparation

Date of preparation: (~VL--
Prepared by: \ LtVnVV\IC

cl ( b~

r~i NIt!: vl~
Notes:

Deionized water ~0.8 L ~ 1.8 L nla
Glycine 30.03 g 60.06 g n/a I -3").
HCiabc ~30 mL ~60 mL n/a

pH 1.50 1.50 1.45-1.55
Final volume 1 L 2L nla

aThe pH must be adjusted while the solution is at 37°C.

bConcentrated HCl, trace metal grade.

cAdd concentrated HCl until the solution reaches a pH of 1.50 :i0.05. This wil require ~30 mL and ~60 mL for alL and a 2 L solution, respectively.

Extraction fluid can be prepared in advance, but the pH must be checked and adjusted if necessar (~37 °CL) prior to use.



METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Gastric and Intestinal Phase Extractions

Date of extraction: ~AA_ O-:- /D-- '
Extracted by: It1JviWl ie:, Site soil samples: 04.- \ l l

Notes:

Gastric Phase Extraction.
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METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Extraction Fluid Preparation

Date of prepar:jOt. cR /0'1

Prepared by: l ttV'if/lI..1 t- Y'l¡"/1 d. vU

G
Notes:

~O,8 L ~ 1.8 L n/a
Glycine 30,03 g 60.06 g n/a
HCiabc ~30 mL ~60 mL n/a

pH 1.50 1.50 1.45- 1.55

Final volume 1 L 2L n/a
aThe pH must be adjusted while the solution is at 37°C.

bConcentrated HCI, trace metal grade.

cAdd concentrated HCI until the solution reaches a pH of 1.50 ::0.05. This wil require ~30 mL and ~60 mL for alL and a 2 L solution, respectively.

Extraction fluid can be prepared in advance, but the pH must be checked and adjusted if necessar (~37 °CL) prior to use.



METALS BIOACCESSIBILITY IN SOILS TESTING - DATA SHEETS

Gastric and Intestinal Phase Extractions

Date of extraction: ltt Db- JD1() l~
::::cted by I dWLml~ ri ~t1"' Site soil samples: ó1-II/2 _O(yc\ ((Pty)

Gastric Phase Extraction.

J?
::9.ci l.ow.3 IÓ\ \1Gì~ ID:oq ilIA 1.Q ',Sf /..5'i 0.01-;;2? .31- !JO .':O (.Sf¡:~f( 6,?fl /tJ l.LJ j.lA 0,15 1.53
R Loc: I, l5 10 IlJ O,c¡qo¡ "J l. iP¿; D. 14. \, Slk .52~ I. t)t;L luo Ólt¥~ 1.lo0 D./~ 1,"5R Qi4 (,rotS lty L/m UQ~ 0,(1 \-51lQs;.z3 l.ñOj. \00 o,qqq( I.bl D.rl 1,51R.£.ß I 1 ,fnc! \ tJ O.qc~tg I. ~ l o. ~ \ .5~~.: l'?3 J i Db I llJ D.PfflQ ¡, 10 D' ¡c: i '5g
RE¡~ 1,t5I;L ItJ 1,~..1 ~ ,V .:V 1/1'/ 6,20 ":¿ d ~/ ,i I.lao
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CHAIN OF CUSTODY RECORDS



CHAIN OF CUSTODY RECORD
r~

~..

,F

. fìèiÁTi, Phone: 905-501-9998
Fax: 905-501-0589
Toll free: 800-856-9261
www.agatlabs.com

LABORATORY USE ONLY
Arrival Condition: ,0 Good 0 Poor (comi:1ete "notes")t - ( J,.~
A. rriv, al Temperature: d aÇi'.~f" IT')'"l j, . l. , , '\~'\2: '. , r'--_.AGAT Job Number: ~_ ":' " _"" ,,_, , '__:'_~' '-
Notes:

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z IN9
http://webearth.agåtlabs.comB ~;:

:'~~

Client Information
Company: f')DLff t't:-rj::1 i*f1:

contact:'i''T'(¡V'íA t r'r\~~;A
A ~\ _. /' ~.4r" ., ¡ ')~'- lJ.~..Address: c:"':"iO rÎN,r:i"':ft' i ¡,.~ rd",;.

r'n'l~I¿.t~~U: ~ t)f.J . ,
~: ~;Q¡:-';1~:t",tl?¡ o,,);ax: tf1r~~el~('l;iJiPO #: l

Client Project #: Gi-l I j :2-bt ~1 (~.,- .-
. AGATQuotation #:

Re

o Single
Sample per

. page

WultiPle
~~Ples per

page

o Results byFax .

ReDort
Format1. Name:

Email:

2, Name:
Email:

3. Name:

Email:

ReaulatorvGuideline Reauired

DReg 153 Table _ 0 Sewer Use
(Indicate one)
o Ind/com

ORes/park
DAg

o Med/Fine

o PWQO

DReg 558
o CCME

o Other (indicate)

Is, this. a .drinking water
s¡¡mple (potable water

iritended for human
consumption)?

DYes ~ No
If "Yes" Pleas~ the
Drinkirig Water Chain .
of Custody Record

'\

Region

(Indicate ône)

.0 Sanitary

o Storm

l ..)
Date/Time

It:

Turnaround Time (TAT) Reauired*
RegullK.AT:

5 to 7 Working Days
Rush AT: (please provide prior notification)

Rush Surcharges Apply

o 3 to 5 days

048 to 72 Hours
o 24 to 48 hours
OR

DATE REQUIRED (Ru~h surcharges mayapply):

Yellow Copy ~ AGAT

White Copy - AGAT

PAGE :l Of--

NO: 4,9;185
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".J,...,1~,

CHAIN OF CUSTODY RECOiRb
'.I

"

plione: 905-501-9998
Fax: 905-501-0589
Toll free: 800-856.:6261
www.agatlabs.com

LABORATORY. USE ONLY
Arrival Condition: 0 Good .." D Poor (c~~plete "notes") ~i'

l , ...". , , fArriva,l Temperature:,;:\ ~ ~~';J\S r;i ,
AGAT Job Number:, D i( ,L¡ '. (, \L._'

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z lN9
http://webearth.agatlabs.com

Notes:

PO#: , ..
Client Project #: lxt ~ (112 - ol,,4 I hr7no )

AGAT Quotation #:

Reaulatorv Guideline Reauired
DReg 153 Table _ 0 Sewer Use

(Indicate one)
o Ind/Com

ORes/park
o Ag

o Med/Fine

D .PWQO

DReg 558

o CCME

rsthis a drinking water
sample (potable water
intended' for human
consumption)? r

. D Yes '!No
reYes" Pleas~S: the
Drinking Water Chain'
of Custody RecordD. Coarse

Region

(Indicate one)

o Sanitary

o Storm'

Samples Received By (print iime& sign)

..

. ReDort
Format

Turnaround Time (TAT) Reauired*
RegUIl6TAT:

5 to 7 Working Days
Rush T 'T: (pleasepro1lide prior notification)

Rush Surcharges Apply
o 3 to 5 days ..
o 48 to 72 Hours

o 24 to 48 ho~rs
OR

DATE REQUIRED (Ru~h surcharges may apply):

o Single
Sample per

~age
ultiple

'sampies per
page

D'Results by
Fax

. Datemme

Pink Copy - Client I PAGE

Yellow Copy ~ AGAT

White Copy - AGAT I NO: '4' 91.1(6



CHAIN OF CUSTODY RECORD
AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Address:

Phone: 1ûS-::7-¿~ltrOFax: qDS~ .:-&t';ztPO #: .
ClientProject#: ,!Y-ílIZ--Ð&'j (~)
AGAT Quotation #:

Reaulatorv Guideline Reauired
DReg 153 Table - 0 Sewer Use

(Indicate one)
o Ihd/Com

ORes/Park
, 0 Ag
o Med/Fine

o PWQO

DReg 558

o CCME

Region

(Indicate one)

o Sanitary

o Storm

.....
Phone: 905-501-9998
Fax: 905-501-0589
ToUfree: 800-856-6261
www.agatlabs.com

LABORATORY USE ONLY
Arrival Condition: 0 Good
Arrival Temperature: .

AGAT Job Number:

Notes:

'ú
o Poor (complete "notes") .t"

....L, ,~

ReDort Information - reports to be sent to:
1. ",,"" 1hl-1 t , h1"~ ..
. Email:, ~-:. ì'l-ivV/~:'\ é:,;-; i.. ..' 'l,/. (lrr.l:
2, Name. . ( \. . '-. .

Email:

3, Name:

Email:

Report
Format

o Single
Sample per

,page

1i"UltiPle
'~mples per
. page

o Resùlts by
Fax

Is this.a drinking wëlter
sample (potable water
intended for human
consumPtion~

DYes '. ir0
If "Yes" please use the
Drinking Water Chain
of Custody Record

. Date/Tme

Turnaround Time (TAT) Reauired*
Reguir TAT:

5 to 7 Working Days
Rush. AT: (please provide prior notification)

Rush Surcharges Apply

o 3 to 5 Clays

o 48 to 72 Hours

o 24 to 48 hours
OR

DATE REQUIRED. (Ru~h surcharges may apply):

PAGE JLOf
49174,

Yellow Copy - AGAT

White Copy - AGAT I NO:



Fs
LABORATORY USE Q!l-V' ie' .
Arrival Condition: Ef¿300d D Poor (complete "notes")
Arrival Temperature:, ,( r ' c:

AGAT Job Number: ' (' -r db \ . 9'5 6.
Notes:

CHAIN OF CUSTODYRECO.RD
".- ... -'

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z lN9
http://webearth.agatlabs.com

Phone: 905-501-9998
Fax: 905-501-0589
Toll free: 800""856-6261
www.agatlabs.com

,.
;'r:,'

,..
y'

Email:

2. Name:
Email:

3. Name:

Ernail:

ReDort
Format

PO #:

(YF í) 12.. DVI (lctl)

D Single
Sample per

, page

'K Multiple
~mples per

page

o Results by
Fax

Client Project #:

AGAT Quòtation #:

Reaulatorv Guideline Reauired
DReg 153 Table _ D Sewer Use

(Indicate one)
D Ind/Com

D Res/Park
D Ag

D Med/Fine

D PWQO

DReg 558

D CCME

Is this a drinking water
sample (potable water
intended for human
consumptiOn)d'

DYes i-0
If."Yes" please use the
Drinking Water Chain
of Custody. Record

Region

(Indicate one)

D Sanitary

D Storm

Turnaround Time (TAT) Reauired*
RegUI~TAT:

5 to 7 Working Days
Rush AT: (please,provid~ prior notification)

Rush Surcharges Apply

o 3 to 5 days
o 48 to 72 Hoùrs

o 24 to 48 hours
OR

DATE REQUIRED (Ru~h surcharges may apply):

Yellow Copy ~ AGAT

White Copy - AGAT I NO: 4.9175:



., ,

,--t--': ".

CHAIN OF CUSTODY RECORD
::,... L ... ~..

AGAT Laboratories Limited Phone: 905-501-9998
5623 McAdam Road Fax: 905-501":0589
Mississauga, Ontario L4Z lN9 Toll free: 800-856-6261
http://webearth.agatlabs.com www.agatlabs.com

LASORA TORY USE ONLY, (~
Arrival Condition: Et~Good 0 Poor (complete "notes")
Arrival Temperature:; ,/ ," r:,_
AGAT Job Number: ' eXt) T c) D \ . ~15 b
Notes:

Re
1. Name:

Email:

2. Name:
Email:

3. Name:

Email:

t-'¿ C; .

c~~_.. "'1¡'-+ -lis&/

PO #:

Client Project #:

AGAT Quotation #:

, "
vq-I J )2- DL--7 ( CatA"T )

Reaulatorv Guideline Reauired
DReg 153 Table - D Sewer Use

(Indicate one)
D 1nd/Com

D Res/Park
D Ag

D Med/Fine

D PWQO

DReg 558

D CCME

D Other (indicate)

Region

(Indicate one)

D Sanitary

D Storm

,.4.

ReDort
Format

o Single
Sample per

cfage
Itiple

. Samples per
page

o Results by
Fax

Is this a drinking Water
sample (potable water
intended for human
consumptiOn);:

D Yes ~o
If "Yes" please use the
Drinking Water Chain
of Custody Record

w;

Turnaround Time (TAT) Reauired*
Re9UI!TAT:

5 to 7 Working Days
Rush. AT: (please provide prior notification)

Rush Surcharges Apply

o 3 to 5 days

o 48 to 72 HoUrs

o 24 to 48 hours
OR

DATE REQUIRED (Ru~h surcharges may apply):

Yellòw Copy ~ AGAT

White Copy - AGAT I NO: 4,.9;17'1'



~-

t; CHAIN OF CUSTODYRECQRD.:~
AGÂT Laboratories Lirr~ä"
5623 McAdam Road
Mississauga, Ontario L4Z lN9
http://webearth.agatlabs.com

Phone: 905~501-9998
Fax: 905";501-0589
Toll free:800~8S6..6261
www.agatlabs.com

LABORATORY USE ONLY
Arrival Condition: EtGood
Arrival Temperature:

ÄGAT Job Number:

-,;i .'

o Poor (complete "notes")

41f

,Ii."

Notes:
("-( ,/ -r-"-: C.' \ ";!~5 "';

Client Information
.~, - 'L) AL-, r ~,_.lCompany. . .I ¥"" ' L-(I J"1 ¡ !_-, l

Contact: 'i ¡qi-nrrilf _ /l'H~ AJ
Address: ~g.-tb_A~¡i,,-,; A f".£").'

ReDort
Format

Turnaround Time (TAT) Reauired*
Reg u 1a! TAT:

I1 5 to 7 Working Days

Rush T~ T: (please provide prior notification)
Rush Surchärges Apply

o 3 to 5 days

o 48 to 72 Hours

o 24 to48 hours
OR

DATE REQUIRED(Ru~h surcharges rnay apply):

PO #: . \
Client Project #: 01- III Z -- 004 (&tr)

AGAT Quotation #:

o Single
Sample per

,page

r;ultiPle
TS~mples per

page

o Results b~
Fax

Reaulatorv Guideline Reauired
o Reg 153 Table _ 0 Sewer Use

(Indicate one)
o Ind/Com

ORes/park
o Ag

o Med/Fine

Region

(Indicate one)

o Sanitary

o Storm

o PWQO

o Reg 558

o CCME

Is this a drinking water
sarnple(pQtable water
intended for human
consumption\J

o Yes i- No
If "Yes" please usethe
'Drinking Water Chain
of Custody ReCOrd

PAGE
Yellow Copy ~ AGAT

White Copy - AGAT I NO: 491.1'8'
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CHAIN' OF CUSTODY RECORD
AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z lN9
http://webearth.agatlabs.com

Fax: Ojr; - .: -r - Ii ~tßlPO #: . , , '"
Client Project #: b1"///2 --c;e:11 l-f )~ /
AGAT Quotation #:

Reaulatorv Guideline Reauired
DReg 153 Table - 0 Sewer us~

(Indicate one)
o Ind/Com

ORes/park
o Ag

o Med/Fine

o PWQO

DReg 558

o CCME

Region

(Indicate one)

o Sanitary

o Storm

r~L.., ~
o Poor (complete ¿l;otes")

/i;,.

Phone: 905-501-9998
Fax: 905-'501-0589
Toll free: 800-856-6261
www.agatlabs.com

LABORATORY USE ONLY
Arrival Condition: 0 Good
Arrival Temperature:

AGAT Job'Number:

Notes:

\ I ..-iF 1 ""

ReDort Information - reports to be sent to:
1. Name: -TØfv,YVJ 11£ l1lht.lnl)

, Email: fV¡.)l:j4t1ltj.b l¿( I,¡l. t!L)i¥,
2. Name: , ( .~. . ~

Email:

3. Name:

Email:

Notes (i.e. billing, sub-sampling requirements etc.),
Flt.L.t.: ~l-pL,f.-:~~( u +ii""t-. ~.;:.t ~'Ó;;hi.,'.",-
lv¡~;;t l:.~v\t3l y Z~ l-I,,. i it. 111 7''U''yL.!

Of /:'i'H,,,,," \1 Ý\U Åd i/_

Is this a drinking water
samp1e (potable water
intended for human
consumption)?

DYes í5NO
If "Yes" please luse the
Drinking Water Cháin
of Custody Record

'"

ReDort
Format

Turnaround Time (TAT) Reauired*
Regul~lriTAT: .

;fl d 5 to 7 Working Days
Rush W: (please provide prior notification)

Rush Surcharges Apply

o 3 to 5 days

o 48 to 72 Hours

o 24 to 48 hours
OR

DATE REQUIRED (Ru;h surcharges may apply):

o Single
Sample per

, ~age

'fMultiPle
Ts;mpies per

page

.0 Results by
Fax

Pink Copy - Client

Yellow Copy ~ AGAT

White Copy - AGAT I NO:

Lof
4:,9',1: 7' 'S',.". . '.'.
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CHAIN OF CUSTODY RECORl)
AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Client Information
/i " , /7 i')../ ", " ---i ¿

Company: k')/X.. )1-:.-, Ii cJ 1..1'1 Ifl \ b,""~ , )Contact.: '-rtVvjYVl ¡l-, nH-N lÝ)i4t\I' ,:J/.'\.g /j '~ .,',Address:""/c 1")(' . f1 (--nU 11 N L '\L'i .
(\1" i- L...::'l .J~ If L t f) If,¿Înç :;" i J &', - .kI-' l' f:Phone: ,1f.Y' '1~/alJax: ~G¿r- K:l?

PO #:

Client Project #: 04-;, i ¡.?.: -1'1 r¡ ( (t¿J)

AGAT Quotation #: '

Reaulatorv Guideline Reauired
DReg 153 Table _ 0 Sewer Use

(Indicate one)
o Ind/Com

ORes/Park
o Ag

o Med/Fine

§ Region

(Indicate one)

o Sanitary

o Storm

~ .,

\ ~ Jrfit

o PWQO

DReg 558

o CCME

o Other (indicate)

Phone: 905..501-9998
Fax: 905-501-0589
Toll free: 800-856-6261
www.agatlabs.com

LABORATORY USE ONLY
Arrival Condition: 0 Gqod
Arrival Temperature:,
AGAT Job'Number:

Notes:

Email: _
~tes,(i.~. billing,sub-sampling reqUi~ents etc.) i " -
t- u.(,~ í-:r./-i,i.pl'i6 dA-t. Ik~G¡~V6,,t,rf'l

ti'\L(/.:T 'C '61 v.l.1 'I L(t: W l 1- h 1'1 . -e
k,vi.. C5't ,:'.:("",1'\; ~ii,1 ..úf-¿ .

Is this a drinking water'
sample (potàble water
intended . for human
consumption)?

o Yes ~ No
If "Yes" Pleas~' the
Drinking WatetChain
Qf Custody Record

i

o floor (complete ~~tes"); , ;; ,

ReDort
Format

Turnaround Time (TAT) Reauired*
RegUI!,TAT:

5 to 7 Working Days
Rush Ä.T: (please provide prior notification)

Rush Surcharges Apply
o 3 to 5 days

o 48 to 72 Hours

o 24 to 48 hours
OR

DATE REQUIRED (Ru;h surcharges may apply):

o Single
Sample per

~' ge

Itiple
. Samples per

page

-" .0 Results by
. Fax

PAGE

Date/Tme Yellow Copy - AGAT

White Copy - AGAT I NO: 49180



..
CHAIN OF CUSTODY RECORD
AGAT Laboratoriès Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Client Information,1 ¡',
Company: (:.:L.r1--f'': l-t'i'í" l-JiA ftTi- ,¿)
Contact: ''---Tt~Í¡_1''lY'" i 1-,' he, ¡rPl,);4 J ' _ _

Address: c':,J-AD /4R.l-,(';¡,)-ili~i ,kl:J,

tvi \~-'- ~::'\A i /f:,l-

Phone' e¡f""'" -c.':':.:--l I c i í "'OF ' .I'"'.. ,t::. t:;/ ';''; í ¿Á",í A. /,. ~.:.. .v7~. .' .Vt ax: Il~ ""..\R7-- U'c:'"PO #: "-
Client Project #: M.: "(2 -fJi ~1 ( 4-:¿í';')¡ ,
AGAT Quotation #:

Regyatorv Guideline Reauired
DReg 153 Table _

(Indicate one)
o Ind/Com

ORes/park
o Ag

o Med/Fine 0 Coarse.

~:""1..,-.

o Sewer Use

Region _
'(Indicate one)

o Sanitary

D Storm

o PWQO

DReg 558

o CCME

."~l#

D Poor (complete~'nCìtes")
).,'t

"::~Phone: 905-501-9998
Fax: 905-501-0589

,Toll free: 800-856-6261
www.agatlabs.com

LABORATORY USE ONLY
..Arrival Condition: D Good

Arrival ''ren:iperåtù re:

AGAT Job Number:
Notes: t.

Email:

2. Name:
Email:

3. Name:

Email: _
Notes çi.e. billing, s~b-sampling requirements etc')'j

fi L .t'C 0. L¿/;; A- 0 +1 1:"' C:rtcyl -4lilJe '

ìr""U"::; a.. llV-If ~~2.(4_ ~d:'I'\i'" -:: .ÂA'(-'S
v'fNI/iAf\l\i-r, Ati,j.

ReDort
Format

Turnaround Time (TATl Reauired*
Regular/TAT:

m. 5 to 7 Working Days

Rush TAT: (please provide prí¡;r notification)
Rush Surcharges Apply
o 3 tò 5 days

o 48 to 72 Hours

o 24 to 48 hours
OR

DATE REQUIRED (Ru~h s~lcharges may apply):

Is this, a drinking water
sample (potable water
intended for human
consumption)? .

o Yes ~NO
If"Yes"plëas usë the
Drinking Wate Chain
of Custody Record

SamplesReceiY'~9~y,(~rint Åäll~!tl' Sign)

:ó0 0, ~.. tz ~-~ ~~~..-
'Samples Received By (print name & sign)

PAGE ~"" of
~

Yellow Copy ~ AGAT

White Copy - AGAT
DatelTime

NO: 49'181



i"-,¡

AGAT Laboratories Limited
5623 McAdam R.b.ad"
Mississauga, Ontario L4Z 1N9
http:llwebearth.agatlabs.com

CHAIN OF CUSTODY RECORD

Cíient Information
C It, t ", L,' :cl" D" I' '.'ompany: kit: .-l"-J". '-è~" v:,tT'l--'~, " )/" "i ". '
Contact: - Xi-+ \ç'\t Ii \ L r l"\ VY-i (-.,"'¡p"Y'

.1 !!C¡'¡, ,1; f(/J- , ,..-"',, q ('Address: c:'-S v fr ~I:J0 l i ¡i t\.

rn L~L't S~~,.i?L1 t,fI .
Phone: '1)/5- !;)C:;" 1+ Fax: 11/5;"-;;:')/;;- L..5ú I
PO #:

Client Project #: pi- í j rl - D!/ ( & /. )

AGAT Quotation ,#:

Reaulatorv Guideline Reauired
o Reg 153 Table - 0 Sewer Use

(Indicate one)
o Ind/Com

ORes/park
o Ag

o Med/Fine

o PWQO

DReg 558

o CCME

o Other (indicate)

Region

(Indicate one)

o Sanitary

o Storm

Phone: 905-501~9998
Fax: 905-501-0589
Toll fre~: 800-856..6261
www.agatlabs.com

LABORATORY USE ONLY ~:. ,-
Arrival Condition: D Good D Poor (complete "notes")
Arrival Temperature:' , , ~ (j ,t1 0

AGAT Job Number: ' ()ì' ;to:: 5' 7 ~
Notes:

ReDort
Format

o Single
Sample per

, page

RI Multiple

n~mples per
page

o Results by
Fax

ReDon Information.. reports to be sent to:
.'- .. Ì'"v..,/i ~-' (1. Name: I ArYi ¡'in i 1: ," IvNi ' rot i\)

Email: 1- Lhwf (1\ ""t ,Ii DiAi l. (()Wi\ / \2, Name:..J ._ \
Email:

3, Name:

Email:

Notes (i,e, billing, sub-sampling requirements etc.)

flit ìÅ" .òvipIC) ß,,"L.' i IV);¿'.."1 ;;6Î+ I~ -
ty\i.j,~1 bt- PI';A.(y.i"~ w;ti.i~ 7dó:y!:I'.L I' 'f ,I

- -,.,i Jn .~('1 r _ R' Á ':e...

Is this a drinking water
sample (potable water
intended for human
consumption)?

o Yes $.NO
If "Yes" please use the,
Drinking Water Chain
o.f Custody Record

'"

Turnaround Time (TAT) Reauired*
Reg u i!. TAT:

5 to 7 Working Days
Rush ÀT: (please provide prior notification)

Rush Surcharges Apply

D 3 to 5 days
D 48 to 72 Hours
D 24 to 48 hours
OR

DATE REQUIRED (Ru~h surcharges may apply):

Yellow Copy ~ AGAT

White Copy - AGAT I NO:

¡ _ of

4-9183:



r ~.
/- ~\.\t"-/CHAIN OF CUSTODY RECORD

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Client Information .
¡ï "''1 ",.1 £ì ,..:~, ""/f' ,'-~_-. ¿Company: t.-.,i/i.......;;. .../:"r:.::,,:;;t..'i' / f'. ¡ (; ")
..~-t.. , ,'ir, ,", .,. I

Contact: \¡--irlr\h-ll ~_ l' I Íi,il(.., v.1-,,_

Address: .:)?-:/,D .,1t-f?4,¿:y..-i /1 ..ZtJ-
ì,,~ i ¿, c. I J -'. A' ¡; tl'nl~~'j ~,' .(1 "ì ' " ..

Phone: t:l) ~)" c:,l ;::.14'TFax: -11)5" £&-l ..l",f:i
PO #:

~' Í/~ ,J¿¡ If f \
Client Project #: .' f l L - Df.t:J 1 (..OCbD .J

AGATQuotation #:

ReaulatorvGuideline Reauired

o Reg 153 Table - 0 Sewer Use
(Indicate one)
o Ind/Com

ORes/park
o Ag

o Med/Fine

o PWQO

o Reg 558

o CCME

Region

(Indicate one)

o Sanitary

o Storm

Phone: 905-501-9998
Fax: 905-501-0589,
ToU free: 800~856~6261
www.agatlabs.com

LABORATORY USE ONLY
Arrival Condition: 0 Good

I (j 0- ~. Poor (complete "notes")

...i ..

Arrival Temperature:

AGAT Job Number: () )-T' d( :d~::: ,,~,:; l-f
Notes:

ReDort Information- reports to be sent to:
.~.:...,.,.':... , t.. 'V'1/t. (Jjj .r- /1. Name: Ji"WVy'l'H i: i, ¡l(v1;..lltiv

Emaii:lvvir:/A/\:.¡.£..í.:.l)€i/..i /')'L~ . .. \2, Name: ':. \ ;..
Email:

3, Name:

Email:

Note~ (i.e, billing, sub-sampling n,!quiremen~setç.) .-
f¡ t,; id., ,Ý¡v"'i)Lf'~, cl.L¿ -i ll..~ l.;"C;.,,;ii1-lilL
thU.s i be. ,l~"\, i i-è'rd ivi li.q, 7 AA" ~r i.h "'..j,'"

ReDort
Format

Turnaround Time (TAT) Reauired*
Regular. T A'T:

(~t 5 to 7 Working Days,
Rush TAt: (please provide prior notification)

Rush Surcharges Apply

D 3 to 5 days
D 48 to 72 Hours
D 24 to 48 hours
OR

DATE REQUIRED (Ru~h surcharges may apply):

o Single
Sample per

, page

~UltiPle
Samples per
page

o Results by
Fax

Is this, a drinking wati'r
sample (potabli' water
intended" for human
consumption)?

o Yes 'B No
'., If "Yes" Pleas~~ the
Drinking Water Chain
of Custody Record

l \

() 9- :$0
Date/Tme

() 9-'.)0

PAGE
Yellow Copy ~ AGAT

White Copy - AGAT NO: 49182:



CHAIN OF CUSTODY RECORD 'LABORATO:RYUSEÐNLY
Arrival Cønditio~:D Good
Arrivaitemperature:
AGAT Job NUmber:

Notes:

1',

D Poor (complete "notes")

r (Yo, C-
AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Phone: 905~501-999a
Fax: 905~501~0589
Toll free: 800-856-6261
www.agatlabs.com

~

Client Information
I' i" v1

Company: \:o~ riA.'V:v.( rr V'iz' ¡ i4 ¡-¿: 2i. --~ ./'/.~ -' /Contact. \ VI i -j" ,or. 1/- l l'ýY:¿ R, Jt;1V
-l' To( . J /~ ,.; _ '¿ ,"'\-.

Address: ,-,) ,~¡"'¡ci -'j ~ (I')t-) ~'T' Iv,,' J '

til' \ '-',::c i:':'t~ d. (I r-, ~'I _. /-.1 J
ie:"~¡;n;-. "'L,. -;;.4444 Fax: l'0':~'''''c7-1d(P

Report Information - reports to be sent to:

1. Name:--.;Avr¡ 0-..1 I¡; . h'¡r-y¡iN'.. , iEmail:-Vì'\!""~i'/'j i" ¿l~üIA C i/ ~ l "- .
, I"'. "

2, Name: ',_, \ \,_.
Email:

3, Name:

Email:

4, Name:

Email:

Turnaround Time (TAT) Required
Regular TAT:

'f 5 to 7 Working Days
Rush TAT: (please provide prior notification)

D 3 to 5 days
D 48 to 72 Hours
D 24 to 48 hours

DATE REQUIRED:

Report
Format

o Single
Sample per
page'~
Multiple

Samples per
page

D Excel
Format
Included

PO #:

Client Project #: c-1- ( i I '2- L~ ."'1 (' (.. t':i;"C )
AGAT Quotation #:

Regulatory Guideline Required:

DReg 153 Table ~ D Sewer Use D PWQO
(Indicate one) Region DReg 558

D Ind/Com (Indicate one) D CCME
D Res/Park D Sanitary D
DA9 D Storm Other (indicate)

Is this a drinking water
sample (potable water
intended for human
consumption)?

DYes t: No

If "Yes'" please use the
Drinking Water Chain
of Custody Record

# of I comme,nts- Site/ Sample, Info.

Containers Sample Containment
Sample Identification

.''- ~l -'"0 ~="""

Yellow Copy - AGAT

White Copy - AGAT I NO: 20872\ ,



-, ~ ..~'l1
i' l¡; i~

LABORATORY USEONL Y
Arrival Condition: 0 Good
Arrival Temperature: ' ILDl:~.. . ." ...~'., .....

, n-7 T 11- ,;t.. '... "',rAGAT Job Number: lIT.x ¡) J 1 y \ )

CHAIN OF CUSTOOyiRECORO
AGATLaboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z lN9
http://webearth.agatlabs.com

Client Information
companY:~¡"7Lf':~ H (:-:;£7( j ,'(1'''-.t ¿..,
C~ntact: --'IIM.! ll-n--'l;A.l;ÙN

Address: .:-3'10 t1N.AfrJ7í.t ¡¿().

h.'I l'"'':"""i"",."- éJL ie. ¡4
,. ,--, " -:¡ ..... ì- l c! ~ ,. -" c"¡ ¡Phone: !t~':)_ :.J" ø . ~~'14 Fax: ¡¡;,!.-j" -- 'l'~.

PO #: , ' .. ")---Client Project #: c4.-11 i/. "c("''l;' /ç¡inrc), . '..
. AGAT Quotation #:

Regulatory Guideline Required:

o Reg 153 Table _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

o Ind/Com (Indicate one) 0 '~CI'.E ..
ORes/park 0 Sanitary O' \" 'O 0 St 0 ér',ndicate)~ ~J ... ,

# of

Container.s
i
\

Phone: '90S-50b9998
Fax: 905..501-0589
Töll free:800~856-6261
www.agatlabs.com

Notes:

Report Information - reports to be sent to:.- . '
1. Name: l Ahì"Y1¡t: YYiy'k"jí4,v

Email:1¥Yì/1l'h l' i..ê? .~l.¡ J_tJ/ l .t"wL '

2. Name: :, ) ,~)
Email:

3. Name:

Email:

4. Name:

Email:

Is this a drinking water
sample (potable water
intended for human

. ~onsumption)?

Oves\Ø No
If "Yes('(ase use the
Prinking Water Chain

'. of Custody Record( 'l
Coi:ments- Site/ 'Sample Info.
Sample Containment

_/".

Report
Format

o Single
Sample per
page

\J Multiple

~amples per
page

D Excel
Format
Included

/

~,~_ .
L"' .';&

o Poor (complete "notes")

Turnaround Time (TAT) Required

Regu~~ TAT:
~ 5 to 7 Working Days

Rush TAT: (please provide prior notification)

o 3 to 5 days

o 48 to 72 Hours

o 24 to 48 hours

DATE REQUIRED:

PAGE
Yellow Copy - AGAT

White Copy - AGAT I NO: 20873



.,.~ L-

LABORATORY USE(~NlY
ArrivalCondition: ,0 GoodA . IT t ¡! ;;f' ..rrva empera ure: ; b -iit -;

h' ..:~AGAT Job Number; .,
Notes:

'"

CHAIN, OF CUSTODY RECORD
1 Phone: 90S-501-9998

Fax: 905-501-0589
Toll free: 800-856~6261
www.agatlabs.com

.$.,...,

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z lN9
http://webearth.agatlabs.com

Client Information
C . lJ,t~¡ i"- 1-4. Itl )--J~j-,A ¡iij -r~L..ompany. (:::1, _ ueT I ~"'..L i .~

Contact: -rtJ Yr, in \ (. lhlNtlì¥1 ~.;

Address: ;)~r;ò /t-Hf-i-:0-n A it; D'

fly,! ¿...¡",\ L". A ¿.f (I A .- - _,_ . i:¡.; .
Ciir.. v t:'l .I J ~, J¡ 11 r-.... J .. -/ ¿j i,ne: ',1/')," --~.', . -"f1l= Fax:-"/i:'Y' ....l- o.l , b . "',¡'- '¡' --.PO #: i . "

Client Project #: (l.1- ¡ ¡ ¡.l --¡;"¿,ff.¡ &l/J'r )
.

AGAT Quotation #:

Regulatory Guideline Required:

o Reg 153 Table _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

o Ind/Com (Indicate one) 0 ~ME.",
. 0 Res/Park 0 Sanitary 0 '"'" 0 A 0 St Ot r (indicate)9 orm,.

(

;,,..
. It,

o Poor (complete "notes")

Report In!ormation - reports to be sent to:

-rt° YV"I . -¡ l! . J1. Name: . .ti.'V YnJ l! i I ¡ :,lr

Email: '-LtoIA/í,a", ll i!.tUfY ID¡"'v¡
2, Name:_.:~ (J

Email:

3. Name:

Email:

4. Name:

Email:

-

. Is this a drinking water
sample (potable water
intended for human
Cbnsum:§tiOn)?

o Yes No
If "Yes" please use the
Drinking Water Chain
of Custody R;ecord

Comments- Site/ Sample Info.
Sample Containment

~., .
~'Ó\).:.,~

Report
Format

o Single
Sample per
page

~ Multiple
l"'. ~amples perpage

o Excel
Format
Included

Turnaround Time (TAT) Required
Regular TAT:

''f 5 to 7 Working Days

Rush tAT: (please provide prior notification)

D 3 to 5 days
D 48 to 72 Hours
D 24 to 48 hours

DATE REQUIRED:

Yellow Copy - AGAT

White Copy - AGAT

PAGE ,)L of -s

NO: 20874



!' 1"'''1. r 'r-' "\I .
CHAIN OF CUSTODY RECORD

LABORATORY USE ,ONLY
Arrival.Condition: D Good

f1/i: ,.C.,-

o Poor (complete "notes")AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Phone: 90S~501~9998
Fax: 905-501-0589
Toll free:800~856:6261
www.agatlabs.com

Arrival Temperature:

AGAT Job Number:
~

Notes:

Client Information
Company: (!oci..: /~lrI¿.s
Contact: ~Yfìt- h'Jp4,tiAA/
Address: ~.3CD.-4 lIf:¡C) fit A ,4 n

l"Vì i ,",,6) ¿,::, 4Ubf+ _.
Phone~'JP.. -:$CP 4f4' Fax('D.f -~&7,. ¿'£JPO #: ,
Client Project #: (4 - / ii Z -- ö L"q ( ~ ')

AGAT Quotation #:

Turnaround Time (TAT) Required
Regular TAT:

. 't 5 to 7 Working Days
Rush'TAT: (please provide prior notification)

o 3 to 5 days

o 48 to 72 Hours

o 24 to 48 hours

DATE REQUIRED:

Report Information - reports to be sent to:
1 N,mei: '- ~l1;"fLAJ
Email: -, ~~:- ), ~ A tX' (!g')~

2. Name: v \
Email:

3. Name:

Email:

4. Name:

Email:

Report
Format

o Single
Sample per
page

/'

Multiple

'fsampies perpage

o Excel
Format
Included

Regulatory Guideline Required:

DReg 153 Table _ D Sewer Use D PWQO
(Indicate one) Region DReg 558

D Ind/Com (Indicate one) D C¡CME
D Res/Park D Sanitary D \
D Ag D Storm Ot~r (indicate)

Is this a drinking water
sample (potable water
intended for human
consumption)?

D Yefl No
If "Yes please use the
Drinking Water ChaIn
of Custody Record

# of I Comments- Site/ Sample Info.
Containers Sample Containment

Sample Identification

(:

SarTples Received By (prinlfriarTe &'sign), .

tl ;'g:-. :'1:.:;

'nt name &. sign) · v

Ç'&::.

of
Yellow Copy - AGAT

White Copy - AGAT I NO: 20875
.J!I!



:).,

'i.i,.
~ 0

CHAIN OF CUSTODVRECQRD
AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z lN9
http://webearth.agatlabs.com

Client Information '
Company: O:r;i .Dh.; A/f)(ý/IATl6-- - ~ "Contact: \ k:J.h, v.., . t t; ~//¡t llF- A.)

..~..i .. '.. . . dAddress: A.)" ~ç:J) ~ kfl: "r-¡ i iH ß. i) .
iV) \ .(¿:: i "'~Y'.-4 (.11-) t/-C;r,r . i¡; ~ ,¿ .'.. / l-J-fPhone: ¡v..~.; '" .' ,Fax: p1l''j"b./i'-,rk::PO #: ." .~

Client Project #: N''- / í/Z- 004 (tvtrw)
AGAT Quotati~' #:

Reaulatorv:Guideline Reauired
DReg 153 Table _

(Indicate one)
o Ind/Com

ORes/park
o Ag

D. Med/Fine'

o Sewer Use

Region

(Indicate ,oní,)t

o SanitaPý

o Storm .

Phone: 905-501-9998
Fax: 9OS::S01.,0589

Toll free:800-:856i,6261,
www.agatlabs.Gori

LABORAT(iRYUSE ONLY"
Arri~aICondition': 0 Good o Poor (complete "notes")

.....

Í(~,,,..k

ReDort Information -reports to be sent to:~ fA.'" .)1. Name: ~=I¿týJ:f1~/" ,
Email: -~..1i..;1~.ec..tv....d ' ' ,,~2. Name: , , ...

'.Email:

3. Name:

Email:

NotesJi.e.billing, sUbcsam¡fiig requirements etc.)

Fu,¿;..t t0t "'-k? U -; A)/ti +jy. L-.~iI~ i -f ÎVL. -
y¡,l.i61 be 4i-'0l\rí:t"~ l,14h.i yi '7 ~4Aý'-j~,(~ i" 1'.',/.'' :-.:¿ . ,/, ',( _

..k' ",.r, / ."..,¡ v~ .vt'L. Ar ÆI,'!C_. ''''.

ReDort
Format

Turnaround Time .(TAT) Reauired*
RegU~laTAT:

5 to?Working Days

Rush AT: (please provide prior notification)
Rush Surcharges Apply

0' 3 toS days

o 48 to 72 Hours

o 24 to 48 hours
OR

DATE REQUIRED (Ru~h surcharges may apply):

o Single
Sample per
page

l" Multiple

'-amPJes per
page

o Rëši1 by
Fax .'!'

4'"";-T
PAGE of

Yellow Copy ~ AGAT

White Copy - AGAT I NO: 42902



¡"" ;
CHAIN OF CUSTODY 'RECORD
AGAT Laboratories Limited
5623 McAdam Road .
Mississauga, Ontario'L:4Z lN9
http://webearth.a.gatlabs.com

¡;: -., ,;l~:.. . .:- 1,_

Phone: 905,50J~9998
Fax: 905-501-'\589
T~ free: 800-856-6261
\fWw.agatlabs.com

LABORATORY USE ÒNL Y
Arrival Condition: D Good
Arrival Temperature:

AGAT Job Number:

D Poor (complete "notes")

?¡Notes:

Olient Information
c~mpany: ~tj..Dl--R .lÒ~'l-)11 ¡Ar;.L')

Contact: ~~VV'h"t(-., ,W¡;~H;J
Address: "" ;:) () .Ar!t¡t'rVïï:A iQÖ'

tr11 t'~.~I~/'JA 1./ L.'r\
Phone: Cjr-6;;:::sL:'f-441ax: tj0'l~ _"';7. 

(¿l/o/ 

PO #:

Client Project #: l-: _ 11/ Z - ,iEi ((æ'"~) .

AGAT Quotation #:

,,,1

,'- ReDort InfOrination- reports to be sent to:- ' '". '
1. Name: 1 ¡tyYì 1-,1",1( i!rrli/iqtìfi(~

Email: Wì.t~/q;~ijr.IA.f¥ cny¡, j
2, Name: '() '.

Email:

3, Name:

Email:

Notes (i.e, billing, sub-samJ!ing requirements etc.)

Fhòc1 NIVVl kJ:ì~4:'-1;hÇ, ,~v-Ó í +í vt-i,
Il'i~"¡ DC 4vi¿rfl2-~~d ':~+¡"Y) .-øy""

.i J.L'( '" L, i~. ,...:tt' _

Reaulatorv Guideline Reauired
DReg 153 Table _ 0 Sewer Use

(Indicate one)
'0 Ind/Com

ORes/park
o Ag

CJ l:6!rIFine

o PWQO

o Reg 5~

iD-cCME

o Other (indicate)

Region

(Indicate one')

.0 Sanitary

o Storm

ReDort
Format

D Single
Sample per

. page

'I Multiple

rsamples per
page

DResults by
Fax .

Is this a .drinkinÇJwater
sample (potable'w~er
intended for human
consumption)? ,

DYes rí, No
lf "Yes" pleasJ uie the
Drinking Wêlter ,'Chain

of Custody Record""¥': :'

Turnaround Time (TAT) Reauired*
Regular TAT:

m. 5 to 7 Working Days

Rush i-ÃT: (ple¡¡se provide prior notification)
Rush Surcharges Apply

o 3 to 5 days
o 48 to 72 Hours

o 24 to 48 hours
OR

DATE REQUIRED (Ru~h surcharges may apply):

of ..
NO: 42905



(,I ',1 L ~l

CHAIN OF CUSTODY RECO,RD o \

ReDort Infõtl1ation-reports to be sent to:
1 N'm. ~~r ~ fYtt~tEm'" -~'~-r'~1L" I'DI:
2, Name: ¡ i \ . ," .. .

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z IN9
http://webearth,agatlabs,com

Client Information.1 ';
Company: (':)rJ jJ'ItZ f¡/;,¿I'Ji I r:I'Ff¿',

~-' (V'Contact: (1:IY'V1i1o,I,r: r1òA.t'R¡V
ri,,v' W/1/!E, i"' ß'Addres?: (~;.~ f"l!) ! I ?'\oP'~ r- i-T i A D

~~Y\l~",) ;¡ ~ ~~ïtr ~Q,-,co' ~ . ¿Arv'- ):1,. kPhone: -!lL'~-~~~~'c.tax: 1LG",.~.u/l-L;:()1PO#: . ., ~
Client Project #: ('4..,! j j 2 ~Ot.(Jcr ( ((l/Y

AGATQuotation #:

Reaulatorv Guidelinè Reauired
o Reg l53 Table_ 0 Sewer Use

(Indicate one)
o Ind/Com

ORes/park
o Ag

o Med/Fine

'0..0 PWQO

;; 0 Reg 558

. 0 CCME

Region

(Indicate one)'

o Sanitary

o Storm

~~,...-.,/1.' ¡t j\ .,~,

Email:

30 Name:

Phonl! 905~50 1 -9998

Fax:905-501..05a~
Toll free: 800-85fl%261
www.agátlabs.com .

I . LABORATORY USE ONLY
Arrival Condition: 0 Good )~.;:¡O Poor (complete "not&s")

Arrival Temperature: , Lr ,,(. ~". ~n, ,",
AGATJobNumber: C.. 7j-lt") (.-4, I ~1:0_\.)

.. l' "!""

Notes:

ReDort
Format

Turnaround Time eTA T) . Reauired*
RegUI~TAT:

5 to 7 Working Days
Rush AT: (please provide prior notification)

Rush Surcharges Apply
o 3 to 5 days

o 48 to 72 Hours

o 24 to48 hours
OR

DATE REQUIRED (Ru;h surcharges may apply):

Email:

o Single
Sample per

. page

tf Multiple

ïsamp'es per
page

o Results by
Fax

Is this a drinking water
sample. (potable water..
intended for humaiÏ-'
consumption)?

o Yes Ti No
If "Yes" Pleas~ethe
Drinking Water Chaih
of Custody Record '

cZ
'4,2:9::0:0



~--.. CHAIN OF CUSTODY R,ECORD
c

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Phon~! 905-501-9998
Fax: 905- 50 1 -O~£)
Toll free: .800-85ßt6261
www.agatlabs.com

,LABORATORY USE ONLY
Arrival Condition: 0 Good 0 Poor (complete "noíès"). ': ,,-- .,........, " ,.: d, ".Arnval Temperature: . . .. J-1' "ì ,..'.,. .1 . : "'.'_.' l' ;. .:,,¡,'" v J'AGATJob-.Number: :.,"
Notes:

Client Information
(/ ~ /",.
, .~'I., /j y"'.I-"¿,/y¡ ¡ .." -l. /.-Company: 1:')1/ u f:7J, I '-.-L'L i H i ~,~J

Contact: -T¡av,YVi if'- rY11/¡l (~tlii)

~~ . H':Î /Il "I .' ¡''-Address: ..if) -~ C.., tV'í1,1 ¡'Z.L '

VÎ'j I ~:£) )&-;Ai il: fl ,

£f I;) 44 ' ä r:: ,¡ "'I (9.(Phone: 't'!" -' ,11 Fax: . JD..:r-!,,' -:- 0', 'PO #: ,
Client Project #: Ck-" ( ¡ 7 -" /)('11 . . ( (tJ/J)--- ' L
AGATQuotation #:

Re
ReDort
Format

Turnaround TimeCTATl Reauired*
Re9Ulji. TAT:

5 to 7 Working Days
Rush AT: (please provide prior notification)

Rush Surcharges Apply

D 3to 5 dàys
D' 48 to 72 HoÜrs
D 24 to 4-8 ho4rSOR ~ ":;i/,i.

DATE REQUIRE()(R,u~já~r~riarges may apply):

1. Name:

Email:

2, Name:
Email:

3, Name:

Ema,il:

'- D Single
Sample per

rge
mMultiPle

:,TS~mplesper
page

-" 0 Results by
Fax

. - _... .
Notes (Le, billing¡5ub"Samplingrequirrments etc,) 

, tF'l.-~' ,.~ ."\-:-l)W ¿Uf./ -tl~, it viII, L
r"'V..,.6f-~ l--- dV\/'. lY::-,t v.li+h: yi L:d'Ay,-;r .. . I. ,( ..
D-i .. Y!i. /1/0.. /1, I .

ReGulatorv Guideline Reauired
o Reg 153 Table - 0 Sewer Use", , ,',(Indicate one) ,O . . Region ,,/ , .'Inti/Com " . ~._"

0.. ,,; (Indicatedn~)' ,LJ:R$/Park 0OAgi . .. : Sanitary
o Med/F'ii~ n rM__~ 0 Storm

."0 PWQO';
';:-0',~ . Reg 558

"0 CCME

\,

)(x~o %; en

DatelTime

PAGE
Yellow Copy; AGAT

WhiteCopy-AGAT I NO: 42901



:\::.'~l. . .. - '-'.
CH.'.' AI.. N." 0.... ....F.. C.....US'TODV.R.ECOR.....D.' . .' .' . ',_. c .. ",'.' . _ .,.. _. "'_' .'.....,' ...., .," ',' -,_.....',... ,- '... ,"
AGAT Laboratodes Limited,
5623 McAdam Road
Mississåugai OiitarioL4Z1N9

. http://webearth.agatlabs.c:om

Client Information
Company: e:hU"-:(-f 'l":.1-'!-rl H-i :::~

Contact: -T¡Ai'~'\ i...~\ f. lYH::At1,ft,~l

Address: c()3 e'H'J ';R(~f:;'~ïrl f''ì (.D.

H,' '/~' ..-~i.!~~ ,l~t: í4
Phoner-~~~;':í;;:;--4~ia':¡ FaA'Of;:::;::i~::- ~lPO #: 11_,.'1
Client Project #:

AGAT Quotation #:

;\
,

Regulatory Guideline Required:

DReg 153 Table _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

o fnd/Com (Indicate one) 0 CCME
o Res/Par.k 0 Sanitary 0O 0 St Other (indicate)Ag arm

# of
Containers

t S

o Poor (complete "notes")

'" .;,

phone: .$H)S..S01-'99'8
Fax: 905..501.,0589',

TOllfree:8ÖO-856-,6261
www ,agatlabs,~om,,,

r.,,~...,

LABORATORY USE ONLY
Arrival Condition: 0 Good

"'r. t.Arrival Temperature: . \ .,,
AGAT Job Number: D'IT- ÄO¿l i~&
Notes:

Report Information - reports to be sent to:

1. Name:--W)f-Y¡l k rn,.RC!,F tV

Email:..rYi..:j.dìn6dO(AS(/(ltd¡.VI
2. Name: ' . Q "

Report
Format

o Single
Sam pie per
page

Email:

3. Name:

Email:

4. Name:

Email:

I r
,-£ Multiple
I-samples per

page

o Excel
Format
Included

:l'

Is this a drinking water
sample (potable water
intended for human
consumption)?

o Yes'U No

If "Yes.f pi"ase use the
Drinking Water Chain
of Custody Record

TUrnaround Time (TAT) Required

Regular TAT:

'f 5 to 7 'Working DaysRush TAT: (please provide .prior notification)

D 3 to 5 days
D 48 to 72 Hours
D 24 to 48 hours

DATE REQUIRED:

Yellow Copy - AGAT

White Copy - AGAT

J
NO: 20877



CHAIN OF CUSTODYRECQ'Ftl)
-l

o Poor (complete "notes")AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Client Information
Company: ri bJ~ i'W fl'-~l:¡ ijAri~

Contact: --W,rnlt fn¡nAlttJ
Address: 6~1 C' (ti;r-:vOïì ¡4 ,Ao,

r~\ \.:,.c~~~'e~b~
Phone: 4tG-::v 1.1444Fax:1û; -?Jç~-&f5(PO #: ~
Client Project #: 01- f II Z -lJLrJL- I ~ )
AGAT Quotation #:

Regulatory Guideline Required:

DReg 153 Table _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

o Ind/Com (Indicate one) 0 CCME
ORes/park 0 Sanitary 0
o Ag 0 Storm other (indicate)

(Ç ~:_(~I

Phone: 905-501-99~l8
Fax: 905-501-0589,;
Toll free: 800-856~6'261
www.agatlabs.cqr¡;t ",

::.",~~,

LABO,RATORY USE ONLY
Arriva.l Condition: " "~LYGood
Arrival Temperature:

AGAT Job Number:,

Notes:

/1' , I ,. l,'~, .. ,~,( ~?l,(~ ~ .-.'

Report Informätion - re~orts to be sent to:..'
1. Name~ L rtllV0lt." tv r~,. ,

Email: --hWV~¿IJ/)Æ_dl~'¿¥' r DWl
2, Name: ,)

Email:

3, Name:

Email:

4. Name:

Email:

Report
Format

o Single
Sample per
page!~
Multiple

' '. Samples per

page

o Excel
Format
Included

Is this a drinking water
sample (potable water
intended for human
consumption)?

o YeXl No
If "Ye~"çease use the
Drinking Water Chain
of Custody Record

DatefTime

Turnaround Time (TAT) Required
Regular TAT:,

lP 5 to 7 Working Days
Rush TAT: (please provide prior notification)

o 3 to 5 days

o 48 to 72 Hours

o 24 to 48 hours

DATE REQUIRED:

PAGE ,.
White Copy - AGAT I NO: 2 n 8 78



çt:
ì?ABORATORYUSE ONLY
Arrival Condition: 0 Good

..' b ¿
Arrival Temperature: \ ", ',,' ",
ÄGAT Job Number:

Notes:

\",
Vi'

CHAIN OF CUSTODY RECORD
AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z IN9
http://webearth.agatlabs.com

Client Information
b~"'\Company:' ," ri""'JX/t1-iè."j

Contact: --h'\Yhlt. W¡oA~I1Al
Address: ~/) ft:6~t:0T¡¡t\ I.¿IC.

(ìi k.l..CiS'\-4C(¿ tla " i ' -, --' " , 'Phone:ît),~ ~"'rl- ~, Fa*1R5 .;:¿r ~ldwlro#: ' , , ,
Client Project #: 0.4 - ii !Z- t;(.:¡ l &,/. J

AGAT Quotation #:

Regulatory Guideline Required:

DReg 153 Table _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

o Ind/Com (Indicate one) 0 CCME '
ORes/park 0 Sanitary 0'
o Ag 0 Storm Other (indicate)

# of
Containers

!

Phone: 905~501'-9998
Fax: 905-501-05~:
Toll free: 800-85616261
www.agatlabs'CO?2.

"f: -'

Report Information - r$ports to be sent to:
1. Nanie~v'\ \o (~M vi~r+

Email:..h.J~(fjVi€l.0;l!;(e.v./D..
2. Name:

Email:

3. Name:

Email:

4, Name:

Email:

Is this a drinking water
sample (potable water
intended for human
consumption)?

o yesF No
If "Yes' please use the
Drinking Water Chain
of Custody Record

Comments- Site/ Sample Info.
Sample Containment

S',amP"lesß" eceixsd, ',BY'fg(Pr', t,"r'iíi;e &'Sign)0
' ',,""( i"tlr /.i-1i~i ' ,~, " , " , ir tli;, ': ".F.. CT' €1~"", ".. ' . "
Samples Received By (print name & sign) i..

:,,' .-, ,,~'\
,; /" - ,I". "1:'.)'". , . '-.

I Report
Format

D Single
Sample per
page

!~ Multiple

, Samples per
page

o Excel
Format
Included

~ ft , q" . l)
qëite/Time

.:'~
":

,;
'.~.

D Poor (complete "notes")

Turnaround Time (TAT) Required
Regular TAT:

(c 5 to 7 Working Days
Rush TAT: (please provide prior notification)

D 3 to 5 days

D 48 to 72 Hours
D 24 to 48 hours

DATE REQUIRED:

Yellow COPYc AGAT

White Copy -I AGAT NO: 20879



CHAIN OF CUSTODY RECORD
i

'",~')f

AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Client Information
Company: .()tA -LM A.. J.--61 Art:,:)

Contact:-tJ;VlWl \ t- _ rny~'L ft J
--IAddress: .. ?'i 'llJ ..-A~ÇviJ7 IA f2 CJ.

th \.s\~":II.f.~ .m_~
Phone: 'iD$'- G/"1~""m Fax:'7lJ6-' :.'-::. Lr.lPl
PO #:

Client Project #:

AGAT Quotation #:

,
(01-1//7_ -DtGl' (&/5)

Regulatory Guideline Required:

DReg 153 Table _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

D /nd/Com (Indicate one) 0 CCME
D . Res/Park 0 Sanitary 0
o Ag 0 Storm other (indicate)

# of
Containers

V \

Phone: 905-501-9998
Fax: 905-501-0589
Toll free: SÖO-856-6261
www.agatlabs.com '.

LABORATORY USE ONLY
Arrival C:ondition:O Good
ArrivaITemp~rature: llo i

AGAT Job Number:

Notes:

o Poor (complete "nott;"~ ."
j)

0-; í c2 Oll! Ll !

-
Report Information -- rèports to be sent to:

~ ~~-- ~~
1. Name: . rv~' I' " "

Em,;i, -1.'''5' _ -:T~ " -dcw
2. Name:

-f
Email:

3, Name:

Email:

4, Name:

Email:

Is this a drinking water
sample (potable water
intended for human
consu~'-0n)?

o Yes-r No

If "Yes please use the
Drinking Water Chain
of Custody Record

Comments. Site/ Sample Info,
Sample Containment

/-,v

Report
Format

o Single
Sample per
page

'i Multiple

f"sampies per
page

o Excel
Format
Included

Turnaround Time (TAT) Required
Regular TAT:

. .,% 5 to 7 Working Days

~h TAT: (please provide prior notification)

o 3 to 5 days

o 48 to 72 Hours

,.0 24 to'48 hÐurs

DATE REQUIRED:

Yellow Copy -- AGAT

PAGE l/ I of -2

White Copy -- AGAT I NO: 2 n 8 7 6



'.1Il ~"

CHAIN OF CUSTODYRECO'RD
i

o POor (complete "notes")"AGAT Laboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z 1N9
http://webearth.agatlabs.com

Client Information
Company: ir'b l:2 .\t~SN" i A--rF~ "'; I T't)
Contact:IA-j\A íV\ \ F \YC1f' c'A-l0

Address:?__-:t.() -A't&¡ft-\TJA, Rr'l"9

j'-\It',SIC;'SAi/f)A- 01"
. J · -

Phona-l.l- "',";! - i.\.-LLi~ FaiFO"\-"í:= - ('.5(. ¡

PO #:

Client Project #:0,* - \i!! --Çi Icer ( (.f,(J\~"ì)

AGAr Quotation #:

Regulatory Guideline Required:

o Reg 15:3 Tal:;le _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

o Ind/Com (Indicate one) 0 CCME
ORes/park 0 Sanitary 0
o Ag 0 Storm Other (indicate)

- ¿-
r c:

Phone: 905~501-99&8
Fax: 905-501-0589
Toll free: 800-856-6261..
www.agatlabs.com

LABORATORY USE ONLY
Arrival Condition: 0 Good

¡ /-~ LArriVal Temperature: I ':': ,
r" --r --- -".', 4 ,-' , ,AGAT Job Number: ¡) ,! ('~ \,-). I '-) '?¿ ..(1-. " / ,) . ,Notes:

Report Information - repqrts to be sent to:

i?r:" M ~.,."..:: A. ¡ t' \V.D . _~¡ ~1. Name:i, ..-\fV €~,)¡Aj!'í' CtJ/'("¡

Email: +- Y'n v"l.ie. ì'. \..

v2. Name:

Email:

3. Name:

Email:

4. Name:

Email:

Is this a drinking water
sample (potable water
intended for human
consumption)?

o Ye)l No
If "Yes" please use the
Drinking Water Chain
of Custody Record

Report
Format

Turnaround Time (TAT) Required
Regular TAT:

;L 5 to 7 Working Days

Rush TAT: (please provide prior notification)

o Single
Sample per
page

Multiple
Samples per
page

o Excel
Format
Included

o
o
o 24 to 48 hours

3 to 5 days

48 to 72 Hours

DATE REQUIRED:

of
Yellow Copy - AGAT

White Copy - AGAT I NO: 20881



CHAIN OF CUSTODYRE,CORD ,//

.l.~

AGAT L.aboratories Limited
5623 McAdam Road
Mississauga, Ontario L4Z IN9
http://webearth.agatlabs.com

Client Information
CompanY:9DI.-L -À'S-s"C\A.ïES crt).

Contact: i Aid !V \ P \'u ç ~f~'~ J
AddressQ ': OJ n A: If ¡C¡tJ\ rT \ A ip 1,)

i' \ C) ,"' J ~s.A-; ie,,, Ä . r,~ '
, ) ~..

Phonl!!)'S .. '5l. i "l' \\44: Fax:"o'')'" '5'i - Co')L-1 i
PO #:

Client Project #: Õi- ' \ \ lì öL,O\ (('1'~2iv'¡
AGAT Quotation #:

Regulatory Guideline Required:

DReg 153 Table _ 0 Sewer Use 0 PWQO
(Indicate one) Region 0 Reg 558

o Ind/Com (Indicate one) 0 CCME
ORes/park 0 Sanitaiy 0
o Ag 0 Storm Other (indicate)

Sample Identification

-.,

J ~.
LABORATORY USE ONLY
Arrival ¿ondition: 0 Good

'''v'",LArrival Temperature: Lt ',:'' t.
AGAT Job Number:

Phone: 905-501--99,~";¡'"
Fax: 905-501-0589\X
Toll free: 800-856-6261
www.agatlabs.com ';, -' '';: Notes:

Report Information. repQrts to be sent to:

1. Name: -l\\.\\ e p,O~-A+_1

Email:+n"7r5ndr'iCí Q0iclL'f '-.-",)1)",,
:,,2. Name:

Email:

3, Name:

Email:

4. Name:

Email:

Report
Format

o Single 'j'
Sample per
page

XJ Multiple
Samples per
page

o Excel
Format
Included

Is this a drinking water
sample (potable water
intended for human
consumption)?

o Ye;j No
If "Yes" please use the
Drlnking Water Chain
of Custody Record

Samples Receiveday'(prfht

~+ ..Stw~
Samples Received ay (print na~e&,:.ign)

.¡¡
-$''

r" ('z,J~ '

o Poor (complet~ "notes,~)e

.'""IT ::..:jLf J::'i' i
Turnaround Time (TAT) Required

Regular TAT:

'Ø 5 to 7 Working Days

Rush TAT: (please provide prior notification)

D 3 to 5 days
D 48 to 72 Hours
D 24 to 48 hours

DATE REQUIRED:'

Pink Copy - Client

Yellow Copy,' AGAT

WhiteCopy-AGAT I No:2088r

1':,::



 

CERTIFICATES OF ANALYSES

February 2007 04-1112-069 (6000) 
Golder Associates 



530 - S
635395

529 - S
635394

560 - S
635393

561 - S
635392

565 - S
635391

521 - S
635390

517 - S
635389G / S M.D.L.Unit

552 - S
635396

µg/g 0.6 58.3 20.8 4.6 12.5 3.3 8.1 9.2Arsenic 4.4

µg/g 0.3 23.6 33.1 11.3 20.2 6.8 8.9 15.6Cobalt 13.8

µg/g 0.6 338 1540 187 271 45.1 69.0 543Copper 145

µg/g 0.5 44.5 84.6 33.5 105 12.6 15.7 41.2Lead 19.8

µg/g 0.6 426 1040 157 391 56.2 102 474Nickel 238

µg/g 0.8 1.4 10.2 1.3 1.3 <0.8 <0.8 4.5Selenium <0.8

553 - S
635398

502 - S
635397G / S M.D.L.Unit

µg/g 0.6 164 6.0Arsenic

µg/g 0.3 44.3 12.1Cobalt

µg/g 0.6 1140 141Copper

µg/g 0.5 113 20.2Lead

µg/g 0.6 749 198Nickel

µg/g 0.8 4.1 <0.8Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T201592AGAT WORK ORDER:

Metals in Soil

DATE SAMPLED: December 12 2006 DATE RECEIVED: DATE REPORTED: December 22 2006 SAMPLE TYPE: Soil    December 18 2006

PROJECT NO: 04-1112-069 (6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



530 - G
635405

529 - G
635404

560 - G
635403

561 - G
635402

565 - G
635401

521 - G
635400

517 - G
635399G / S M.D.L.Unit

552 - G
635406

ug/L 6.0 119 48.4 10.7 26.3 7.7 15.4 33.4Arsenic 10.9

ug/L 5.0 52.5 107 37.1 69.3 14.9 20.8 51.5Cobalt 37.2

ug/L 10.0 1580 7290 1220 1310 184 373 4030Copper 509

ug/L 5.0 231 476 242 685 85.3 104 291Lead 143

ug/L 10.0 1210 4390 653 1050 155 442 2440Nickel 776

ug/L 5.0 6.4 11.2 6.7 10.0 <5.0 <5.0 13.1Selenium <5.0

560 - I
635413

561 - I
635412

565 - I
635411

521 - I
635410

517 - I
635409

553 - G
635408

502 - G
635407G / S M.D.L.Unit

529 - I
635414

ug/L 6.0 204 14.2 77.4 46.3 12.1 26.0 9.5Arsenic 14.4

ug/L 5.0 111 36.3 32.7 60.0 23.2 43.9 8.6Cobalt 12.5

ug/L 10.0 6530 611 1300 7580 1090 1110 169Copper 320

ug/L 5.0 501 127 27.8 90.1 31.0 106 8.6Lead 6.3

ug/L 10.0 3450 565 839 3070 436 714 107Nickel 297

ug/L 5.0 10.2 5.2 <5.0 14.3 <5.0 <5.0 <5.0Selenium <5.0

R/BL - I
635419

553 - I
635418

502 - I
635417

552 - I
635416

530 - I
635415G / S M.D.L.Unit

ug/L 6.0 23.9 12.2 178 14.9 <6.0Arsenic

ug/L 5.0 28.6 22.8 66.6 22.9 <5.0Cobalt

ug/L 10.0 2850 496 4970 609 16.7Copper

ug/L 5.0 29.0 26.6 67.2 12.6 8.9Lead

ug/L 10.0 1590 568 2180 407 15.0Nickel

ug/L 5.0 7.4 <5.0 5.6 <5.0 <5.0Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

635399 Samples were diluted as necessary prior to analysis by ICP-MS.

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T201592AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: December 12 2006 DATE RECEIVED: DATE REPORTED: December 22 2006 SAMPLE TYPE: Water   December 18 2006

PROJECT NO: 04-1112-069 (6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



607-S
635902

519-S
635901

554-S
635900

582R-S
635899

582-S
635898

506-S
635897

516-S
635896G / S M.D.L.Unit

533-S
635904

µg/g 0.6 23.4 16.5 2.6 2.5 18.5 31.6 5.8Arsenic 16.3

µg/g 0.3 49.8 22.2 7.5 7.5 16.5 23.5 8.2Cobalt 29.5

µg/g 0.6 2570 449 35.6 34.3 448 269 329Copper 1340

µg/g 0.5 79.6 113 6.6 6.2 39.5 27.5 14.1Lead 65.8

µg/g 0.6 1620 652 51.0 48.1 518 343 208Nickel 797

µg/g 0.8 10.3 1.4 <0.8 <0.8 1.7 1.2 4.4Selenium 5.1

584-S
635907

566-S
635906G / S M.D.L.Unit

µg/g 0.6 4.4 42.4Arsenic

µg/g 0.3 9.7 39.0Cobalt

µg/g 0.6 180 1690Copper

µg/g 0.5 16.5 291Lead

µg/g 0.6 219 1280Nickel

µg/g 0.8 1.1 8.4Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T201734AGAT WORK ORDER:

Metals in Soil

DATE SAMPLED: December 18 2006 DATE RECEIVED: DATE REPORTED: December 22 2006 SAMPLE TYPE: Soil    December 19 2006

PROJECT NO: 04-1112-069 (6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



607-G
635914

519-G
635913

554-G
635912

582R-G
635911

582-G
635910

506-G
635909

516-G
635908G / S M.D.L.Unit

533-G
635925

ug/L 6.0 32.5 58.9 6.0 <6.0 54.0 109 24.4Arsenic 48.3

ug/L 5.0 71.8 93.0 11.0 10.2 44.3 74.8 23.0Cobalt 54.2

ug/L 10.0 3240 16700 169 159 2750 1380 2340Copper 7240

ug/L 5.0 793 543 24.1 24.3 195 158 87.5Lead 421

ug/L 10.0 3330 4650 120 118 2460 1130 555Nickel 1950

ug/L 5.0 5.1 16.6 8.5 5.0 7.7 7.1 11.2Selenium 8.4

554-I
635944

582R-I
635941

582-I
635938

506-I
635936

516-I
635934

584-G
635930

566-G
635927G / S M.D.L.Unit

519-I
635948

ug/L 6.0 15.3 117 32.8 56.1 7.3 6.4 49.9Arsenic 84.2

ug/L 5.0 13.5 77.9 56.7 71.6 9.8 9.3 34.2Cobalt 56.3

ug/L 10.0 931 9280 2190 11400 140 124 1960Copper 967

ug/L 5.0 103 2120 467 290 17.6 16.0 119Lead 89.7

ug/L 10.0 296 3280 2310 3240 91.4 85.8 1680Nickel 784

ug/L 5.0 7.2 15.8 <5.0 11.4 <5.0 <5.0 <5.0Selenium <5.0

584-I
635952

566-I
635951

533-I
635950

607-I
635949G / S M.D.L.Unit

ug/L 6.0 20.6 44.1 15.7 99.7Arsenic

ug/L 5.0 17.7 44.9 10.7 57.1Cobalt

ug/L 10.0 1610 4640 622 6050Copper

ug/L 5.0 51.5 235 63.6 1260Lead

ug/L 10.0 412 1320 219 2190Nickel

ug/L 5.0 <5.0 6.7 5.7 <5.0Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

635908 Samples were diluted as necessary prior to analysis by ICP-MS.

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T201734AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: December 18 2006 DATE RECEIVED: DATE REPORTED: December 22 2006 SAMPLE TYPE: Water   December 19 2006

PROJECT NO: 04-1112-069 (6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



541 - 5
636723

525 - 5
636722

501 - 5
636721

593 - 5
636720

581 - 5
636719

534 - 5
636718

SRM 2711- 5
636717G / S M.D.L.Unit

551 - 5
636724

µg/g 0.6 84.1 186 101 2.3 86.2 12.9 2.4Arsenic 1.8

µg/g 0.3 8.1 88.9 43.9 6.6 64.1 13.2 5.5Cobalt 4.5

µg/g 0.6 101 1660 623 17.6 1070 240 38.4Copper 21.6

µg/g 0.5 897 206 53.4 4.3 76.2 27.1 7.6Lead 12.0

µg/g 0.6 15.5 1800 778 25.1 1030 261 48.7Nickel 29.2

µg/g 0.8 1.5 4.5 2.5 <0.8 3.7 1.1 <0.8Selenium <0.8

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T201953AGAT WORK ORDER:

Metals in Soil

DATE SAMPLED: December 19 2006 DATE RECEIVED: DATE REPORTED: December 22 2006 SAMPLE TYPE: Soil    December 20 2006

PROJECT NO: 64-1112-069 (6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



593 - G
636734

581 - G
636733

534 - G
636732

SRM - 2711 - G
636731

M/ 5 - G
636729

BL/ 5
636728

B/BL - G
636726G / S M.D.L.Unit

501-G
636735

ug/L 6.0 <6.0 973 991 545 284 139 <6.0Arsenic 108

ug/L 5.0 <5.0 9030 8910 37.1 152 145 8.8Cobalt 174

ug/L 10.0 10.9 9120 9010 411 5480 1830 62.0Copper 4900

ug/L 5.0 <5.0 9180 8960 8230 986 195 23.3Lead 337

ug/L 10.0 <10.0 8810 8990 41.4 4500 3770 47.9Nickel 4470

ug/L 5.0 5.9 910 958 14.8 9.3 8.2 6.0Selenium 8.3

534-I
636742

SRM2711-I
636741

M/S-I
636740

B/BL-I
636739

551-G
636738

541-G
636737

525-G
636736G / S M.D.L.Unit

581-I
636743

ug/L 6.0 20.2 6.2 <6.0 <6.0 740 371 336Arsenic 180

ug/L 5.0 26.3 13.1 7.7 <5.0 5710 24.7 119Cobalt 103

ug/L 10.0 1220 209 108 17.4 5440 296 4410Copper 1790

ug/L 5.0 125 44.5 78.3 <5.0 5720 4850 671Lead 130

ug/L 10.0 560 146 79.9 10.0 5460 32.8 3210Nickel 2610

ug/L 5.0 10.6 8.3 9.9 <5.0 736 8.6 <5.0Selenium <5.0

551-I
636748

541-I
636747

525-I
636746

501-I
636745

593-I
636744G / S M.D.L.Unit

ug/L 6.0 <6.0 97.8 22.0 7.4 <6.0Arsenic

ug/L 5.0 7.0 126 19.7 9.3 6.2Cobalt

ug/L 10.0 56.1 3470 920 158 83.7Copper

ug/L 5.0 15.5 162 78.4 27.2 47.7Lead

ug/L 10.0 36.3 2970 410 105 58.5Nickel

ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

636726 Samples were diluted as necessary prior to analysis by ICP-MS.

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T201953AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: December 19 2006 DATE RECEIVED: DATE REPORTED: December 22 2006 SAMPLE TYPE: Water   December 20 2006

PROJECT NO: 64-1112-069 (6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



531-S
638178

523-S
638174

514-S
638172

526-S
638171

602-S
638170

599R-S
638169

599-S
638165G / S M.D.L.Unit

520-S
638180

µg/g 0.6 4.4 4.2 14.5 3.8 109 138 3.0Arsenic 6.8

µg/g 0.3 7.2 6.9 25.6 6.4 124 104 5.4Cobalt 8.3

µg/g 0.6 96.1 94.2 1320 59.7 1840 1650 70.2Copper 145

µg/g 0.5 23.1 18.8 61.0 15.3 108 184 10.3Lead 38.0

µg/g 0.6 96.7 90.9 819 81.5 2500 2270 77.2Nickel 145

µg/g 0.8 <0.8 <0.8 6.1 <0.8 3.7 4.2 <0.8Selenium <0.8

596-S
638183

563-S
638181G / S M.D.L.Unit

µg/g 0.6 9.4 4.7Arsenic

µg/g 0.3 14.5 9.1Cobalt

µg/g 0.6 461 154Copper

µg/g 0.5 30.8 19.9Lead

µg/g 0.6 338 141Nickel

µg/g 0.8 1.6 <0.8Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T202297AGAT WORK ORDER:

Metals in Soil

DATE SAMPLED: December 20 2006 DATE RECEIVED: DATE REPORTED: December 28 2006 SAMPLE TYPE: Soil    December 21 2006

PROJECT NO: 04-1112-069 (6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



531-G
638197

523-G
638196

514-G
638195

526-G
638194

602-G
638193

599R-G
638192

599-G
638186G / S M.D.L.Unit

520-G
638198

ug/L 6.0 10.9 10.5 30.1 10.0 274 310 7.8Arsenic 18.0

ug/L 5.0 15.8 15.5 52.1 20.3 289 202 13.0Cobalt 23.1

ug/L 10.0 405 388 6190 277 5590 5310 483Copper 724

ug/L 5.0 99.3 95.9 312 88.7 500 992 71.6Lead 234

ug/L 10.0 224 215 1970 323 6860 5930 254Nickel 602

ug/L 5.0 <5.0 <5.0 6.8 5.5 7.1 6.0 5.2Selenium 5.8

526-I
638206

602-I
638205

599R-I
638204

599-I
638203

R/BL-2
638202

596-G
638200

563-G
638199G / S M.D.L.Unit

514-I
638207

ug/L 6.0 22.4 11.7 <6.0 11.3 11.5 28.2 10.2Arsenic 182

ug/L 5.0 36.8 16.9 <5.0 10.9 11.3 39.3 13.6Cobalt 208

ug/L 10.0 2760 866 12.0 275 288 4350 202Copper 3970

ug/L 5.0 181 119 <5.0 52.0 48.4 171 44.0Lead 227

ug/L 10.0 1670 589 <10.0 154 155 1360 215Nickel 4440

ug/L 5.0 6.6 5.1 <5.0 <5.0 <5.0 8.2 <5.0Selenium 5.2

596-I
638212

563-I
638211

520-I
638210

531-I
638209

523-I
638208G / S M.D.L.Unit

ug/L 6.0 244 7.7 18.2 19.4 16.8Arsenic

ug/L 5.0 145 10.4 14.4 25.7 15.3Cobalt

ug/L 10.0 3530 349 527 1960 1160Copper

ug/L 5.0 516 42.3 113 94.5 21.8Lead

ug/L 10.0 3920 180 382 1130 557Nickel

ug/L 5.0 6.4 <5.0 <5.0 <5.0 6.7Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

638186 Samples were diluted as necessary prior to analysis by ICP-MS.

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

06T202297AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: December 20 2006 DATE RECEIVED: DATE REPORTED: December 28 2006 SAMPLE TYPE: Water   December 21 2006

PROJECT NO: 04-1112-069 (6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



513 - S
641097

512 - S
641096

511R - S
641095

511 - S
641094

570R - S
641093

570 - S
641092

SRM2711 - 2 - S
641091G / S M.D.L.Unit

µg/g 0.6 82.1 17.4 16.8 5.7 5.3 23.0 3.5Arsenic

µg/g 0.3 7.2 15.0 14.3 7.8 7.7 27.3 7.1Cobalt

µg/g 0.6 102 488 450 194 193 1350 54.8Copper

µg/g 0.5 974 42.9 40.6 19.9 19.0 106 46.5Lead

µg/g 0.6 16.4 343 328 122 120 865 46.3Nickel

µg/g 0.8 0.9 3.0 2.9 1.9 1.7 5.6 <0.8Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T203574AGAT WORK ORDER:

Metals in Soil

DATE SAMPLED: January 03 2007 DATE RECEIVED: DATE REPORTED: January 08 2007 SAMPLE TYPE: Soil    January 04 2007

PROJECT NO: 04-1112-069 (6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



511 - G
641104

570R - G
641103

570 - G
641102

SRM2711 - 2 - G
641101

M/S - 2 - G
641100

BL/S - 2 - G
641099

B/BL - 2 - G
641098G / S M.D.L.Unit

511R - G
641105

ug/L 6.0 <6.0 1090 1110 572 38.3 36.3 11.9Arsenic 12.4

ug/L 5.0 <5.0 9300 8980 38.5 43.4 43.3 17.4Cobalt 17.9

ug/L 10.0 25.9 9370 9210 484 2930 2890 1280Copper 1310

ug/L 5.0 <5.0 9190 9010 8610 314 247 133Lead 138

ug/L 10.0 <10.0 9420 9040 44.6 1600 1600 440Nickel 459

ug/L 5.0 7.7 1040 1090 13.5 8.5 <5.0 10.6Selenium 7.4

570R - I
641112

570 - I
641111

SRM2711 - 2 - I
641110

M/S - 2 - I
641109

B/BL - 2 - I
641108

513 - G
641107

512 - G
641106G / S M.D.L.Unit

511 - I
641113

ug/L 6.0 46.9 6.5 <6.0 783 377 32.6 33.0Arsenic 10.8

ug/L 5.0 77.1 10.2 <5.0 5990 24.1 22.8 24.5Cobalt 11.7

ug/L 10.0 7370 251 31.0 5840 403 2280 2350Copper 918

ug/L 5.0 749 307 <5.0 1250 2210 49.7 37.2Lead 13.1

ug/L 10.0 3530 95.8 13.0 6260 36.9 1040 1100Nickel 330

ug/L 5.0 14.1 7.3 <5.0 726 5.4 <5.0 6.3Selenium <5.0

513 - I
641116

512 - I
641115

511R - I
641114G / S M.D.L.Unit

ug/L 6.0 12.0 35.8 9.1Arsenic

ug/L 5.0 11.5 45.0 8.1Cobalt

ug/L 10.0 934 4990 217Copper

ug/L 5.0 12.5 81.9 33.2Lead

ug/L 10.0 338 2350 81.6Nickel

ug/L 5.0 <5.0 6.6 <5.0Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T203574AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 03 2007 DATE RECEIVED: DATE REPORTED: January 08 2007 SAMPLE TYPE: Water   January 04 2007

PROJECT NO: 04-1112-069 (6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



616-D
641406

574-D
641405

547-D
641404

617-D
641403

614R-D
641402

614-D
641401

SRM2583-D
641400G / S M.D.L.Unit

619-D
641407

µg/g 0.6 5.2 7.9 8.4 5.9 10.2 22.2 13.9Arsenic 8.0

µg/g 0.3 3.3 35.4 36.8 13.1 10.6 12.8 22.9Cobalt 17.0

µg/g 0.6 204 545 579 183 331 460 604Copper 310

µg/g 0.5 69.0 65.9 66.7 54.5 115 64.0 73.1Lead 84.8

µg/g 0.6 37.7 571 596 165 189 270 494Nickel 252

µg/g 0.8 <0.8 3.5 3.9 1.3 1.4 1.8 6.6Selenium 3.5

564-D
641409

605-D
641408G / S M.D.L.Unit

µg/g 0.6 18.7 38.3Arsenic

µg/g 0.3 9.3 7.2Cobalt

µg/g 0.6 157 187Copper

µg/g 0.5 28.5 52.0Lead

µg/g 0.6 110 77.7Nickel

µg/g 0.8 1.3 1.4Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T203723AGAT WORK ORDER:

Metals in Soil

DATE SAMPLED: January 04 2007 DATE RECEIVED: DATE REPORTED: January 11 2007 SAMPLE TYPE: Soil    January 05 2007

PROJECT NO: 04-1112-069 (6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



574-G
641416

547-G
641415

617-G
641414

614R-G
641413

614-G
641412

SRM2583-G
641411

R/BL-3
641410G / S M.D.L.Unit

616-G
641417

ug/L 6.0 <6.0 33.5 28.1 30.9 21.3 38.6 101Arsenic 66.6

ug/L 5.0 <5.0 16.3 58.6 58.1 36.3 27.7 36.5Cobalt 70.3

ug/L 10.0 10.1 878 2180 2190 774 1880 2580Copper 2570

ug/L 5.0 <5.0 517 494 475 421 912 790Lead 621

ug/L 10.0 <10.0 246 1120 1180 477 813 928Nickel 1480

ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.9Selenium 7.9

617-I
641478

614R-I
641477

614-I
641422

SRM2583-I
641421

564-G
641420

605-G
641419

619-G
641418G / S M.D.L.Unit

547-I
641479

ug/L 6.0 35.1 56.3 108 26.5 26.5 28.4 21.2Arsenic 20.8

ug/L 5.0 49.3 32.5 30.0 12.0 38.5 41.5 26.1Cobalt 12.3

ug/L 10.0 1200 712 1170 831 1630 1670 656Copper 1050

ug/L 5.0 764 234 522 178 88.8 64.8 59.2Lead 63.5

ug/L 10.0 756 451 319 187 857 938 373Nickel 370

ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0Selenium <5.0

564-I
641484

605-I
641483

619-I
641482

616-I
641481

574-I
641480G / S M.D.L.Unit

ug/L 6.0 50.7 35.9 19.4 31.0 52.6Arsenic

ug/L 5.0 17.4 30.0 22.2 15.0 16.0Cobalt

ug/L 10.0 1520 1250 602 402 643Copper

ug/L 5.0 59.4 67.8 60.4 12.9 55.9Lead

ug/L 10.0 469 762 349 193 153Nickel

ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T203723AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 04 2007 DATE RECEIVED: DATE REPORTED: January 11 2007 SAMPLE TYPE: Fluid   January 05 2007

PROJECT NO: 04-1112-069 (6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



618D
642006

621D
642005G / S M.D.L.Unit

µg/g 0.6 6.7 10.0Arsenic

µg/g 0.3 19.9 23.6Cobalt

µg/g 0.6 431 386Copper

µg/g 0.5 60.1 80.1Lead

µg/g 0.6 368 350Nickel

µg/g 0.8 4.2 3.6Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T203942AGAT WORK ORDER:

Metals in Soil

DATE SAMPLED: January 05 2007 DATE RECEIVED: DATE REPORTED: January 12 2007 SAMPLE TYPE: Dust    January 08 2007

PROJECT NO: 04-1112-069 (6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



618 - I
642015

621 - I
642014

M/S - 3 - G
642013

BL/S - 3
642012

B/BL - 3 - G
642011

618G
642010

621G
642009G / S M.D.L.Unit

B/BL - 3 - I
642016

ug/L 6.0 32.1 33.3 <6.0 1008 1060 19.2 23.5Arsenic 8.0

ug/L 5.0 45.8 58.5 <5.0 9110 9200 19.9 24.3Cobalt <5.0

ug/L 10.0 1250 1370 14 9170 9340 683 754Copper 27.9

ug/L 5.0 437 591 <5.0 8710 8240 51.6 33.4Lead <5.0

ug/L 10.0 705 997 <10.0 9240 9200 336 499Nickel <10.0

ug/L 5.0 8.6 <5.0 <5.0 1030 1060 <5.0 <5.0Selenium <5.0

R530 - I
642023

R529 - I
642022

R560 - I
642021

R561 - I
642020

R565 - I
642019

R517 - I
642018

M/S - 3 - I
642017G / S M.D.L.Unit

R - 552 - I
642024

ug/L 6.0 743 82.2 14.8 29.3 11.4 17.9 25.7Arsenic 16.6

ug/L 5.0 5890 35.4 24.2 41.8 9.2 12.2 32.1Cobalt 24.7

ug/L 10.0 5680 1370 1230 1220 201 336 2910Copper 572

ug/L 5.0 2980 66 40.3 107 18 11.4 58.4Lead 50

ug/L 10.0 5900 878 500 767 115 308 1580Nickel 614

ug/L 5.0 680 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0Selenium <5.0

R - 502 - I
642025G / S M.D.L.Unit

ug/L 6.0 198Arsenic

ug/L 5.0 66.3Cobalt

ug/L 10.0 5490Copper

ug/L 5.0 71Lead

ug/L 10.0 2440Nickel

ug/L 5.0 9.6Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T203942AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 05 2007 DATE RECEIVED: DATE REPORTED: January 12 2007 SAMPLE TYPE: Fluid   January 08 2007

PROJECT NO: 04-1112-069 (6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



R552-G
642346

R530-G
642345

R529-G
642344

R560-G
642343

R561-G
642342

R565-G
642341

R517-G
642340G / S M.D.L.Unit

R502-G
642347

ug/L 6.0 143 8.6 30.2 10.2 20.0 28.1 14.1Arsenic 233

ug/L 5.0 55.7 39.5 69.6 16.8 21.7 50.6 42.7Cobalt 119

ug/L 10.0 1750 1310 1400 194 377 3700 555Copper 6880

ug/L 5.0 269 247 626 83 129 249 153Lead 507

ug/L 10.0 1290 728 1080 159 452 2420 856Nickel 3760

ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0Selenium <5.0

R519-G
642355

R554-G
642354

R582R-G
642353

R582-G
642352

R506-G
642350

R516-G
642349

R553-G
642348G / S M.D.L.Unit

R607-G
642356

ug/L 6.0 17.0 26.7 71.7 <6.0 8.2 53.2 94.8Arsenic 22.7

ug/L 5.0 36.4 72.8 99.9 10.5 11.2 44.5 78.0Cobalt 26.4

ug/L 10.0 653 3160 17300 141 151 2910 1300Copper 2580

ug/L 5.0 126 740 562 24.4 34.8 205 149Lead 91.8

ug/L 10.0 553 3350 4860 122 125 2540 1110Nickel 606

ug/L 5.0 <5.0 <5.0 7.5 <5.0 <5.0 <5.0 <5.0Selenium <5.0

R534-G
642371

SRM2711-4-G
642366

M/S-4-G
642363

B/BL-4-G
642360

R584-G
642359

R566-G
642358

R533-G
642357G / S M.D.L.Unit

R581-G
642375

ug/L 6.0 44.3 16.0 129 <6.0 1060 506 327Arsenic 163

ug/L 5.0 60.8 15.5 82.7 <5.0 8760 35.5 192Cobalt 151

ug/L 10.0 7400 998 9510 17.0 8730 412 6710Copper 2200

ug/L 5.0 451 123 2010 <5.0 8160 8020 1300Lead 263

ug/L 10.0 2100 319 3380 <10.0 8600 36.0 5470Nickel 3840

ug/L 5.0 <5.0 <5.0 <5.0 <5.0 1020 <5.0 <5.0Selenium <5.0

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T204136AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 05 2007 DATE RECEIVED: DATE REPORTED: January 11 2007 SAMPLE TYPE: Fluid   January 08 2007

PROJECT NO: 04-1112-069(6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



R551-G
642385

R541-G
642384

R525-G
642383

R501-G
642382

R593-G
642379G / S M.D.L.Unit

ug/L 6.0 <6.0 80.5 18.5 <6.0 <6.0Arsenic

ug/L 5.0 8.2 197 29.5 13.6 7.6Cobalt

ug/L 10.0 58.2 5020 1340 203 100Copper

ug/L 5.0 15.7 311 138 42.1 76.0Lead

ug/L 10.0 40.0 5010 586 146 75.5Nickel

ug/L 5.0 <5.0 <5.0 <5.0 <5.0 <5.0Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T204136AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 05 2007 DATE RECEIVED: DATE REPORTED: January 11 2007 SAMPLE TYPE: Fluid   January 08 2007

PROJECT NO: 04-1112-069(6000)

2PageCERTIFICATE OF ANALYSIS

Certified By:



Pepsin
642337G / S M.D.L.Unit

µg/g 0.6 <0.6Arsenic

µg/g 0.3 <0.3Cobalt

µg/g 0.6 <0.6Copper

µg/g 0.5 <0.5Lead

µg/g 0.6 <0.6Nickel

µg/g 0.8 <0.8Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T204138AGAT WORK ORDER:

Metals Scan (powder)

DATE SAMPLED: January 08 2007 DATE RECEIVED: DATE REPORTED: January 12 2007 SAMPLE TYPE: Powder  January 09 2007

PROJECT NO: 60842

1PageCERTIFICATE OF ANALYSIS

Certified By:



R531-G
642324

R523-G
642323

R514-G
642322

R526-G
642321

R602-G
642320

R599R-G
642319

R599-G
642318G / S M.D.L.Unit

R563-G
642325

ug/L 6.0 8.5 9.2 32.7 7.6 245 260 <6.0Arsenic 17.5

ug/L 5.0 17.3 18.3 74.6 21.3 289 253 14.7Cobalt 44.8

ug/L 10.0 418 437 7430 275 5650 5760 525Copper 3130

ug/L 5.0 105 114 396 93.3 508 1060 87.9Lead 213

ug/L 10.0 229 234 2400 321 6720 6970 268Nickel 1910

ug/L 5.0 5.1 <5.0 9.9 <5.0 6.7 6.8 <5.0Selenium <5.0

R523-I
642333

R514-I
642331

R526-I
642330

R602-I
642329

R599R-I
642328

R599-I
642327

R596-G
642326G / S M.D.L.Unit

R531-I
642334

ug/L 6.0 10.2 7.7 8.3 26.5 9.1 125 211Arsenic <6.0

ug/L 5.0 18.5 10.4 10.0 41.2 11.9 164 149Cobalt 10.3

ug/L 10.0 964 389 367 5660 276 4720 4690Copper 423

ug/L 5.0 139 13.5 13.8 62.4 12.4 139 226Lead 9.2

ug/L 10.0 615 168 158 1630 227 4620 4800Nickel 196

ug/L 5.0 <5.0 <5.0 <5.0 10.0 <5.0 <5.0 <5.0Selenium <5.0

Pepsin
642337

R596-I
642336

R563-I
642335G / S M.D.L.Unit

ug/L 6.0 17.8 9.3Arsenic

ug/L 5.0 29.0 10.7Cobalt

ug/L 10.0 2830 826Copper

ug/L 5.0 32.7 22.2Lead

ug/L 10.0 1320 408Nickel

ug/L 5.0 <5.0 <5.0Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T204138AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 08 2007 DATE RECEIVED: DATE REPORTED: January 12 2007 SAMPLE TYPE: Fluid   January 09 2007

PROJECT NO: 60842

2PageCERTIFICATE OF ANALYSIS

Certified By:



R554-I
642433

R582R-I
642432

R582-I
642430

R506-I
642428

R516-I
642427

R553-I
642425

R/BL-4
642420G / S M.D.L.Unit

R519-I
642434

ug/L 6.0 <6.0 11.6 19.8 49.7 <6.0 <6.0 41.5Arsenic 62.1

ug/L 5.0 <5.0 20.7 47.3 59.3 8.7 8.2 28.9Cobalt 50.0

ug/L 10.0 <10.0 532 2400 12000 140 131 2210Copper 1150

ug/L 5.0 <5.0 14.7 91.7 87.8 <5.0 <5.0 33.9Lead 15.5

ug/L 10.0 <10.0 382 2310 3240 95.8 92.8 1770Nickel 830

ug/L 5.0 <5.0 <5.0 <5.0 13.3 <5.0 <5.0 <5.0Selenium <5.0

R584-I
642438

R566-I
642437

R533-I
642436

R607-I
642435G / S M.D.L.Unit

ug/L 6.0 12.5 38.3 12.9 85.4Arsenic

ug/L 5.0 15.5 37.8 10.8 43.0Cobalt

ug/L 10.0 1770 6010 766 6430Copper

ug/L 5.0 7.1 82.7 16.0 297Lead

ug/L 10.0 407 1490 254 2150Nickel

ug/L 5.0 <5.0 <5.0 <5.0 6.2Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T204140AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 06 2007 DATE RECEIVED: DATE REPORTED: January 10 2007 SAMPLE TYPE: Fluid   January 08 2007

PROJECT NO: 04-1112-069(6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



R501-I
642404

R593-I
642403

R581-I
642402

R534-I
642401

SRM2711-4-I
642400

M/S-4-I
642399

B/BL-4-I
642398G / S M.D.L.Unit

R525-I
642405

ug/L 6.0 <6.0 815 382 368 174 <6.0 102Arsenic 20.0

ug/L 5.0 <5.0 6500 24.9 140 98.1 6.4 126Cobalt 20.5

ug/L 10.0 24.0 6160 411 6630 2690 64.0 5480Copper 1260

ug/L 5.0 <5.0 1020 1430 367 46.6 <5.0 61.4Lead 21.2

ug/L 10.0 <10.0 6420 32.1 4270 3070 34.8 3800Nickel 485

ug/L 5.0 <5.0 749 <5.0 <5.0 <5.0 <5.0 <5.0Selenium <5.0

BL/S-4
642408

R551-I
642407

R541-I
642406G / S M.D.L.Unit

ug/L 6.0 6.5 <6.0 1300Arsenic

ug/L 5.0 9.0 5.9 10400Cobalt

ug/L 10.0 204 103 10400Copper

ug/L 5.0 <5.0 9.7 10800Lead

ug/L 10.0 117 62.1 10500Nickel

ug/L 5.0 <5.0 <5.0 1160Selenium

M.D.L. - Method Detection Limit;    G / S -  Guideline / StandardComments:

Certificate of Analysis

ATTENTION TO:CLIENT NAME: GOLDER ASSOCIATES LTD. Tammie Morgan

07T204141AGAT WORK ORDER:

Metals Scan (fluid)

DATE SAMPLED: January 07 2007 DATE RECEIVED: DATE REPORTED: January 10 2007 SAMPLE TYPE: Fluid   January 09 2007

PROJECT NO: 04-1112-069(6000)

1PageCERTIFICATE OF ANALYSIS

Certified By:



 

PROUCL OUTPUTS 

February 2007 04-1112-069 (6000) 
Golder Associates 



General Statistics

Data File Variable: arsenic; gastric; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.921185
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        28.13092      Data are normal at 5% significance level
Maximum                        47.85624                                                                          
Mean                           38.64848             95% UCL (Assuming Normal Distribution)
Median                           36.97326     Student 42.8363
Standard Deviation             7.224359                                                                          
Variance                       52.19137                          Gamma Distribution Test                    
Coefficient of Variation       0.186925      A-D Test Statistic                           0.35259
Skewness                       0.008612      A-D 5% Critical Value                   0.724491
                                                             K-S Test Statistic                            0.181624
                  Gamma Statistics               K-S 5% Critical Value                   0.266055
k hat                               31.15231      Data follow gamma distribution                    
k star (bias corrected)       21.87328      at 5% significance level                                   
Theta hat                      1.24063                                                                          
Theta star                     1.766926        95% UCLs (Assuming Gamma Distribution)   
nu hat                               623.0461      Approximate Gamma UCL            43.35608
nu star                              437.4656      Adjusted Gamma UCL               44.24154
Approx.Chi Square Value (.05) 389.9656                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   382.1607      Shapiro-Wilk Test Statisitic          0.925863
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             3.336869                                                                          
Maximum of log data             3.868202          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.638371      95% H-UCL                                 43.62396
Standard Deviation of log data  0.190695      95% Chebyshev (MVUE) UCL            48.84701
Variance of log data            0.036365      97.5% Chebyshev (MVUE) UCL            53.25651
                                                             99% Chebyshev (MVUE) UCL           61.91813
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     42.40622
     Adj-CLT UCL (Adjusted for skewness) 42.41286
     Mod-t UCL (Adjusted for skewness) 42.83734
     Jackknife UCL                               42.8363
     Standard Bootstrap UCL                42.26165
     Bootstrap-t UCL                              42.59945
     Hall's Bootstrap UCL                  42.05719
     Percentile Bootstrap UCL             42.40796

                       BCA Bootstrap UCL                    42.40713
     95% Chebyshev (Mean, Sd) UCL    48.60657
     97.5% Chebyshev (Mean, Sd) UCL 52.91544
     99% Chebyshev (Mean, Sd) UCL 61.37939

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        

Page 1



General Statistics

Data File Variable: arsenic; intestinal; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.965084
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        30.08446      Data are normal at 5% significance level
Maximum                        52.99396                                                                          
Mean                           40.80131             95% UCL (Assuming Normal Distribution)
Median                           39.4233     Student 45.15056
Standard Deviation             7.502833                                                                          
Variance                       56.2925                          Gamma Distribution Test                    
Coefficient of Variation       0.183887      A-D Test Statistic                           0.182397
Skewness                       0.304996      A-D 5% Critical Value                   0.72448
                                                             K-S Test Statistic                            0.13647
                  Gamma Statistics               K-S 5% Critical Value                   0.266035
k hat                               33.06667      Data follow gamma distribution                    
k star (bias corrected)       23.21333      at 5% significance level                                   
Theta hat                      1.233911                                                                          
Theta star                     1.757667        95% UCLs (Assuming Gamma Distribution)   
nu hat                               661.3334      Approximate Gamma UCL            45.61235
nu star                              464.2667      Adjusted Gamma UCL               46.51521
Approx.Chi Square Value (.05) 415.2974                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   407.2365      Shapiro-Wilk Test Statisitic          0.974435
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             3.404009                                                                          
Maximum of log data             3.970178          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.693517      95% H-UCL                                 45.82745
Standard Deviation of log data  0.183901      95% Chebyshev (MVUE) UCL            51.1722
Variance of log data            0.03382      97.5% Chebyshev (MVUE) UCL            55.65969
                                                             99% Chebyshev (MVUE) UCL           64.47447
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     44.7039
     Adj-CLT UCL (Adjusted for skewness) 44.94841
     Mod-t UCL (Adjusted for skewness) 45.1887
     Jackknife UCL                               45.15056
     Standard Bootstrap UCL                44.54366
     Bootstrap-t UCL                              45.51206
     Hall's Bootstrap UCL                  44.71357
     Percentile Bootstrap UCL             44.61352

                       BCA Bootstrap UCL                    44.6187
     95% Chebyshev (Mean, Sd) UCL    51.14325
     97.5% Chebyshev (Mean, Sd) UCL 55.61822
     99% Chebyshev (Mean, Sd) UCL 64.40842

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        

Page 1



General Statistics

Data File Variable: cobalt; gastric; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.968946
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        16.15793      Data are normal at 5% significance level
Maximum                        41.56691                                                                          
Mean                           28.22796             95% UCL (Assuming Normal Distribution)
Median                           28.09846     Student 32.18038
Standard Deviation             6.818271                                                                          
Variance                       46.48883                          Gamma Distribution Test                    
Coefficient of Variation       0.241543      A-D Test Statistic                           0.255632
Skewness                       0.318441      A-D 5% Critical Value                   0.724633
                                                             K-S Test Statistic                            0.131158
                  Gamma Statistics               K-S 5% Critical Value                   0.266245
k hat                               18.36279      Data follow gamma distribution                    
k star (bias corrected)       12.92062      at 5% significance level                                   
Theta hat                      1.537237                                                                          
Theta star                     2.184722        95% UCLs (Assuming Gamma Distribution)   
nu hat                               367.2558      Approximate Gamma UCL            32.83094
nu star                              258.4124      Adjusted Gamma UCL               33.7175
Approx.Chi Square Value (.05) 222.1824                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   216.3403      Shapiro-Wilk Test Statisitic          0.955575
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.782411                                                                          
Maximum of log data             3.727304          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.312837      95% H-UCL                                 33.33389
Standard Deviation of log data  0.251966      95% Chebyshev (MVUE) UCL            38.11989
Variance of log data            0.063487      97.5% Chebyshev (MVUE) UCL            42.38767
                                                             99% Chebyshev (MVUE) UCL           50.77092
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     31.77447
     Adj-CLT UCL (Adjusted for skewness) 32.00647
     Mod-t UCL (Adjusted for skewness) 32.21657
     Jackknife UCL                               32.18038
     Standard Bootstrap UCL                31.53524
     Bootstrap-t UCL                              32.71214
     Hall's Bootstrap UCL                  33.91162
     Percentile Bootstrap UCL             31.76082

                       BCA Bootstrap UCL                    31.79568
     95% Chebyshev (Mean, Sd) UCL    37.6263
     97.5% Chebyshev (Mean, Sd) UCL 41.69297
     99% Chebyshev (Mean, Sd) UCL 49.68115

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        

Page 1



General Statistics

Data File Variable: cobalt; intestinal; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.916853
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        15.81084      Data are normal at 5% significance level
Maximum                        55.42254                                                                          
Mean                           31.88696             95% UCL (Assuming Normal Distribution)
Median                           30.79781     Student 37.9771
Standard Deviation             10.50602                                                                          
Variance                       110.3765                          Gamma Distribution Test                    
Coefficient of Variation       0.329477      A-D Test Statistic                           0.325027
Skewness                       1.058983      A-D 5% Critical Value                   0.725024
                                                             K-S Test Statistic                            0.17895
                  Gamma Statistics               K-S 5% Critical Value                   0.266597
k hat                               10.70819      Data follow gamma distribution                    
k star (bias corrected)       7.562402      at 5% significance level                                   
Theta hat                      2.977809                                                                          
Theta star                     4.216512        95% UCLs (Assuming Gamma Distribution)   
nu hat                               214.1639      Approximate Gamma UCL            38.95169
nu star                              151.248      Adjusted Gamma UCL               40.3569
Approx.Chi Square Value (.05) 123.8159                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   119.5047      Shapiro-Wilk Test Statisitic          0.953558
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.760696                                                                          
Maximum of log data             4.014986          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.414778      95% H-UCL                                 39.91842
Standard Deviation of log data  0.326981      95% Chebyshev (MVUE) UCL            46.4
Variance of log data            0.106916      97.5% Chebyshev (MVUE) UCL            52.67312
                                                             99% Chebyshev (MVUE) UCL           64.99545
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     37.35165
     Adj-CLT UCL (Adjusted for skewness) 38.54045
     Mod-t UCL (Adjusted for skewness) 38.16253
     Jackknife UCL                               37.9771
     Standard Bootstrap UCL                37.05713
     Bootstrap-t UCL                              40.33062
     Hall's Bootstrap UCL                  49.78663
     Percentile Bootstrap UCL             37.19404

                       BCA Bootstrap UCL                    38.30238
     95% Chebyshev (Mean, Sd) UCL    46.36851
     97.5% Chebyshev (Mean, Sd) UCL 52.63469
     99% Chebyshev (Mean, Sd) UCL 64.94338

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        

Page 1



General Statistics

Data File Variable: copper; gastric; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.934165
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        28.31869      Data are normal at 5% significance level
Maximum                        60.9233                                                                          
Mean                           43.87219             95% UCL (Assuming Normal Distribution)
Median                           41.78701     Student 49.88132
Standard Deviation             10.36628                                                                          
Variance                       107.4597                          Gamma Distribution Test                    
Coefficient of Variation       0.236284      A-D Test Statistic                           0.341623
Skewness                       0.413144      A-D 5% Critical Value                   0.72455
                                                             K-S Test Statistic                            0.187024
                  Gamma Statistics               K-S 5% Critical Value                   0.266169
k hat                               20.09072      Data follow gamma distribution                    
k star (bias corrected)       14.13017      at 5% significance level                                   
Theta hat                      2.183704                                                                          
Theta star                     3.104859        95% UCLs (Assuming Gamma Distribution)   
nu hat                               401.8144      Approximate Gamma UCL            50.67608
nu star                              282.6034      Adjusted Gamma UCL               51.98065
Approx.Chi Square Value (.05) 244.6604                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   238.5201      Shapiro-Wilk Test Statisitic          0.952647
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             3.343522                                                                          
Maximum of log data             4.109616          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.756187      95% H-UCL                                 51.17355
Standard Deviation of log data  0.236687      95% Chebyshev (MVUE) UCL            58.25256
Variance of log data            0.056021      97.5% Chebyshev (MVUE) UCL            64.47385
                                                             99% Chebyshev (MVUE) UCL           76.69437
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     49.26419
     Adj-CLT UCL (Adjusted for skewness) 49.72181
     Mod-t UCL (Adjusted for skewness) 49.9527
     Jackknife UCL                               49.88132
     Standard Bootstrap UCL                49.06797
     Bootstrap-t UCL                              50.87038
     Hall's Bootstrap UCL                  49.42551
     Percentile Bootstrap UCL             49.18244

                       BCA Bootstrap UCL                    49.3617
     95% Chebyshev (Mean, Sd) UCL    58.16111
     97.5% Chebyshev (Mean, Sd) UCL 64.34394
     99% Chebyshev (Mean, Sd) UCL 76.48892

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        

Page 1



General Statistics

Data File Variable: copper; intestinal; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.856122
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        38.27657      Data are normal at 5% significance level
Maximum                        82.77994                                                                          
Mean                           57.61405             95% UCL (Assuming Normal Distribution)
Median                           50.2245     Student 67.40539
Standard Deviation             16.89091                                                                          
Variance                       285.3027                          Gamma Distribution Test                    
Coefficient of Variation       0.293173      A-D Test Statistic                           0.591854
Skewness                       0.647764      A-D 5% Critical Value                   0.724872
                                                             K-S Test Statistic                            0.243625
                  Gamma Statistics               K-S 5% Critical Value                   0.26646
k hat                               13.687      Data follow gamma distribution                    
k star (bias corrected)       9.647569      at 5% significance level                                   
Theta hat                      4.209399                                                                          
Theta star                     5.971873        95% UCLs (Assuming Gamma Distribution)   
nu hat                               273.7401      Approximate Gamma UCL            68.70256
nu star                              192.9514      Adjusted Gamma UCL               70.87355
Approx.Chi Square Value (.05) 161.8093                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   156.8527      Shapiro-Wilk Test Statisitic          0.893038
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             3.644838                                                                          
Maximum of log data             4.416186          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                4.016791      95% H-UCL                                 69.55259
Standard Deviation of log data  0.283391      95% Chebyshev (MVUE) UCL            80.18482
Variance of log data            0.08031      97.5% Chebyshev (MVUE) UCL            89.97497
                                                             99% Chebyshev (MVUE) UCL           109.2058
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     66.39983
     Adj-CLT UCL (Adjusted for skewness) 67.56893
     Mod-t UCL (Adjusted for skewness) 67.58775
     Jackknife UCL                               67.40539
     Standard Bootstrap UCL                65.83508
     Bootstrap-t UCL                              69.59033
     Hall's Bootstrap UCL                  65.10097
     Percentile Bootstrap UCL             66.02055

                       BCA Bootstrap UCL                    67.03012
     95% Chebyshev (Mean, Sd) UCL    80.89656
     97.5% Chebyshev (Mean, Sd) UCL 90.97092
     99% Chebyshev (Mean, Sd) UCL 110.76

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        

Page 1



General Statistics

Data File Variable: lead; gastric; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           8      Shapiro-Wilk Test Statisitic          0.92067
Number of Unique Samples          8      Shapiro-Wilk 5% Critical Value       0.818
Minimum                        72.625      Data are normal at 5% significance level
Maximum                        90.02232                                                                          
Mean                           79.07904             95% UCL (Assuming Normal Distribution)
Median                           78.23623     Student 83.2492
Standard Deviation             6.225647                                                                          
Variance                       38.75868                          Gamma Distribution Test                    
Coefficient of Variation       0.078727      A-D Test Statistic                           0.308739
Skewness                       0.691204      A-D 5% Critical Value                   0.71473
                                                             K-S Test Statistic                            0.19821
                  Gamma Statistics               K-S 5% Critical Value                   0.29358
k hat                               188.6785      Data follow gamma distribution                    
k star (bias corrected)       118.0074      at 5% significance level                                   
Theta hat                      0.419121                                                                          
Theta star                     0.670119        95% UCLs (Assuming Gamma Distribution)   
nu hat                               3018.857      Approximate Gamma UCL            83.49916
nu star                              1888.119      Adjusted Gamma UCL               84.67294
Approx.Chi Square Value (.05) 1788.169                                                                          
Adjusted Level of Significance 0.01946                       Lognormal Distribution Test                    
Adjusted Chi Square Value   1763.381      Shapiro-Wilk Test Statisitic          0.926105
                                                             Shapiro-Wilk 5% Critical Value       0.818
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             4.285309                                                                          
Maximum of log data             4.500058          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                4.367796      95% H-UCL                                   N/A
Standard Deviation of log data  0.077443      95% Chebyshev (MVUE) UCL            88.51704
Variance of log data            0.005997      97.5% Chebyshev (MVUE) UCL            92.60187
                                                             99% Chebyshev (MVUE) UCL           100.6257
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     82.69953
     Adj-CLT UCL (Adjusted for skewness) 83.27428
     Mod-t UCL (Adjusted for skewness) 83.33885
     Jackknife UCL                               83.2492
     Standard Bootstrap UCL                82.43081
     Bootstrap-t UCL                              84.31035
     Hall's Bootstrap UCL                  83.81772
     Percentile Bootstrap UCL             82.73127

                       BCA Bootstrap UCL                    83.07085
     95% Chebyshev (Mean, Sd) UCL    88.67341
     97.5% Chebyshev (Mean, Sd) UCL 92.8249
     99% Chebyshev (Mean, Sd) UCL 100.9797

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: lead; intestinal; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.955055
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        10.41614      Data are normal at 5% significance level
Maximum                        26.81065                                                                          
Mean                           17.9941             95% UCL (Assuming Normal Distribution)
Median                           17.17174     Student 21.17763
Standard Deviation             5.491854                                                                          
Variance                       30.16046                          Gamma Distribution Test                    
Coefficient of Variation       0.305203      A-D Test Statistic                           0.244543
Skewness                       0.145804      A-D 5% Critical Value                   0.724985
                                                             K-S Test Statistic                            0.160511
                  Gamma Statistics               K-S 5% Critical Value                   0.266563
k hat                               11.46085      Data follow gamma distribution                    
k star (bias corrected)       8.089259      at 5% significance level                                   
Theta hat                      1.57005                                                                          
Theta star                     2.224444        95% UCLs (Assuming Gamma Distribution)   
nu hat                               229.2169      Approximate Gamma UCL            21.82757
nu star                              161.7852      Adjusted Gamma UCL               22.58658
Approx.Chi Square Value (.05) 133.3717                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   128.8898      Shapiro-Wilk Test Statisitic          0.951988
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.343356                                                                          
Maximum of log data             3.288799          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                2.845783      95% H-UCL                                 22.39079
Standard Deviation of log data  0.318666      95% Chebyshev (MVUE) UCL            25.99264
Variance of log data            0.101548      97.5% Chebyshev (MVUE) UCL            29.44389
                                                             99% Chebyshev (MVUE) UCL           36.22321
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     20.85068
     Adj-CLT UCL (Adjusted for skewness) 20.93624
     Mod-t UCL (Adjusted for skewness) 21.19097
     Jackknife UCL                               21.17763
     Standard Bootstrap UCL                20.67902
     Bootstrap-t UCL                              21.48249
     Hall's Bootstrap UCL                  20.85954
     Percentile Bootstrap UCL             20.66215

                       BCA Bootstrap UCL                    20.56917
     95% Chebyshev (Mean, Sd) UCL    25.5641
     97.5% Chebyshev (Mean, Sd) UCL 28.83964
     99% Chebyshev (Mean, Sd) UCL 35.27382

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: nickel; gastric; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.913999
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        19.13465      Data are normal at 5% significance level
Maximum                        42.96432                                                                          
Mean                           31.52554             95% UCL (Assuming Normal Distribution)
Median                           29.94981     Student 36.37676
Standard Deviation             8.368782                                                                          
Variance                       70.03651                          Gamma Distribution Test                    
Coefficient of Variation       0.26546      A-D Test Statistic                           0.451339
Skewness                       -0.10243      A-D 5% Critical Value                   0.724821
                                                             K-S Test Statistic                            0.183125
                  Gamma Statistics               K-S 5% Critical Value                   0.266414
k hat                               14.68896      Data follow gamma distribution                    
k star (bias corrected)       10.34894      at 5% significance level                                   
Theta hat                      2.146207                                                                          
Theta star                     3.046259        95% UCLs (Assuming Gamma Distribution)   
nu hat                               293.7791      Approximate Gamma UCL            37.35444
nu star                              206.9787      Adjusted Gamma UCL               38.49092
Approx.Chi Square Value (.05) 174.6811                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   169.5235      Shapiro-Wilk Test Statisitic          0.895774
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.951501                                                                          
Maximum of log data             3.76037          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.416373      95% H-UCL                                 38.14544
Standard Deviation of log data  0.28314      95% Chebyshev (MVUE) UCL            43.97406
Variance of log data            0.080168      97.5% Chebyshev (MVUE) UCL            49.33961
                                                             99% Chebyshev (MVUE) UCL           59.8792
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     35.87855
     Adj-CLT UCL (Adjusted for skewness) 35.78695
     Mod-t UCL (Adjusted for skewness) 36.36248
     Jackknife UCL                               36.37676
     Standard Bootstrap UCL                35.71195
     Bootstrap-t UCL                              36.52992
     Hall's Bootstrap UCL                  35.86134
     Percentile Bootstrap UCL             35.59779

                       BCA Bootstrap UCL                    35.42175
     95% Chebyshev (Mean, Sd) UCL    43.06111
     97.5% Chebyshev (Mean, Sd) UCL 48.05256
     99% Chebyshev (Mean, Sd) UCL 57.8573

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: nickel; intestinal; dust
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           10      Shapiro-Wilk Test Statisitic          0.927298
Number of Unique Samples          10      Shapiro-Wilk 5% Critical Value       0.842
Minimum                        21.9446      Data are normal at 5% significance level
Maximum                        49.10994                                                                          
Mean                           37.0896             95% UCL (Assuming Normal Distribution)
Median                           37.06545     Student 42.67152
Standard Deviation             9.629297                                                                          
Variance                       92.72336                          Gamma Distribution Test                    
Coefficient of Variation       0.259623      A-D Test Statistic                           0.405434
Skewness                       -0.40384      A-D 5% Critical Value                   0.724819
                                                             K-S Test Statistic                            0.15882
                  Gamma Statistics               K-S 5% Critical Value                   0.266413
k hat                               14.72284      Data follow gamma distribution                    
k star (bias corrected)       10.37266      at 5% significance level                                   
Theta hat                      2.519187                                                                          
Theta star                     3.575708        95% UCLs (Assuming Gamma Distribution)   
nu hat                               294.4569      Approximate Gamma UCL            43.93832
nu star                              207.4532      Adjusted Gamma UCL               45.27345
Approx.Chi Square Value (.05) 175.1172                                                                          
Adjusted Level of Significance 0.0267                       Lognormal Distribution Test                    
Adjusted Chi Square Value   169.9529      Shapiro-Wilk Test Statisitic          0.891497
                                                             Shapiro-Wilk 5% Critical Value       0.842
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             3.088521                                                                          
Maximum of log data             3.894061          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.578991      95% H-UCL                                 44.99805
Standard Deviation of log data  0.285648      95% Chebyshev (MVUE) UCL            51.90321
Variance of log data            0.081595      97.5% Chebyshev (MVUE) UCL            58.27691
                                                             99% Chebyshev (MVUE) UCL           70.79681
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     42.09826
     Adj-CLT UCL (Adjusted for skewness) 41.68274
     Mod-t UCL (Adjusted for skewness) 42.60671
     Jackknife UCL                               42.67152
     Standard Bootstrap UCL                41.83316
     Bootstrap-t UCL                              42.1756
     Hall's Bootstrap UCL                  41.58577
     Percentile Bootstrap UCL             41.97095

                       BCA Bootstrap UCL                    41.61594
     95% Chebyshev (Mean, Sd) UCL    50.36267
     97.5% Chebyshev (Mean, Sd) UCL 56.10593
     99% Chebyshev (Mean, Sd) UCL 67.38747

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: Arsenic; gastric; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           32      Shapiro-Wilk Test Statisitic          0.971782
Number of Unique Samples          32      Shapiro-Wilk 5% Critical Value       0.93
Minimum                        9.33      Data are normal at 5% significance level
Maximum                        43.48                                                                          
Mean                           23.74688             95% UCL (Assuming Normal Distribution)
Median                           22.295     Student 26.08117
Standard Deviation             7.788029                                                                          
Variance                       60.6534                          Gamma Distribution Test                    
Coefficient of Variation       0.32796      A-D Test Statistic                           0.189524
Skewness                       0.542116      A-D 5% Critical Value                   0.746744
                                                             K-S Test Statistic                            0.081898
                  Gamma Statistics               K-S 5% Critical Value                   0.155472
k hat                               9.398702      Data follow gamma distribution                    
k star (bias corrected)       8.538407      at 5% significance level                                   
Theta hat                      2.526612                                                                          
Theta star                     2.781183        95% UCLs (Assuming Gamma Distribution)   
nu hat                               601.5169      Approximate Gamma UCL            26.30958
nu star                              546.458      Adjusted Gamma UCL               26.45433
Approx.Chi Square Value (.05) 493.2299                                                                          
Adjusted Level of Significance 0.0416                       Lognormal Distribution Test                    
Adjusted Chi Square Value   490.531      Shapiro-Wilk Test Statisitic          0.978751
                                                             Shapiro-Wilk 5% Critical Value       0.93
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.233235                                                                          
Maximum of log data             3.772301          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.11331      95% H-UCL                                 26.66527
Standard Deviation of log data  0.342016      95% Chebyshev (MVUE) UCL            30.21404
Variance of log data            0.116975      97.5% Chebyshev (MVUE) UCL            32.98748
                                                             99% Chebyshev (MVUE) UCL           38.43536
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     26.01141
     Adj-CLT UCL (Adjusted for skewness) 26.15239
     Mod-t UCL (Adjusted for skewness) 26.10316
     Jackknife UCL                               26.08117
     Standard Bootstrap UCL                25.99123
     Bootstrap-t UCL                              26.25658
     Hall's Bootstrap UCL                  26.23927
     Percentile Bootstrap UCL             26.05719

                       BCA Bootstrap UCL                    26.05531
     95% Chebyshev (Mean, Sd) UCL    29.74795
     97.5% Chebyshev (Mean, Sd) UCL 32.34463
     99% Chebyshev (Mean, Sd) UCL 37.44529

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: arsenic; intestinal; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           33      Shapiro-Wilk Test Statisitic          0.971816
Number of Unique Samples          33      Shapiro-Wilk 5% Critical Value       0.931
Minimum                        12.09      Data are normal at 5% significance level
Maximum                        53.93                                                                          
Mean                           30.21182             95% UCL (Assuming Normal Distribution)
Median                           28.25     Student 33.0677
Standard Deviation             9.685271                                                                          
Variance                       93.80448                          Gamma Distribution Test                    
Coefficient of Variation       0.320579      A-D Test Statistic                           0.216871
Skewness                       0.506637      A-D 5% Critical Value                   0.747205
                                                             K-S Test Statistic                            0.09524
                  Gamma Statistics               K-S 5% Critical Value                   0.153176
k hat                               9.814527      Data follow gamma distribution                    
k star (bias corrected)       8.942499      at 5% significance level                                   
Theta hat                      3.078276                                                                          
Theta star                     3.378454        95% UCLs (Assuming Gamma Distribution)   
nu hat                               647.7588      Approximate Gamma UCL            33.33921
nu star                              590.2049      Adjusted Gamma UCL               33.50866
Approx.Chi Square Value (.05) 534.8407                                                                          
Adjusted Level of Significance 0.0419                       Lognormal Distribution Test                    
Adjusted Chi Square Value   532.136      Shapiro-Wilk Test Statisitic          0.97792
                                                             Shapiro-Wilk 5% Critical Value       0.931
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.492379                                                                          
Maximum of log data             3.987687          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.356424      95% H-UCL                                 33.75435
Standard Deviation of log data  0.334096      95% Chebyshev (MVUE) UCL            38.11571
Variance of log data            0.11162      97.5% Chebyshev (MVUE) UCL            41.50662
                                                             99% Chebyshev (MVUE) UCL           48.16742
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     32.98502
     Adj-CLT UCL (Adjusted for skewness) 33.14391
     Mod-t UCL (Adjusted for skewness) 33.09248
     Jackknife UCL                               33.0677
     Standard Bootstrap UCL                32.938
     Bootstrap-t UCL                              33.1684
     Hall's Bootstrap UCL                  33.18124
     Percentile Bootstrap UCL             32.99727

                       BCA Bootstrap UCL                    33.00394
     95% Chebyshev (Mean, Sd) UCL    37.56088
     97.5% Chebyshev (Mean, Sd) UCL 40.74082
     99% Chebyshev (Mean, Sd) UCL 46.9872

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: cobalt; gastric; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           37      Shapiro-Wilk Test Statisitic          0.973022
Number of Unique Samples          37      Shapiro-Wilk 5% Critical Value       0.936
Minimum                        12.43      Data are normal at 5% significance level
Maximum                        45.03                                                                          
Mean                           25.90595             95% UCL (Assuming Normal Distribution)
Median                           25.26     Student 27.86965
Standard Deviation             7.075031                                                                          
Variance                       50.05606                          Gamma Distribution Test                    
Coefficient of Variation       0.273105      A-D Test Statistic                           0.512995
Skewness                       0.128604      A-D 5% Critical Value                   0.747768
                                                             K-S Test Statistic                            0.084483
                  Gamma Statistics               K-S 5% Critical Value                   0.144862
k hat                               12.80143      Data follow gamma distribution                    
k star (bias corrected)       11.78149      at 5% significance level                                   
Theta hat                      2.023676                                                                          
Theta star                     2.198868        95% UCLs (Assuming Gamma Distribution)   
nu hat                               947.3057      Approximate Gamma UCL            28.08149
nu star                              871.8305      Adjusted Gamma UCL               28.17975
Approx.Chi Square Value (.05) 804.2876                                                                          
Adjusted Level of Significance 0.0431                       Lognormal Distribution Test                    
Adjusted Chi Square Value   801.4831      Shapiro-Wilk Test Statisitic          0.948108
                                                             Shapiro-Wilk 5% Critical Value       0.936
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.520113                                                                          
Maximum of log data             3.807329          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.214906      95% H-UCL                                 28.36652
Standard Deviation of log data  0.293765      95% Chebyshev (MVUE) UCL            31.52566
Variance of log data            0.086298      97.5% Chebyshev (MVUE) UCL            33.93072
                                                             99% Chebyshev (MVUE) UCL           38.65499
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     27.81912
     Adj-CLT UCL (Adjusted for skewness) 27.8454
     Mod-t UCL (Adjusted for skewness) 27.87375
     Jackknife UCL                               27.86965
     Standard Bootstrap UCL                27.77202
     Bootstrap-t UCL                              27.72441
     Hall's Bootstrap UCL                  27.89717
     Percentile Bootstrap UCL             27.75919

                       BCA Bootstrap UCL                    27.80081
     95% Chebyshev (Mean, Sd) UCL    30.9759
     97.5% Chebyshev (Mean, Sd) UCL 33.16968
     99% Chebyshev (Mean, Sd) UCL 37.47892

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: cobalt; intestinal; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           37      Shapiro-Wilk Test Statisitic          0.973247
Number of Unique Samples          37      Shapiro-Wilk 5% Critical Value       0.936
Minimum                        13.57399      Data are normal at 5% significance level
Maximum                        38.1825                                                                          
Mean                           22.93616             95% UCL (Assuming Normal Distribution)
Median                           22.48819     Student 24.49248
Standard Deviation             5.607276                                                                          
Variance                       31.44155                          Gamma Distribution Test                    
Coefficient of Variation       0.244473      A-D Test Statistic                           0.165226
Skewness                       0.454022      A-D 5% Critical Value                   0.747116
                                                             K-S Test Statistic                            0.064657
                  Gamma Statistics               K-S 5% Critical Value                   0.144747
k hat                               17.29426      Data follow gamma distribution                    
k star (bias corrected)       15.91004      at 5% significance level                                   
Theta hat                      1.32623                                                                          
Theta star                     1.441616        95% UCLs (Assuming Gamma Distribution)   
nu hat                               1279.775      Approximate Gamma UCL            24.57872
nu star                              1177.343      Adjusted Gamma UCL               24.65242
Approx.Chi Square Value (.05) 1098.663                                                                          
Adjusted Level of Significance 0.0431                       Lognormal Distribution Test                    
Adjusted Chi Square Value   1095.378      Shapiro-Wilk Test Statisitic          0.981265
                                                             Shapiro-Wilk 5% Critical Value       0.936
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.608155                                                                          
Maximum of log data             3.642377          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.103525      95% H-UCL                                 24.67959
Standard Deviation of log data  0.246357      95% Chebyshev (MVUE) UCL            27.04186
Variance of log data            0.060692      97.5% Chebyshev (MVUE) UCL            28.81529
                                                             99% Chebyshev (MVUE) UCL           32.29885
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     24.45244
     Adj-CLT UCL (Adjusted for skewness) 24.52596
     Mod-t UCL (Adjusted for skewness) 24.50395
     Jackknife UCL                               24.49248
     Standard Bootstrap UCL                24.45319
     Bootstrap-t UCL                              24.65601
     Hall's Bootstrap UCL                  24.64735
     Percentile Bootstrap UCL             24.43697

                       BCA Bootstrap UCL                    24.44226
     95% Chebyshev (Mean, Sd) UCL    26.95433
     97.5% Chebyshev (Mean, Sd) UCL 28.69299
     99% Chebyshev (Mean, Sd) UCL 32.10826

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: copper; gastric; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           36      Shapiro-Wilk Test Statisitic          0.982042
Number of Unique Samples          36      Shapiro-Wilk 5% Critical Value       0.935
Minimum                        12.21714      Data are normal at 5% significance level
Maximum                        77.67427                                                                          
Mean                           49.59645             95% UCL (Assuming Normal Distribution)
Median                           51.00983     Student 53.67334
Standard Deviation             14.47783                                                                          
Variance                       209.6075                          Gamma Distribution Test                    
Coefficient of Variation       0.291913      A-D Test Statistic                           0.569616
Skewness                       -0.3466      A-D 5% Critical Value                   0.748397
                                                             K-S Test Statistic                            0.10226
                  Gamma Statistics               K-S 5% Critical Value                   0.146822
k hat                               9.526881      Data follow gamma distribution                    
k star (bias corrected)       8.751492      at 5% significance level                                   
Theta hat                      5.205948                                                                          
Theta star                     5.667199        95% UCLs (Assuming Gamma Distribution)   
nu hat                               685.9354      Approximate Gamma UCL            54.55247
nu star                              630.1075      Adjusted Gamma UCL               54.78867
Approx.Chi Square Value (.05) 572.863                                                                          
Adjusted Level of Significance 0.0428                       Lognormal Distribution Test                    
Adjusted Chi Square Value   570.3933      Shapiro-Wilk Test Statisitic          0.875604
                                                             Shapiro-Wilk 5% Critical Value       0.935
     Log-transformed Statistics          Data not lognormal at 5% significance level
Minimum of log data             2.50284                                                                          
Maximum of log data             4.352524          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.850519      95% H-UCL                                 56.09956
Standard Deviation of log data  0.361519      95% Chebyshev (MVUE) UCL            63.58218
Variance of log data            0.130696      97.5% Chebyshev (MVUE) UCL            69.41762
                                                             99% Chebyshev (MVUE) UCL           80.88021
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     53.56543
     Adj-CLT UCL (Adjusted for skewness) 53.41649
     Mod-t UCL (Adjusted for skewness) 53.65011
     Jackknife UCL                               53.67334
     Standard Bootstrap UCL                53.49661
     Bootstrap-t UCL                              53.4585
     Hall's Bootstrap UCL                  53.503
     Percentile Bootstrap UCL             53.50444

                       BCA Bootstrap UCL                    53.1169
     95% Chebyshev (Mean, Sd) UCL    60.11435
     97.5% Chebyshev (Mean, Sd) UCL 64.66545
     99% Chebyshev (Mean, Sd) UCL 73.60521

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: copper; intestinal; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           36      Shapiro-Wilk Test Statisitic          0.964047
Number of Unique Samples          36      Shapiro-Wilk 5% Critical Value       0.935
Minimum                        13.24      Data are normal at 5% significance level
Maximum                        92.49                                                                          
Mean                           60.96688             95% UCL (Assuming Normal Distribution)
Median                           61.12     Student 65.21709
Standard Deviation             15.0933                                                                          
Variance                       227.8076                          Gamma Distribution Test                    
Coefficient of Variation       0.247565      A-D Test Statistic                           1.17197
Skewness                       -0.68676      A-D 5% Critical Value                   0.747916
                                                             K-S Test Statistic                            0.179801
                  Gamma Statistics               K-S 5% Critical Value                   0.146731
k hat                               12.04061      Data do not follow gamma distribution               
k star (bias corrected)       11.05574      at 5% significance level                                   
Theta hat                      5.063438                                                                          
Theta star                     5.514498        95% UCLs (Assuming Gamma Distribution)   
nu hat                               866.9239      Approximate Gamma UCL            66.34136
nu star                              796.0136      Adjusted Gamma UCL               66.59593
Approx.Chi Square Value (.05) 731.5266                                                                          
Adjusted Level of Significance 0.0428                       Lognormal Distribution Test                    
Adjusted Chi Square Value   728.7303      Shapiro-Wilk Test Statisitic          0.779402
                                                             Shapiro-Wilk 5% Critical Value       0.935
     Log-transformed Statistics          Data not lognormal at 5% significance level
Minimum of log data             2.583243                                                                          
Maximum of log data             4.527101          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                4.06823      95% H-UCL                                 68.33003
Standard Deviation of log data  0.331735      95% Chebyshev (MVUE) UCL            76.8354
Variance of log data            0.110048      97.5% Chebyshev (MVUE) UCL            83.40144
                                                             99% Chebyshev (MVUE) UCL           96.29917
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     65.10459
     Adj-CLT UCL (Adjusted for skewness) 64.79694
     Mod-t UCL (Adjusted for skewness) 65.1691
     Jackknife UCL                               65.21709
     Standard Bootstrap UCL                65.0003
     Bootstrap-t UCL                              64.92344
     Hall's Bootstrap UCL                  64.96173
     Percentile Bootstrap UCL             65.05362

                       BCA Bootstrap UCL                    64.57953
     95% Chebyshev (Mean, Sd) UCL    71.93191
     97.5% Chebyshev (Mean, Sd) UCL 76.67648
     99% Chebyshev (Mean, Sd) UCL 85.99628

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: lead; gastric; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           37      Shapiro-Wilk Test Statisitic          0.987298
Number of Unique Samples          37      Shapiro-Wilk 5% Critical Value       0.936
Minimum                        36.52989      Data are normal at 5% significance level
Maximum                        93.00202                                                                          
Mean                           62.16313             95% UCL (Assuming Normal Distribution)
Median                           63.08156     Student 65.58298
Standard Deviation             12.32139                                                                          
Variance                       151.8167                          Gamma Distribution Test                    
Coefficient of Variation       0.198211      A-D Test Statistic                           0.245585
Skewness                       0.190681      A-D 5% Critical Value                   0.746442
                                                             K-S Test Statistic                            0.092502
                  Gamma Statistics               K-S 5% Critical Value                   0.144649
k hat                               25.48889      Data follow gamma distribution                    
k star (bias corrected)       23.44024      at 5% significance level                                   
Theta hat                      2.438832                                                                          
Theta star                     2.651983        95% UCLs (Assuming Gamma Distribution)   
nu hat                               1886.178      Approximate Gamma UCL            65.79511
nu star                              1734.578      Adjusted Gamma UCL               65.95693
Approx.Chi Square Value (.05) 1638.827                                                                          
Adjusted Level of Significance 0.0431                       Lognormal Distribution Test                    
Adjusted Chi Square Value   1634.806      Shapiro-Wilk Test Statisitic          0.98133
                                                             Shapiro-Wilk 5% Critical Value       0.936
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             3.598131                                                                          
Maximum of log data             4.532621          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                4.110017      95% H-UCL                                 66.01514
Standard Deviation of log data  0.204031      95% Chebyshev (MVUE) UCL            71.36168
Variance of log data            0.041629      97.5% Chebyshev (MVUE) UCL            75.32855
                                                             99% Chebyshev (MVUE) UCL           83.12069
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     65.49498
     Adj-CLT UCL (Adjusted for skewness) 65.56283
     Mod-t UCL (Adjusted for skewness) 65.59357
     Jackknife UCL                               65.58298
     Standard Bootstrap UCL                65.36652
     Bootstrap-t UCL                              65.70629
     Hall's Bootstrap UCL                  65.77323
     Percentile Bootstrap UCL             65.5749

                       BCA Bootstrap UCL                    65.35588
     95% Chebyshev (Mean, Sd) UCL    70.99262
     97.5% Chebyshev (Mean, Sd) UCL 74.81315
     99% Chebyshev (Mean, Sd) UCL 82.31783

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: lead; intestinal; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           37      Shapiro-Wilk Test Statisitic          0.852361
Number of Unique Samples          37      Shapiro-Wilk 5% Critical Value       0.936
Minimum                        7.184894      Data not normal at 5% significance level
Maximum                        36.10031                                                                          
Mean                           14.35341             95% UCL (Assuming Normal Distribution)
Median                           12.76516      Student's-t UCL                             15.88295
Standard Deviation             5.510778                                                                          
Variance                       30.36867                          Gamma Distribution Test                    
Coefficient of Variation       0.383935      A-D Test Statistic                           0.521384
Skewness                       1.935794      A-D 5% Critical Value                   0.74876
                                                             K-S Test Statistic                            0.122167
                  Gamma Statistics               K-S 5% Critical Value                   0.145048
k hat                               8.701312      Data follow gamma distribution                    
k star (bias corrected)       8.013819      at 5% significance level                                   
Theta hat                      1.649569                                                                          
Theta star                     1.791083        95% UCLs (Assuming Gamma Distribution)   
nu hat                               643.8971     Approxi 15.8354
nu star                              593.0226      Adjusted Gamma UCL               15.90301
Approx.Chi Square Value (.05) 537.5235                                                                          
Adjusted Level of Significance 0.0431                       Lognormal Distribution Test                    
Adjusted Chi Square Value   535.2383      Shapiro-Wilk Test Statisitic          0.972254
                                                             Shapiro-Wilk 5% Critical Value       0.936
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             1.971981                                                                          
Maximum of log data             3.586301          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                2.605426      95% H-UCL                                 15.83702
Standard Deviation of log data  0.335213      95% Chebyshev (MVUE) UCL            17.80534
Variance of log data            0.112368      97.5% Chebyshev (MVUE) UCL            19.32363
                                                             99% Chebyshev (MVUE) UCL           22.30602
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     15.84359
     Adj-CLT UCL (Adjusted for skewness) 16.15167
     Mod-t UCL (Adjusted for skewness) 15.93101
     Jackknife UCL                               15.88295
     Standard Bootstrap UCL                15.85044
     Bootstrap-t UCL                              16.42304
     Hall's Bootstrap UCL                  16.69332
     Percentile Bootstrap UCL             15.93553

                       BCA Bootstrap UCL                    16.32868
     95% Chebyshev (Mean, Sd) UCL    18.30243
     97.5% Chebyshev (Mean, Sd) UCL 20.01117
     99% Chebyshev (Mean, Sd) UCL 23.36766

 

RECOMMENDATION                    
Data follow gamma distribution (0.05)         

Use Approximate Gamma UCL                       
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General Statistics

Data File Variable: nickel; gastric; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           37      Shapiro-Wilk Test Statisitic          0.934108
Number of Unique Samples          37      Shapiro-Wilk 5% Critical Value       0.936
Minimum                        14.55457      Data not normal at 5% significance level
Maximum                        74.58463                                                                          
Mean                           34.9965             95% UCL (Assuming Normal Distribution)
Median                           30.37674      Student's-t UCL                             38.51398
Standard Deviation             12.67312                                                                          
Variance                       160.6079                          Gamma Distribution Test                    
Coefficient of Variation       0.362125      A-D Test Statistic                           0.489182
Skewness                       0.913675      A-D 5% Critical Value                   0.748953
                                                             K-S Test Statistic                            0.138533
                  Gamma Statistics               K-S 5% Critical Value                   0.145086
k hat                               8.274897      Data follow gamma distribution                    
k star (bias corrected)       7.621977      at 5% significance level                                   
Theta hat                      4.229237                                                                          
Theta star                     4.591525        95% UCLs (Assuming Gamma Distribution)   
nu hat                               612.3424     Approxi 38.7091
nu star                              564.0263      Adjusted Gamma UCL               38.87872
Approx.Chi Square Value (.05) 509.9304                                                                          
Adjusted Level of Significance 0.0431                       Lognormal Distribution Test                    
Adjusted Chi Square Value   507.7057      Shapiro-Wilk Test Statisitic          0.976409
                                                             Shapiro-Wilk 5% Critical Value       0.936
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.677905                                                                          
Maximum of log data             4.311934          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.493609      95% H-UCL                                 39.08
Standard Deviation of log data  0.357318      95% Chebyshev (MVUE) UCL            44.19457
Variance of log data            0.127676      97.5% Chebyshev (MVUE) UCL            48.16893
                                                             99% Chebyshev (MVUE) UCL           55.97581
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     38.42346
     Adj-CLT UCL (Adjusted for skewness) 38.75785
     Mod-t UCL (Adjusted for skewness) 38.56613
     Jackknife UCL                               38.51398
     Standard Bootstrap UCL                38.44345
     Bootstrap-t UCL                              38.85761
     Hall's Bootstrap UCL                  38.88521
     Percentile Bootstrap UCL             38.41066

                       BCA Bootstrap UCL                    38.79033
     95% Chebyshev (Mean, Sd) UCL    44.07803
     97.5% Chebyshev (Mean, Sd) UCL 48.00762
     99% Chebyshev (Mean, Sd) UCL 55.72654

 

RECOMMENDATION                    
Data follow gamma distribution (0.05)         

Use Approximate Gamma UCL                       
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General Statistics

Data File Variable: Nickel; intestinal; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           37      Shapiro-Wilk Test Statisitic          0.942603
Number of Unique Samples          37      Shapiro-Wilk 5% Critical Value       0.936
Minimum                        15.23243      Data are normal at 5% significance level
Maximum                        70.85649                                                                          
Mean                           34.74928             95% UCL (Assuming Normal Distribution)
Median                           31.98191     Student 38.13849
Standard Deviation             12.21096                                                                          
Variance                       149.1075                          Gamma Distribution Test                    
Coefficient of Variation       0.351402      A-D Test Statistic                           0.377126
Skewness                       0.864606      A-D 5% Critical Value                   0.748724
                                                             K-S Test Statistic                            0.114555
                  Gamma Statistics               K-S 5% Critical Value                   0.145041
k hat                               8.781307      Data follow gamma distribution                    
k star (bias corrected)       8.087327      at 5% significance level                                   
Theta hat                      3.957188                                                                          
Theta star                     4.296757        95% UCLs (Assuming Gamma Distribution)   
nu hat                               649.8167      Approximate Gamma UCL            38.31949
nu star                              598.4622      Adjusted Gamma UCL               38.48232
Approx.Chi Square Value (.05) 542.7038                                                                          
Adjusted Level of Significance 0.0431                       Lognormal Distribution Test                    
Adjusted Chi Square Value   540.4074      Shapiro-Wilk Test Statisitic          0.980102
                                                             Shapiro-Wilk 5% Critical Value       0.936
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.723427                                                                          
Maximum of log data             4.260657          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                3.49014      95% H-UCL                                 38.64505
Standard Deviation of log data  0.346108      95% Chebyshev (MVUE) UCL            43.5746
Variance of log data            0.11979      97.5% Chebyshev (MVUE) UCL            47.39078
                                                             99% Chebyshev (MVUE) UCL           54.88693
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     38.05127
     Adj-CLT UCL (Adjusted for skewness) 38.35617
     Mod-t UCL (Adjusted for skewness) 38.18604
     Jackknife UCL                               38.13849
     Standard Bootstrap UCL                37.92254
     Bootstrap-t UCL                              38.48787
     Hall's Bootstrap UCL                  38.59913
     Percentile Bootstrap UCL             38.04564

                       BCA Bootstrap UCL                    38.37925
     95% Chebyshev (Mean, Sd) UCL    43.49964
     97.5% Chebyshev (Mean, Sd) UCL 47.28592
     99% Chebyshev (Mean, Sd) UCL 54.72335

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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General Statistics

Data File Variable: selenium; gastric; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           6      Shapiro-Wilk Test Statisitic          0.88004
Number of Unique Samples          6      Shapiro-Wilk 5% Critical Value       0.788
Minimum                        0.945851      Data are normal at 5% significance level
Maximum                        14.26042                                                                          
Mean                           7.362091             95% UCL (Assuming Normal Distribution)
Median                           7.020318     Student 12.20878
Standard Deviation             5.891622                                                                          
Variance                       34.71121                          Gamma Distribution Test                    
Coefficient of Variation       0.800265      A-D Test Statistic                           0.476891
Skewness                       0.125836      A-D 5% Critical Value                   0.712072
                                                             K-S Test Statistic                            0.232465
                  Gamma Statistics               K-S 5% Critical Value                   0.339442
k hat                               1.207129      Data follow gamma distribution                    
k star (bias corrected)       0.714676      at 5% significance level                                   
Theta hat                      6.098844                                                                          
Theta star                     10.30131        95% UCLs (Assuming Gamma Distribution)   
nu hat                               14.48555      Approximate Gamma UCL            20.55089
nu star                              8.576107      Adjusted Gamma UCL               31.37478
Approx.Chi Square Value (.05) 3.07228                                                                          
Adjusted Level of Significance 0.01222                       Lognormal Distribution Test                    
Adjusted Chi Square Value   2.012383      Shapiro-Wilk Test Statisitic          0.827543
                                                             Shapiro-Wilk 5% Critical Value       0.788
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             -0.05567                                                                          
Maximum of log data             2.657488          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                1.528057      95% H-UCL                                 161.8246
Standard Deviation of log data  1.225548      95% Chebyshev (MVUE) UCL            25.56636
Variance of log data            1.501968      97.5% Chebyshev (MVUE) UCL            33.07267
                                                             99% Chebyshev (MVUE) UCL           47.81738
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     11.31837
     Adj-CLT UCL (Adjusted for skewness) 11.4504
     Mod-t UCL (Adjusted for skewness) 12.22937
     Jackknife UCL                               12.20878
     Standard Bootstrap UCL                11.0001
     Bootstrap-t UCL                              12.48727
     Hall's Bootstrap UCL                  12.32465
     Percentile Bootstrap UCL             10.96658

                       BCA Bootstrap UCL                    10.91981
     95% Chebyshev (Mean, Sd) UCL    17.84631
     97.5% Chebyshev (Mean, Sd) UCL 22.38284
     99% Chebyshev (Mean, Sd) UCL 31.29397

 

RECOMMENDATION                    
Data are normal (0.05)                        

 Use Student's-t UCL                                       
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General Statistics

Data File Variable: selenium; intestinal; soil
                                                                                                                                  
               Raw Statistics                             Normal Distribution Test                 
Number of Valid Samples           4      Shapiro-Wilk Test Statisitic          0.987083
Number of Unique Samples          4      Shapiro-Wilk 5% Critical Value       0.748
Minimum                        10.54      Data are normal at 5% significance level
Maximum                        33.46956                                                                          
Mean                           21.07235             95% UCL (Assuming Normal Distribution)
Median                           20.13991     Student 32.60062
Standard Deviation             9.797276                                                                          
Variance                       95.98662                          Gamma Distribution Test                    
Coefficient of Variation       0.464935      A-D Test Statistic                           0.192111
Skewness                       0.478474      A-D 5% Critical Value                   0.658677
                                                             K-S Test Statistic                            0.164134
                  Gamma Statistics               K-S 5% Critical Value                   0.395714
k hat                               5.915195      Data follow gamma distribution                    
k star (bias corrected)       1.645465      at 5% significance level                                   
Theta hat                      3.562409                                                                          
Theta star                     12.80631        95% UCLs (Assuming Gamma Distribution)   
nu hat                               47.32156      Approximate Gamma UCL            46.21725
nu star                              13.16372      Adjusted Gamma UCL                 N/A 
Approx.Chi Square Value (.05) 6.001882                                                                          
Adjusted Level of Significance   N/A                       Lognormal Distribution Test                    
Adjusted Chi Square Value     N/A      Shapiro-Wilk Test Statisitic          0.994899
                                                             Shapiro-Wilk 5% Critical Value       0.748
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             2.355178                                                                          
Maximum of log data             3.510636          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                2.961059      95% H-UCL                                 81.59757
Standard Deviation of log data  0.491572      95% Chebyshev (MVUE) UCL            43.33504
Variance of log data            0.241643      97.5% Chebyshev (MVUE) UCL            52.94873
                                                             99% Chebyshev (MVUE) UCL           71.83296
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     29.12989
     Adj-CLT UCL (Adjusted for skewness) 30.38212
     Mod-t UCL (Adjusted for skewness) 32.79594
     Jackknife UCL                               32.60062
     Standard Bootstrap UCL                  N/R
     Bootstrap-t UCL                                N/R
     Hall's Bootstrap UCL                    N/R
     Percentile Bootstrap UCL               N/R

                       BCA Bootstrap UCL                      N/R
     95% Chebyshev (Mean, Sd) UCL    42.42501
     97.5% Chebyshev (Mean, Sd) UCL 51.66433
     99% Chebyshev (Mean, Sd) UCL 69.81318

 

RECOMMENDATION                    
Data are normal (0.05)                        

Use Student's-t UCL                                        
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