FRONTIER GEOSCIENCES INC.

Environmental Research and Specialty Analytical Laboratory
414 Pontius Avenue North e Seattle WA 98109 ¢ USA

Phone: 206-622-6960 Fax: 206-622-6870

March 8, 2005

Sample Receipt

Enclosed are results for monomethyl mercury and total mercury in fourteen (14)
sediments received February 11 and 12, 2005. All samples were received in good
condition at cooler temperatures of 1.0 and 1.1 °C, respectively.

Analysis

Total mercury in sediment was prepared by cold aqua regia digestion of 0.5 g
aliquots in a 40 mL vials. After allowing digestion to occur overnight, the samples were
diluted to volume with 5% BrCl to ensure complete oxidation. Aliquots of the digests
were analyzed using SnCly reduction, dual gold amalgamation and cold vapor atomic
fluorescence spectrometry (CVAFS) detection.

Methyl mercury in sediment was prepared by acid bromide/methylene chloride
extraction. After separating the layers, a portion of the methylene chloride was purged
into reagent water. Aliquots were analyzed by aqueous phase ethylation, isothermal GC
separation, and CVAFS detection.

Discussion
No analytical difficulties were encountered and all QC parameters were well
within established limits. There were some items to note.

e Sample MI0345S was very rocky and the client requested homogenization
for this sample. As speciation was required, pulverization was not
possible due to the unknown effect on speciation. Instead, the sample was
hand-mixed efforts were made to obtain a representative sub-sample.

e Sample MI0357S contained a significant amount of water mixed with
sand-like particles. This made sub-sampling difficult as settling occurred
very quickly.

e The aliquots for some methyl mercury samples resulted in peaks above
the calibration curve. In order to ensure linearity of the calibration, a 0.5
ng standard was prepared and analyzed with an acceptable recovery of
97.4%.

Please feel free to call me if you have any questions concerning this data.

Best Wishes,

Punsh “Howshn

Lucas Hawkins
Research Associate
lucash(@frontiergeosciences.com



mailto:philk@frontiergeosciences.com

Results for Mercury Speciation in Soil
Frontier Geosciencess Inc., Lucas Hawkins (lucash@frontiergeosciences.com)
Boston Chemical for samples received on 02/11-12/05

March 8, 2005

Total Solids analyzed: February 23, 2005 (TS-050223-1)
MMHg samples analyzed: February 24, 2005 (MHg1-050224-1)
THg samples analyzed: March 4, 2005 (THg13-050204-1)

Sample

Dry Methyl Hg, ng/g* Total Hg, ng/g*

Identification Fraction wet wt basis  dry wt basis wet wt basis  dry wt basis Comments
MI0338S 0.550 0.401 0.729 33.4 60.7
MI0340D 0.948 2.83 2.99 848 894
MI0342D 0.947 N/R N/R 76.2 80.4
MI0343S 0.712 0.165 0.232 17.7 24.9
MI0344S 0.770 0.075 0.097 66.6 86.5
MI0345S 0.836 0.446 0.533 776 928 Not homogenized, see narr.
MI0347S 0.923 0.066 0.072 17.0 18.4
MI0353S 0.375 3.04 8.11 162 433
MI0354S 0.510 6.87 13.5 6618 12977
MI0355S 0.840 N/R N/R 14983 17836
MI0356S 0.527 5.92 11.2 63797 121058
MIO357S 0.060 4.23 70.5 2426 40433 High water content
MI0358S 0.872 N/R N/R 6541 7501
MI0359S 0.762 0.894 1.17 4338 5693

*Blank corrected
N/R - Analysis not requested




Results for Mercury Speciation in Soil
Frontier Geosciencess Inc., Lucas Hawkins (lucash@frontiergeosciences.com)
Boston Chemical for samples received on 02/11-12/05

March 8, 2005

Total Solids analyzed: February 23, 2005 (TS-050223-1)

MMHg samples analyzed: February 24, 2005 (MHg1-050224-1)
THg samples analyzed: March 4, 2005 (THg13-050204-1)

Sample Dry Methyl Hg, ng/g* Total Hg, ng/g*
Identification Fraction wet wt basis  dry wt basis wet wt basis  dry wt basis
Method Blanks
Blank-1 - 0.02 -0.04
Blank-2 - 0.026 -0.03
Blank-3 - 0.018 -0.03
Blank-4 - - 0.05
Mean - 0.021 -0.01
Estimated MDL - 0.012 0.12
Method MDL - 0.020 0.45
Certified Reference Materials
IAEA-405 - 5.19 -
Recovery - 94.6% -
NIST 2709 - - 1,411
Recovery - - 100.8%

Certified value

1,400




Results for Mercury Speciation in Soil

Frontier Geosciencess Inc., Lucas Hawkins (lucash@frontiergeosciences.com)

Boston Chemical for samples received on 02/11-12/05

March 8, 2005

Total Solids analyzed: February 23, 2005 (TS-050223-1)
MMHg samples analyzed: February 24, 2005 (MHg1-050224-1)
THg samples analyzed: March 4, 2005 (THg13-050204-1)

Sample Dry Methyl Hg, ng/g* Total Hg, ng/g*
Identification Fraction wet wt basis dry wt basis wet wt basis  dry wt basis
Matrix Replicates
MI0347S 0.923 - -
MI0347S MD 0.930 - -
Mean 0.927 - -
RPD 0.8% - -
MI0358S 0.872 - 6541
MI0358S MD 0.871 - 5808
Mean 0.872 - 6174
RPD 0.1% - 11.9%
MI0359S - 0.894 -
MI0359S MD - 0.746 -
Mean - 0.820 -
RPD - 18.0% -
Matrix Spikes
MI0359S MS - 5.541 17209
spiking level - 5.144 12805
Net - 4.721 11035
Recovery - 91.8% 86.2%
MI0359S MSD - 5.688 16720
Spiking level - 5.102 12525
Net - 4.868 10546
Recovery - 95.4% 84.2%
RPD - 3.9% 2.9%

*Blank corrected




Frontier Geosciences Inc. Chain-of-Custody Record & Laboratory Analysis Request

Environmental Research & Specialty Analytical Laboratory

414 Pontius Avenue North, Suite B Seattle WA 98109
(206) 622-6960 fax (206) 622-6870 Info@Frontier. WA.com Date: _ 2 ﬂ[05 V1 aﬁage: /o /

Client Company: /e Bor g Ao, % ZPD Frontier Project Manager: Zucay e
Address: &'xé«r / g ») % Guaranteed Turnaround Time:
2 St rmen S'f—»aé' Ly Confirmation of Sample Arrival at Frontier: $§ YES I NO
i Quality Assurance Level: [ Standard High
CONTACT: g 259, Disposal*: [ Frontier Dispose @Return to Client [ Ship to 3rd Party**
. . . - -y *All samples are held for at least 2 months after date of receipt.
Phorl1e. [54’3)55/ '/éé/ Fax \ﬂi"f 7) 5"37 533/ Please note that after this time they are disposed of or returned to the client.
Emaﬂ%’v é'é — e Clients may request a longer holding time by writing to the Frontier Project Manager.
. . ) - **Please discuss this with the Frontier Project Manager.
Project Name: BW/ //zma'[ Carrier Information: FED E PS™&. Other O
Contract/PO_#: _ Tracking#  )PS Avehi J—“Q 857 é55r7
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C.0.C. Seal Intact? ES- LI NO LI N/A E"lezfgf::k‘i’l;tarai‘jf"”'ty < 0.5 ppth) Print name:  AMapes ,Q//zvé«/ Print name:
Cooler Temperature: Lo °C SW = seawater Company: ZBassons (Kapsjecal JAAn| Company: .
Comments: 2’;”5 WZStewifer Date:  gfrg/04 Time: /2. Date: Time:
Please be sva 4§ ho So;zznlmen . Received by: 2. _/ Received by:
9‘“‘? le (ol hordass W AT = animal tissue Print name: Print name:
i le :Cz P Q ~2 Y PT = plant tissue |
Totd by et }:: bekuaen 1~10 ppm }Tai = trap ] ; P Company: @,(#,(C,{ / Company:
= petroleum product R . . .
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Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Date11/28/00, Current Date 12/21/00



Frontier Geosciences Inc.
Enviromnental Research & Specialty Analytical Laboratory

414 Pontius Avenue North, Suite B Seattle WA 98109

Chain-of-Custody Record & Laboratory Analysis Request

(206) 622-6960 fax (206) 622-6870 Info@Frontier. WA.com Date: __g/10/0% Page: [ of '[
Client Company: / , éz 4 z déaé o o Frontier Project Manager: /. Ly -

Address: Bk o g Bj«'y
D Seppner Skt FlY
a/—nck A 0/76()

Guaranteed Turnaround Time:

Quality Assurance Level:

Disposal*: [ Frontier Dispose

.Y
CONTACT: Az ver Ko fo o
Phone: (cOB)E5(- oL/

. (5¢1)587- 583/

Emal: [ /. e

Confirmation of Sample Arrival at Frontier: AYES [ NO
(1 Standard
JLReturn to Client I Ship to 3rd Party**

. *All samples are held for at least 2 months after date of receipt.
Please note that after this time they are disposed of or returned to the client.

C&High

Project Name: 5617,/ ﬂc—%

Carrier Information: FED EX QO

Contract/PO #:

Tracking # _J :z :z gag é‘S?L’
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Clients may request a longer holding time by writing to the Frontier Project Manager.
**Please discuss this with the Frontier Project Manager.
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