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We are currently working on an engineering study to better develop the methods proposed for the 
ultimate close out of the underground arsenic trioxide storage vaults located at the Giant mine in 
Yellowknife. We are proposing the use of man made ice plugs to seal the surrounding areas from 
groundwater movement. 

As part of this study we would like to commission a third party independent review of what 
information is currently available in the literature on the following areas: 

0 A review of the physical and chemical properties of arsenic and more specifically arsenic 
trioxide. This would include presenting in a summarized form what information is available 
on the solubility of arsenic trioxide in water, the change in solubility as a result of 
temperature, the specific gravity, etc. 

-o A review of the known efi‘ects of arsenic and arsenic trioxide on the natural environment. 
This would include a review of what is lmown about the environmental impacts of arsenic 
on plant life, fish, benthic species and animals. Can you also look at what information is 
available on what concentration levels of arsenic in surface waters and groundwaters are 
considered necessary for protection of the environment in difi‘erent regulatory 
jurisdictions. 

- A review of the toxicological and health efl‘ects of arsenic and arsenic trioxide on human 
beings. Is arsenic a carcinogen or a co-carcinogen?, What are the accute toxicity levels? 
How does arsenic effect the body? Can you also look at what concentration levels of 
arsenic in surface waters and groundwaters are considered necessary for the protection of 
human health in difl‘erent regulatory jurisdictions. 

Our intention is to include in the study report a section that deals with the known facts as they 
relate to the physical, chemical, environmental and 
toxicological properties of arsenic and specifically arsenic 
trioxide. With your knowledge and experience with From the desk of... 

arsemc chemlstry over the years we felt you would be an Larry Come" 
ideal person to turn to for thls expertlse. Would it be Manager of Engronmental services 

possible for you to provide us with a proposal for such a 5238"? Ej‘feugfisgr'i‘; 

literature search and summary on this subject matter. Kirkland, WA, 98064—7314. USA. 
(206) 822-8992 

Fax: (206) 822-3552



' The material stored U/ G at Giant is not pure arsenic trioxide (90% Arsenic Trioxide - 

approximately 75% As), consequently its properties will be slightly difi‘erent than for pure 
substances. Could you also suggest a series of laboratory investigations designed to obtain the 
specific physical properties of the Giant arsenic trioxide. The properties that I see as being 
important to our study include: 

specific gravity 
solubility in water at different temperatures, ie from freezing to say 30 degrees C 
particle size distribution 
thermal insulating properties if any 
permeabilityO 

O 
O 
O
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Please feel free to make any suggestion that you might feel relevant. 

On an unrelated matter, I am looking for advice on analytical methods both direct and indirect 
that I could apply to determine in what form arsenic is present in soil samples. In the summer of 
1995 we undertook a surface contamination study of the Giant minesite. We collected samples 
from both surface and a depth of 0.2 metres. We had Chemex Labs conduct analysis for total 
arsenic, copper, nickel, lead, zinc, cyanide, ammonia, paste pH and oil & grease. We later had 
Chemex conduct a BC SWEP Leachate Extraction test on some of the samples and had the 
leachate analyzed for total arsenic. I have attached two tables that show the results of the samples 
in the immediate heart of the minesite. In most cases the arsenic was not readily soluble under 
the SWEP test procedure. I am now looking for what analytical tools I can use to better 
determine in what form this arsenic is present in the soil. Some of it will be in the form of 
arsenopyrite however several members of the TAC committee have indicated their belief that 
most of the arsenic will have co-precipitated with iron and is thus not soluble. I would appreciate 
any advice you can give me. 

I will be at the Giant mine through Thursday night. My phone number there is (403) 87 3-6301 ext 
136. The FAX number is (403) 669-9424. On Friday I will be back in Kirkland.

s 
Thanks,
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Giant Mine - Surface Contamination Study

~

~ Table A1: SWEP Leachate Test Results for Arsenic 
Lab Initial Soil Analysis SWEP Leachate SWEP Leachate % of Total As 

Sample Sample Total As Soluble As Soluble As Soluble at 
Location Station # I.D. # mgflg mall mglKg pH 5.2 

CCME Remediation Criteria 5O 50 

Near Yacht Club S3 35255 3.240 0.093 1.86 0.06% 
[\lear Tow ' $6 35261 ° ~~~ 

~~

~~ 

Near 22B Dam 
Main Gate Area 
Near Catchbasin at C Dry 
Diesel Fuel Storage 
Diesel Fuel Storage 
Rail 
Old Electrical Shop 
Crusher 

Crusher 

Adjacent to Assay Lab 
Fuel Storage - Lumber Yard 
Lumber Yard 
Lumber Yard Stack 
Quonset Hut 
M.~ 

S43 
S45 
846 

864 
S71 
S73 
S74~ 

35335 
35339 
35341 

35377 
35391 
35393 
35397~ 

Average

~ 
5.360 
5,280 
2.320

~ 

0.244 4.88 
0.111 2.22 
0.560 11.20

~ ~~ ~~ ~~~~~ 
4,366 283.83 6.50%

~ Column 1


