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August 14, 2001 

Mr. John Vaselin 
COGEMA Mining, Inc.  
P. O. Box 730 
Mills, WY 82644 

RE: NonSignificant Revision Application, TFN 3 3/389, Permit No. 478 

Dear Mr. Vaselin: 

On June 19, 2001, you submitted a NonSignificant Revision (NSR) which proposed several 
housekeeping changes to the Permit 478 document as well as proposing the use of biochemical 
reductants in reducing metals in the affected aquifers.  

Attached is a memo containing my review of your proposed changes. As you can see, Steve 
Ingle and I have many questions and concerns regarding the use of biochemical reductants.  

Please feel free to call if you have any questions 

Sincerely, 

/'1?1 
Glenn Mooney 
Senior Geologis 
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MEMORANDUM

TO: File, COGEMA's Mining Inc.'s Irigaray - Christensen Ranch ISL Operation, 
NonSignificant Revision Application, TFN 3 3/389 

FROM: Glenn Mooney, Senior Geologist &/ 
DATE: August 14, 2001 

SUBJECT: First Review 

Introduction 

A NonSignificant Revision (NSR) Application was received from COGEMA Mining Inc.  
(COGEMA) on June 22, 2001, under cover of John Vaselin's letter of June 19, 2001. Several 
replacement pages were received on June 29, 2001, under cover of Mr. Vaselin's letter dated 
June 27, 2001.  

Index of Changes 

An Index of Changes was provided which correctly lists all of the changes proposed and the 
replacement pages provided.  

Continuity 

No continuity problems were found.  

Review 

1. Housekeeping 

A portion of the NSR is a simple permit "housekeeping" operation which seeks to update 
the diagrams which show the arrangement of equipment in both the Irigaray and 
Christensen Ranch plants. Another replacement chart shows the revised COGEMA staff 
organization.  

There should be no problem with approval of this portion of the NSR.  

2. Alternate Reductants 

Another part of the NSR proposes the addition of a number of chemical reductants for use 
in the groundwater restoration process. Currently, only hydrogen sulfide gas and Thio

Red II are proposed for use. The NSR would add sodium sulfide, sodium bisulfite,
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sodium metabisulfite, sodium dithionate and sodium sulfite to the list of chemical 
reductants proposed for use.  

Also proposed is the use of biochemical reductants which involves the addition of 

alcohols, sugars, phosphates and proteins to the groundwater to be restored. This would 

promote the growth of native bacteria, "thus increasing the concentration of naturally 
produced reducants.  

Since there is no history in the Wyoming in situ industry of the use of this method for 

metals restoration in a confined aquifer, Steve Ingle and I feel considerable additional 

information is needed: 

a. In what wellfields and patterns is this bioremediation technique proposed to be 
used? 

b. When is the bioremediation technique proposed to be used.? 

c. The amounts of types of materials to be injected into the aquifer must be 
described.  

d. Are the right types of bacteria present to precipitate the metals? Have the bacteria 
adapted to the oxidizing environment caused by mining and therefore not 
available for metals reduction? 

e. The type of nutrient to be injected has not been determined. The text in the 
proposed revision states carbon sources such as sugars and alcohols will be added.  

In a presentation by the consultant, it was indicated that methanol and sucrose, 
glucose or dextrose may used.  

f. The reaction at the Sweetwater Pit produced a significant amount of gas. The 
effect of such gas on the formation, wells and bacteria in a confined aquifer is 

unknown. The consultants indicated that they thought the gas would remain in 

solution within the wellfield and have no effect on the bacteria, but were unsure 
what would happen to the gas when the confining pressure is released in the 

wellbore. The gas may also be toxic to the bacteria.  

g. The possibility of plugging or gas locking the formation or wells with reaction 
byproducts has not been evaluated.
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h. The proposal should include a monitoring plan. The monitoring plan should be 

detailed enough to evaluate the microbial activity in the aquifer and should 

include such items as injection rates, water levels, chemical, and physical changes 

to the aquifer. Concentration of the alcohol and sugar mix and rate of addition 
need to also be monitored. A detailed monitoring plan will aid the company and 
LQD in assessing the results.  

i. The consultants indicated that phosphoric acid may also need to be added to the 

injection stream for pH control. This possibility should be included in the 
proposal.  

j. The injection of alcohol and sugars may be a major revision under LQD Noncoal 
Rules and Regulations (Chapter 7, Section 2(vi) and (vii)) and corresponding EPA 

rules for UIC Class III wells (40 CFR 144.39(a)(1), which would require public 
notice.  

k. It may be advisable to reclassify the injection wells as UIC Class V wells 
however WQD did not consider it appropriate to reclassify the CCUCG Class III 
wells (as WQD Class 5B5) when the use changed from "injection" to 
"remediation". WQD was willing to reclassify the wells to WQD Class 5B6, but 

these are "Department Controlled Facilities" and LQD did not consider the 
classification appropriate.  

1. A monitoring plan is necessary to document the procedures and effects of the 
proposed trial. A suggested outline of a monitoring plan is as follows: 

Monitoring Plan 

Rate of addition of the alcohol and sugar and ratio of alcohol to sugar.  
Include changes to the chemical makeup of the injected fluid, such as 
ethanol to methanol. Ph of injected water.  

ii. Bacterial transport kinetics. Time to breakthrough and bacterial count, 
from baseline through the end of the test.  

iii. Water quality monitoring and water level monitoring. Ph, DOC and 
temperature (?) are likely important. Well efficiency, something like a 

slug withdrawl test during sampling (biomass or gas buildup plugging the 
aquifer or wells).
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iv. An intact core study would be beneficial, but it's a bit late for that.  
Possibly post-injection core taken within the remediated area.  

v. One thing that will be needed (same as the Sweetwater Pit) is some long 
term monitoring, to ensure there is a viable bacteria population after the 
problem parameters drop out or that the problem parameters are insoluble.  

Finally, some of the above can be considered confidential information as trade secrets 
under 35-11-1101 . Any portion, especially that relating to process control, should be 

label as "Confidential" and submitted in a format that would allow its filing in a secure 

location. Text submitted for insertion into the permit document should reference in 

general terms the confidential information filed elsewhere.  

Two other "experimental" techniques have apparently been tried: Thiored and hydrogen 
sulfide. Prior to 1995, NRC approved testing of an alternate restoration technique 
(Thiored), but documentation of approval by the State or EPA for that technique and 
results have not been found. One of the hydrogen sulfide tests was not well regulated and 

resulted in gypsum precipitation in the aquifer, essentially plugging the aquifer. A 
hydrogen sulfide test by Everest Minerals was successful because of better test control 
and compatible aquifer chemistry.  

Despite the unknown factors involved with the proposed test, it is recommended that 
COGEMA proceed with caution. It is also recommended that the company keep detailed 
documentation of procedures and results. LQD should also be kept well informed 
concerning the application and results of this technology. COGEMA must submit a 
monitoring plan and preliminary test (such as batch scale testing) results prior to 
beginning the test.  

Conclusions 

Review of this application found that considerable additional information is needed to describe 

COGEMA's plans to use bioremediation for the reduction of metals in the aquifers.  
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cc: R. Chancellor 
S. Ingle
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