Department of"Environmental Quality

~ TJo protect, conserve and enhance the quality of Wyoming's
environment for the benefit of current and future generations.

Dave Freudenthal, Governor : . John Cofra, Director

May 29, 2009

Mr. Michael Thomas
Uranerz Energy Corporation
1701 East “E” Street

P.0O. Box 50850

Casper, WY 82605-0850

RE: Nichols Ranch In Situ Recovery Mining Permit Application,
TFN 4 2/284 :

Dear Mr. Thomas:

Enclosed is a review memo containing comments from the Land Quality Division
Cheyenne staff’s review of the above application. The memo concerns the hydrology
data submitted digitally.

This memo should have been submitted on April 9, 2009, with the consolidated review
memo, but I forgot it. Sorry about that.

If you have any questions concerning any comment in this memo, pleése feel free to
contact me or Matt Kunz in Cheyenne at 307-777-7055.

Sincerely,

(b

Glenn Moone
Senior Geologt BN
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Cc:  Cheyenne File
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MEMORANDUM

TO: Glenn Mooney, Geological Project Analyst ' f
FROM:  Matt Kunze, Scientist2 MK | B | __ w Zoag
THROUGH: Kathy Muller Ogle, Geological Supervisor ¥ 40 ' o foz 32 flill:i g :
DATE: AugustS 2008 e

SUBJECT: Basehne Hydrologic Monitoring Data Submitted Electronically for Nlchols Ranch
ISR Project (TFN 4 2/284)

The purpose of this memo is provide comments on data and fohnatting problems with the
baseline hydrologic data submitted electronically by Uranerz Energy Corporation for the Nichols
Ranch ISR Project (LQD TFN 4 2/284).

1. Lab water quality data were submitted on a total of 40 Excel files for each monitoring
well in the Nichols Ranch and Hank units. Please consolidate the data for each
well/sample date into a single file and spreadsheet for each unit.

o

Please use the preferred list of parameter names. For example, LQD prefers pérameters
be abbreviated according to the element symbol (i.e., DISSOLVED AL instead of
Metals-Dissolved — Aluminum). ‘

L

Please eliminate empty rows and cells within the spreadsheet so each row contains a
complete  record of  data For  example, the  MINE NAME,
SAMPLE_STATION NAME, SAMP DATE, and LAB_BOTTLE_ID fields should be
filled in for each row that has an entry for PARAMETER_NAME and
PARAMETER _VALUE. '

4. Please provide the laboratory detection limit used for parameters that were reported as
“ND.” LQD stores the value of the detection limit, even if a parameter is reported as not

detected by the lab. LQD prefers the non-detect values be reported as negative numbers
(i.e., -0.001).

In order to ensure that the baseline data and future data submissions are in the preferred
format, LQD staff in Cheyenne (Kathy Muller Ogle and Matt Kunze) are available to

work with Energy Laboratories, Inc on formatting 1ssues. An example of lab water

quality data in the preferred format (see attached Tables 1 and 2), and a current list of the

preferred parameter names (see attached Table 3) will be provided to the laboratory.

5. Groundwater level data submitted in the file NR DEQ WL Mar08.xIs show two
different water elevations on the same sample date for nearly every well. It appears that
two different measuring point elevations have been used to subtract the depth to water



CC:

reading. Please verify which set of data are correct and also verify that the correct
ground surface and measuring point elevations have been provided for each well in the
Hank and Nichols Ranch units. :

Please submit the station site information for the surface water monitoring stations that
are being used for baseline and those that will be monitored during mining. An Excel
spreadsheet template for surface water stations will soon be available on the LQD
website, hiip://deq.state. wy.us/lqgd/Uranium_Data.htm. A copy of this file is also
attached to this memo. Also, please submit the baseline field and lab water quality data
for the surface water stations shown in Table D6A.1-1 Surface Water Quality on page
D6A.1-1. A separate spreadsheet (also attached and on the LQD website) can be used to
submit surface water flow data if this type of monitoring will occur.

Mark Taylor, District 3

Josh Malmberg, District 3

LQD District 3 - TFN 472/284 - Correspondence -
LQD Cheyenne Office - TFN 4 2/284 - Correspondence = 4

Dep:s,%‘nef Vegy
"5%51;'5"5//5;/,, Quaiy,



Table 1. Example of lab water quality data as originally submitted for well N1,11894

ENINEINAME:

AMPISTATIONENAME;

SAMPEDATE

UPARANETERENAME;

PARANMEREREVALYE:

SLAB. COMPENAME

ILABEBOEELE-ID,

“ANALYSIS:DATE.

CANALYTICAL:METHOD!

COMMENTS

umhos/cm

Nichols Ranch 11894 Wel! 11/16/2006 | Conductivity 509 Energy Laboralories | C06110808-002 11/18/06 A25108
. ' pH S.u. g.11 11/18/06 A4500-H B
Solids, Total Dissolved @ 180 °C mg/L . 298 11/20/06 | A2540 C
Major lons
Carbonate as CO, mg/L ND 11/20/06 A23208
Bicarbonate as HCO, mg/L 152 11/20/06 A2320B
Calcium mg/L 7 11/30/06  ~ E200.7
Chloride mg/L 5 11/20/08 A4500-C1 B
Fiuoride mag/L 0.03 11/20/08 A4500-F C
Magnesium mg/L ND 11/30/06 E200.7
Nitrogen, Ammonia as N ND 11/20/08 A4500-NH3 G
Nitrogen, Nitrate+Nitrite as N myg/L ND 11/20/06 E353.2
Potassium mg/L 2 11/30/06 E200.7
Silica mg/t 6.9 11/30/06 E200.7
Sodium mg/L 100 11/30/06 E200.7
Sulfate mg/L 104 11/21/08 £200.7
Metals - Dissolved
Aluminum mg/L ND 11/20/06 E200.8
Arsenic mg/l 0.004 11/20/06 £200.8
Barium mg/L ND 11/20/06 E£200.8
Boron mg/L ND 11/30/06 E200.7
Cadmium mg/L ND 11/20/06 E200.8
Chromium mg/L ND 11/20/06 E£200.8
Copper mg/L ND 11/20/06 £200.8
Iron mg/L ND 11/30/06 E200.7
Lead mg/L ND 11/20/06 E200.8
Manganese - mg/L ND 11/20/06 E200.8
Mercury mg/L ND 11/20/06 E200.8
Molybdenum mg/L ND 11/20/06 E200.8
Nickel mg/L ND 11/20/06 £200.8
Selenium mg/L ND 11/20/06 E200.8
Uranium ‘mg/L 0.0301 11/20/06 E200.8
Vanadium mg/L ND 11/20/06 E200.8
Zinc mg/L ND 11/20/06 E200.8
Metals - Total
Iron mg/L ND 11/30/06 £200.7
Manganese mg/L ND 11/30/08 £200.7
Radionuclides - Dissolved
. Gross Alpha pCilL 223 12/07/06 - £900.0
Gross Alpha precision (+) pCi/lL 1.1 12/07/08 E900.0
: Gross Beta pCill. 6.6 12/07/06 £800.0
Gross Beta precisjon (+) pCi/k. 1.6 12/07/06 E900.0
Radium 226 pCilL. ND 12/08/06 E303.0
Radium 228 pCilk ND 12/04/06 RA-05
Data Quality ~
A/C Balance (+5) Y% -0.015 12/04/06 Calculation
Anions meq/L 4.81 12/04/06 Calculation
Cations meg/L 4.81 ’ 12/04/06 Calculation
Solids, Total Dissolved Caleulated mg/l 301 12/04/06 Calculation
TDS Balance (0.80-1.20) dec. % 990 12/04/06 Calcuiation




Table 2. Reformatted lab water quality data for well N1,11894. Note values for "ND" were entered from-Table DEE-1 from Volume Il-Appendix D-6 of the permit application,
ND values for total metals (Fe & Mn) could not be located

INICHOLS RANCH ISR

T1/16/2006

GROSS ALPHA

ENER YLA ORATORIES

COG( 10808 O 2

12///2006

MINESNAME " SAMP: STATION:NAME:: | SAMP:DATE? | PARAMETER :NAME: PARAMETEREVALUE: UABCOMPENAME i £ LABLBOTTLE ID;JANALYSIS:DATE -JANALYTICAL -METHGOD. {COMMENTS
NICHOLS RANCH ISR |N1,11894 11/16/2008 SP CONDUCTANCE AT 25 C- {509 ENERGY LABORATORIES |C06110808-002 11/18/2008 A251D0B
NICHOLS RANCH ISR |N1,11894 11/16/2006 PH 8.11 ENERGY LABORATORIES 1CD6110808-002 ] 11/18/2006 A4500-H B
NICHOLS RANCH ISR |N1,118%4 11/16/2006 TOS DRIED AT 180 C 298 ENERGY LABORATORIES |C06110808-002  [11/20/2006 A2540 C
NICHOLS RANCH ISR [iM1,11894 11/16/2006 CO3 A5 CO3 -1 ENERGY LABORATORIES |C06110808-002 | 11/20/2006 A23208
NICHOLS RANCH ISR IN1,11894 11/16/2006 HCO3 AS HCO3 152 ENERGY LABORATORIES {C06110808-002 {11/20/2005 A2320 B
NICHOLS RANCH ISR |N1,11894 11/16/2006 DISSOLVED CA 7 ENERGY LABORATORIES jC06110808-002  |11/30/2008 E200.7
NICHOLS RANCH ISR {N1,11884 11/16/2006 DISSOLVED CL 5 ENERGY LABORATORIES |C06110808-002 | 11/20/2006 A4£00-Ci B
NICHOLS RANCH ISR IN1,11894 11/16/2006 DISSOLVED F 0.03 ENERGY LABORATORIES [CU6110808-002 [ 11/20/2006 A4500-F C
NICHOLS RANCH ISR |N1,11894 11/16/2006 DISSOLVED MG -1 ENERGY LABORATORIES |C06110808-002  ]11/30/2006 E200.7
NICHOLS RANCH ISR |[N1,11884 11/16/2008 DISSOLVED NH3 AS N -0.05 ENERGY LABORATORIES [C06110808-002 11/20/2006 A4500-NH3 G
NICHOLS RANCH ISR |N1,11894 11/16/2006 DISSOLVED NO2 + NO3ASN |-0.1 ENERGY LABORATORIES |C0D6110808-002  |11/20/2006 £353.2
NICHOLS RANCH ISR |[N1,11894 11/16/2006 DISSOLVED K 2 ENERGY LABORATORIES [C06110808-002 | 11/30/2006 E200.7
NICHOLS RANCH ISR |[N1,11894 11/16/2008 DISSOLVED Si 6.9 ENERGY LABORATORIES |C06110808-002 | 11/30/2008 E200.7
NICHOLS RANCH ISR [IN1,11884 11/16/2006 DISSOLVED NA 100 ENERGY LABORATORIES |C06110808-002 | 11/30/2006 E200.7
NICHOLS RANCH ISR {N1,11894 11/16/2006  [DISSOLVED S04 104 ENERGY LABORATORIES {C06110808-002 |11/21/2006 E200.7
NICHOLS RANCH ISR |N1,11894 11/16/2006 _ |DISSOLVED AL -0.1 ENERGY LABORATORIES [C06110808-002 [111/20/2006 E200.8
NICHOLS RANCH ISR |N1,11894 11/16/2006  |DISSOLVED AS 0.004 ENERGY LABORATORIES ]C06110808-002 ]11/20/2006 E200.8
NICHOLS RANGH ISR |N1,11884 11/16/2006 DISSOLVED BA -0.1 ENERGY LABORATORIES |C06110808-002  |11/20/2006 £200.8
NICHOLS RANCH ISR |N1,11834 11/16/2006 DISSOLVED B -0.1 ENERGY LABORATORIES C06110808-002 | 11/30/2006 E200.7
NICHOLS RANCH ISR |N1,11894 11/16/2006 DISSOLVED CD -0.005 ENERGY LABORATORIES |CD6110808-D02 | 11/20/2008 E200.8
NICHOLS RANCH ISR IN1,118%4 11/16/2006 DISSOLVED CR -0.05 ENERGY LABORATORIES jC06110808-002 |11/20/2008 E200.8
NICHOLS RANCH ISR |N1,11894 1171612006 DISSOLVED CU -0.01 ENERGY LABORATORIES |C06110808-002 |11/20/2006 Ez200.8
NICHOLS RANCH SR {IN1,11894 11/16/2008 DISSOLVED FE -0.03 ENERGY LABORATORIES |CD0B6110808-002 | 11/30/2008 E200.7
NICHOLS RANCH ISR |N1.11884 11/16/2006 DISSOLVED PB -0.001 ENERGY LABORATORIES {£06110808-002 11/20/2006 E200.8
NICHOLS RANCH ISR |N1,11894 11/16/2006 DISSOLVED MN -0.01 ENERGY LABORATORIES |C06110808-002 | 11/20/2006 E200.8 .
NiCHOLS RANCH ISR {N1,11854 11/16/2006 DISSOLVED HG -0.001 ENERGY LABORATORIES |C06110808-002 | 11/20/2008 £200.8
NICHOLS RANCH ISR |[N1,11884 11/16/2006 DISSOLVED MO 0.1 ENERGY LABORATORIES |C06110808-002 111/20/2006 E200.8
NICHOLS RANCH ISR |N1,11834 11/16/2006 DISSOLVED NI ENERGY LABORATORIES [C06110808-002  [11/20/2006 E200.8
NICHOLS RANCH ISR |N1,11894 11/16/2006 DISSCOLVED SE ENERGY LABORATORIES |C06110808-002  |11/20/2008 £200.8
NICHOLS RANCH ISR [N1,11894 11/16/2006 DISSOLVED U ENERGY LABORATORIES [C06110808-002 | 11/20/2006 E200.8
f\HCHOLS D~WC.’—€ ISR [M1,11894 11/16/2008 DISSOLVED V ENERGY LABORATORIES [C06110808-002  (11/20/2006
N1,11894 11/ 16/4006 D!SSOLVED 2 EHEPG: L/XBOPATOP!EQ (3061 10"0c 002 1 1:20/:006
[Nl ' B ; ViRBoR RS : ; S
SHEREE

N1,118594 .

“INICHOLS RANCH ISR [N1,11894 11/16/2006 GROSS ALPHA PRECISION 11 ENERGY LABORATORIES jCO6110808-002  |12/7/2006
[NICHOLS RANCH ISR [N1,11894 11/16/2008 GROSS BETA 6.6 ENERGY LABORATORIES [C06110808-002  12/7/2008
NICHOLS RANCH ISR {N1,11894 11/16/2006 GROSS BETA PRECISION 1.8 ENERGY LABORATORIES [C06110808-002  12/7/2006
NICHOLS RANCH ISR |N1.11894 11/16/2006 RA226. 0.2 ENERGY LABORATORIES {C06110808-002 | 12/8/2006
NICHOLS RANCH ISR |[N1,11894 11/16/2006 RA228 -1 ENERGY LABORATORIES (C06110808-002 | 12/4/2006
NICHOLS RANCH ISR  |N1,11894 11/16/2008 CATION ANION BALANCE -0.015 ENERGY LABORATORIES |[C06110808-002  |12/4/2006 Calculation
NICHOLS RANCH ISR [N1,11894 11/168/2006 _ |ANIONS 4.81 ENERGY LABORATORIES [C06110808-002  {12/4/2006 Calcuiation
NICHOLS RANCH ISR |{N1,11894 11/16/2006 CATIONS 481 ENERGY LABORATORIES |C06110808-002  {12/4/2006 Calculation
NICHOLS RANCH ISR |N1,11894 11/16/2006  |TDS CALCULATED 301 ENERGY LABORATORIES |C06110808-002 | 12/4/2006 Calculation
NICHOLS RANCH ISR [N1,11894 11/16/2006 TOS RATIO ANAL/CALC 990 ENERGY LABORATORIES |C06110808-002  |12/4/2006 Calcufation
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anium_Surface_Water_Station_Details.xls New surface water station

STATUSHMIN -SAMPISTATION  NAMEL SAMPISTATION  TYRE ZELEVETSTREAMINANM ASTING FLOW:ME, Qyl {SECTION :FIRSTIQUARTER ! SECONDGUARTER [COMMENTS
n = T T AT 511 AERTGA RE TEREET GAGE e
ACTIVE [ISL Inc. ISL-SW-01 STREAM STATION B850 ANTELOPE CREEK 1146987.21} B56394.88 CREST GAGE 235N GRAB BAMPLES TAKEN

{i.e., stream station, reservair, spring, stockpond)  (in feet) {stream or waterbody hame}  (in square miles) (i e., crest gage, weir, Parshall flume, recorder}

MDK:B8/8/2008



Uranium_Surface_Water_Flow_Data.xls New Surface Water Flow Data

<MINEZNAME “SAMP:STATION:NAME: | MEAS>DATE . FLOWRAJE SELQWEMEASEMETHOD: FLOW:MEAS:ZEQUIR S COMMENTS .

ISL Inc. ISL-SW-01 6/23/2003 0.86{RATING CURVE WEIR/IRECORDER PEAR DAILY- » Recording

ISL Inc. ISL-SW-02 8/23/2004 7.1jRECORDER PARSHALL FLUME MEAN DAILY General Storm

(ft3rsec)  (i.e., recorder, rating curve, formula, etc)  (i.e., crest gage, weir, Parshall flume, recorder) (i.e., peak daily, mean daily, instanfaneous)

MDK:8/8/2008



