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Preliminary Assessment 
Nichols Ranch Uranium In-Situ Recovery Project 

Powder River Basin, Wyoming, U.S.A. 

3.0 Summary 
This Preliminary Assessment (Assessment) or scoping study of the Nichols Ranch Uranium In-
Situ Recovery Project (Project) has been prepared for Uranerz Energy Corporation (Uranerz) in 
accordance with the guidelines set forth under the Canadian Securities Administrators’ National 
Instrument 43-101 – Standards of Disclosure for Mineral Projects (NI 43-101) and the Standards 
and Guidelines of the Canadian Institute of Mining, Metallurgy and Petroleum incorporated by 
reference therein for the submission of technical reports on mining properties.   

The purpose of this Assessment is to evaluate the technical and economic viability of the Project 
using the most current scientific, engineering and cost information available.   

This Assessment analyzes the planned development of a commercial uranium in-situ recovery 
(ISR) and processing operation.  The evaluation uses available design information to develop 
capital (CAPEX) and operating (OPEX) cost estimates for the proposed wellfields, processing 
plants, infrastructure and associated facilities.  CAPEX and OPEX estimates are provided in this 
Assessment along with an economic analysis based on these costs and projected revenue from 
the recovery and sale of uranium (U3O8).   

The Project is located in Campbell and Johnson Counties of the central Powder River Basin in 
northeast Wyoming, USA as shown on Figure 3-1.  The Project currently consists of two site 
units planned for future production by Uranerz – the Nichols Ranch Unit and the Hank Unit. The 
figures below identify the Project location and the site unit boundaries.  

 
 

 

 

Figure 3-1 - Location of Nichols Ranch  
Uranium ISR Project and Site Units 
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Uranerz has control of all locatable mineral rights underlying its 100 percent owned federal 
unpatented lode mining claims, and is 100 percent holder of the leasehold interest in all metallic 
and non metallic fee minerals comprising the Project properties, i.e., the Nichols Ranch Unit and 
Hank Unit.  There is an overriding royalty interest in favor of Excalibur Industries on all federal 
unpatented lode mining claims that were acquired by Uranerz from Excalibur Industries.  All 
unpatented lode mining claims located at the Hank Unit and many of the claims at the Nichols 
Ranch Unit have an associated gross royalty payable to Excalibur Industries of 6 percent when 
the spot price of uranium is less than $45.00 per pound and of 8 percent if the uranium spot price 
is $45.00 per pound or higher.  In addition, there is a portion of the Nichols Ranch Unit that 
includes private (fee) mineral that is subject to the above Excalibur Industries royalty, plus an 
additional royalty payable to the fee mineral owner under the fee leases (equaling a 12 percent 
and 16 percent royalty in aggregate, depending on whether the spot price of uranium is below or 
above $45.00 per pound).   
 
Prior to the start of mining Uranerz will be required to obtain the following permits, licenses, and 
approvals. 

• Source Material License; 
• Permit to Mine; 
• Permit to Appropriate Groundwater; 
• Wellfield Authorization (UIC Permit); 
• Deep Disposal Well Permit; 
• Wyoming Pollution Discharge Elimination System; 
• 11(e)2 Byproduct/Waste Disposal Agreement; and 
• Air Quality Permit. 

The targeted mineralized zones for the Nichols Ranch Unit in the A sand unit are 300 to 700 feet 
below the surface and occur in two long narrow trends meeting at the nose.  The nose is in the 
northwest corner of the deposit where the two narrow trends meet to form the tip of the 
geochemical front.  The Hank Unit’s two targeted mineralized zones in the F Sand unit range 
from 200 to 600 feet below the ground surface depending on the topography and changes in the 
formation elevation and stratigraphic horizon.  The average grade of the uranium mineral 
resources at the two units is near 0.12 percent eU3O8, the average thickness is over seven feet, 
and the combined areal distribution is near 112 acres.   

Prior to and separate from this Assessment, an independent NI 43-101 technical report entitled 
“Nichols Ranch Uranium Project, Campbell & Johnson Counties, Wyoming, U.S.A., 43-101 
Mineral Resource Report” (BRS, Inc. Engineering, 2007) dated October 26, 2007, was prepared 
for the Nichols Ranch Unit by BRS Inc., a Professional Engineering and Natural Resource 
Corporation duly licensed in the State of Wyoming, U.S.A. and co-authored by Douglas Beahm, 
P.E., P.G. and Andrew Anderson P.E., P.G. (the “Nichols Ranch Mineral Resource Report”).  
This report was previously filed by Uranerz on October 29, 2007 and can be viewed in its 
entirety on the SEDAR reporting profile of Uranerz.  Based on the “Indicated Mineral 
Resources” at the Nichols Ranch Unit as set out in the Nichols Ranch Mineral Resource Report, 
the estimated total recoverable uranium at the Nichols Ranch Unit is approximately 1,633,928 
pounds of uranium equivalent assuming a 73 percent recovery rate.   

Prior to and separate from this Assessment, an independent NI 43-101 technical report entitled 
“Technical Report - The Hank Unit Property - Campbell County, Wyoming, U.S.A.” (TREC, 
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Inc., 2008) was prepared for the Hank Unit by TREC, Inc. and co-authored by Douglass Graves, 
P.E. and Donald R. Woody (the “Hank Mineral Resource Report”).  This report is dated and was 
previously filed by Uranerz on May 1, 2008 and can be viewed in its entirety on the SEDAR 
reporting profile of Uranerz.  Based on the “Measured and Indicated Mineral Resources” at the 
Hank Unit as set out in the Hank Mineral Resource Report, the estimated total recoverable 
uranium at the Hank Unit is approximately 1,632,316 pounds of uranium equivalent assuming a 
73 percent recovery rate.   

Cautionary Statement:  Mineral resources are not mineral reserves and do not have 
demonstrated economic viability.  The recovery factor of 73 percent used in this 
Assessment is based on a single laboratory leach test and is within the range of typical 
industry experience for uranium recovery by ISR processes.  However, there can be no 
assurance that recovery at this level will be achieved. 

In order to mine the uranium resources at the Project, infrastructure, including four wellfields, a 
central processing plant (Nichols Ranch CPP) and a satellite ion exchange (IX) plant (Hank 
Satellite Facility) are being designed and will need to be constructed.  Wellfields are designated 
areas above the mineralized zone that are sized to achieve the desired production goals.  The 
piping/well system will inject water-leaching solution into the mineralized zone and recover the 
uranium-enriched water after it has flowed through the mineralization.  The mineralized zone is 
the geological sandstone unit where the recovery solutions are injected and recovered in an in-
situ recovery wellfield, and it is bounded between impermeable aquitards.  Production areas are 
the individual areas that will be mined in the wellfield.  The injection and recovery wells are 
completed in the mineralized zone intervals of the production sand. 

Uranerz anticipates the patterns for the injection and recovery wells to follow the conventional 
five-spot pattern.  Depending on the mineralized zone shape, seven spot or line drive patterns 
may be used in some locations.  A typical five spot pattern contains four injections wells and one 
recovery well.  The dimensions of the pattern vary depending on the mineralized zone, but the 
injection wells will likely be between 50 to 150 feet apart.  In order to effectively recover the 
uranium and also to complete the groundwater restoration, the wells will be completed so that 
they can be used as either injection or recovery wells.  During mining operations, a slightly 
greater volume of water will be recovered from the mineralized zone aquifer than injected in 
order to create a cone of depression or a flow gradient towards the recovery wells. 

The Nichols Ranch Unit is anticipated to include the Nichols Ranch CPP and two production 
areas, NR-1 and NR-2.  As the productivity or solution grade (uranium concentration in the 
lixiviant) of some patterns for NR-1 decrease below the economic limit, replacement patterns 
from NR-2 will be placed into operation in order to maintain the desired flow rate and solution 
grade at the processing plant.  Eventually, all the patterns in NR-1 will reach their economic limit 
and all production flow in that area will cease. At that time, all production flow will be coming 
from NR-2 and restoration activities will commence at NR-1 (for details see Section 21.1.7, 
Development Plan). 

Each planned Nichols Ranch Unit production area includes a number of injection wells, recovery 
wells, monitoring wells, header houses and associated piping and power supply.  Header houses 
will be located within the wellfield and will distribute recovered fluids from recovery wells to 
trunk lines, and injection fluids from the processing facility through the trunk lines to injection 
wells.  The planned Nichols Ranch Unit is anticipated to include the following: 
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486 injection wells; 
418 recovery wells; 
95 monitoring wells; and 
23 header houses. 

The planned Hank Unit will include a satellite IX facility and two production areas, H-1 and H-2.  
The Hank Unit production areas will follow a similar developmental, production, and restoration 
schedule as outlined above for the Nichols Ranch Unit production areas. 

Each planned Hank Unit production area includes a number of injection wells, recovery wells, 
monitoring wells, header houses and associated piping and power supply.  The planned Hank 
Unit is anticipated to include the following: 

 
402 injection wells; 
318 recovery wells; 
80 monitoring wells; and  
19 header houses. 

Two Underground Injection Control (UIC) deep disposal wells will also be required, one at the 
Nichols Ranch Unit and one at the Hank Unit, for disposal of liquid wastes from wellfield bleed, 
processing plant operations and restoration.   

The proposed Nichols Ranch Unit central processing plant will have four major solution circuits: 
the recovery/extraction circuit (Ion Exchange); the elution circuit; a yellowcake slurry 
production circuit; and a lixiviant make-up circuit.  The system is designed to recycle and reuse 
most of the solutions inside each circuit. A small bleed will be taken from each circuit to prevent 
buildup of undesirable ions and to ensure that slightly less water is injected back into the 
wellfield than was initially recovered.  This bleed solution will be routed to the deep disposal 
well.  In addition, the proposed processing plant will include a drying process that will follow 
slurry production and be the final on-site step in preparation of the yellowcake for shipment.  A 
simplified process flow diagram is provided in Figure 3-2. 

The proposed Hank Satellite Facility will consist of an ion exchange circuit, lixiviant make-up 
circuit and bleed disposal circuit.  The bleed solution will be routed to the deep disposal well 
located at the Hank Satellite Facility.  
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Project development and operating cost estimates have been prepared and utilized in the 
economic analysis of this Project, as detailed further in Section 21.9 – Economic Analysis of this 
Assessment.  Projected development costs include estimates of pre-production costs and capital 
expenditures (CAPEX).  In addition, estimates of capital required to bring additional well fields 
on-line later in the Project development are included in estimated operating expenditures 
(OPEX).  The predicted level of accuracy of the aggregate Project development cost estimate is 
+/- 20 percent.  The estimated costs for the major items identified in this Assessment have been 
sourced in the United States.   

The OPEX estimate has been developed by evaluating each process unit operation followed by 
services (power, water, air, waste disposal), infrastructure (offices, change rooms, shop), salary 
and burden, and environmental control (heat, air conditioning, monitoring).  The OPEX estimate 
considers the development plan for the wellfield deliverables, process flow sheets, preliminary 
process design, materials balance and Project manpower schedule.  The predicted level of 
accuracy of the aggregate OPEX estimate is +/- 20 percent. 

The current manpower estimates for the Project (Nichols Ranch Unit and Hank Unit combined) 
during the peak operating phase assumes a total of 54 employees. A portion of those employees 
will work a typical 8 hours per day, 40 hours per week schedule.  Another portion will work shift 
work, 24 hours per day, i.e. four crews with 2 shifts per day.  The operations workforce can be 
summarized as follows: 

Nichols Ranch and Hank Units combined 

Management and Administration   3 
Wellfield  23 
Processing 23 
HSE/Radiation   5 

Total 54 
 

Solid wastes generated from the planned operations will normally consist of spent resin, empty 
packaging, miscellaneous pipes and fittings, tank sediments, rags, clothing, etc.  These materials 
will be classified as contaminated or non-contaminated based on their radiological 
characteristics.  Non-contaminated solid waste will be collected on the site in designated areas 
and disposed of in the nearest permitted sanitary landfill. 

Contaminated solid waste consists of solid waste contaminated with radioactive material that 
cannot be decontaminated. These materials will be temporarily stored on site and periodically 
transported for disposal.  Uranerz intends to establish an agreement for disposal of this waste as 
“byproduct material” (as defined in Section 11.e (2) of the U.S. Atomic Energy Act) in a 
licensed waste disposal site or licensed mill tailings facility. 

Economic Analysis of Project 
 
Uranium recovery efficiency is assumed at 73 percent along with an average solution grade of 65 
parts per million (ppm).  The resource for the cash flow analysis is based on the production 
estimates derived using (a) “Indicated” mineral resources of 2,238,257 pounds of uranium 
equivalent at the Nichols Ranch Unit, as set out in the Nichols Ranch Mineral Resource Report 
(BRS Engineering Inc., 2007) and (b) “Measured + Indicated” mineral resources of 2,236,050 
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pounds of uranium equivalent at the Hank Unit, as set out in the Hank Mineral Resource Report 
(TREC, 2008).  Based on these two current mineral resource estimates, the total estimated 
uranium recovery over the life of the Project is 3.266 million pounds at a 73 percent recovery 
rate.  

A projected cash flow statement relating to the Project economics is provided as Table 3-1.  The 
Project has estimated initial capital costs of US$35.0 million (including pre-production costs of 
US$0.8 million) with a payback of approximately 1-2 years from the commencement of 
production (2010) and generates net cash flow before income tax over the life of the Project of 
US$60.4 million.  This economic analysis is based on an assumed constant sale price of 
US$64.00 per pound of uranium, which is the U3O8 weekly three year trailing average spot price 
from April 25, 2005 to April 25, 2008 (Bloomberg, 2008). The production estimates and OPEX 
distribution used to develop the cash flow are based on the production, restoration and 
reclamation schedule presented in Figure S-3.  Revenues, net of royalties and severance tax, are 
estimated to be US$53.00 per pound.  Operating costs are US$24.00 per pound over the life of 
this Project resulting in operating cash flow per pound of US$18.00.   

The Project start date is the start of pre-production expenditure in 2008.  The net present value 
(NPV) calculation uses a discount rate of 8 percent and assumes cash flows take place in the 
middle of the periods.  The projected start of production is in Q4 of Year 1 (2010) with a 
projected construction start in Q4 of Year -1 (2009). 

The Project has an estimated NPV of US$35.9 million and an internal rate of return (IRR) of 56 
percent.  As indicated in the sensitivity analysis presented in Section 21.9, the Project NPV is 
very sensitive to changes in the sales price for uranium.  For example, at a commodity price of 
US$85.00 per pound (the non-weighted average long term price for uranium for June/July 2008), 
and with all of the other factors in the economic analysis remaining the same, the estimated IRR 
and NPV for the Project would be 95 percent and US$72.6 million, respectively.       

Uranerz continues exploration and development work on additional properties located in the 
Powder River Basin.  Once the Nichols Ranch CPP has been constructed, it will be available to 
receive uranium-loaded resin from the Hank Satellite Facility as well as any additional satellite 
facilities that may be constructed on additional Uranerz properties.  If developed as planned, an 
additional two to six satellites units will be put into production utilizing the Nichols Ranch CPP.  
The potential for additional development is based on the Company’s current and historical 
uranium mineral resource projections on the 100 percent owned Uranerz properties.  Additional 
uranium processing of product from satellite units through the Nichols Ranch CPP could further 
improve the economics of the Project by eliminating future capital expenditures for more central 
processing facilities and maximizing output capacity of the Nichols Ranch CPP.  

As part of this Assessment, the potential economic performance of a typical satellite operation 
was evaluated.  The assumptions for a typical satellite include average projected recoverable 
resources, typical royalty payments, calculated capital and operating costs similar to the Hank 
Unit’s wellfields and satellite plant, estimated typical satellite pre-production costs, and a toll 
processing fee.  A cash flow analysis has been performed for this scenario and assumes 2.24 
million pounds of uranium in the ground as an average resource quantity at any of the future 
potential satellite locations.  Using a 73% recovery factor, the average projected recoverable 
uranium resources are 1.63 million pounds (as U3O8) per typical satellite facility.  The cash flow 
analysis also assumes an average 4 percent royalty.  A tolling fee of $6.70 per pound is included 
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in the cash flow analysis.  The tolling fee accounts for the necessary processing steps that would 
be performed at the CPP following the ion exchange stage performed at the typical satellite 
facility.  The CPP processing includes eluting, filtering, and drying to produce the yellowcake.    
 
A typical satellite cash flow analysis is presented in Table 3-2.  As described in Section 21.9.3 – 
Further Planned Satellite Facilities, each additional potential satellite facility would have an 
approximate projected NPV of US$25.2 million with an IRR of 65 percent at an 8 percent 
discount rate.  The projected NPV increases to US$47.1 million per satellite facility when a 
commodity price of US $85.00 per pound is applied (the non-weighted average long term price 
for uranium for June/July 2008) with all of the other factors in the economic analysis remaining 
the same.  In this scenario, the projected IRR increases to 103 percent. 
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TABLE 3-1

Item
Year -2  
(2008)

Year -1  
(2009)

Year 1 
(2010)

Year 2 
(2011)

Year 3 
(2012)

Year 4 
(2013)

Year 5 
(2014)

Year 6 
(2015)

Year 7 
(2016)

Year 8 
(2017)

Year 9 
(2018)

Year 10 
(2019)

Year 11 
(2020) Total

$ per 
Pound

$ Per Pound $64 $64 $64 $64 $64 $64
Production ('000 lbs) 0 0 100 600 800 800 600 366 0 0 0 0 0 3,266
Gross Sales $0 $0 $6,400 $38,400 $51,200 $51,200 $38,400 $23,424 $0 $0 $0 $0 $0 $209,024 $64
less:  royalty (8%) $0 $0 $0 $1,317 $3,374 $4,096 $3,072 $1,874 $0 $0 $0 $0 $0 $13,733 $4
less: other royalty (16% of 
Section 7 pounds from NR1) $0 $0 $1,024 $3,511 $1,444 $0 $0 $0 $0 $0 $0 $0 $0 $5,979 $2

less: Gross Products+Severence 
tax (8.5% of gross) $0 $0 $457 $2,854 $3,942 $4,004 $3,003 $1,832 $0 $0 $0 $0 $0 $16,092 $5
Net Sales $0 $0 $4,919 $30,719 $42,440 $43,100 $32,325 $19,718 $0 $0 $0 $0 $0 $173,221 $53
Pre-production Costs -$349 -$449 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 -$797 $0
Capital expenditure (Table 21-1) $0 -$1,027 -$33,205 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 -$34,232 -$10
Total Op Costs (Table 21-2) $0 $0 -$2,288 -$11,970 -$18,342 -$15,169 -$8,839 -$10,256 -$3,094 -$2,886 -$1,980 -$1,942 -$1,046 -$77,812 -$24
CASH FLOW AFTER CAPEX 
AND OP COSTS -$349 -$1,475 -$30,574 $18,749 $24,098 $27,931 $23,486 $9,463 -$3,094 -$2,886 -$1,980 -$1,942 -$1,046 $60,381 $18

FORECAST CASH BALANCE
Opening cash balance $0 -$349 -$1,824 -$32,398 -$13,649 $10,449 $38,380 $61,866 $71,329 $68,235 $65,349 $63,368 $61,427
+Net Sales $0 $0 $4,919 $30,719 $42,440 $43,100 $32,325 $19,718 $0 $0 $0 $0 $0

- Capital Expenditure & Pre-Prod -$349 -$1,475 -$33,205 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
-Total Op Costs $0 $0 -$2,288 -$11,970 -$18,342 -$15,169 -$8,839 -$10,256 -$3,094 -$2,886 -$1,980 -$1,942 -$1,046
Closing Cash Balance -$349 -$1,824 -$32,398 -$13,649 $10,449 $38,380 $61,866 $71,329 $68,235 $65,349 $63,368 $61,427 $60,381

Notes: 1. Production revenues and expenses based on schedule presented in Figure 13.
2. All amounts in US $, constant commodity price of $64 per pound assumed over life of project.
3. CAPEX for plants and two wellfields is included in Year 1 (2010).  Additional capital construction is included in OPEX costs in Years 2, 3 and 4.
4. All amounts are before corporate income tax.
5. Cash Flow is in 2008 dollars and does not include inflation.

IRR = 56% assuming no escalation and a commodity price of $64 per pound

Net Present Value Versus Discount Rate

Discount 
Rate (%)

NPV ($US 
000's)

5 $43,603
8 $35,851
10 $31,454

Nichols Ranch ISR Project Preliminary Assessment 
Cash Flow Statement ($US 000's)

For comparison and assuming the same CAPEX and OPEX costs, a sales price of $85.00 dollars per pound of produced uranium (as 
U3O8) yields an IRR and NPV (at 8% discount rate) of 95% and $72,615,000, respectively.   The $85.00 per pound sales price figure 
represents the non-weighted average Term Price for uranium for June/July 2008.  
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TABLE 3-2
Typical Satellite ISR Preliminary Assessment

Cash Flow Statement ($US 000's)

Item Year -1 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Total
$ per 

Pound
$ Per Pound $64 $64 $64 $64 $64
Production ('000 lbs) 0 200 360 360 360 352 0 0 0 0 0 1,632
Gross Sales ($/Lb  x Production) $0 $12,800 $23,040 $23,040 $23,040 $22,528 $0 $0 $0 $0 $0 $104,448 $64
$ Per Pound reduced by Toll ( less 
$6.70 Per Pound) $57 $57 $57 $57 $57
Gross Sales ($/Lb less Toll x 
Production) $0 $11,460 $20,628 $20,628 $20,628 $20,170 $0 $0 $0 $0 $0 $93,514 $57

less:  royalty (4% of gross before toll) $0 $512 $922 $922 $922 $901 $0 $0 $0 $0 $0 $4,178 $3
less: Gross Products+Severence tax 
(8.5% of gross) $0 $931 $1,675 $1,675 $1,675 $1,638 $0 $0 $0 $0 $0 $7,594 $5
Net Sales $0 $10,017 $18,031 $18,031 $18,031 $17,631 $0 $0 $0 $0 $0 $81,742 $50
Pre-production Costs -$732 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 -$732 $0
Capital expenditure (Table 21-3) -$9,926 -$5,345 $0 $0 $0 $0 $0 $0 $0 $0 $0 -$15,271 -$9
Total Op Costs (Table 21-4) -$602 -$2,219 -$8,868 -$3,066 -$3,342 -$3,343 -$1,088 -$1,089 -$1,975 -$2,363 -$1,027 -$28,983 -$18
CASH FLOW AFTER CAPEX AND 
OP COSTS -$11,259 $2,454 $9,164 $14,965 $14,689 $14,288 -$1,088 -$1,089 -$1,975 -$2,363 -$1,027 $36,757 $23
FORECAST CASH BALANCE
Opening cash balance $0 -$11,259 -$8,806 $358 $15,323 $30,012 $44,299 $43,211 $42,123 $40,147 $37,784
+ Net Sales $0 $10,017 $18,031 $18,031 $18,031 $17,631 $0 $0 $0 $0 $0
- Capital Expenditure & Pre-Prod -$10,657 -$5,345 $0 $0 $0 $0 $0 $0 $0 $0 $0
-Total Op Costs -$602 -$2,219 -$8,868 -$3,066 -$3,342 -$3,343 -$1,088 -$1,089 -$1,975 -$2,363 -$1,027
Closing Cash Balance -$11,259 -$8,806 $358 $15,323 $30,012 $44,299 $43,211 $42,123 $40,147 $37,784 $36,757

Notes: 1. Production revenues based on schedule presented in Figure 13.
2. All amounts in US $, commodity price of $64/lb assumed over life of project.
3. CAPEX is spread over two years as wellfields are constructed.  Additional capital construction is included in OPEX costs in Years 3 and 4.
4. All amounts are before corporate income tax.
5. Cash Flow is in 2008 dollars and does not include inflation.
6.  The Toll Cost assumes that the Satellite resin will be processed at a Uranerz owned processing plant.  

IRR = 65% assuming no escalation and a constant commodity price of $64 per pound

Net Present Value Versus Discount Rate
Discount 
Rate (%)

NPV ($US 
000's)

5 $29,066
8 $25,207
10 $22,909

For comparison and assuming the same CAPEX and OPEX costs, a sales price of $85.00 dollars per pound of produced 
uranium (as U3O8) yields an IRR and NPV (at 8% discount rate) of 103% and $47,134,000, respectively.   The $85.00 per 
pound sales price figure represents the non-weighted average long term price for uranium for June/July 2008.
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A summary production, restoration and reclamation schedule for the Project is provided on 
Figure 3-3.  This schedule shows the proposed plan for production, ground water restoration, and 
decommissioning of each production area.  However, the proposed plan is subject to change due 
to extraction schedules, variations with production area recoveries, production plant issues, 
economic conditions, etc.  

The financial results contained herein are based on the estimated CAPEX and OPEX costs and 
the assumption that 73 percent recovery of the estimated uranium mineral resources set out in the 
Nichols Ranch Mineral Resource Report (BRS Engineering Inc., 2007) and the Hank Mineral 
Resource Report (TREC, 2008) can be achieved.  This assumed recovery is based on the results 
of laboratory tests performed on a core sample recovered from the Nichols Ranch Unit (Energy 
Laboratories, 2007) using an oxidized sodium bicarbonate leach solution.  In addition, the 
amenability of uranium recovery via sodium bicarbonate lixiviant has been proven at Wyoming 
properties located near the Project.  These include four pilot tests (Collins Draw, North Rolling 
Pin, Ruth and Christensen Ranch), one commercial operation at nearby Christensen Ranch, and 
one licensed property at North Butte.  

The Ruth pilot test successfully recovered uranium, and aquifer restoration was demonstrated to 
the satisfaction of federal and state regulatory agencies.  A conclusion from the Collins Draw 
Pilot Test report indicates that the technology developed at Collins Draw would be applicable to 
other ore bodies in the Powder River Basin (Cleveland-Cliffs, 1982).  The pilot test for North 
Rolling Pin was approximately 125 ft deep and was conducted using an oxidized carbonate 
recovery solution.  These pilot tests were successfully able to recover uranium using the ISR 
method followed by ground water restoration.  

Operations at the Project site and facilities will be conducted in conformance with applicable 
laws, regulations and requirements of the various Federal and State regulatory agencies.  
Organization and management controls will be established by Uranerz to ensure compliance and 
further implement the company’s policy for providing a safe working environment including 
procedures for maintaining radiation exposures as low as is reasonably achievable. 
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Nichols Ranch Uranium ISR Project
Production, Restoration, and Reclamation Schedule

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
NR # 1 Production X X X X X X X X X X
NR # 1 Restoration X X X X X X X X X X X X
NR # 1 Reclamation X X X X

NR # 2 Production O O O X X X X X
NR # 2 Restoration X X X X
NR # 2 Reclamation X X X X
NR Site Reclamation X X X X

Hank # 1 Production X X X X X X X X X X
Hank # 1 Restoration X X X X X X X X X X X X X X X X X X X X
Hank # 1 Reclamation X X X X

Hank # 2 Production O O O X X X X X X X X
Hank # 2 Restoration X X X X
Hank # 2 Reclamation X X X X
Hank Site Reclamation X X

Pre-Production
Production
Groundwater Restoration
Reclamation - Wellfields or Plant Site

2015 2016 2017

FIGURE 3-3

Note: Nichols Ranch Unit is divided into two production areas:  NR Production Area #1 (NR-1) and NR Production Area #2 (NR-2).  Hank Unit is divided into 2 production areas: Hank 
Production Area #1 (H-1) and Hank Production Area #2 (H-2).  
The X denotes actual operations.  This is a projected estimate for Production, Restoration and Reclamation.  The actual schedule will depend on permit approval timing, construction 
efficiency, actual production results and actual restoration of the ground water.  The O denotes development and start up of the next Production Area.

2010 2011 2012 2013 2018 2019 20202014
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4.0 Introduction 

4.1 Report Preparation 
TREC, Inc. (TREC) was retained by Uranerz Energy Corporation (Uranerz) to prepare this 
independent technical report relating to the Nichols Ranch Uranium In-Situ Recovery Project 
(Project).  This report is a Preliminary Assessment (Assessment) or scoping study which 
addresses the economic and technical viability of the Project.  This report has been prepared in 
accordance with the guidelines set forth under the Canadian Securities Administrators’ National 
Instrument 43-101 – Standards of Disclosure for Mineral Projects (NI 43-101) and the Standards 
and Guidelines of the Canadian Institute of Mining, Metallurgy and Petroleum incorporated by 
reference therein for the submission of technical reports on mining properties.  The issuer of this 
report is Uranerz. 

Uranerz is a U.S. corporation and a pure-play uranium company listed on the American Stock 
Exchange (Symbol URZ), Toronto Stock Exchange (Symbol URZ), and Frankfurt Exchange 
(Symbol U9E). It also has options (derivatives on the common stock: puts and calls) traded on 
the Chicago Board Options Exchange as well as the American Stock Exchange. 

The Project is located in Campbell and Johnson Counties of the central Powder River Basin in 
northeast Wyoming, USA as shown on Figure 1.  The Project currently consists of two site units 
planned for future production by Uranerz – the Nichols Ranch Unit and the Hank Unit. See 
Figure 2 for the mining unit boundaries.  

4.2 Purpose and Project Description 
This report summarizes the results of the Assessment for the Project as prepared by TREC.  This 
Assessment was commissioned by Uranerz in November 2007.  The Assessment has been 
developed to analyze the financial and technical viability of the Project using the most current 
scientific, engineering and cost information available. 

TREC has relied on and takes responsibility for information provided by Uranerz and third 
parties in good faith and has confirmed the accuracy of that information and data provided to the 
extent possible including that associated with Project geology, mineral resource estimates, and 
wellfield modeling.  

The recommendations and opinions contained in the Assessment are based on assumptions 
presented in this document and further assume that unknown, unforeseeable, or unavoidable 
events, which may adversely affect the cost, scheduling or ultimate success of the Project, will 
not occur. Sensitivity analyses for key risk factors are presented in Section 21.9, Economic 
Analysis.  Additionally, a discussion of the risks associated with Project permitting, construction, 
operation and financial performance is presented in Section 21.11.   

Figures 1 and 2 identify the locations of future planned Project facilities.  Access to the Project 
areas is also shown on these figures. 

It is intended that the Project will consist of surface facilities and four wellfields.  The major 
planned surface facilities include a central processing plant at the Nichols Ranch CPP and a 
satellite ion-exchange (IX) plant (Hank Satellite Facility), laboratory and office building, two 
maintenance buildings and two deep disposal wells. 
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4.3 Terms of Reference 
Units of measurement unless otherwise indicated are feet (ft), miles, acres, pounds avoirdupois 
(lbs.), and short tons (2,000 lbs.).  Uranium production is expressed as pounds U3O8, the standard 
market unit.  Grades reported for the mineral resources reported and used herein are percent 
eU3O8 (equivalent U3O8 by calibrated geophysical logging unit).  ISR refers to in-situ recovery, 
sometimes also termed ISL or in-situ leach.  Unless otherwise indicated, all references to dollars 
($) refer to the United States currency.  

4.4 Sources of Information 
This Assessment was prepared by TREC and is based on information provided by Uranerz and 
other professional consultants.  At the time of Assessment preparation, design of the planned 
Project facilities was in various stages of development.  Wellfield layouts, process flow 
diagrams, tank and process equipment sizes and locations, building dimensions, personnel and 
capital equipment requirements were available and were provided by Uranerz.  Detailed design 
criteria and specifications were not yet completed but the design was sufficiently advanced for 
permit application and for a NI 43-101 preliminary assessment of this nature.  

The production estimates presented herein are based on the NI 43-101 current mineral resource 
estimates provided in the “Nichols Ranch Mineral Resource Report” (BRS, Inc. Engineering, 
2007) and the “Hank Mineral Resource Report ” (TREC, Inc., 2008).  These mineral resource 
estimates are further described in Section 19.3. 

The projected development/Capital Costs (CAPEX) were developed primarily from vendor 
quotes.  Quantities were developed from takeoffs prepared by TREC.  Uranium recovery and 
wellfield performance were assessed by Uranerz.   

Operating Costs (OPEX) were estimated by TREC with significant input from Uranerz.  
Workforce schedules and estimated labor costs were developed jointly by Uranerz and TREC.  
Quantities were developed by TREC and most unit costs were based on vendor quotes.  Financial 
modeling was performed by TREC. 

The CAPEX and OPEX are based on total projected production of 3,266,244 pounds of U3O8 
equivalent.  CAPEX and OPEX costs are based on 2008 US dollars.  No allowance for currency 
escalation has been provided.  The estimates presented herein are based on the general 
development plan described in the first paragraph of this section, and may change based on the 
final design.  However, this level of design allows a high degree of confidence in the general 
pricing although some assumptions have been required due to the degree of current design 
completeness.  The authors of this Assessment predict the accuracy of the estimates at +/- 20 
percent.   

4.5 Site Visits 
A site visit was conducted on November 20, 2007 by the authors of this Assessment.  The 
purpose of the trip was to observe the geography of the Project site, potential locations of Project 
components, current exploration activities and to gain knowledge on existing site infrastructure.  
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5.0 Reliance on Other Experts 
This Assessment was prepared by TREC with reliance on reports and information from others as 
well as internal TREC experts.  The table below identifies the experts and their contributions/ 
responsibilities in the development of the Assessment.  In addition, information regarding 
mineral rights, leases, royalties, environmental permitting and wellfield design and layout were 
provided by Uranerz.  This information has been reviewed and accepted by the authors. 
 

Expert Responsibility 
Independent Experts  
Douglass H. Graves, P.E. (QP) Assessment coordination and supervision, 

CAPEX and OPEX cost estimates, economic 
analysis 

Matthew J. Yovich, P.E. (QP) Closure cost estimate, economic analysis 
Douglas Beahm (QP) Nichols Ranch Mineral Resource Report and 

related resource estimate 

6.0 Property Description and Location 

6.1 Location and Size 
The Project is located in Township 43N, Range 76 West, Sections 7, 8, 17, 18, and 20 (the 
Nichols Ranch Unit) and Township 44N, Range 75 West, Sections 30 and 31; Township 43N, 
Range 75 West, Sections 5, 6, 7 and 8 (Hank Unit).  The Project area is located approximately at 
Latitude 430 42’ North and Longitude 1060 01’ West, an estimated 50 miles southwest of 
Gillette, Wyoming and 100 miles (60 air miles) northeast of Casper, Wyoming.  The Project is 
accessed from State Highway 50 from the east or State Highway 387 from the south.  The permit 
boundaries for the Nichols Ranch Unit encompass approximately 1,120 acres of land; and the 
permit boundaries for the Hank Unit area encompass approximately 2,250 acres of land, for an 
aggregate Project permit area of approximately 3,370 acres.  The Project location is shown on 
Figure 1. 

6.2 Mining Claims and Mineral Leases 
Uranerz is 100 percent holder of the unpatented lode mining claims granting rights to locatable 
minerals on the Project property, the Nichols Ranch Unit and Hank Unit.  Within the Project 
area, Uranerz has 98 unpatented lode mining claims, two fee surface and mineral leases, and one 
Surface Use Agreement covering the entire area of Nichols Ranch Unit and Hank Unit claims. 
This comprises mineral rights covering an aggregate of approximately 1,900 acres of land.  

The unpatented lode claims do not have an expiration date.  However, affidavits must be filed 
annually with the federal U.S. Bureau of Land Management (BLM) and respective county 
recorder’s offices in order to maintain the claims’ validity.  In addition, most of the above-
mentioned unpatented lode claims are located on Stock Raising Homestead land where the U.S. 
government has issued a patent for the surface to an individual and reserved the minerals to the 
U.S. government subject to the location rights by claimants as set forth in the 1872 Mining Law.   

Uranerz’ leasehold interests within the Project property are subject to the various terms as set 
forth in the applicable leases.  The fee surface and mineral leases apply only to uranium and 
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other fissionable minerals and have a 10-year term with the right to extend the leases with 
production.  Commingling of production from adjacent lands is allowable under the fee mineral 
leases.  The Surface Use Agreement allows for reimbursement to the surface owner of actual 
damages resulting from Uranerz’ operations. 

6.3 Title to Property 
Uranerz’ 100 percent interest to the unpatented lode claims is subject to the rights of pedis 
possessio against all third party claimants as long as Uranerz maintains said claims.  The claims 
will remain the property of Uranerz provided they adhere to required filing and annual payment 
requirements with landowners and mineral owners, State of Wyoming, Campbell and Johnson 
Counties and the BLM. 

6.4 Legal Surveys 
Legal surveys of unpatented lode claims are not required and to the authors’ knowledge have not 
been completed to advance the Project property toward patent.  There is no requirement to patent 
claims in order to remove the mineral.  The location of the claims are based on the legal 
descriptions and to the author’s knowledge have not been verified by legal survey.   

6.5 Mineralized Areas, Surface Disturbance and Existing Mine Workings 
Mineralized zones within the Project area occur in typical roll-front deposits within the 
sandstones of the Eocene age Wasatch formation.  The host sand units at the Nichols Ranch Unit 
are the A1, A2, and F Sands.  The A sands are approximately 25 to 50 feet thick, however, the 
mineralization in any given hole rarely exceeds 15 feet.  Mineralization in Section 17 ranges 
from 200 to 700 feet from the surface and average approximately 550 feet deep (BRS Inc. 
Engineering, 2007).  The host sand units at the Hank Unit are the F1 and F2 Sand.  The average 
thickness of the F Sand within the mineralized trend is approximately 75 feet.  The depths to the 
F Sand unit range from 200 to 600 feet below the ground surface depending on the topography 
and changes in the formation elevation and stratigraphic horizon (TREC, 2008). 

There are no pre-existing mineral processing facilities or related wastes within the Project area.  
However, coal bed methane (CBM) exploration and production activities have and are being 
performed in the vicinity of the Project. 

6.6 Royalties, Taxes and Fees 
Uranerz will be required to pay severance tax and ad valorem tax to the State of Wyoming, in 
addition to various maintenance, land impact and access fees as well as other consideration to 
surface holders. 
 
There is an overriding royalty interest in favor of Excalibur Industries on all federal unpatented 
lode mining claims that were acquired by Uranerz from Excalibur Industries.  All unpatented 
lode mining claims located at the Hank Unit and many of the claims at the Nichols Ranch Unit 
have an associated gross royalty payable to Excalibur Industries of 6 percent when the spot price 
of uranium is less than $45.00 per pound and of 8 percent if the uranium spot price is $45.00 per 
pound or higher.  In addition, there is a portion of the Nichols Ranch Unit that includes private 
(fee) mineral that is subject to the above Excalibur Industries royalty, plus an additional royalty 
payable to the fee mineral owner under the fee leases (equaling a 12 percent and 16 percent 
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royalty in aggregate, depending on whether the spot price of uranium is below or above $45.00 
per pound).   

6.7 Environmental Liabilities 

6.7.1 EAs, EISs 
Either an Environmental Assessment (EA) or an Environmental Impact Statement (EIS) will be 
prepared by the U.S. Nuclear Regulatory Commission (NRC) for the Project.  A decision as to 
whether an EA or an EIS will be prepared by the NRC will be based on Uranrez’ Source 
Material License application (submitted and accepted) as well as other factors. 

6.7.2 Environmental Management and Regulation 
Operations at the Project site and facilities will be conducted in conformance with applicable 
laws, regulations and requirements of the various federal and state regulatory agencies.  The 
organization and management controls outlined below will be established by Uranerz to ensure 
compliance and further implement the company’s policy for providing a safe working 
environment including procedures for maintaining radiation exposures as low as is reasonably 
achievable. 

• Management Control Program 
• Management Audit and Inspection Program 
• Qualifications for Personnel Conducting the Radiation Safety Program 
• Radiation Safety Training  
• Security 
• Radiation Safety Controls and Monitoring 

6.7.3 Residual Environmental Liabilities 
No known residual environmental liabilities are associated with the Project sites.  The only 
known industrial activities that have occurred on the Project site are exploration drilling for 
uranium, CBM gas development and oil and gas development.  The only current liability of 
Uranerz is to restore exploration drill sites, which is completed on an ongoing basis.  

6.8 Permits Required to Conduct Work 
The various state and federal permits and licenses that are needed or have been obtained for the 
Project are summarized below.  Prior to the start of mining (the injection of lixiviant into the ore 
body aquifer), Uranerz will have obtained all the necessary permits, licenses, and approvals 
required by the Wyoming Department of Environmental Quality – Land, Water and Air 
Divisions and the U.S. Nuclear Regulatory Commission. 
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7.0 Accessibility, Climate, Local Resources, Infrastructure and 
Physiography 

7.1 Topography, Elevation and Vegetation 
The Project is located within the Wyoming Basin physiographic province in the western portion 
of the central Powder River Basin.  Topographical maps of the Nichols Ranch Unit and Hank 
Unit are provided in Figures 3 and 4, respectively.  The site is near the Pumpkin Buttes, a series 
of small buttes rising several hundred feet above the surrounding plains.  The buttes are erosional 
remnants of the Tertiary White Rive Formation that is believed to have overlain the majority of 
the Powder River Basin.  The volcanic tuffs in the White River Formation have been cited as the 
source of uranium in the basin (Davis, 1969). 

The Project area is a low lying plain, roughly 4,650 feet in elevation.  Vegetation is 
characteristically sagebrush grassland with some pines on elevated terrain and some deciduous 
trees within drainages. There are two main ephemeral drainages at the Project site which are 
tributaries of Cottonwood Creek and they drain to the Powder River.  Historically and currently 
the land is used for livestock grazing. 

7.2 Access 
There are four types of roads that will be used for access to the Nichol Ranch Uranium ISR 
Project area. They include primary access roads, secondary access roads, temporary wellfield 
access roads and well access roads.  Access to the Project sites is via Wyoming State Highway 
50 to Van Buggenum Road to T-Chair Livestock Ranch roads.  Figure 2 shows the major access 
roads to the Nichols Ranch Unit and the Hank Unit.  Figure 5 depicts the access roads to the 
Project area from Highway US 50, and shows the road that will be used to truck the resin from 
the Hank Unit to the Nichols Ranch Unit and back.  There is also a new alternative route from 

                             PERMIT AND LICENSES FOR THE NICHOLS RANCH ISR PROJECT 
Permit, License, or Approval Name Agency Status 

Source Material License NRC  Submitted 4Q 2007 
Permit to Mine WDEQ-LQD  Submitted 4Q 2007 

Permit to Appropriate Groundwater SEO 

Existing wells are approved, new 
well permits will be filed prior to 

drilling 
Wellfield Authorization (UIC Permit)  NRC/WDEQ-LQD In Preparation 

Deep Disposal Well Permits WDEQ-WQD In Preparation 
WYPDES WDEQ- WQD In Preparation 

11(e)2 Byproduct/Waste Disposal Agreement N/A In Preparation 
Permit to Construct Septic Leach Field County In Preparation 

Air Quality Permit WDEQ-AQD 

Not Expected.  If one is required, 
then it will be obtained prior to 

commencing operations. 
     
Notes: NRC - Nuclear Regulatory Commission  
 WDEQ-LQD - Wyoming Department of Environmental Quality Land Quality Division 
 WDEQ-WQD - Wyoming Department of Environmental Quality Water Quality Division 
 WDEQ-AQD - Wyoming Department of Environmental Quality Air Quality Division 

 
WYPDES – Wyoming Pollution Discharge Elimination System 
SEO - State Engineer's Office 
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Highway 387 through the T-Chair Livestock Roads which gives access to the southern end of the 
Nichols Ranch Unit.  The road was constructed for CBM activities.  This new road is shown on 
Figure 5. 

7.3 Proximity to Population Centers and Transport 
The Project area is located North of Highway 387 that connects the towns of Wright and 
Edgerton.  The site is approximately 50 highway miles southwest of Gillette, Wyoming and 100 
miles (60 air miles) northeast of Casper, Wyoming.  The site relative to population centers is 
shown on Figure 1.   

7.4 Climate 
The climate in the Project area is semi-arid receiving an annual precipitation of approximately 
9.4 inches.  Most precipitation occurs in the form of late autumnal to early spring snows.  The 
summer months are usually hot, dry and clear except for occasional heavy rains.  Cold, wind and 
snow/blizzards can make winter exploration work in this area difficult, but not impossible.  The 
weather may limit the time periods for capital construction, but should not have adverse impacts 
on the operation of the ISR facility. 

7.5 Local Resources and Property Infrastructure 
Overhead electrical is located approximately one mile from the planned Nichols Ranch Unit 
maintenance building and less than one-half mile from the planned Hank Unit maintenance 
building.  It is anticipated that power drops will be made to the maintenance building at each unit 
and then distributed to the processing plants, offices, wellfields, etc.  Based on discussions with 
the local electrical service provider, the nearby overhead power is currently committed but 
sufficient power for the Project can be made available.   

Infrastructure at the site is dominantly related to local oil, gas, and CBM development.  
Generally, the proximity of the Project to paved roads will be beneficial with respect to 
transportation of equipment, supplies, personnel and product to and from the Project.  Potable 
water will be obtained from groundwater wells developed near the processing facilities and water 
for the ISR operations will be obtained from the operation itself; i.e., the extracted groundwater.  
Therefore, the basic infrastructure (power, water and transportation) necessary to support an ISR 
mining operation is available and located within reasonable proximity of the Project. 

Personnel required for construction and operation of the Project are expected to come from 
Gillette, Wright, Midwest, Edgerton, Buffalo, Douglas and Casper, Wyoming. 

7.6 Hydrogeology 
Groundwater levels have been measured in the wells in the Nichols Ranch Unit and Hank Unit to 
define the direction and gradient of the groundwater movement.  Shallow groundwater levels on 
the Project properties vary with topography and are approximately 60 feet deep in the alluvial 
valley and up to 178 feet deep under adjacent ridges. 

The groundwater level elevations for the A Sand, which is one of the production sands at the 
Nichols Ranch Unit, range from 4,650 to 4,670 ft Above Mean Sea Level (AMSL).  The 
groundwater in the A Sand is flowing to the northwest with an average gradient of 0.0033 ft/ft.  
This gradient, an effective porosity of 0.05 and an average hydraulic conductivity of 0.5 ft/day 
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indicates that the groundwater in the A Sand is flowing at an average rate of 0.033 ft/day.  In the 
Nichols Ranch Unit, the B Sand is the overlying aquifer and the 1 Sand is the underlying aquifer.   

The groundwater elevation for the F Sand, which is the production sand at  the Hank Unit, range 
from 4,650 in the Nichols Ranch Unit to 4,700 in the Hank Unit ft AMSL.  The groundwater 
elevation indicates that the water in the F Sand is flowing west with an average gradient of 
0.0005 ft/ft.  This gradient, along with an average hydraulic conductivity of 0.6 ft/day and an 
effective porosity of 0.05, indicates that the groundwater velocity is moving at 0.06 ft/day.  
Groundwater in the F Sand flows into the Cottonwood Creek alluvium in the area of the Nichols 
Ranch Unit.  In the Hank Unit, the G sand is the overlying aquifer and, depending on the 
location, the B sand or the C sand is the underlying aquifer.  Within the Hank Unit, the G sand 
and the B and C sands have groundwater level elevations of approximately 4,900 to 4,950 feet, 
AMSL.   

Aquitards exist between the sand layers.  The vertical permeabilities of the aquitard in the 
Powder River Basin have been defined at numerous locations.  These calculated permeabilities 
varied from a low of 6.7E-9 to a high of 6.9E-8 cm/sec.  Laboratory permeabilities varied from 
6.4E-9 to 1.3E-8 cm/sec.  These data show that the aquitards in this area have sufficiently small 
vertical permeabilities to adequately restrict the vertical movement of groundwater from one 
aquifer to the next (Uranerz Energy Corporation, 2007b). 

7.7 Background Radiation 
Background radiological characteristics for the Nichols Ranch Unit and the Hank Unit were 
evaluated in the summer of 2007 (Uranerz Energy Corporation, 2007b) to establish a radiological 
baseline.  The evaluations were performed for surface soils, subsurface soils, sediment and flora. 
In addition, a baseline gamma survey was performed and Radon-222 and direct gamma exposure 
rates were measured. 

The results of the study are presented in detail in the “Uranerz Energy Corporation, Nichols 
Ranch ISR Project, Wyoming DEQ Permit to Mine Application” (Uranerz Energy Corporation, 
2007a) and the “Uranerz Energy Corporation, Nichols Ranch ISR Project, U.S.N.R.C. Source 
Material License Application, 2007” (Uranerz Energy Corporation, 2007b).  In general, the 
baseline study indicates that most site radiological properties are in normal ranges with a few 
exceptions.  These exceptions include: 

Nichols Ranch Unit -   

• Soils - higher than expected background ranges for Ra-226 at one location. 

• Sediment - higher than expected background ranges for Pb-210 at one location. 

• Baseline gamma – a few sites had elevated gamma levels which correspond to the high 
Ra-226 location. 

• Baseline Rn-222 and direct gamma exposure rates – Rn-222 are higher than national 
ambient levels but typical for the vicinity.  Direct gamma exposure rates are not 
excessive. 
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Hank Unit –  

• Soils - higher than expected background ranges for U, Th-230, Ra-226 and Pb-210 at one 
location.   

• Sediment - higher than expected background ranges for Ra-226 at 40 percent of the 
locations sampled and higher than expected background ranges for Pb-210 at two 
locations. 

• Baseline gamma - a few sites had elevated gamma levels which correspond to the high U, 
Th-230, Ra-226 and Pb-210 location. 

• Baseline Rn-222 and direct gamma exposure rates - Rn-222 are higher than national 
ambient levels but typical for the vicinity.  Direct gamma exposure rates are not 
excessive. 

8.0 History 
History of the Nichols Unit has been discussed in the Nichols Ranch Mineral Resource Report, 
(BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on October 29, 2007 
and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 

History of the Hank Unit has been discussed in the Hank Mineral Resource Report, (TREC, Inc., 
2008).  This report was previously filed by Uranerz on May 1, 2008 and can be viewed in its 
entirety on the SEDAR reporting profile of Uranerz.   

9.0 Geological Setting 
Geological Setting of the Nichols Unit has been discussed in the Nichols Ranch Mineral 
Resource Report (BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on 
October 29, 2007 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 

Geological Setting of the Hank Unit has been discussed in the Hank Mineral Resource Report 
(TREC, Inc., 2008).  This report was previously filed by Uranerz on May 1, 2008 and can be 
viewed in its entirety on the SEDAR reporting profile of Uranerz.   

10.0 Deposit Types 
Deposit Types of the Nichols Unit have been discussed in the Nichols Ranch Mineral Resource 
Report (BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on October 
29, 2007 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 

Deposit Types of the Hank Unit have been discussed in the Hank Mineral Resource Report 
(TREC, Inc., 2008).  This report was previously filed by Uranerz on May 1, 2008 and can be 
viewed in its entirety on the SEDAR reporting profile of Uranerz.   

11.0 Mineralization 
Mineralization of the Nichols Unit has been discussed in the Nichols Ranch Mineral Resource 
Report (BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on October 
29, 2007 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 
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Mineralization of the Hank Unit has been discussed in the Hank Mineral Resource Report,  
(TREC, Inc., 2008).  This report was previously filed by Uranerz on May 1, 2008 and can be 
viewed in its entirety on the SEDAR reporting profile of Uranerz.   

12.0 Exploration 
Exploration of the Nichols Unit has been discussed in the Nichols Ranch Mineral Resource 
Report (BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on October 
29, 2007 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 

Exploration of the Hank Unit has been discussed in the Hank Mineral Resource Report, (TREC, 
Inc., 2008).  This report was previously filed by Uranerz on May 1, 2008 and can be viewed in 
its entirety on the SEDAR reporting profile of Uranerz.   

13.0 Drilling 
Drilling of the Nichols Unit has been discussed in the Nichols Ranch Mineral Resource Report 
(BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on October 29, 2007 
and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 

Drilling of the Hank Unit has been discussed in the Hank Mineral Resource Report, (TREC, Inc., 
2008).  This report was previously filed by Uranerz on May 1, 2008 and can be viewed in its 
entirety on the SEDAR reporting profile of Uranerz.   

14.0 Sampling Method and Approach 
Sampling Method and Approach for the Nichols Unit has been discussed in the Nichols Ranch 
Mineral Resource Report (BRS Engineering Inc, 2007).  This report was previously filed by 
Uranerz on October 29, 2007 and can be viewed in its entirety on the SEDAR reporting profile 
of Uranerz. 

Sampling Method and Approach for the Hank Unit has been discussed in the Hank Mineral 
Resource Report, (TREC, Inc., 2008).  This report was previously filed by Uranerz on May 1, 
2008 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz.   

15.0 Sample Preparation, Analyses and Security 
Sample Preparation, Analyses and Security for the Nichols Unit has been discussed in the 
Nichols Ranch Mineral Resource Report (BRS Engineering Inc, 2007).  This report was 
previously filed by Uranerz on October 29, 2007 and can be viewed in its entirety on the SEDAR 
reporting profile of Uranerz. 

Sample Preparation, Analyses and Security for the Hank Unit has been discussed in the Hank 
Mineral Resource Report, (TREC, Inc., 2008).  This report was previously filed by Uranerz on 
May 1, 2008 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz.   

16.0 Data Verification 
Data Verification for the Nichols Unit has been discussed in the Nichols Ranch Mineral 
Resource Report (BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on 
October 29, 2007 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 
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Data Verification of the Hank Unit has been discussed in the Hank Mineral Resource Report,  
(TREC, Inc., 2008).  This report was previously filed by Uranerz on May 1, 2008 and can be 
viewed in its entirety on the SEDAR reporting profile of Uranerz.   

17.0 Adjacent Properties 
Adjacent Properties of the Nichols Unit have been discussed in the Nichols Ranch Mineral 
Resource Report (BRS Engineering Inc, 2007).  This report was previously filed by Uranerz on 
October 29, 2007 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz. 

Adjacent Properties of the Hank Unit have been discussed in the Hank Mineral Resource Report, 
(TREC, Inc., 2008).  This report was previously filed by Uranerz on May 1, 2008 and can be 
viewed in its entirety on the SEDAR reporting profile of Uranerz.   

18.0 Mineral Processing and Metallurgical Testing  
Mineral Processing and Metallurgical Testing for the Nichols Unit has been discussed in the 
Nichols Ranch Mineral Resource Report (BRS Engineering Inc, 2007).  This report was 
previously filed by Uranerz on October 29, 2007 and can be viewed in its entirety on the SEDAR 
reporting profile of Uranerz. 

Mineral Processing and Metallurgical Testing for the Hank Unit has been discussed in the Hank 
Mineral Resource Report, (TREC, Inc., 2008).  This report was previously filed by Uranerz on 
May 1, 2008 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz.   

19.0 Mineral Resource Estimate 

19.1 Overview  
The Nichols Ranch Mineral Resource Report (BRS, Inc. Engineering, 2007) was prepared prior 
to and separate from this Assessment.  The Hank Mineral Resource Report (TREC, Inc, 2008) 
was prepared prior to completion of this Assessment.  The following sections provide a brief 
summary of the findings of these Mineral Resource Reports and form the basis for estimating the 
quantity of uranium that is expected to be produced.  The estimated quantity along with a sale 
price of US$64.00 per pound, which is the U3O8 weekly three year trailing average spot price 
from April 25, 2005 to April 25, 2008 (Bloomberg, 2008), is used in the Assessment to estimate 
potential revenue for determining the feasibility of the Project and potential return on investment.  
The Mineral Resource Reports were prepared in accordance with NI 43-101. 

19.2 Summary of Historical Exploration and Development 
The targeted mineralized zones for the Nichols Ranch Unit in the A sand are 500 to 700 feet 
below the surface and occur in two long narrow trends meeting at the nose.  The nose is the 
northwest corner of the wellfield where the two narrow trends meet to form the tip of the 
geochemical front.  The Hank Unit’s two targeted mineralized horizons in the F Sand range from 
200 to 600 feet below the ground surface depending on the topography and changes in the 
formation elevation and stratigraphic horizon.  The average grade of the two horizons in the F 
sand at the Hank Unit is 0.12 percent as e U3O8 and the average thickness is 7.7 feet.  The 
average grade on the Nichols Ranch Unit is 0.11 percent e U3O8 and the average thickness is 6.0 



Nichols Ranch Uranium ISR Project – Preliminary Assessment                                          Page 29 

F:\7112 Uranerz FS\Feasibility Text\Final Draft 7.22.08\Technical Report PA-Nichols ISR Project Final Draft 7.25.08.doc  

feet.  The combined areal extent of both the Nichols Ranch Unit and Hank Unit is approximately 
112 acres.   

19.3 Mineral Resource Estimate 
Nichols Ranch Unit:  A Mineral Resource Report was prepared for the Nichols Ranch Unit by 
BRS, Inc. prior to and independent of completion of this Assessment.  This report was previously 
filed by Uranerz on October 29, 2007 and can be viewed in its entirety on the SEDAR reporting 
profile of Uranerz.  

The mineralization was drilled on approximately 50 foot centers on four hundred foot fences for 
the A1 and A2 sands, (approximately 117 rotary drill holes completed by Cleveland Cliffs Iron 
Co. and 73 drill holes and three core holes completed by Uranerz).  The drilling demonstrates 
continuity particularly along the A1 mineralized trend.  The interpreted mineralized trend, shown 
on Figure 6, is based on the drill data.  Based on the drilling density and the apparent continuity 
of the mineralization along the trend, the mineral resource estimate meets the criteria as indicated 
mineral resources under the CIM standards on Mineral Resources and Reserves (BRS Inc. 
Engineering, 2007).  Grade times thickness (GT) is calculated by multiplying U3O8 grade (in 
percent) by gamma anomaly thickness (in feet) as determined from downhole radiometric 
probing.  Mineral resources are reported based on GT cutoffs of 0.10, 0.20, and 0.50.  The 
estimates in the Nichols Ranch Mineral Resource Report (BRS Inc. Engineering, 2007) were 
developed using a 0.20 GT cutoff. 

The estimated total recoverable uranium at the Nichols Ranch Unit is approximately 1,633,928 
pounds of uranium equivalent assuming a 73 percent recovery rate.  This estimate is based on the 
Nichols Ranch Mineral Resource Report (BRS Inc. Engineering, 2007). 

Cautionary Statement:  Mineral resources are not mineral reserves and do not have 
demonstrated economic viability.  The recovery factor of 73 percent used in this 
Assessment is based on a single laboratory leach test and is within the range of typical 
industry experience for uranium recovery by in-situ recovery processes.  However, there 
can be no assurance that recovery at this level will be achieved. 

Hank Unit: A Mineral Resource Report was prepared for the Hank Unit by TREC prior to and 
independent of completion of this Assessment.  This report was previously filed by Uranerz on 
May 1, 2008 and can be viewed in its entirety on the SEDAR reporting profile of Uranerz.   

The mineralization was drilled on approximately 50 foot centers on four hundred foot fences for 
the upper, middle and lower F sands, (approximately 152 rotary drill holes completed by 
Cleveland Cliffs Iron Co. and 61 drill holes and three core holes completed by Uranerz).  The 
interpreted mineralized trend, shown on Figure 7, is based on the drill data.  Based on the drilling 
density and the apparent continuity of the mineralization along the trend, the mineral resource 
estimate meets the criteria as measured and indicated mineral resources under the CIM standards 
on Mineral Resources and Reserves (TREC, Inc. 2008).  Mineral resources are reported based on 
GT cutoffs of 0.10, 0.20, and 0.50.  The Mineral Resource Report prepared by TREC uses a 0.20 
GT cutoff. 

The estimated total recoverable uranium at the Hank Unit is approximately 1,632,316 pounds of 
uranium equivalent assuming a 73 percent recovery rate.  This estimate is based on the 
“measured + indicated” mineral resources at a 0.20 GT cutoff (TREC, Inc., 2008).   




























































































