
From: Jon Winter (USA - Casper)
To: Buckley, John
Cc: Bill Kearney (USA - Casper); Scott Schierman (USA - Casper)
Subject: Uranium One responses to NUREG 1569 & 1748 acceptance criteria for the Ludeman Amendment Application to

SUA-1341
Date: Friday, March 16, 2012 6:25:25 PM
Attachments: Final 1569 (TR) NRC Response 3.16. 12 1.pdf

Final 1748 ER NRC Response 3.16.12 2.pdf
Negley well elev 3.10.12 sent to NRC 3.16.12.pdf

John, Uranium One has developed responses to NRC staff request to find and identify within the
Ludeman Amendment Application acceptance criteria requirements identified in NUREG’s 1569
and 1748. The list of items that the NRC staff stated they could not find in the Technical Report and
Environmental Report were conveyed to Uranium One via telephone on February 29, and March 2,
2012.  The responses list the NUREG criteria identified as not found by NRC staff and the locations
in the Technical Report, Environmental Report, SUA-1341 or as not applicable where the criteria is
addressed. Also attached are surface elevations for wells in the Negley subdivision surveyed on
march 10, 2012. As you will see Uranium One is still needing to survey three wells where access by
the landowner was not gained. Uranium One is scheduled to try to gain access for these three wells
on March 17, 2012. We will forward the results as soon as the wells are surveyed. Any changes to
the Technical Report and Environmental Report as a result of these new survey coordinates will be
submitted at the same time Uranium One responds to RAI’s. If the NRC needs a hard copy of the
attached material, please let me know. With this information Uranium One believes the Ludeman
Amendment Application can be determined to be accepted for technical review in short order.
 
If you have any questions please do not hesitate to contact me.

  
Jon Winter
Manager, Wyoming Environmental and Regulatory Affairs
907 N. Poplar Street - Suite 260
Casper  Wyoming  82601
307-234-8235 ext 331
 

mailto:Jon.Winter@uranium1.com
mailto:John.Buckley@nrc.gov
mailto:Bill.Kearney@uranium1.com
mailto:Scott.Schierman@uranium1.com
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2.0 SITE CHARACTERIZATION 


2.1 Site Layout and Location 
 No diversion channels discussion – can be NA, also a map of DDW locations 
 
Response 2.1.3 Section (1) 


• Figure 2.1-1 shows proposed infrastructure for the Ludeman Project and there are 
not any plans for nor is there any need for diversion channels.  


• Section 2.1 Site Location and Layout has discussion on drainage, surface waters 
and waterways being shown on Figure 2.7-1 of the TR in Section 2.7. 


• Section 2.7.1 Surface Water Hydrology has discussion of satellite facilities located on 
high flat ground within the flood frequency discussion. 


• Locations of the Deep Disposal Wells are shown on Figure 3.1 in Section 3 of TR. 
• Section 3 Description of Proposed Facility 
 


2.2 The characterization of the uses of adjacent lands and waters is acceptable if it meets 
the following criteria: 


 
(1) Information is presented in detail sufficient to understand the surrounding land and 
water uses, such that the likely consequences imposed by in situ leach operations can 
be adequately assessed. 
 


Response 2.2 Section (1) 
• Section 2.7 Hydrology 
• Section 2.2 Uses of Adjacent Lands and Waters 


 
2.2 The characterization of the uses of adjacent lands and waters is acceptable if it meets 


the following criteria: 
 


(f) Descriptions of the nature and extent of projected land use (e.g., agriculture, 
recreation, industry, grazing, and infrastructure) and descriptions of the methodology 
and sources used to develop projections 
 


Response 2.2 Section (1)(f) 
• Section 2.2.2 Land Use  
• Section 6.2 Plans and Schedules for Reclamation Disturbed Lands 


 
2.4 The characterization of regional historic, scenic, and cultural resources is acceptable if it 


meets the following criteria: 
 


(2) A map is included showing all identified National Register Properties and National 
Natural Landmarks with respect to the location of facilities such as buildings, new roads, 
well fields, pipelines, surface impoundments, and utilities that might affect these areas. A 
license condition will be placed in the license prohibiting work if any previously unknown 
cultural artifacts are found. 
 


Response 2.4 Section (2) 
• Section 2.2.2 includes Figure 2.2.2 which shows Historic Trails and pipelines 


currently within the Ludeman Project boundary. 
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• A Class III Cultural Resource Inventory was completed for the Ludeman Project as 
presented in Appendix B of the TR.  Sites identified as potentially eligible for National 
Register of Historic places are included in the Class III Report.  The inventory was 
submitted to the Wyoming State Historic Preservation Office (SHPO).  After 
consultation from the NRC is requested of the SHPO the sites identified as eligible 
sites will be identified.  However potential eligible sites as identified by the cultural 
resource contractor are shown on Figure 6.0-1 of Appendix B.  This information is 
considered confidential under 10 CFR 2.390, disclosure is limited under the National 
Historic Preservation Act, Section 304 (16 U.S.C. 470w-3(a)). 


• Section 7.2.4 Potential Archaeological Resource Impacts of Operations has a 
discussion on impacts. 


• SUA-1341 License Condition 9.9 
 


2.4 The characterization of regional historic, scenic, and cultural resources is acceptable if it 
meets the following criteria: 


 
(3) Discussions are incorporated of the treatment of areas of historic, scenic, and cultural 
significance that follow guidance equivalent to that provided by the National Park Service 
Preparation of Environmental Statements: Guidelines for Discussion of Cultural (Historic, 
Archeological, Architectural) Resources (National Park Service, 1973). Where 
appropriate, tribal authorities have been consulted on the likely impacts on Native 
American cultural resources (White House, 2000). For a consideration of environmental 
justice, see Section 7.6.1.3, Acceptance Criterion (3) and NUREG–1748 (NRC, 2001). 
 


Response 2.4 Section (3) 
• See response to 2.4 Section (2) above. 
 


2.4 The characterization of regional historic, scenic, and cultural resources is acceptable if it 
meets the following criteria: 


 
(4) If delegated by NRC, the applicant provides evidence of contact with the appropriate 
state historic preservation officer and tribal authorities. This evidence includes a copy of 
comments of the state historic preservation officer and tribal authority concerning the 
effects of the proposed facility on historic, archeological, architectural, and cultural 
resources. 
 


Response 2.4 Section (4) 
• Not Applicable.  The applicant has not been delegated this contact authority by the 


NRC.  Currently NRC is the lead agency for this consultation with SHPO and Tribal 
authorities. The NRC has assumed the responsibility as lead agency in regards to 
Section 106 consultation.  


 
2.4 The characterization of regional historic, scenic, and cultural resources is acceptable if it 


meets the following criteria: 
 


 (5) If delegated by NRC, the applicant presents a memorandum of agreement among 
the state historic preservation officer, tribal authorities, and other interested parties 
regarding their satisfaction with regard to the protection of historic, archeological, 
architectural, and cultural resources during site construction and operations. 
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Response 2.4 Section (5) 
• Not Applicable.  The applicant has not been delegated this contact authority by the 


NRC.  Currently NRC is the lead agency for this consultation with SHPO and Tribal 
authorities. 


 
2.4 The characterization of regional historic, scenic, and cultural resources is acceptable if it 


meets the following criteria: 
 
(6) A letter from the state historic preservation officer has been obtained that discusses 
any issues associated with sites in, or eligible for inclusion in, the National Register, 
National Natural Landmarks, or other cultural properties that may be affected by the in 
situ leach operations. 
 


Response 2.4 Section (6) 
• NRC as the lead agency will make this request for consultation with the state historic 


preservation officer.  SHPO has been provided a copy of the Class III inventory and 
is awaiting consultation on whether they are in agreement with the recommendations 
contained in the Class III inventory provided by our cultural resources contractor. 


 
2.5 The characterization of the site meteorology is acceptable if it meets the following 


criteria: 
 
(1) A description of the general climate of the region and local meteorological conditions 


is provided, based on appropriate data from National Weather Service, military, or 
other stations recognized as standard installations. These data include precipitation, 
evaporation, and joint-frequency distribution data by wind direction, wind speed, 
stability class, period of record, and height of data measurement. The average 
inversion height should also be identified. Data should also be provided on diurnal 
and monthly averages of temperature and humidity. The locations of all stations used 
in the data analysis and the height of the data measurement should be included. 
Data periods should be defined by month and year and cover a sufficient time period 
to constrain long-term trends and support atmospheric dispersion modeling. Data 
from local meteorological weather stations supplemented, if necessary, by data from 
an on-site monitoring program, are provided. A minimum of one full year of joint 
frequency data presented with a joint data recovery of 90 percent or more is 
provided. The on-site program should be designed in accordance with Regulatory 
Guide 3.63, “Onsite Meteorological Measurement Program for Uranium Recovery 
Facilities—Data Acquisition and Reporting” (NRC, 1988).  
 


Response 2.5 Section (1) 
• Section 2.5 Meteorology has discussion of regional meteorology data utilized for the 


Ludeman site. Section 2.5 of the Technical Report presents 10 years of regional data 
Joint Frequency Data at approximately 90% (89.2%). 


 
2.5 The characterization of the site meteorology is acceptable if it meets the following 


criteria: 
 


(4) The application contains a description of existing air quality. The applicant must 
demonstrate that the radiological and non-radiological air quality impacts caused by in 
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situ leach facilities are virtually indistinguishable from background, or information on the 
likelihood of air pollution is based on U.S. Environmental Protection Agency (EPA) 
studies. Affected counties within 80 km [50 mi] of the facility are classified according to 
the National Ambient Air Quality Site Characterization 2-15 Standards as being in 
attainment (below National Ambient Air Quality Standards) or nonattainment (above 
National Ambient Air Quality Standards status.  
 


Response 2.5 Section (4) 
• Section 2.5 Meteorology 
• Section 7.2.1 Potential Air Quality Impacts of Operations 
• Section 7.3 Radiological Effects 
 


2.6 The characterizations of the site geology and seismology are acceptable if they meet the 
following criteria: 


 
(1) The application includes a description of the local and regional stratigraphy based on 
techniques such as 
(b) Cuttings and core logging reports 


Response 2.6 Section (1)(b) 
• Cuttings and core logging are only one of the 4 tools that can be utilized to provide a 


description of the local and regional stratigraphy.  Methodologies to determine 
stratigraphy are discussed in the following: 


• Section 2.6 Geology 
• Section 2.6 Addendum 2.6A through 2.6E 


 
2.6 The characterizations of the site geology and seismology are acceptable if they meet the 


following criteria:  
 


(2) All maps and cross sections are at sufficient scale and resolution to show clearly the 
intended geologic information. Maps show the locations of all site explorations such 
as borings, trenches, seismic lines, piezometer readings, and geologic cross 
sections.  


 
Response 2.6 Section (2) 


• Section 2.6, NRC has mentioned a “scaling issue” however, without knowing what 
the specific scaling issue is, we cannot address this issues without additional 
information. 


 
2.7 The characterization of the site hydrology is acceptable if it meets the following criteria: 
 


(5) The applicant has provided an assessment of seasonal and the historical variability 
for potentiometric heads and hydraulic gradients in aquifers and water levels of surface-
water bodies. This assessment should include water levels or water potentials 
measurements over at least 1 year and collected periodically to represent any seasonal 
variability.  
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Response 2.7 Section (5) 
• Section 2.7 
• Section 2.7 Addendum C, D, and E 
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3.0 DESCRIPTION OF PROPOSED FACILITIES 
 
3.1 The in situ leaching process and equipment are acceptable if they meet the following 


criteria: 
 


(5) The description of the in situ leaching process includes the following information and 
demonstrations: 
 
(f) An analysis of the effects that in situ leach operations are likely to have on 
surrounding water users has been provided. An acceptable impact analysis should be 
based on results of numerical or analytical modeling calculations that are used to 
estimate ground-water travel times from the proposed extraction areas to the nearby 
points of ground-water or surface-water usage, estimate the amount of process bleed 
necessary to prevent migration of lixiviant from the well field, and describe the 
applicant’s mitigative measures to recover lixiviant excursions. If the applicant chooses 
to use nominal parameter estimates, parameter uncertainties should be considered to 
ensure that the selected values represent expected conditions. An acceptable impact 
analysis should describe the following: 


 
(i) The ability to control the migration of lixiviant from the production zones to the 
surrounding environs Description of Proposed Facility 3-6 


 
(ii) Ground-water and surface-water pathways that might transport extraction solutions 
offsite in the event of an uncontrolled excursion, surface piping leak, or incomplete 
restoration 


 
(iii) The impact of in situ leach operations on ground-water flow patterns and aquifer 
levels 
 


Response 3.1 Section (f)(i)(ii)(iii) 
• Section 7 Environmental Effects discusses impacts from Operations to Surface 


Water and Groundwater. 
• Section 2.7 Hydrology  
• Addendum 2.7A through 2.7F 
• Section 3 Description of Proposed Facilities 
• Section 4 Effluent Controls 
• Section 5 Operations describes ability to control migration of lixiviant and mitigative 


measures to recover lixiviant. 
 


3.1 The in situ leaching process and equipment are acceptable if they meet the following 
criteria: 


 
(9) The staff should review the plans, specifications, inspection programs, and quality 
assurance/quality control programs to assure that acceptable measures are being taken 
to construct the facility according to accepted engineering practices. The staff will 
compare the information provided with typical programs used in the construction 
industry. 
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Response 3.1 Section (9) 
• Section 3 Description of Proposed Facilities 
• Section 4 Effluent Controls 
• Addendum 4-A Surge Pond Design Plan 
• Section 5 Operations 
• Addendum 5-A QA/QC Plan 


   
3.1 The in situ leaching process and equipment are acceptable if they meet the following 


criteria: 
 


 (11) The applicant has an approved waste disposal agreement for 11e.(2) byproduct 
material disposal at an NRC or NRC Agreement State licensed disposal facility. This 
agreement is maintained onsite. The applicant has committed to notify NRC in writing 
within 7 days if this agreement expires or is terminated and to submit a new agreement 
for NRC Description of Proposed Facility 3-7 approval within 90 days of the expiration or 
termination (failure to comply with this license condition will result in a prohibition from 
further lixivient injection). 


Response 3.1 Section (11) 
• SUA-1341 License Condition 9.7 
• Section 6 Groundwater Quality Restoration, Surface Reclamation, and Facility 


Decommissioning 
 
3.2 The description of the equipment used and materials processed in the recovery plant, 


satellite processing facilities, well fields, and chemical storage facilities is acceptable if it 
meets the following criteria: 


 
(3) Availability requirements for safety equipment are adequately stated, and measures 


for ensuring availability and reliability are clearly identified. 


Response 3.2 Section (3) 
• Section 3 Description of Proposed Facility 
• Section 4 Effluent Control Systems 
• Section 7 Environmental Effects 
• Site SOP’s, SUA-1341, License Condition 9.6 
• Site Emergency Response Plan 


 
3.2 The description of the equipment used and materials processed in the recovery plant, 


satellite processing facilities, well fields, and chemical storage facilities is acceptable if it 
meets the following criteria: 


(5) Specifications, quantities, locations, and operating conditions such as flow rates, 
temperatures, and pressures of radioactive materials and those hazardous materials 
with the potential to impact radiological safety, are clearly identified together with the 
hazards associated with these materials. 
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Response 3.2 Section (7) 
• Section 3 Description of Proposed Facility 
• Site SOP’s as per SUA-1341, License Condition 9.6 
• Section 7 Effluent Control Systems 


 
3.2 The description of the equipment used and materials processed in the recovery plant, 


satellite processing facilities, well fields, and chemical storage facilities is acceptable if it 
meets the following criteria: 


(7) Controls used for eliminating or mitigating the hazards presented by the radioactive 
materials and those hazardous materials with the potential to impact radiological Safety, 
are adequately described. 
 


Response 3.2 Section (7) 
• Section 3 Description of Proposed Facility 
• Site SOP’s as per SUA-1341, License Condition 9.6 
• Section 4 Effluent Control Systems 
• SUA-1341, License Condition 10.8 
• SUA-1341, License Condition 10.9 
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4.0 EFFLUENT CONTROL SYSTEMS 
 
4.1 The gaseous and airborne particulate effluent control systems are acceptable if they 


meet the following criteria: 
 
(4) The application demonstrates that the effluent control systems will limit exposures 
under both normal and accident conditions. The application also provides information on 
the health and safety impacts of system failures and identifies contingencies for such 
occurrences.  
 


Response 4.1 Section (4) 
• SUA 1341, License Condition 10.8 requires the licensee to maintain effluent controls 


as specified in Section 4.0 of the approved license renewal application. 
• Section 4.1.2.1 discusses ventilation systems for control of Rn-222 levels to 25% 


standard as well as redundant ventilation system. 
• Section 5.7.1 Effluent Control Techniques discusses effluent controls during normal 


and accident conditions.  
• Section 7.5 discusses Potential Effects of Accidents. 
• Section 7.5.2.1 contains commitment to develop an Emergency Response Plan-


(Modify existing Willow Creek Plan to include Ludeman specific information). 
 


(5) The application demonstrates that the operations will be conducted so that all 
airborne effluent releases are as low as is reasonably achievable. 
 


Response 4.1 Section (5) 
• Section 5.7 Radiation Safety Controls and Monitoring discusses methods utilized to 


maintain airborne effluents ALARA. 
 
4.2 The liquids and solids effluent control systems are acceptable if they meet the following 


criteria: 
 
(5) Plans and procedures are provided for addressing contingencies for all reasonably 
expected system failures and include: 


 
(a) A listing of the likely consequences of any failures in process or well field equipment 
that could result in a release of material 


 
(b) Identification of appropriate plant and corporate personnel who must be notified in 
the event of specific types of failures 


 
(c) Measures for quickly containing and mitigating the impacts of released materials 


 
(d) Provisions for issuing radiation work permits for workers to mitigate impacts 


 
(e) Specific procedures for complying with notification requirements in the regulations, 
license, and other permits, as appropriate 


 
Processing plants should have sump capacity sufficient to contain the volume of the 
largest tank in the plant that contains hazardous material. Well field flow circuits should 
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be equipped with alarms to notify the operator in the event of loss of pressure or excess 
pressure anywhere within the production circuit. NRC should be notified of spills in 
accordance with criteria in Section 5.3.1.3(2) of this standard review plan. 
 


Response  4.2, Section 5 (a-e) 
• Section 5(a):  


Section 5.7.1.2.1 Liquid Effluent Accidents discusses the likely consequences of 
failures in the process and wellfields.  


• Section 5(b)  
Section 5 identifies the corporate and plant structure for the facility. Additionally 
Section 7.5.2.1 contains commitment to develop an Emergency Response 
Procedures.  The Emergency Response Plan describes the internal notification 
protocol.  This Plan is currently in place for SUA-1341 for Willow Creek Operations. 


• Response 5(c) 
Section 7.5 discusses potential accidents and commits to development (modification 
to included the Ludeman site) of Emergency Response Procedures for site 
personnel to respond in an appropriate and timely manner currently in place at 
Willow Creek. 


• Response 5(d) 
Issuance of Radiation Work Permits (RWP’s) is discussed in Section 5.2.2 of the 
Ludeman Application for non-routine work activities.  Additionally SUA-1341 License 
Condition 10.9 requires the licensee to issue RWP’s for all work or non-routine 
maintenance jobs. 


• Response 5(e)  
Section 5.2.5 Reporting, 7.5.2.3 Radiological Release Reporting, SUA-1341 License 
Condition 12.1 and 12.2 discuss 40.65 report and Spill, Excursion, and Incident 
Event Reporting requirements for the licensee, and Section 11 Emergency Reporting 
of the Emergency Response Plan for Willow Creek contains reporting notification 
requirements.  


• Section 3.2 Satellite Facility, Processing and Chemical Storage have discussions on 
the concrete curb designed to contain the largest tank in the facility. 


• Section 3.3 Instrumentation and Control discusses the Alarms and instrumentation 
utilized to notify operators of a loss of pressure or overpressure in the circuit or 
wellfield.  


 
4.2 The liquids and solids effluent control systems are acceptable if they meet the following 


criteria: 
 


6) The application contains a description of the methods to be used for disposing of 
contaminated solid wastes that are generated during operation of the facility. 
Decommissioning wastes are addressed separately in Chapter 6 of this review plan.  
 
• Contaminated solid wastes are discussed in Section 4.2.3 


 
Equipment that can be decontaminated and released for unrestricted use is discussed in 
Section 5.7.6 of this standard review plan. The storage of byproduct material that either 
cannot or will not be decontaminated and released for unrestricted use will be managed 
to ensure compliance with occupational dose limits in 10 CFR Part 20, Subpart C. The 
detailed review of occupational doses will be completed as described in Section 5.7 of 
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this standard review plan. The application should provide an estimate of the amount of 
contaminated material that will be generated and objective evidence of an agreement for  
 
disposal of these materials either in a licensed waste disposal site or at a licensed mill 
tailings facility. 
The applicant has an approved waste disposal agreement for 11e.(2) byproduct material 
disposal at an NRC or NRC Agreement State licensed disposal facility. This agreement 
is maintained onsite. The applicant has committed to notify NRC in writing within 7 days 
if this agreement expires or is terminated and to submit a new agreement for NRC 
approval within 90 days of the expiration or termination (failure to comply with this 
license condition will result in a prohibition from further lixivient injection). 


 
Response 4.2, Section 6 
The Following references in the Ludeman License Application or Specific License Conditions 
contained in SUA-1341 discuss the concerns as listed in 4.2 Section 6. 
 


• Section 3.3.5 Byproduct Material Disposal 
• Section 4.2.3 Solid 11e(2) Byproduct Material 
• Section 5.7.6 Contamination Control 
• Section 6.3 Procedures for Removing and Disposing of Structures and Equipment 
• SUA1341 License Condition 9.8 
• SUA 1341 License Condition 9.7 
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5.0 OPERATIONS 
 
5.2 The management control program is acceptable if 


(8) The following will be permanently maintained and retained until license termination: 
(c) Records required by 10 CFR Part 40, Appendix A, Criteria 8 and 8A and included in 
Regulatory Guide 3.11.1 (NRC, 1980).  
 


Response 5.2 Section 8 (c) 
The following referenced areas address the concerns as listed in 5.2 Section 8(c): 
 
The Ludeman Satellite Facility will not have any tailing thus, no dusting from dry tailing facilities 
or YC drying, thus no stack emissions from dryer operations


• Section 4.2.4.5.2 Surge Pond Inspection Plan  
 associated with the facility. 


• Section 5.3.1 Surge Pond Inspections reference Regulatory Guide 3.11 
• SUA-1341 License Condition 11.4 calls for weekly inspections.  


 
Retention of record is addressed in the following:  


• SUA 1341 License Condition 11.6   
• Section 5.2.3 Record Keeping and Retention. 
 


5.7.1 The effluent control techniques are acceptable if they meet the following criteria: 
(3) Release of liquids into surface waters must comply with the public dose limits in 10 
CFR 20.1301, which may be demonstrated by one of the following methods: 
 
(a) The licensee demonstrates compliance with 10 CFR Part 20, Appendix B, by one of 
the following methods and shows that if an individual were continuously present in an 
unrestricted area, the dose from external sources would not exceed 0.02 mSv/hr [2 
mrem/hr] or 0.5 mSv/yr [50 mrem/yr]: 


 
(i) Showing that the discharge of effluent from any surface impoundment is within 10 
CFR Part 20, Appendix B, limits at the point of discharge. 


 
(ii) Monitoring the incoming process water to demonstrate compliance with the effluent 
discharge requirements of 10 CFR Part 20, Appendix B, for process water. 


 
(b) The licensee demonstrates that the total effective dose equivalent to the individual 
likely to receive the highest dose from the facility does not exceed the annual dose limit 
for the public. 
 


Response 5.71 Section 3 
(Not Applicable)  Ludeman Amendment Application did not propose the release any liquid 
effluents to surface waters from the satellite or the surface impoundments. 


• SUA-1341 License Condition 10.7 
• Section 3.1.6.1 Water Balance in the Ludeman Application 
• Section 4.2 Waste Management in the Ludeman Application 
• Section 1.11.1 Waste Management and Disposal in the Ludeman Application 
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5.7.1 The effluent control techniques are acceptable if they meet the following criteria:  
 
(4) The applicant describes minimum performance specifications for the operation of the 
effluent controls and the frequencies of tests and inspections to ensure proper 
performance to specifications. Details of acceptable excursion control techniques are 
found in Section 5.7.8.3 of this standard review plan. 


 
Acceptable methods for testing, maintenance, and inspection of effluent controls are 
given in Regulatory Guide 3.56, Section 1 (NRC, 1986). 
 


Response 5.71 Section (4) 
Ludeman will not have wet scrubber systems or bag filters for control of effluent releases of 
radionuclides.  The following sections provide effluent control discussions as applicable to 
Ludeman: 


• SUA 1341, License Condition 10.8 requires the licensee to maintain effluent controls 
as specified in Section 4.0 of the approved license renewal application. 


• Section 4.1.2.1 discusses ventilation systems for control of Rn-222 levels to 25% 
standard as well as redundant ventilation system. 


• Section 5.7.1 Effluent Control Techniques discusses effluent controls during normal 
and accident conditions.  


• Section 3.3 Instrumentation and Control discusses the Alarms and instrumentation 
utilized to notify operators of a loss of pressure or overpressure in the circuit or 
wellfield. 


  
5.7.1 The effluent control techniques are acceptable if they meet the following criteria: 
  (5) Record keeping for the effluent control techniques is sufficient to meet requirements 


in 10 CFR 20.2103(b)(4). 


Response 5.71 Section (5) 
• Section 5.2.3 Records Keeping and Retention 
• SUA-1341 License Condition 11.6 
 


5.7.1 The effluent control techniques are acceptable if they meet the following criteria:  
(6) The applicant describes emergency procedures in the event of equipment failures or 
spills, references existing emergency procedures, or commits to the development of 
emergency procedures. 


Response 5.71 Section (6) 
• Section 7.5 Potential Effects of Accidents 
• Willow Creek Emergency Response Plan – SUA-1341 
 


5.7.1 The effluent control techniques are acceptable if they meet the following criteria: 
  (8) The effluent control techniques are designed to limit exposures to members of the 


public from emissions to air (excluding Radon-222 and progeny) to no greater than 0.1 
mSv [10 mrem/yr]. 


Response 5.71 Section (8) 
• Not Applicable there are no stack emissions or sources identified for particulate 


emission from an ISR Satellite facility such as Ludeman.  The primarily release from 
satellite facilities is radon which is specifically excluded.   







Uranium One 
NUREG 1569 Acceptance responses 
Ludeman Amendment Application   SUA-1341 
 
 


14 
 


5.7.2 The external radiation exposure monitoring program is acceptable if it meets the 
following criteria:  
(6) The application presents radiation dose levels for corrective action that are consistent 
with the 10 CFR Part 20 regulatory requirements. 
 


Response 5.7.2 Section (6) 
• Section 5.7.2  External Radiation Exposure Monitoring Program 
• SUA-1341 License Condition 11.3 
• SUA-1341 License Condition 11.7 


  
5.7.2 The external radiation exposure monitoring program is acceptable if it meets the 


following criteria:  
(7) Radiation doses will be kept as low as is reasonably achievable by following 
Regulatory Guide 8.10 (NRC, 1977) and Regulatory Guide 8.31 (NRC, 2002b). 
 


Response 5.7.2 Section (7) 
• Section 5.7.2  External Radiation Exposure Monitoring Program 
• Section 5.7 Radiation Safety Controls and Monitoring 
• Section 5.1.9 ALARA Program Responsibilities 
• Standard Operating Procedures – SUA-1341 
• SUA-1341 License Condition 11.7 
 


5.7.3 The airborne radiation monitoring program is acceptable if it meets the following criteria: 
(6) The applicant demonstrates that respirators will routinely be used for operations 
within drying and packaging areas and identifies the criteria for determining when 
respirators will be required for special jobs or emergency situations. The respiratory 
protection program should be consistent with guidance in Regulatory Guide 8.15, 
Revision 1, “Acceptable Programs for Respiratory Protection” (NRC, 1999) and 
Regulatory Guide 8.31, Section 2.7 (NRC, 2002b). 
 


Response 5.7.3 Section (6) 
Ludeman will not have drying or packaging operations associated with the Satellite Facility. 


• Section 5.7.3 Airborne Effluent and Environmental Monitoring Program 
• Section 5.7.3.3 Respiratory Protection Program 
• SUA-1341 License Condition 10.18 
• Standard Operating Procedure - Respiratory Protection, SUA-1341 
 


5.7.4 The methodologies are acceptable if they meet the following criteria: 
(7) Estimation of airborne uranium concentrations takes into account the maximum 
production capacity requested in the application and the anticipated efficiencies of 
airborne particulate control systems reviewed using in Sections 4.1 and 5.7.1 of this 
standard review plan. 
 


Response 5.7.4 Section (7) 
MILDOS estimates take into account anticipated radon-222 emission releases based on flow 
rates specified in Section 3.1 ISR Process and Equipment. 


• SUA-1341 License Condition 10.5 
• Section 4.1 Gaseous and Airborne Particulates 
• SUA-1341 License Condition 11.7  
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5.7.5 The bioassay program is acceptable if it meets the following criteria: 
(4) Action levels for bioassay monitoring are set in accordance with Regulatory Guide 
8.22, Section 5 (NRC, 1988). 
 


Response 5.7.5 Section (4) 
• Section 5.7.5 Bioassay Program 
• Section 5.7.5 Approved License Renewal Application for SUA-1341 
• SUA-1341 License Condition 10.12 
 


5.7.6 The contamination control program is acceptable if it meets the following criteria: 
(6) The licensee will ensure that radioactivity on equipment or surfaces is not covered by 
paint, plating, or other covering material unless contamination levels, as determined by a 
survey and documented, are below the limits specified in Table 5.7.6.3-1 of this standard 
review plan before application of the covering. A reasonable effort will be made to 
minimize the contamination before the use of any covering.  
 


Response 5.7.6 Section (6) 
• SUA-1341 License Condition 9.8 
• Section 5.7.6 Contamination Control Program 
• Section 6.3 Procedures for Removing and Disposing of Structures and Equipment 
 


5.7.6 The contamination control program is acceptable if it meets the following criteria: 
 (8) The licensee will make a comprehensive radiation survey, in conformance with 
Regulatory Guide 8.30, Section 1 (NRC, 2002) and NUREG–1575, Revision 1 (NRC, 
2000) “Multi-Agency Survey and Site Investigation Manual (MARSSIM)” that establishes 
that contamination is within the limits specified in Table 5.7.6.3-1 and is as low as is 
reasonably achievable before release of equipment or scrap for unrestricted use. 
 


Response 5.7.6 Section (8) 
• SUA-1341 License Condition 9.8 
• Section 5.7.6 Contamination Control Program 
• Section 6.3 Procedures for Removing and Disposing of Structures and Equipment 


 
5.7.6 The contamination control program is acceptable if it meets the following criteria:  


(9) Appropriate criteria are established to relinquish possession or control of equipment 
or scrap having surfaces contaminated with material in excess of the limits specified in 
Table 5.7.6.3-1: 
 
(c) The applicant includes materials created by special circumstances including, but not 
limited to, the razing of buildings, transfer of structures or equipment, or conversion of 
facilities to a long-term storage facility or to standby status. 
 


Response 5.7.6 Section (9) and (9)(c) 
• SUA-1341 License Condition 9.8 
• Section 5.7.6 Contamination Control Program 
• Section 6.3 Procedures for Removing and Disposing of Structures and Equipment 
 


5.7.7 The airborne effluent and environmental monitoring program is acceptable if it meets the 
following criteria: 
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(2) The proposed locations of the airborne effluent monitoring stations are consistent 
with guidance in Regulatory Guide 4.14, Sections 1.1.1 and 2.1.2 (NRC, 1980). 
 


Response 5.7.7 Section (2)  
• Section 5.7.7 Airborne Effluent and Environmental Monitoring Plan 
• Section 2.9 Baseline Radiological Survey Characteristics 


 
5.7.8 The following criteria must be met by in situ leach operational monitoring programs: 


(1) For each new well field, the applicant’s approach for establishing baseline water 
quality data is sufficient to (i) define the primary restoration goal of returning each well 
field to its pre-operational water quality conditions and (ii) provide a standard for 
determining when an excursion has occurred. The reviewer should verify that acceptable 
procedures were used to collect water samples, such as American Society for Testing 
and Materials D4448 (American Society for Testing and Materials, 1992). The reviewer 
should also ensure that acceptable statistical methods are used to meet these three 
objectives, such as American Society for Testing and Materials D6312 (American 
Society for Testing and Materials, 1998). 


 
Baseline sampling programs should provide enough data to adequately evaluate natural 
spatial and temporal variations in pre-operational water quality. At least four independent 
sets of samples should be collected, with adequate time between sets to represent any 
pre-operational temporal variations. A set of samples is defined as a group of at least 
one sample at each of the designated baseline monitor wells and analyzed for the water 
quality conditions of the sampled aquifer at a specific time. 


 
An acceptable set of samples should include all well field perimeter monitor wells, all 
upper and lower aquifer monitor wells, and at least one production/injection well per acre 
in each well field. For large well fields, it may not be practical to sample one 
production/injection well per acre. Consequently, enough production/injection wells must 
be sampled to provide an adequate statistical population if fewer than one well per acre 
is used. As a general guideline, for normally and log-normally distributed populations, at 
least six samples are required to achieve 90 percent confidence that any random sample 
will lie within two standard deviations from the sample mean. In no case should the 
baseline sampling density for production/injection wells be less than one per 4 acres. 


 
The applicant should identify the list of constituents sampled for baseline concentrations. 
Table 2.7.3-1 provides a list of acceptable constituents for monitoring at in situ leach 
facilities. Alternatively, applicants may propose a list of constituents that is tailored to a 
particular location. In such cases, sufficient technical bases must be provided to 
demonstrate the acceptability of the selected constituent list. For example, many 
licensees have decided not to sample for Th-230; Th-230 is a daughter product from the 
decay of uranium-238, and studies have shown that it is mobilized by bicarbonate-laden 
leaching solutions. However, studies have also shown that after restoration, thorium in 
the ground-water will not remain in solution, because the chemistry of thorium causes it 
to precipitate and chemically react with the rock matrix (Hem, 1985). As a result of its 
low solubility in natural waters, thorium is found in only trace concentrations. 
Additionally, chemical tests for thorium are expensive, and are not commonly included in 
water analyses at in situ leach facilities. This example concerning Th-230 demonstrates 
an acceptable technical basis for excluding Th-230 from the list of sampled constituents. 
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For all constituents that are sampled, laboratory reports documenting the measurements 
should be maintained by the applicant. 


 
An outlier is a single non-repeating value that lies far above or below the rest of the 
sample values for a single well. Dealing with outliers in the sample sets should be done 
using proper statistical methods. The outlier may represent a sampling, analytical, or 
other unknown source of error or an unidentified randomness in the data. Its inclusion 
within the sample could significantly change the baseline data, since the outlier is not 
typical of the bulk of the samples. All calculations, assumptions, and conclusions made 
by the applicant in evaluating outliers should be fully explained. When an outlier is 
suspected, perhaps the easiest solution is to take another sample from the source well; 
if the repeat sample yields the same results, then the outlier should not be discarded. If 
the repeat sample is more consistent with the statistical population, the outlier can be 
replaced with the new sample. Another acceptable method for dealing with potential 
outliers is to accept any value within three standard deviations of the mean (the standard 
deviation should be calculated without using the suspected outliers). It is often 
necessary to perform log transformations on data to better approximate a normal 
distribution before calculating sample statistics. Care should be taken not to exclude 
suspected outliers that ultimately may represent bimodal distributions. Methods in 
American Society for Testing and Materials E178 (American Society for Testing and 
Materials, 1994), NUREG/CR–4604 (NRC, 1988) and NUREG–1475 (NRC, 1994) are 
acceptable methods for outlier calculation. Other documented and technically justified 
methods used by applicants will be considered in the evaluation of outliers (e.g., EPA, 
1989). 
 


Response 5.7.8 Section (1). 
The monitoring network described in 5.7.8 (third paragraph above) is not allowed to be installed 
until the License application or amendment is issued as it represents a nexus to human health 
and safety. 


• SUA-1341 License Condition 10.2 
• SUA-1341 License Condition 10.3 
• SUA-1341 License Condition 10.4 
• Section 5.7.8 Groundwater/Surface Water Monitoring Program 
• Wellfield Data Package submittal to Wyoming Department of Environmental Quality 


Land Quality Division Prior to Operation of new wellfield. 
 
5.7.9 The quality assurance program is acceptable if it meets the following criteria: 


(2) All reporting and record keeping will be done in conformance with the criteria 
presented in Section 5.3.2 of this standard review plan.  
 
Note that under the existing 10 CFR Part 20 requirements, a licensee must retain survey 
and calibration records for 3 years instead of the 2 years mentioned in Regulatory Guide 
4.15 (NRC, 1979). Furthermore, existing 10 CFR Part 20 requirements have been 
updated to include a requirement that all licensees maintain records used to 
demonstrate compliance and evaluate dose, intake, and releases to the environment 
until NRC terminates the license. 
 


Response 5.7.9 Section (2) 
• Addendum 5-A Wyoming ISR Operations Quality Assurance Plan 
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• Section 5.2.3 Records Keeping and Retention 
• SUA-1341, License Condition 11.6 
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6.0 GROUND-WATER QUALITY RESTORATION, SURFACE RECLAMATION, AND 
FACILITY DECOMMISSIONING 


 
6.1 The plans and schedules for ground-water quality restoration are acceptable if they meet 


the following criteria: 
(6) The application includes a discussion of the likely external effects of ground-water 
restoration. 
 
Ground-water restoration operations, and the expected post-reclamation ground-water 
quality, must not adversely affect ground-water use outside the exploited production 
zone. Water users from nearby municipal or domestic wells that were in use before in 
situ leach operations should be provided reasonable assurance that their water quality 
will not be impacted. Impacts are not limited to chemical constituent concentrations, but 
also include changes in color, odor, hardness, and taste of the water. The water quality 
outside the exploited production zone should not, as a result of in situ leach operations, 
exceed EPA primary or secondary drinking water standards for ground water. Ground-
water quality should not exceed the appropriate state water-use standards for aquifers 
that cannot support a drinking water use.  
 


Response 6.1 Section (6) 
• SUA-1341, License Condition 10.3 
• SUA-1341, License Condition 10.4 
• Section 7 Environmental Effects 
• WDEQ-LQD Wellfield Data Package submittal and WDEQ-LQD approval prior to any 


wellfield operations. 
 


6.1 The plans and schedules for ground-water quality restoration are acceptable if they meet 
the following criteria: 
(9) The applicant may propose alternatives to restoring an exploited production zone to 
primary or secondary ground-water restoration standards in lieu of the above criteria. 
These alternatives must be evaluated on a case-by-case basis and must assure 
protection of human health and the environment and assure no unacceptable 
degradation to adjacent ground-water resources. As an example, if an applicant 
proposes no ground-water restoration activities within the exploited production zone, the 
applicant would be required to show that adequate institutional control provisions are in 
place to assure potential water supplies adjacent to the exploited production zone would 
not be accessed for a use that would harm human health or the environment. If 
predictive computer modeling is used to support this alternative, the model must be 
validated by comparing the modeling results to ground-water monitoring for an 
appropriate period of time after in situ leach operations cease in a well field. The 
applicant must maintain a financial surety to cover potential restoration costs in the event 
that monitoring results are contrary to model predictions and ground-water restoration 
must be initiated.  
 


Response 6.1 Section (9) 
• SUA-1341, License Condition 10.16 
• Addressed in the Wellfield Data Package submittal and approval by WDEQ-LQD 
• Section 6, Groundwater Quality Restoration, Surface Reclamation, and Facility 


Decommissioning. 







Uranium One 
NUREG 1569 Acceptance responses 
Ludeman Amendment Application   SUA-1341 
 
 


20 
 


• Restoration costs are presented in Worksheet #1, Appendix E of the Technical 
Report. 


• Section 6, the Ludeman Amendment Application specifically lists the restoration 
goals and in particular 10 CFR Part 40, Appendix A, Criteria 5(B)(5). 


 
6.2 The plans for reclaiming disturbed lands are acceptable if they meet the following 


criteria: 
(3) The licensee provides the procedures for interpretation of the pre-reclamation survey 
results and describes how they will be used to identify candidate areas for cleanup 
operations. Acceptable survey methods are discussed in standard review plan Section 
6.4, “Procedures for Conducting Post-Reclamation and Decommissioning Radiological 
Surveys.” 
 


Response 6.2 Section (3) 
• SUA-1341, License Condition 9.3 
• Section 6 Groundwater Quality Restoration, Surface Reclamation, and Facility 


Decommissioning 
• Addendum 5A Wyoming ISR Operations Quality Assurance Plan 


 
6.2 The plans for reclaiming disturbed lands are acceptable if they meet the following 


criteria: 
(5) Any changes to the existing NRC-approved radiation safety program that are needed 
for decommissioning and reclamation work are identified with appropriate justification to 
assure continued safety for workers and the public. Acceptable approaches for the 
radiation safety program are evaluated in accordance with Section 5.7 of this standard 
review plan, “Radiation Safety Controls and Monitoring.” 


 
Response 6.2 Section (5) 


• SUA-1341, License Condition 10.9 
• SUA-1341, License Condition 9.3 
• SUA-1341, License Condition 9.6 
• Section 5 Operations 
• SUA-1341, Standard Operating Procedures (SOP’s) 
• Section 6 Groundwater Quality Restoration, Surface Reclamation, and Facility 


Decommissioning 
 


6.2 The plans for reclaiming disturbed lands are acceptable if they meet the following 
criteria: 
(6) The applicant has an approved waste disposal agreement for 11e.(2) byproduct 
material disposal at an NRC or NRC Agreement State licensed disposal facility. This 
agreement is maintained on site. The applicant has committed to notify NRC in writing 
within 7 days if this agreement expires or is terminated and to submit a new agreement 
for NRC approval within 90 days of the expiration or termination. Failure to comply with 
this license condition will result in a prohibition from further lixiviant injection. 
 


Response 6.2 Section (6) 
• SUA-1341 License Condition 9.7 
• Section 3 Description of Proposed Facilities  
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6.2 The plans for reclaiming disturbed lands are acceptable if they meet the following 
criteria: 


 (9) The quality assurance and quality control programs address all aspects of 
decommissioning. The programs should indicate a confidence interval or that one will be 
specified before collection of samples. The data to be used to demonstrate compliance 
and the quality assurance procedures to confirm that compliance data are precise and 
accurate are identified. Management will ensure that approved procedures are followed. 


 
Response 6.2 Section (9) 


• License Condition 9.3 
• License Condition 9.6 
• Standard Operating Procedures 
• Section 6 Groundwater Quality Restoration, Surface Reclamation, and Facility 


Decommissioning 
• Addendum 5A Wyoming ISR Operations Quality Assurance Plan 
• Section 5.7.11 Quality Assurance Program 
• A decommissioning plan must be submitted and approved by the NRC prior to 


starting any decommissioning activities, as identified for example in SUA-1341 
License Condition 9.3. 


 
6.4 The procedures for conducting post-reclamation and decommissioning radiological 


surveys are acceptable if they meet the following criteria: 
(4) For areas that already meet the radium cleanup criteria, but that still have elevated 
thorium levels, the applicant proposes an acceptable cleanup criterion for thorium-230. 
One acceptable criterion is a concentration that, combined with the residual 
concentration of radium-226, would result in the radium concentration (residual and from 
thorium decay) that would be present in 1,000 years meeting the radium cleanup 
standard. 
 


Response 6.4 Section (4) 
• SUA-1341, License Condition 9.3 
• It has been demonstrated at other ISR facilitates that the Th-230 component is not 


mobilized as part of the mining process.  It would not be expected to be mobilized as 
part of the mining process at Ludeman.  


• SUA-1341, License Condition 9.3 discusses land and structures decommissioned as 
per the December 19, 2000 Decommissioning Plan. This approved Plan would be 
used to develop the Ludeman Decommissioning Plan when decommissioning 
activities are planned for the Ludeman site.  


  
6.4 The procedures for conducting post-reclamation and decommissioning radiological 


surveys are acceptable if they meet the following criteria: 
(5) The survey method for verification of soil cleanup is designed to provide 95-percent 
confidence that the survey units meet the cleanup guidelines. Appropriate statistical 
tests for analysis of survey data are described in NUREG–1575, “Multi-Agency Radiation 
Survey and Site Investigation Manual” (NRC, 2000). 
 


Response 6.4 Section (5) 
• SUA-1341, License Condition 9.3, the approved decommissioning plan for the Willow 


Creek Project will be utilized in development of the Ludeman plan. 
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6.5 The cost estimate for ground-water restoration, decommissioning, reclamation, and 
waste disposal is acceptable if it meets the following criteria: 


 (7) The applicant commits to updating the surety value annually, in response to changes 
in closure or decommissioning plans, and as necessitated by changes in the facility and 
its operations. The annual update will be submitted ninety (90) days prior to the surety 
anniversary date each year.  


 
Response 6.5 Section (7) 


• SUA-1341, License Condition 9.5 
  
6.5 The cost estimate for ground-water restoration, decommissioning, reclamation, and 


waste disposal is acceptable if it meets the following criteria: 
(11) The licensee commits to submitting for NRC approval an updated surety to cover 
any planned expansion or operational change not included in the annual surety update 
at least ninety (90) days prior to beginning associated construction.  
 


Response 6.5 Section (11) 
• SUA-1341, License Condition 9.5 
• Appendix E Financial Assurance 
 


6.5 The cost estimate for ground-water restoration, decommissioning, reclamation, and 
waste disposal is acceptable if it meets the following criteria:  
(12) The licensee commits to providing NRC with copies of surety-related 
correspondence submitted to a state, a copy of the state’s surety review, and the final 
approved surety arrangement. The licensee also commits that, where the surety is 
authorized to be held by the state, the surety covers all appropriate costs  


 
Response 6.5 Section (12) 


• SUA1341, License Condition 9.5 
• Appendix E Financial Assurance 
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7.0 ENVIRONMENTAL EFFECTS 
 
7.1 The applicant’s assessment of the environmental impacts of site preparation and 


construction is acceptable if it meets the following criteria: 
 (3) The applicant adequately describes the amount of land to be disturbed and the 


length of time it will be disturbed.  
  
Response 7.1 Section (3) 


• Section 3 Proposed Project 
• Figure 3-10 Proposed Operation and Restoration Schedule 


  
7.1 The applicant’s assessment of the environmental impacts of site preparation and 


construction is acceptable if it meets the following criteria:  
(4) The applicant has provided an adequate evaluation of the environmental resources 
that are vulnerable to the incremented effects from the cumulative impacts of the 
proposed action and other past, present, and reasonably foreseeable action. 
 


Response 7.1 Section (4) 
• Section 7 Environmental Effects, Specifically 7.2.9.1 through 7.2.9.3 
 


7.1 The applicant’s assessment of the environmental impacts of site preparation and 
construction is acceptable if it meets the following criteria: 
 (5) The applicant recommends reasonable mitigation measures for all significant 
adverse impacts.  
 


Response 7.1 Section (5) 
• Section 7 Environmental Effects a mitigation measure is discussed with each impact 


noted. 
• SUA-1341, License Condition 9.4 –As part of the Performance Based License 


Condition, a SERP can be conducted to make certain changes to the Licensing 
document, as part of the SERP process the SERP committee must evaluate 
environmental effects.  
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8.0 ALTERNATES TO PROPOSED ACTION 
 
8.3 The evaluation of alternatives to the proposed action is acceptable if it meets the 


following criteria: 
 (1) The applicant considers process alternatives to the proposed action. The applicant 


identifies alternatives to the operation of the proposed facility in the manner reviewed in 
Sections 2.0, 3.0, 4.0, 5.0, and 6.0 of this standard review plan that may mitigate 
adverse environmental, social, and economic effects reviewed in Section 7.0 of this 
standard review plan. These alternatives may include, but are not limited to: 
(g ) Construction of a central processing facility versus use of satellite facilities. 
 


Response 8.3 Section (1)(g) 
• Section 8 Alternatives, specifically 8.1.4 Satellite Facilities versus Central Processing 


Facility 
• Section 2.1.4 (Satellite Facilities versus Central Processing Facilities) of the 


Environmental Report also address this.  
 
8.3 The evaluation of alternatives to the proposed action is acceptable if it meets the 


following criteria: 
(3) The applicant considers the environmental, social, and economic effects of a no-
action alternative. Presumably, the applicant will provide information to demonstrate that 
the proposed action will provide social and economic benefits that outweigh the 
environmental impact of operating the facility. Alternatives to Proposed Action 8-3.  


  
Response 8.3 Section (3) 


• Section 8 Alternatives, specifically 8.1.1 No Action Alternative 
• Section 9 Benefit-Cost Analysis 
• Environmental Report Section 2.0, Table 2-2 (Comparison of Predicted 


Environmental Impacts) 
 
8.3 The evaluation of alternatives to the proposed action is acceptable if it meets the 


following criteria: 
(4) The applicant clearly identifies the preferred alternative and demonstrates that it 
would meet the requirements of 10 CFR Part 40, Appendix A. 
 


Response 8.3 Section (4) 
• Section 8 Alternatives, specifically 8.1.2 Proposed Action 
• Section 3 Description of Proposed Facility 
• In whole, the Amendment Application Technical and Environmental Reports were 


developed to meet the requirements of 10 CFR Part 40, Appendix A.   
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9.0 COST BENEFITS ANALYSIS 
 
9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 


(1) The economic benefits of the construction and operation of the proposed facility are 
acceptably summarized. These may include, but are not limited to: 
(c) Incremental increases in regional productivity of goods and service. 
 


Response 9.3 Section (1)(c) 
• Section 2.3 Population Distribution 
• Section 9 Benefit-Cost Analysis 
• Section 7 Environmental Effects 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
(1) The economic benefits of the construction and operation of the proposed facility are 
acceptably summarized. These may include, but are not limited to: 
(d) Enhancement of recreational values. 
 


Response 9.3 Section (1)(d) 
Not Applicable. Project is on private ground with access controlled by the land owner, however 
relevant information is found in the following Sections of the document. 


• Section 2.1 Site Location and Layout 
• Section 1 Adjudication 
• Section 2.2 Uses of Adjacent Lands and Waters 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
(1) The economic benefits of the construction and operation of the proposed facility are 
acceptably summarized. These may include, but are not limited to: 
(e) Environmental enhancement in support of the propagation or protection of wildlife 
and the improvement of wildlife habitats. 
 


Response 9.3 Section (1)(d) 
• Section 7 Environmental Effects 
• Section 6 Groundwater Quality Restoration, Surface Reclamation, and Facility 


Decommissioning 
  
9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 


(1) The economic benefits of the construction and operation of the proposed facility are 
acceptably summarized. These may include, but are not limited to: 
(g) Increased knowledge of the environment as a consequence of ecological research 
and environmental monitoring activities associated with plant operation and 
technological improvements from the applicant’s research program. 
 


Response 9.3 Section (1)(g) 
• Section 7 Environmental Effects 
• Increased knowledge of the site environment has been realized as a result of the 


information presented in the Technical Report Section 2.0 and the Environmental 
Report Section 3.0. 
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9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
(3) The applicant provides a summary of the costs of plant decommissioning and site 
reclamation costs, and ground-water restoration. Cost-Benefit Analysis 9-3  
 


Response 9.3 Section (3) 
• Appendix E Financial Assurance 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria:  
(4) The applicant summarizes short-term external costs as they affect the interests of 
people other than the owners and operators of the proposed facility. These may include, 
but are not limited to 
(b) Local inflation 
 


Response 9.3 Section (4)(b) 
• Local economy not expected to be impacted adversely by this project. 
• Section 2.3 Population Distribution 
• Section 7 Environmental Effects 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria:  
(4) The applicant summarizes short-term external costs as they affect the interests of 
people other than the owners and operators of the proposed facility. These may include, 
but are not limited to 
(f) Disruption of people’s lives (e.g., ranching, farming) through the acquisition of land 
 


Response 9.3 Section (4)(f) 
Not Applicable. The proposed project does not intend to acquire or purchase lands in 
association with the proposed activities.  These activities are being conducted on private lands. 
However, relevant information is found in the following Sections of the document. 


• Section 1 Proposed Activities 
• Section 3 Description of Proposed Facilities 
• Section 9 Benefit-Cost Analysis 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
 (5)The applicant summarizes long-term external costs as they affect the interests of 
people other than the owners and operators of the proposed facility. These may include, 
but are not limited to 
(b) Restrictions on access to land or water 
 


Response 9.3 Section (5)(b) 
Not Applicable.  Land is privately owned access will only be limited to the 5 acres associated 
with the Satellite Facilities.  Wellfield areas will be fenced to prevent cattle access. However, 
relevant information is found in the following Sections of the document. 


• Section 1 Proposed Activities 
• Section 3 Description of Proposed Facilities 
• Section 9 Benefit-Cost Analysis 
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9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
 (5)The applicant summarizes long-term external costs as they affect the interests of 
people other than the owners and operators of the proposed facility. These may include, 
but are not limited to 
(d) Degradation or limited access to areas of historical, scenic, or cultural interests 
 


Response 9.3 Section (5)(d) 
Not Applicable.  Project is located on Private land which already has limited access. However, 
relevant information is found in the following Sections of the document. 


• Appendix B Historic and Cultural Resources Report 
• Section 2.4 Historic, Archeological, Cultural and Scenic Resources 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
(5)The applicant summarizes long-term external costs as they affect the interests of 
people other than the owners and operators of the proposed facility. These may include, 
but are not limited to 
(e) Lost income related to limitations on access to land and facilities 
 


Response 9.3 Section (5)(e) 
Not Applicable.  Land is privately owned access will be limited to the acres associated with the 
Satellite Facilities.  Wellfield areas will be fenced to prevent cattle access. Remainder of land 
will continue to have access as presently permitted by the land owner. However, relevant 
information is found in the following Sections of the document. 


• Section 1 Proposed Activities 
• Section 3 Description of Proposed Facilities 
• Section 9 Benefit-Cost Analysis 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
(5)The applicant summarizes long-term external costs as they affect the interests of 
people other than the owners and operators of the proposed facility. These may include, 
but are not limited to 
(f) Decreased real estate values 
 


Response 9.3 Section (5)(f) 
Not Applicable. Project is located on private land. Other uranium projects in area are currently in 
operations with no adverse effect to real estate values. Discussions with occupants of nearest 
local residents are in favor of the project. However, relevant information is found in the following 
Sections of the document. 


• Section 2. 3 Population Distribution 
• Section 7 Environmental Effects 
• Section 9 Benefit-Cost Analysis 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
(5)The applicant summarizes long-term external costs as they affect the interests of 
people other than the owners and operators of the proposed facility. These may include, 
but are not limited to  
(g) Increased cost to provide government services for increased populations 
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Response 9.3 Section (5)(g) 
• Section 2.3 Population Distribution 


 
9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 


(6) The applicant identifies who is most likely to be affected by the construction and 
operation of the proposed facility, and to the extent possible, identifies how long the 
disturbance is expected. This information should be consistent with the population 
information reviewed in Section 2.3 of this standard review plan. 
 


Response 9.3 Section (6) 
• Section 9 Benefit-Cost Analysis Figure 9-1 provides a Construction, Operations and 


Decommissioning Schedule for the project 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
 (10) The irreversible and irretrievable commitments of resources for the construction, 
operation, restoration, reclamation, and decommissioning of the proposed facility are 
appropriate considering the following: 
(a) Permanent land withdrawal 
 


Response 9.3 Section (10)(a) 
Not Applicable.  There is no intention of a permanent land withdrawal land will be returned to 
land owner for previous land use. 


 
9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 


 (10) The irreversible and irretrievable commitments of resources for the construction, 
operation, restoration, reclamation, and decommissioning of the proposed facility are 
appropriate considering the following:  
(b) Permanent commitment of mineral resources 
 


Response 9.3 Section (10)(b) 
Uranium One is unclear as to the meaning of this comment (9.3b), Uranium One has expended 
millions of dollars developing the Ludeman Project and is committed to realizing the 
development of the project.  


• Section 1 Proposed Activities 
 


9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 
 (10) The irreversible and irretrievable commitments of resources for the construction, 
operation, restoration, reclamation, and decommissioning of the proposed facility are 
appropriate considering the following:  


  (d) Irreversible loss of surface vegetation 
 
Response 9.3 Section (10)(d) 


• Section 6 Groundwater Quality Restoration, Surface Reclamation, and Facility 
Decommissioning 


 
9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 


 (10) The irreversible and irretrievable commitments of resources for the construction, 
operation, restoration, reclamation, and decommissioning of the proposed facility are 
appropriate considering the following:  
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  (e) Irreversible loss of wildlife or wildlife habitat 
 
Response 9.3 Section (10)(e) 


• SUA-1341, License Condition 9.13 identifies wildlife monitoring to be conducted at 
the site, it is anticipated this License Condition will be expanded to include a wildlife 
monitoring commitment at the Ludeman Project. 


• Section 7 Environmental Effects 
 
9.3 The benefit-cost analysis is acceptable if it meets the following criteria: 


(10) The irreversible and irretrievable commitments of resources for the construction, 
operation, restoration, reclamation, and decommissioning of the proposed facility are 
appropriate considering the following:  


  (f) Irreversible commitments of material resources including processing chemicals 
and energy needs 
 


Response 9.3 Section (10)(f) 
Other operations in the area have not had issues with delivery of resources nor adverse impacts 
to utility service needs. 


• Section 2.3 Population Distribution 
 
9.3 The benefit-cost analysis is acceptable if it meets the following criteria:  


(11) For each resource area, the applicant identifies who is affected, the duration of 
impacts, and any mitigation measures proposed as necessary to alleviate or reduce 
impacts 
 


Response 9.3 Section (11) 
• Section 9 Benefit-Cost Analysis Figure 9-1 provides a Construction, Operations and 


Decommissioning Schedule for the project. 
• Section 7 Environmental Effects 
• Section 5 Mitigation Measures  -  Environmental Report 
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6.2 ALTERNATIVES 


6.2.1 Detailed Description of the Alternatives 


6.2.1.1 No-Action Alternative 


(2) Summary of the major impacts should the no-action alternative be chosen. 


Response to 6.2.1.1(2) 


• If the no-action alternative was chosen, there would be no major impacts. The impacts 
associated with not moving forward with the project are discussed in Section 2.1.1, and 
summarized in Table 2.2 (no impacts). Economic impacts of the proposed alternative (a 
direct inverse to the no-action alternative) is discussed in Section 7 of the Environmental 
Report, specifically, Section 7.3, 7.4 and 7.5 and Table 7.2 and Figures 7-2. 7-3 and 7-3.  


6.2.1.2  Proposed Action 


(b) Facility latitude and longitude coordinates. 


• Latitude and Longitude coordinates for the three proposed Satellite locations will be 
added to Section 1.5 of the Environmental Report as well as Section 1.4 of the  
Technical Report.  


Leuenberger Satellite Location  42° 55’ 04.24” North, 105° 41’ 39.76” West 
North Platte Satellite Location 42° 56’ 00.86” North, 105° 36’ 26.95” West 
Peterson Satellite Location  42° 53’ 04.12” North, 105° 35’ 14.19” West 
 


(8) List of buildings or areas used for chemical storage, waste management, vehicle cleaning, 
administration, operations and maintenance, generating electricity, health and security, parking, 
etc. 


Response to 6.2.1.2 (8) Proposed Action, List of Buildings: 
• Section 1.0 Introduction of the Environmental Report 
 Section 1.10 Chemical Storage Facilities 
 Section 1.11 Waste Management 
 Sections 1.5 Description and Site Location through 1.9 Ion Exchange System 
 Section 3.11 Public and Occupational Health 
 Section 3.12 Waste Management  
 Section 4.13 Potential Waste Management Impacts 
• Section 3 Description of Proposed Facility in the Technical Report (TR) 
 Section 3.1 ISR Process Equipment 
 Section 3.2 Satellite Facility, Processing and Chemical Storage 
 Section 3.3 Instrumentation and Control 
• Section 5 Operations in the Technical Report 
 Section 5.1 Corporate Organization and Administrative Procedures 
 Section 5.2 Management Control Program 
 Section 5.3 Management Audit and Inspection Program 
 Section 5.6 Security 
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6.2.1.3  Reasonable Alternatives 


(4) Measures used to mitigate impacts 


Response to 6.2.1.3(4)  
• Reasonable Alternatives were discussed in Section 2.1.3 and major impacts 


associated with the various alternatives is identified in Table 2-2 of the 
Environmental Report. Alternatives that were identified and rejected in Section 2.1.3 
were not carried forward in Sections 4 and 5 of the Environmental Report. Mitigation 
measures for the Proposed Action were discussed in detail in Section 5 as identified 
in Section 4. 


(5) Restoration and management actions 


Response 6.2.1.3(5)  
• Groundwater restoration alternatives were discussed in Section 2.1.6 and mitigation 


measures were discussed in detail in Section 5.4.2.2. 


(6) Proposed monitoring 


Response 6.2.1.3(6)  
• Proposed Monitoring is discussed in detail in Section 6 of the Environmental Report 


for the Proposed Action.  


6.3 DESCRIPTION OF THE AFFECTED ENVIRONMENT 


6.3.1 Land Use 


Land areas devoted to major uses according to U.S. Geological Survey land use categories. 


Response 6.3.1 
• Under the USGS Anderson System the land use types presented in Table 3.1.2 (Ir, 


NI and R-other) would all be coded as 21 Cropland and Pasture. Water would be 
coded as 51 (streams and canals), 52 (lakes) or 53 (Reservoirs). This would list the 
Cropland and Pasture use category for the area within the project as 19840.5 acres 
or 99.7% of the land use and outside within two miles as 68.679.5 acres or 99.42% 
of the land use code.   


Land-use plans including current, future, and proposed (those which have been formally 
proposed by the appropriate governing body in a written form and are being actively pursued by 
officials of the jurisdiction) plans; 


Response 6.3.1 
• Not Applicable as land is privately owned. 


Staged plans, which must go through phases of development, including those that are 
incomplete; 
 


Response 6.3.1 
•  Not Applicable land is privately owned. 
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6.3.4 Water Resources 
 
1) Mean, range, and temporal and spatial variations of the subsurface and surface water quality 
characteristics including water temperature, chemical, biological, and physical characteristics 
typically monitored [WWW at <http://www.epa.gov/storet>, (EPA, 2003a)]; 


Response 6.3.4(1) 
• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4-D 
• Section 3.0 Addendum 3.4-E 


 
2) Historical and current hydrological data from non-related projects in the region or area of 
influence (e.g., reservoirs built and operated during the period of record; scheduled construction 
of dams; local drinking water, agricultural, or industrial wells), and projected data describing 
future trends, if available 


Response 6.3.4(2) 
• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4-A 


 
6) Quantitative description of subsurface and surface water uses such as withdrawals, 
consumption, and returns, including but not limited to, domestic, municipal, agricultural, 
industrial, mining, recreation, navigation, and hydroelectric power; 


Response 6.3.4(6) 
• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4-A 


 
7) Quantitative and qualitative description of recreational, navigational, instream, and other no 
consumptive water uses including the use rate with time variation; 


Response 6.3.4(7) 
• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4-A 


 
8) Descriptions of past, current, and future pollutant sources with discharges to water including 
locations relative to the site and the affected water bodies, and the magnitude and nature of the 
pollutant discharges, including spatial and temporal variations 


Response 6.3.4(8) 
• Section 3.0 Hydrology 


  
Surface Water Characteristics for the following categories: 


4) Location, size, and elevation of outfall; 


Response Surface Waters 6.3.4(4) 
• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4B 
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• Section 3.0 Addendum 3.4D 
 
5) Velocity distribution (horizontal and vertical) and water body cross section within the influence 
of any outfall; 
 
Response Surface Waters 6.3.4(5) 


• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4B 
• Section 3.0 Addendum 3.4D 


 
7) Estimated erosion characteristics and sediment transport for surface-water bodies and 
wetlands, including rate, bed, suspended load fractions, and gradation analyses; 
 
Response Surface Waters 6.3.4(7) 


• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4B 
• Section 3.0 Addendum 3.4D 
• Section 3.3 Geology 
• Section 3.3.5 Soils 
• Section 3.5.5.3 Wetlands 


 
9) Description of the design-basis flood elevation; and, where applicable, the design-basis flood 
discharge. 
 
Response Surface Waters 6.3.4(9) 


• Section 3.0 Hydrology 
• Section 3.0 Addendum 3.4B 


 
Freshwater streams (for the watershed containing the site): 
 
2) Historic monthly flow information, including maximum, average-maximum, average, average 
minimum, and minimum flow; 
 
Response Freshwater Streams 6.3.4(2) 


• Not Applicable no freshwater streams located within the permit boundary stream are 
ephemeral in nature and only contain water on a seasonal basis. 


• Section 3.0 Hydrology 
 
3) Historical drought stages and discharges by month, and the 7-day once-in-10-yr low flow; and 
 
Response Freshwater Streams 6.3.4(3) 


• Not Applicable no freshwater streams located within the permit boundary stream are 
ephemeral in nature and only contain water on a seasonal basis. 


• Section 3.0 Hydrology 
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4) Important short-duration flow fluctuations (e.g., diurnal release variations from peaking 
operation of upstream hydroelectric project). 
 
Response Freshwater Streams 6.3.4(4) 


• Not Applicable no freshwater streams located within the permit boundary stream are 
ephemeral in nature and only contain water on a seasonal basis. 


• Section 3.0 Hydrology 
 
Ground water characteristics: 


3) Depth to water table for unconfined aquifer systems; 
 
Response Ground Water Characteristics 6.3.4(3) 


• Section 3.0 Hydrology 
• Section 3.3 Geology 
• Appendix A-1 through A-5 


 
4) Flow travel time (ground water velocities); 
 
Response Ground Water Characteristics 6.3.4(4) 


• Section 3.0 Hydrology 
• Appendix A-1 through A-5 


 
6) Interactions among different aquifers; 
 
Response Ground Water Characteristics 6.3.4(6) 


• Section 3.0 Hydrology 
• Section 3.3 Geology 
•  


6.3.5 Ecological Resources 


14) Description of current and reasonable foreseeable conditions that are indicative of 
ecological stresses including natural and man-made; 


Response 6.3.5 Ecological Resources 
• Section 3.5 Ecological Resources 
• Section 4.0 Potential Environmental Impacts 


 
15) Description of the status of ecological succession of biota (i.e., weed, brush, pole, and 
mature stages 


Response 6.3.5 Ecological Resources 
• There was no specific discussion of successional stages within the Ludeman area in 


Section 3.5 of the ER, However, as the majority of the lands identified to be disturbed as 
a function of the proposed action is relatively small and the fact the land is private and 
subject to domestic livestock grazing pressure, a successional discussion would not be 
significant to the overall evaluation of the site. 


• Section 3.5 Ecological Resources 
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• Section 4.0 Potential Environmental Impacts 
 
6.3.6 Meteorology, Climatology, and Air Quality 


Meteorology and Climatology 


2) Discussion of the severe weather phenomena (e.g., tornadoes, hurricanes, thunderstorms, 
atmospheric stagnation episodes) experienced in the region with expected frequencies of 
occurrence and measured extremes of parameters such as temperature, precipitation, and wind 
speed; 
 
Response 6.3.6(2)  


• Justifications for use of Surrogate Sites is provided in 3.6.3.3  
• Section 3.6 Meteorology 
• Section 5.2.4 Natural Disaster Risk 


 
7) Monthly and annual wind roses and wind direction persistence summaries at all heights at 
which data on wind characteristics are applicable centered on the site, if possible; 
 
Response 6.3.6(7)  


• Justifications for use of Surrogate Sites is provided in 3.6.3.3 
• Section 3.6 Meteorology (Tables 3.6-15, 16 and 17) 
• 3.6.3.4 Upper Atmosphere Characteristics 


 
9) Estimated monthly mixing height data, including frequency and duration of inversion 
conditions and methods used to provide the estimates; and 
 
Response 6.3.6(9)  


• Justifications for use of Surrogate Sites is provided in 3.6.3.3 
• Section 3.6 Meteorology 
• 3.6.3.4 Upper Atmosphere Characteristics 


 
Baseline Air Quality 
 
2. Table comparing regional air quality parameters to National Ambient Air Quality Standards for 
the area, if possible; 
 
Response 


• Section 3.6.3.6 of the ER compares the National Ambient Air Quality Standards to the 
closest air quality monitoring station to the Ludeman Project. This station shows that 
regional air quality is well within compliance with the NAAQS and Wyoming Ambient Air 
Quality Standards (WAAQS).  
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3. Air pollutants for which there are non-attainment or maintenance areas in the region and a 
map relating the site to these areas;  
 
Response 


• Currently there are no non-attainment areas designated in the State of Wyoming. One 
area (Joana Field) located approximately 200 miles west of the Ludeman Project has 
been recommended to be classified as non-attainment for Ozone, but has yet to be 
officially classified by EPA. 
 


6.3.7 Noise 


3) Current and historical noise levels at sensitive areas, as identified above, as energy 
equivalent sound level (Leq) or the day-night average sound level (Ldn) reported on the dBA 
scale 
 
Response 6.3.7(3) 


• Section 3.7 Noise 3.7.1 Affected Environment estimates noise levels at 22 to 38 dBA 
• Section 4.7 Noise Impacts 


 
6.3.8 Historic and Cultural Resources 


3) Qualifications of the surveyors; and 
 
Response 6.3.8(3) 


• Contractors or consultants listed on the Wyoming State Historical and Preserviation 
Office (SHPO) website although not endorsed by the SHPO have to meet the 
professional qualification requirements as specified by the Secretary of Interior to 
conduct Cultural or Historic surveys.  Ethnoscience, Inc. is listed as a Cultural 
Resources Consultant on the SHPO website therefore indicating they meet the 
professional requirements as specified by the Secretary of Interior as included in  36 
CFR Part 61. 


 
6) The results of any consultation with Federal, State, local, and affected American Indian tribal 
agencies; 
 
Response 6.3.8(6) 


• The applicant has not been delegated this contact authority by the NRC.  Currently NRC 
is the lead agency for this consultation with SHPO and Tribal authorities. 


 
7) The comments from any organizations and individuals contacted by the applicant who 
provided significant information concerning the location and assessment of cultural and historic 
properties; and 


Response 6.3.8(7) 
• The applicant has not been delegated this contact authority by the NRC.  Currently NRC 


is the lead agency for this consultation with SHPO and Tribal authorities. 
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6.3.9 Visual/Scenic Resources 


7) Regionally or locally important or high quality views associated with proposed action sites; 
 
Response 6.3.9(7) 


• Section 3.9 Visual and Scenic Resources 
• Section 4.9 Visual/Scenic Resources Impacts 
• Section 5.9 Mitigation Measures for Visual/Scenic Resources 


9) Regulatory information related to land-use zoning requirements of the local community or 
urban areas, sign ordinances or regulations of the local community or urban area, design guides 
of the local community or urban area, and buffer-zone (or greenbelt-zone) requirements of the 
local community or urban area; 
 
Response 6.3.9(7) 


• Not Applicable the majority of the project area is privately owned and this is at the 
landowner’s discreassion. There are no local community urban areas, or sign ordinances 
requirements within the project area.  Discussions with the Converse County zoning 
department confirmed no ordinances are the place for the project area boundaries. 


 
10) Summary of any coordination with appropriate local area community planners and/or urban 
planners; and 


Response 6.3.9(10) 
• Not Applicable project is on privately owned lands and this is the landowner’s discretion 


and not regulated by local community or urban planners. 


6.3.10 Socioeconomic 


4) Area’s tax structure and distribution; 
 
Response 6.3.10(4) 


• Section 3.10 Socioeconomics 
• Section 4.10 Potential Socioeconomics Impacts 
• Section 7.3.3 State and Local Tax Revenue Benefits 


 
6.3.11 Public and Occupational Health 


3) Major sources and levels of chemical exposure; express levels in appropriate units; 
 
Response 6.3.11(3) 


• Section 3.11 Public and Occupational Health 
• Section 4.12 Potential Public and Occupational Health Impacts 


 
4) Historical exposures to radioactive materials; 
 
Response 6.3.11(4) 


• Historical exposures to radiological materials have been essentially background levels 
as discussed in the following Sections. 
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• Section 4.12 Potential Public and Occupational Dose 
• Section 4.12.3.3.5 Population Dose 


 
6.3.12 Waste Management 


1) Descriptions of all (i.e., no radioactive, radioactive, mixed, and hazardous) current waste 
systems, including quantities, composition, and frequency of waste generation [Effluent 
discharges do not need to be discussed if previously covered (i.e., air effluents in Air Quality 
section and liquid effluents in the Water Quality section)] 


Response 6.3.12(1) 
• Not Applicable.  Uranium One does not foresee the creation of a mixed waste as defined 


in 40 CFR 261and as such mixed waste was not included for discussion in the Waste 
Management Section of the ER.  Deep disposal wells will be utilized to dispose of 
solutions utilized for the extraction of Uranium this could include but is not limited to 
solutions utilized in the decontamination process of building and or equipment. The 
following Sections discuss ALL current waste systems utilized at the Ludeman Facility: 


• Section 1.11 Waste Management 
• Section 4.13 Potential Waste Management Systems 
• Section 5.13 Mitigation Measures for Waste Management Impacts 


 
2) Information on current disposal activities including size and location of disposal sites as well 
as the plans for ultimate treatment and/or restoration of retired disposal sites (other than 
licensed commercial sites); 


Response 6.3.12(1)  
• Not Applicable as discussed in the following Sections current disposal is intended to go 


to a municipal landfill for non-radiological waste and to a licensed disposal facility for 
radiological contaminated waste.  Both of these options would be considered licensed 
commercial sites as they are permitted by the Wyoming Department of Environmental 
Quality or the NRC. 


• Section 1.11 Waste Management 
• Section 4.13 Potential Waste Management Systems 
• Section 5.13 Mitigation Measures for Waste Management Impacts 
• SUA-1341, License Condition 9.3 
• SUA-1341, License Condition 9.7 
• SUA-1341, License Condition 9.8 


 
4) Identification of direct radiation sources stored onsite as solid waste (e.g., independent fuel 
storage). 
 
Response 6.3.12(4) 


• Not Applicable. Uranium One has no other direct radiation sources stored onsite at this 
time and any direct sources would have to be licensed with NRC separately from the 
Willow Creek License and would have specific requirements for disposal of these direct 
sources.  
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6.4 ENVIRONMENTAL IMPACTS 


6.4.1 Land Use Impacts 


2) Land-use impacts of any related Federal action that may have cumulatively significant 
impacts 


Response 6.4.1(1) 
• Section 3.1 Land Use 
• Section 4.1 Potential Land Use Impacts 
• Section 5.1 Mitigation Measures for Land Use Impacts   


 
4) Impacts from institutional controls 


Response 6.4.1(4) 
• Not Applicable land will be returned to their pre-existing land use (rangeland/grazing) 


and released for unrestricted use following decommissioning. 
• Section 3.1 Land Use 
• Section 4.1 Potential Land Use Impacts 
• Section 5.1 Mitigation Measures for Land Use Impacts 


 
6.4.2 Transportation Impacts 


4) Impacts of construction transportation such as fugitive dust, scenic quality, and noise; 
 
Response 6.4.2(4) 


• Section 4.2 Potential Transportation Impacts 
• Section 4.6 Potential Air Quality Impacts 
• Section 4.7 Potential Noise Impacts 
• Section 4.9 Potential Visual/Scenic Resources Impacts 
• Section 5.2 Mitigation Measures for Transportation Impacts 
• Section 5.6 Mitigation Measures for Air Quality Impacts 
• Section 5.7 Mitigation Measures for Noise Impacts 
• Section 5.9 Mitigation Measures for Visual/Scenic Resources Impacts 


 
10) Radiological dose for incident-free scenarios to public and workers; and 


Response 6.4.2(10) 
• Radiation dose for public and workers is addressed in the following manner in each of 


the below Sections:  Resin and YC transportation will be conducted within the guidelines 
of an “Exclusive Use” shipment as designated under DOT and NRC regulations. 
Radiological doses to worker and public for incident-free scenarios would be consistent 
with those dose limits as specified in 49 CFR and NRC regulations for those shipment 
types. 


• Sections 4.2 Potential Transportation Impacts 
• Sections 5.2 Mitigation Measures for Transportation Impacts 
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11) Impacts of operating transportation on the environment (e.g., fire from equipment sparking) 


Response 6.4.2(11) 
• Environmental Report discusses that fire extinguishers will be available on vehicles and 


equipment which is an OSHA requirement. There is discussion on the construction of 
roadways which will remove vegetative materials to minimize this potential. 


• Section 4.2 Potential Transportation Impacts 
• Section 5.2 Mitigation Measures for Transportation Impacts 
• Section 5.2.3 Fires and Explosions 


 
6.4.3 Geology and Soils Impacts 


Summarize known and potential geological impacts, mitigation measures and cumulative effects 


Response 6.4.3, Read the Following Sections: 
• Section 3.3 Geology 
• Section 4.3 Potential Geology and Soil Impacts 
• Section 5.3 Mitigation Measures for Geology and Soils Impacts 


6.4.4 Water Resource Impacts 


5) Withdrawals and returns of ground and surface water during all phases; 


Response 6.4.4(5) 
• Section 4.4 Potential Water Resource Impacts 
• Addendum 3.4-A through Addendum 3.4-F 


 
6) Identification of impacted ground and surface water users, including descriptions of the site 
and regional water bodies (including sole-source aquifers) and ground water aquifers (Section 
5.3.5, Water Resources), surface-water and ground water sources used, identification and 
locations of ground water and surface water users and areas that could be impacted, the 
compatibility of proposed water uses with existing and known water rights and allocations, 
descriptions of any transfer of water rights (e.g., from irrigation use to facility consumptive use) 
and the impacts associated with such transfers; 
 
Response 6.4.4(6) 


• Section 3.4 Hydrology 
• Section 4.4 Potential Water Resource Impacts 
• Section 5.4 Mitigation Measures for Water Resources Impacts 
• Addendum 3.4-A through Addendum 3.4-F 
• Appendix A-1 


 
7) Descriptions of any proposed practices and measures to control impacts to water quality 
and/or quantity (e.g., protection of natural drainage channels and water bodies, protection of 
shorelines and beaches, restrictions on access to and use of surface water, protection against 
saltwater intrusion, and handling of fuels, lubricants, oily wastes, chemical wastes, sanitary 
wastes, herbicides, and pesticides); and Identification of predicted cumulative effects on water 
resources 
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Response 6.4.4(7) 
• Section 4.4 Potential Water Resource Impacts 
• Section 5.4 Mitigation Measures for Water Resources Impacts 
• WDEQ-WQD will require a Stormwater Permit for the site 
• Site will have a Spill Prevention Control Countermeasure Plan (SPCC)   


 
6.4.5 Ecological Resources Impacts 


1) Site map showing proposed buildings, land to be cleared, areas to be cleared along stream 
banks, areas proposed for dredge material, areas to be dredged, and waste disposal areas; 
 
Response 6.4.5(1) 


• Section 1 Introduction of the Environmental Report 
  Figure 1-5 and 1-6 
  Figure 1-2 


• Section 4.5 Potential Ecological Resources Impacts 
• Section 4.3 Potential Geology and Soils Impacts 
• Section 4.4 Potential Water Resources Impacts 
• There are no proposed dredge materials or areas to be dredged. 
• No waste disposal areas are planned 


 
2) Documentation of Section 7 consultations with the FWS on the impact of the proposed action 
on endangered and threatened species and critical habitat, as discussed in Section 1.4; 
 
Response 6.4.5(2) 


• Section 3.5.5.4, No Threatened and Endangered Species were documented in the 
proposed project area. No designated critical or crucial habitats for any species occur in 
the area, including big game. 


 
5) Area of disturbance for each habitat type, and an estimate of the amount of these habitats 
that will be destroyed relative to the total amount present in the region; 
 
Response 6.4.5(5) 


• Table 3.5.23 lists the habitat types identified in the Ludeman Project Area. Two habitat 
types make up approximately 92% of the overall habitat types for the site. Based on the 
proposed disturbance of 815 acres and 92% of the total project area (19,888 Acres) it 
can be estimated that 4.4% of the two main (largest area) habitat types may be 
disturbed. All lands associated with the project will be reclaimed to an acceptable post 
mining land use, thus no habitats will be destroyed but temporarily taken out of use. 


• Section 3.5.5.3 Ecological Resources, Terrestrial Ecology, Wildlife 
• Section 4.5 Potential Ecological Resources Impacts 
• Section 5.5.2 Mitigation Measures for Ecological Resources, Wildlife and Fisheries. 


 


6) Maintenance practices such as use of chemical herbicides, roadway maintenance, and 
mechanical clearing that are anticipated to effect biota 
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Response 6.4.5(6) 
• Section 5.5.1 Mitigation Measures – Vegetation 
• Section 5.6 Mitigation Measures for Air Quality Impacts 
• Section 5.1.2 Surface Disturbance 


8) Any proposed activities expected to impact communities or habitats that have been defined 
as rare or unique or that support threatened and endangered species; 
 
Response 6.4.5(8) 


• No communities or habitats have been classified as rare or unique or that support 
threatened or endangered species within the project boundary. Refer to question 
6.4.5(2). 


• Section 4.5 Potential Ecological Resources Impacts 
• Section 5.5 Mitigation Measures for Ecological Resources Impacts 


 
6.4.6 Air Quality Impacts 


2) Table comparing effluent concentrations to regional air quality parameters (effluent 
concentrations should be provided for both short and long term impacts); 
 
Response 6.4.6(2) 


• Not Applicable.  Effluent concentrations from the site are typically related to 
radionuclides and for an ISR Satellite facility specifically radon.  Regional air quality 
parameters do not typically address radionuclide concentrations but rather particulate.  
The site has listed the particulate emissions from the site for traffic, construction and 
during operations as 15.5 tons per year which is well below the EPA definition of a Major 
Source and minuscule in comparison to other mining sources in the region. Construction 
air quality impacts would be considered short term, traffic would be both short term and 
long term and operations would be considered long term Impacts. Potential impacts to 
air quality are discussed in the following Sections of the Environmental Report: 


 
• Section 4.6 Potential Air Quality Impacts 
• Section 4.12 Potential Public and Occupational Health Impacts  
• Appendix C MILDOS Report 
• Appendix D RESRAD Report 
• Section 4.14.1.6 Potential Cumulative Air Quality Impacts 
• Section 5.6 Mitigation Measures for Air Quality Impacts 


Section 5.12 Mitigation Measures for Public and Occupational Health Impacts 


3) Release point characteristics (i.e., elevation above grade, inside vent or stack diameter, 
physical shape, flow rate, effluent temperature, exit velocity, release frequency, or other 
appropriate information to allow calculation of transport and diffusion); 
 
Response 6.4.6(3) 


• Not Applicable. The Ludeman site is a satellite facility and thus has no stack for release 
of emissions.  Only emissions will be natural ventilation for radon as discussed in 
application. 


• Section 4.6 Potential Air Quality Impacts 
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• Section 4.12 Potential Public and Occupational Health Impacts 
 
5) Detailed descriptions of the models and assumptions used to determine normalized 
concentration and/or relative deposition [The meteorological data used in these models should 
be identified (Section 6.3.6, Meteorology, Climatology, and Air Quality).]; 
 
Response 6.4.6(5) 
Uranium One does not understand specifically what information NRC is requesting with this 
question and needs further clarification.  Modeling and assumptions for air quality 
concentrations and deposition for an ISR Satellite facility whose emissions are either particulate 
or radon are addressed in the following sections: 
 


• Section 4.6 Potential Air Quality Impacts 
• Section 4.12 Potential Public and Occupational Health Impacts  
• Appendix C MILDOS Report 
• Appendix D RESRAD Report 


 
6) Normalized concentration and/or relative deposition at points of potential maximum 
concentration outside the site boundary, at points of maximum individual exposure, and at 
points within a reasonable area that could be impacted (Section 6.3.6, Meteorology, 
Climatology, and Air Quality); 
 
Response 6.4.6(6) 


• Appendix C MILDOS Report 
 
9) Description of cumulative air quality impacts 
 
Response 6.4.6(9) 


• Section 4.14.1.6 Potential Cumulative Air Quality Impacts 
 
6.4.7 Noise Impacts 


2) Major point and line sources (for locations described above), including all models, 
assumptions and input data; 
 
Response 6.4.7(2) 


• Section 3.7 Noise 
• Section 4.7 Potential Noise Impacts 
• Section 5.7 Mitigation Measures for Noise Impacts 


 
4) Potential impacts to sensitive receptors (i.e., hospitals, schools, residences, wildlife); 
 
Response 6.4.7(4) 


• Not Applicable. Project is on private land and hospitals, schools and not in close 
proximity to the facility. 


• The Negley subdivision is approximately 1.5 miles from the proposed Leuenberger 
Satellite Facility location and no noise impacts are expected. 


• Impacts to wildlife have not been identified. 







Uranium One 
NUREG 1748 Acceptance responses 
Ludeman Amendment Application   SUA-1341 
  
 


15 
 


• Section 4.7 Potential Noise Impacts 
• Section 4.14.1.7 Potential Cumulative Impacts  
• Section 4.14.1.5 Potential Cumulative Ecological Resources Impacts  


 
6) Description of noise related cumulative impacts 


Response 6.4.7(6) 
• Section 4.14.1.7 Potential Cumulative Noise Impacts 


6.4.8 Historic and Cultural Resources Impacts 


1) Overlay maps where a base map showing known and potential sites is overlain by maps 
identifying the nature and extent of the impacts from each alternative [Summary information that 
does not include site-specific or property-specific data should be included in cases where 
specific information may lead to vandalism or scavenging.]; 
 
Response 6.4.8(1) 


• Section 3.8 Historic and Cultural Resources 
• Section 4.8 Potential Historical and Cultural Resources Impacts 
• Section 5.8 Mitigation Measures for Historical and Cultural Resources Impacts 
• Appendix B Historic and Cultural Resources Report 
• SUA-1341, License Condition 9.9 


 
2) Impacts to historic and cultural resources during construction, operation, or decommissioning; 
 
Response 6.4.8(2) 


• Section 3.8 Historic and Cultural Resources 
• Section 4.8 Potential Historical and Cultural Resources Impacts 
• Section 5.8 Mitigation Measures for Historical and Cultural Resources Impacts 
• Appendix B Historic and Cultural Resources Report 
• SUA-1341, License Condition 9.9 


 
3) Indirect impacts (e.g., vandalism on known cultural resource sites in the area of potential 
effects, visual impact, denial of access) resulting from land-use changes, secondary growth and 
development, or direct construction activities; 
 
Response 6.4.8(3) 


• Not Applicable. Land is privately owned and as identified in Section 5.1.5 the post mining 
land-use will not change from the current use of (Livestock Grazing – Pasture Land). 


 
4) Documentation of SHPO and/or THPO consultations on the impact of the proposed action on 
significant cultural and historic resources as discussed in Section 1.4; 
 
Response 6.4.8(4) 


• The applicant has not been delegated this contact authority by the NRC.  Currently NRC 
is the lead agency for this consultation with SHPO and Tribal authorities. 
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5) Reference to SHPO and/or THPO comments on the impact of the proposed project on 
significant cultural and historic resources as discussed in Section 1.4; 
 
Response 6.4.8(5) 


• The applicant has not been delegated this contact authority by the NRC.  Currently NRC 
is the lead agency for this consultation with SHPO and Tribal authorities. 


 
6) State laws and plans for historic preservation, if needed; 
 
Response 6.4.8(62) 


• Wyoming State Historic Preservation Office (SHPO) has regulations in place for cultural 
resource evaluation, documentation and protections primarily under the National Historic 
Preservation Act for Federal and State actions. 


• Project is on private lands and some of the cultural and historic preservation is subject to 
the land-owners discretion. 


 
7) Potential for human remains to occur in the project area and plans for complying with Native 
American Graves Protection and Repatriation Act regulations in the event of an inadvertent 
discovery [An inadvertent discovery of such items during construction may necessitate a work 
stoppage of up to 30 days and consultation under this Act’s procedures.]; 
 
Response 6.4.8(7) 


• The Willow Creek License has a specific provision as a License Condition for cultural 
Resources. This standard Condition will likely also apply to the Ludeman Project. 


• SUA-1341, License Condition 9.9 
 
8) Practices and procedures or alternative designs to minimize adverse impacts [Mitigation 
measures could include: (i) limiting the magnitude of the undertaking; (ii) modifying the 
undertaking through redesign, reorientation or construction on the proposed action; (iii) repair, 
rehabilitation, or restoration of an affected historic property as opposed, for instance, to 
demolition; (iv) preservation and maintenance operations for involved historic properties; (v) 
documentation (drawings, photos, histories) of building or structures that must be destroyed or 
substantially altered; (vi) relocation of historic properties; and (vii) salvage of archaeological or 
architectural information and materials.]; and 
Description of cumulative impacts on historic and cultural resources 


Response 6.4.8(8) 
• Section 4.14.3.8 Potential Cumulative Cultural Resources Impacts 


 
6.4.9 Visual/Scenic Resources Impacts 


1) Photos of the site with the alternatives superimposed; 


Response 6.4.9(1) 
• Addendum 2.4-A of the Technical Report depicts the various vantage points of the 


proposed Satellite locations, reasonable alternatives were evaluated in Section 2.1 and 
reasonable alternatives considered but rejected were presented in Section 2.1.3 and 
carried forward in the impacts evaluations. 
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3) Significant visual impacts from each alternative, including; 
Physical facilities that are out of character with overall existing architectural features; 


- Structures that may partially or completely obstruct views of existing landscape 
- Structures that create visual intrusions in the existing landscape character (e.g., radar 


towers, power lines, etc.); 
 
Response 6.4.8(3) 


• Section 4.9 Potential Visual/Scenic Resources Impacts  
 


6) Description of cumulative impacts to visual/scenic quality 
 
Response 6.4.8(6) 


• Section 4.14.1.9 Potential Cumulative Visual Impacts 
 
6.4.10 Socioeconomic Impacts 
 
3) Impacts to area’s tax structure and distribution; 
 
Response 6.4.10(3) 


• Section 3.10 Socioeconomics 
• Section 4.10 Potential Socioeconomics Impacts 
• Section 7.3.3 State and Local Tax Revenue Benefits 


 
6) Description of cumulative impacts to socioeconomic resources 
 
Response 6.4.10(6) 


• Section 4.14.1.10 Potential Cumulative Socioeconomics Impacts 
 
6.4.12 Public and Occupational Health Impacts 
 
2) For liquid no radioactive discharge to water or air, provide the basis for analysis and the 
following information (Section 6.4.4, Water Impacts and Section 6.4.6, Air Quality Impacts): 


- Transit time to the points of analysis; 
- Liquid stream discharge rate; and 
- Dilution factor at the points of analysis 
 


Response 6.4.12(2) 
• As discussed previously, the Ludeman Amendment Application did not propose direct 


discharge to water. 
• Appendix C MILDOS Report – would represent the only potential discharge to air. 


 
4) Location and characteristics of liquid and gaseous releases (from Sections 6.4.4, Water 
Resources Impacts, and 6.4.6 Air Quality Impacts); 


Response 6.4.12(4) 
• Section 4.4 Potential Water Resources Impacts 
• Section 4.6 Potential Air Quality Impacts 
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5) Measured non radiological concentrations, airborne and waterborne, at specific locations 
where environmental monitoring data exist (Section 6.6, Environmental Measurements and 
Monitoring Programs); 


Response 6.4.12(5) 
• Section 5.4 Mitigation Measures for Water Resources Impacts 
• Section 5.6 Mitigation Measures for Air Quality Impacts 
• License Condition 11, SUA-1341 


 
7) Calculated exposure to the public or calculated average annual concentration of no 
radioactive releases to air and water; including all models, assumptions, and input data in order 
to determine compliance (e.g, 40 CFR 50, 59, 60, 61, 122, 129, 131, etc.); 
 
Response 6.4.12(7) 


• As discussed previously, the Ludeman Amendment Application did not propose direct 
discharge to water. 


• Section 3.6.3.6 Air Quality 
 
8) Number and principal locations of workers who will be exposed to the sources described 
above and the total amount of time per year that they will spend at those locations; 
 
Response 6.4.12(8) 


• Not Applicable, as per the response to 6.4.12(7). 
 
9) Calculated exposure to the workforce including all models, assumptions, and input data in 
order to determine compliance with 29 CFR 1910; 
 
Response 6.4.12(9) 


• The Ludeman OSHA Compliance will be covered under the Willow Creek Industrial 
Safety Program, modified as necessary for site specific conditions. 


 
11) Description of no radiological cumulative impacts to public and occupational health 
 
Response 6.4.12(11) 


• Section 4.14.1.11 Potential Cumulative Health Impacts 
• Section 5.12. Mitigation Measures for Public and Occupational Health Impacts 


 
6.4.12.1.2 Pathway Assessment 
 
3) For each radioactive discharge to water or air, provide the basis for analysis and the following 
information (Sections 6.4.4, Water Resources Impacts and 6.4.5, Air Quality Impacts): 


- Transit time to the points of analysis; 
- Discharge rate; and 
- Dilution factor at the points of analysis 
 
Response 6.4.12.1.2(3) 
• As discussed previously, the Ludeman Amendment Application did not propose direct 


discharge to water. 
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• Appendix C MILDOS Report – would represent the only potential discharge to air. 
• Section 4.6 Potential Air Quality Impacts 
 


1) Distributional data for radial sectors centered on the cardinal compass directions for radial 
distances (immediate area to affected region) including: 


• Projected population during and after each alternative (Section 6.4.10, 
Socioeconomic Impacts); 


• Current annual meat production, current annual milk production, current annual 
vegetable production, and current commercial fish and invertebrate catch (Section 
6.3.2, Land Use); and 


 
Response 6.4.12.1.2(1) 


• Section 3.1 Land Use 
• There is no vegetable production, milk production or commercial fishing within the 


Ludeman project boundary. 
 
2) Crop yield, annual production, growing period, crop type, and amounts consumed and 
fractional ingestion of contaminated food and water for: Irrigated land using water withdrawn 
within the affected region of the proposed action, include irrigation rate; and Land affected by 
airborne emissions and deposition; 
 
Response 6.4.12.1.2(2) 


• There is no crop produced (Irrigated or dry-land) within the project area. Some fields 
were planted years ago to Crested Wheatgrass (Agropyron Cristatum) primarily to 
function as spring calving areas.  


• Section 3.1 Land Use 
 
3) Animal husbandry, facilities, agricultural practices, game harvests, or food   processing 
operations having the potential for contributing incrementally to either individual or population 
doses 
 
Response 6.4.12.1.2(3) 
Not applicable, the project area lands are used exclusively for livestock grazing; these activities 
would have no potential to contribute to either individual or population doses. Dose or exposure 
pathway information is discussed in the following Sections in the Environmental Report: 


• MILDOS Report Appendix C 
• RESRAD Report Appendix D  


 
6.4.12.2.2 Public and Occupational Exposure 
 
9) Description of cumulative impacts to public and occupational radiological exposure. 
 
Response 6.4.12.2.2(9) 


• Section 4.12 Potential Public and Occupational Health Impacts 
• Section 5.12 Mitigation Measures for Public and Occupational Health Impacts 
• Section 4.14.1.11 Potential Cumulative Health Impacts 
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6.4.13 Waste Management 


1) Descriptions of the sources, types, quantities, composition of solid, hazardous, radioactive 
and mixed wastes expected from the proposed action; 


Response 6.4.13(1) 
• Uranium One does not foresee the creation of a mixed waste as defined in 40 CFR 


261and as such mixed waste was not included for discussion in the Waste Management 
Section of the ER. 


 
Source types and quantities are discussed in the following Sections: 


• Section 4.13 Potential Waste Management Systems 
• Section 1.11 Waste Management 
• Section 5.13 Mitigation Measures for Waste Management Impacts 


 
4) A waste-minimization plan that identifies process changes that can be made to reduce or 
eliminate waste, including a description of methods to minimize the volume of waste; and 


Response 6.4.13(4) 
• Section 4.13.1 Proposed Waste Management Systems  
• A Waste Minimization is discussed in this Section 4.13.1 for Brine, 11e(2), Liquid and 


Solid Waste. 
 
5) Description of waste management cumulative impacts 


Response 6.4.13(4) 
• Cumulative Waste Impacts are not specifically addressed in the EA. However the 


estimated 2000 yd3


 


 or 225 tons of solid waste generated by the Ludeman Project is less 
than 1% of the annual solid waste disposal placed in the Casper City landfill. The 
National Solid Waste Management System list waste disposal for Casper Municipal 
Landfill for 2009 at 109,223 tons. 








Uranium One
Ludeman License Amendment Application
Negley Well elevation survey 3.10.12


N-1 Could not access land on 3.10.12, will continue to seek landowner permission
N-2 Could not access land on 3.10.12, will continue to seek landowner permission
N-3 5265.328 Potential discrepancy in survey values, will be rechecked in the field 3.17.12
N-4 5256.118
N-5 5266.438
N-6 5242.138
N-7 5271.736
N-8 Well not in Negley area
N-9 5370.671
N-10 5226.116
N-11 5324.617 Potential discrepancy in survey values, will be rechecked in the field 3.17.12
N-12 5261.946
N-13 5275.074
N-14 5272.697
N-15 5258.096
N-16 5251.439
N-17 5235.746
N-18 5220.738
N-19 5204.667
N-20 5269.285
N-21 5277.782
N-22 Could not access land on 3.10.12, will continue to seek landowner permission
N-23 5242.107
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