
Enclosure 

 
 
 

ENVIRONMENTAL ASSESSMENT 
FOR AMENDMENT TO SOURCE MATERIALS LICENSE SUA-56 

REVISED GROUNDWATER PROTECTION STANDARDS 
 
 

WESTERN NUCLEAR, INC. 
SPLIT ROCK URANIUM MILL TAILINGS SITE 

JEFFREY CITY, FREMONT COUNTY, WY 
 
 
 
 
 
 
 

January 2010 
 

Source Materials License SUA-56 
Docket No. 40-1162 

 
 
 
 
 
 
 
 
 
 
 

PREPARED BY 
 

U.S. NUCLEAR REGULATORY COMMISSION 
OFFICE OF FEDERAL AND STATE MATERIALS AND ENVIRONMENTAL MANAGEMENT 

PROGRAMS 
DIVISION OF WASTE MANAGEMENT AND ENVIRONMENTAL PROTECTION 

 
 
 
 
 
 

 
 



 

 

 
ENVIRONMENTAL ASSESSMENT FOR 

REVISED GROUNDWATER PROTECTION STANDARDS 
WESTERN NUCLEAR, INC., SPLIT ROCK URANIUM MILL TAILINGS SITE 

JEFFREY CITY, FREMONT COUNTY, WY 
 
 
1.0 Introduction 
 
The U.S. Nuclear Regulatory Commission (NRC) staff prepared this environmental assessment 
(EA) as part of the regulatory process in response to a recent license amendment request 
submitted by Western Nuclear, Inc. (WNI), dated December 1, 2008 (WNI 2008a); February 7, 
2009 (WNI 2009a); and March 9, 2009 (WNI 2009b).  Within the request, WNI proposes to have 
an alternate concentration limit (ACL) for selenium.  This is being requested because 
groundwater monitoring results from the WNI point of compliance (POC) Well 5 have, on 
multiple occasions, exceeded the current groundwater protection standard of 0.013 milligrams 
per liter (mg/L) for selenium (NRC 2008a).  Information from a June 16, 2009 WNI response to 
an NRC staff request for additional information (MGC 2009) was also considered.  This EA is 
largely based on a previous EA dated August 29, 2006 (NRC 2006a), which was prepared in 
response to the WNI application for ACLs for groundwater standards in License Condition 
(LC) 74 to Source Materials License SUA-56 (WNI 1999).  The proposed ACLs were approved 
and a license amendment issued on September 28, 2006 (NRC 2006b). 
 
An ACL is an alternate standard for groundwater protection.  An ACL could be approved if the 
licensee can ensure that the requested constituent is as low as is reasonably achievable 
(ALARA) and if it can demonstrate that the requested constituent will not pose a substantial 
present or potential hazard to human health or the environment as long as the ACL is not 
exceeded. 
 
1.1   Background 
 
The Split Rock Uranium Mill Tailings Site is located in southeast Fremont County, WY, south of 
the Sweetwater River, at the head of two alluvium-filled valleys.  Original site features include 
the mill complex; main office; old, new, and alternate tailings impoundments; sewage lagoon; 
waste trench; and northwest (NW) valley seepage pond.  WNI began installation of its Split 
Rock site ore-processing mill in 1956.  The site was originally selected in conjunction with the 
U.S. Atomic Energy Commission and was approved on the basis of its (1) proximity to U.S. 
Highway 287, (2) favorable location for a future town, (3) centralized location between ore 
bodies to the north and south, and (4) favorable hydrogeologic conditions for rapid tailings water 
infiltration (WNI 1999).  WNI used acid leach, ion exchange, and solvent extraction to process 
approximately 6,985,322,500 Kilograms (kg) (7.7 million tons) of uranium ore from 1957 to 
1981.  The mill was designed originally to process 362,900 kg (400 tons) of ore per day; 
however, in 1961, the mill’s processing capacity was increased to 766,600 kg (845 tons) per day 
because of a heightened demand for uranium.  By 1967, milling capacity had increased to 
approximately 1,088,600 kg (1,200 tons) per day to accommodate contracts with both private 
industry and the U.S. Atomic Energy Commission.  After a series of expansions in the 1970s, 
the mill was processing 1,542,200 kg (1,700 tons) of ore per day.  On June 19, 1981, WNI 
announced that the mill would be placed on standby because of a diminishing demand for the 
ore and because of depressed uranium prices.  The mill remained on standby until 1986 when 
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the NRC staff amended the license to terminate the use of the tailings impoundments for 
disposal, and WNI was required to submit a tailings reclamation plan.  WNI decontaminated and 
decommissioned the mill in the summer of 1988.  Mill components were dismantled and buried 
in the areas designated as the mill burial site, which is located primarily beneath the location of 
the former mill. 
 
Process waste in the form of tailings solids and acidic liquids was discharged to the unlined 
tailings impoundments that were operated from 1957 to 1981.  These impoundments were 
designed in 1957 when the original U.S. Atomic Energy Commission license (R-205) was 
issued.  The criteria for the tailings pond design favored the elimination of process effluents by 
ground seepage, thus maximizing tailings storage while decreasing water storage and handling 
requirements.  Three primary tailings disposal areas were used during the operational life of the 
mill—the old, alternate, and new tailings impoundments.  Approximately 6,985,322,500 kg 
(7.7 million tons) of tailings were deposited in these impoundments.  Because WNI used an 
infiltration process to help dewater tailings, seepage from the tailings impoundments 
contaminated groundwater in underlying aquifers.  As a result, several corrective actions were 
performed throughout the operational and reclamation history of the site. 
 
A formal corrective action program (CAP) was implemented in 1990 and discontinued in 2006 
when the licensee obtained long-term institutional controls (ICs) on groundwater use within the 
long-term surveillance boundary (LTSB) and obtained approved ACLs for ammonia, 
manganese, molybdenum, nitrate, radium-226, radium-228, and natural uranium (NRC 2006b).  
These long-term ICs included purchasing land or establishing durable and enforceable 
restrictions on domestic groundwater use on all properties within the LTSB.  The LTSB was 
defined as the modeled extent that uranium (the most abundant and mobile constituent) would 
travel within the compliance period.   
 
In accordance with the current license, all wells within the LTSB are monitored semi-annually for 
uranium and sulfate and annually for aluminum, ammonia, antimony, arsenic, beryllium, 
cadmium, chloride, fluoride, lead, manganese, molybdenum, nickel, nitrate, pH, radium-226 and 
-228, selenium, sulfate, thallium, thorium-230, total dissolved solids, and uranium.  Certain wells 
within the LTSB are monitored more frequently.  Additionally, five surface water sampling 
locations on the Sweetwater River are sampled semi-annually.       
 
1.2 The Proposed Action (Environmental Review Needed) 
 
The proposed action will modify the groundwater protection standards in the license and will 
amend the license to match current site conditions.  Specifically, WNI has requested an ACL for 
selenium at the POC wells of 0.05 mg/L, which is equal to the U.S. Environmental Protection 
Agency’s (EPA’s) maximum contaminant level (MCL) for drinking water in Title 40 of the Code 
of Federal Regulations (40 CFR) Part 141.  WNI has also requested that natural uranium trigger 
levels for licensee action be set at background levels, specifically 0.087 mg/L for the Split Rock 
aquifer, and 0.044 mg/L for the flood-plain aquifer at the LTSB, except for Well SWAB-32, which 
is discussed later in this EA. 
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1.3 Need for the Proposed Action 
 
In accordance with WNI LC 74B, two monitoring wells located downgradient of the main tailings 
impoundment (Wells 5 and 21) were designated as POC wells.  On multiple occasions, 
groundwater quality results from POC Well 5 exceeded the current groundwater protection 
standard of 0.013 mg/L for selenium (NRC 2008a).  WNI requests to change the existing 
standard for selenium to the EPA MCL for drinking water as the new ACL.   
 
WNI also seeks to change LC 74D to set the natural uranium trigger levels for licensee actions 
at essentially background levels (0.087 mg/L for the Split Rock aquifer and 0.044 mg/L for the 
flood-plain aquifer).  Approval of this would reflect the actual background levels for natural 
uranium at the site. 
 
1.4 Regulatory Environment 
 
1.4.1 Federal and State Authorities 
 
NRC source material licenses are issued under 10 CFR Part 40, “Domestic Licensing of Source 
Material.”  In addition, the Uranium Mill Tailings Radiation Control Act of 1978, as amended, 
requires persons who conduct uranium source material operations to obtain a byproduct 
material license to own, use, or possess tailings and wastes generated by the operations. 
 
This EA has been prepared in accordance with 10 CFR Part 51, “Environmental Protection 
Regulations for Domestic Licensing and Related Regulatory Functions,” which implements the 
NRC’s environmental protection program under the National Environmental Policy Act of 1969, 
as amended.  In accordance with 10 CFR Part 51, an EA serves the following purposes: 
 
• It briefly provides sufficient evidence and analysis for determining whether to prepare an 

environmental impact statement or a finding of no significant impact. 
 
• It facilitates preparation of an environmental impact statement when one is necessary. 
 
• It demonstrates the NRC’s compliance with the National Environmental Policy Act of 

1969 when an environmental impact statement is not necessary. 
 
Information presented in this EA includes a detailed description of the proposed action, the 
impacts of the proposed action, and the impacts of alternatives to the proposed action, including 
the no-action alternative.  In undertaking this project, the licensee committed to complying with 
all applicable Federal and State regulations. 
 
Under Criterion 5B of Appendix A, “Criteria Relating to the Operation of Uranium Mills and the 
Disposition of Tailings or Wastes Produced by the Extraction or Concentration of Source 
Material from Ores Processed Primarily for Their Source Material Content,” to 10 CFR Part 40, 
the NRC can grant ACLs for groundwater at uranium mill tailings sites provided that the new 
limits are protective of human health and the environment.  In approving ACLs, Criterion 5B(6) 
requires the licensee to address, and NRC to consider, a number of factors.  Specifically, 
Criterion 5B(6)(a) requires that potential adverse effects on groundwater quality be considered, 
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and Criterion 5B(6)(b) requires that potential adverse effects on hydraulically connected surface 
water quality be considered.  ACLs must also meet the ALARA criterion found in Criterion 5B(6).  
WNI has proposed an ACL that it considers protective of human health and the environment on 
the basis that it is equal to the EPA MCL for drinking water in 40 CFR 141.  Additionally, WNI 
has provided evidence supporting its argument that the value selected for selenium is ALARA.  
Groundwater outside of the LTSB, unaffected by 11e.(2) byproduct materials, is regulated by 
the State of Wyoming.   
 
The values listed in 10 CFR 40, Appendix A, Table 5C, were originally equal to EPA’s standards 
in 40 CFR 141, and 40 CFR 192.  U.S. EPA has revised some of these limits in 40 CFR 141 
(under the Safe Drinking Water Act).  In particular the value for selenium under 40 CFR 141 
changed from 0.01 mg/L to the current value of 0.05 mg/L.  NRC regulations in 10 CFR 40, 
Appendix A, Table 5C, reflect the values currently listed in 40 CFR 192.  Due to the fact that 10 
CFR 40, Appendix A, Criterion 5B(5) , specifically references the values in Table 5C and not 
EPA’s 40 CFR 141 values, an ACL is required for WNI’s request for a selenium standard of 0.05 
mg/L at the POC wells.         
 
1.4.2 Basis of NRC Review 
 
The NRC staff has assessed the potential environmental impacts associated with this request 
for a license amendment to modify the groundwater protection standards and has documented 
the results of its assessment in this EA.  The NRC staff performed this EA in accordance with 
the requirements of 10 CFR Part 51. 
 
In conducting the assessment, the staff considered the following: 
 
• information in the ACL application and referenced documentation 
 
• information in previous NRC staff review reports 
 
• information in groundwater monitoring reports 
 
• communications with WNI staff and representatives 
 
2.0 ALTERNATIVES TO PROPOSED ACTION 
 
2.1 No-Action Alternative 
 
The no-action alternative would be to deny the proposal for an ACL for selenium and revised 
standards for uranium.  Denying this proposal would require WNI to institute a CAP to treat the 
exceedance of selenium as soon as practicable.  Instituting a new CAP to treat selenium at the 
site does not provide any additional protection to human receptors because of the existing ICs 
within the LTSB limiting the use of domestic drinking water.  Additionally, groundwater 
monitoring has not indicated that there are any wells outside of the impoundment above the 
EPA MCL value for selenium.  Finally, not approving the request to set the uranium corrective 
action limits to background levels would lead to the need for the licensee to institute corrective 
actions to either enact more stringent monitoring of the groundwater or clean up uranium in the 
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groundwater to below background levels.  Therefore, the no-action alternative does not provide 
any substantive benefit for protecting human receptors while burdening the licensee with 
additional costs. 
 
2.2 Groundwater Remediation Alternatives 
 
In its letter dated February 7, 2009 (WNI 2009a), WNI stated that the alternatives, originally 
presented in 1999 (WNI 1999), to the proposed action for protecting groundwater at the site and 
adjacent areas are currently valid.  These alternatives consist of a combination of active and 
passive strategies.  All the active remedial alternatives are variations of groundwater extraction, 
injection, and treatment.  The alternatives do not discuss ICs because WNI had already 
implemented ICs at the Split Rock site. 
 
2.2.1 Hydraulic Diversion  
 
The installation of a hydraulic diversion system would involve creating a barrier using 
approximately 16 injection wells located near the mouth of the southwest (SW) valley.  The 
benefit of a hydraulic diversion system is that it physically isolates native groundwater from 
contaminated groundwater, thus minimizing the amount of contamination that migrates beyond 
the SW valley.  Injection into these wells would create a groundwater mound that would force 
half of the water from the hydraulic diversion to flow to the north.  The other half of the injected 
water would flow south away from the hydraulic diversion to rejoin the regional groundwater flow 
without contacting site-derived constituents. 
 
The hydraulic diversion supply would be drawn from a new well installed approximately 
1.63 kilometers (km) (1 mile (mi)) upgradient of the SW valley mouth.  Approximately 
1,900 liters per minute (L/min) (500 gallons per minute (gal/min)) of injection would be required 
to accomplish hydraulic diversion.  This system would operate in perpetuity and require periodic 
replacement and ongoing maintenance. 
 
Costs associated with this alternative are related to the installation and operation of the 
hydraulic diversion system.  Economic costs for this alternative were estimated to be 
approximately $18 million in 1999 dollars (WNI 1999).  The major noneconomic cost for this 
alternative is the long-term use of water resources.  Of the 1,900 L/min (500 gal/min), roughly 
one-half would become mixed with the site-derived waters.  The other half would remain 
unimpacted and would flow back into the regional flow pattern.  As a result, billions of liters of 
groundwater would be lost and discharged to the Sweetwater River. 
 
2.2.2 Southwest Valley Focused Pumping  
 
This alternative would incorporate the active treatment and targeted pumping of a selected area 
in the SW valley.  This alternative would remove some residual contamination, consequently 
reducing the amount of contamination that might migrate downgradient, and would isolate native 
groundwater from contaminated groundwater while the system is in operation.  SW valley 
focused pumping would involve pumping 7,000 L/min (1,876 gal/min) from 29 wells and injecting 
6,400 L/min (1,700 gal/min) of clean groundwater into 34 wells located in the focused pumping 
area of the SW valley.  Injection water would be drawn from a new supply well installed 
approximately 1.63 km (1 mi) south of the SW valley.  Extracted groundwater would be 
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discharged to lined evaporation ponds; approximately 405 hectares (ha) (1,000 acres) of 
evaporation ponds would be required. 
 
SW valley focused pumping would be terminated once groundwater concentrations in the area 
were reduced to within 20 percent of the anticipated long-term, steady-state uranium 
concentrations in the upper valley.  All corrective action facilities (e.g., wells and evaporation 
ponds) would be reclaimed after focused pumping is terminated, and long-term, steady-state 
flow; groundwater quality; and seepage conditions would equilibrate. 
 
Costs associated with this alternative are related to the forced pumping and evaporation 
systems.  The total economic cost of this alternative was estimated to be approximately 
$108 million in 1999 dollars (WNI 1999).  WNI did not appear to investigate the treatment and 
reinjection of treated water to enhance contaminant removal.  Water treatment could reduce the 
size of the ponds required for storage and treatment.  Noneconomic costs include the potential 
environmental impacts associated with the construction of the injection and recovery system 
and the lined evaporation ponds that would cover approximately 405 ha (1,000 acres).  The 
construction of the evaporation pond would initially involve the removal of topsoil and the 
construction of berms and access roads.  This entire 405-ha (1,000-acre) area would be 
removed from use by livestock and wildlife for the 25-year operational period. 
 
2.2.3 Long-Term Containment Pumping 
 
This alternative would incorporate immediate and long-term containment pumping of the NW 
valley and cleanup of an area outside the SW valley beyond the area influenced by containment 
pumping.  Like the alternative described above, this alternative would remove residual 
groundwater contamination, thus reducing the quantity of contamination that might migrate 
downstream.  This alternative would also provide long-term containment of residual 
contamination after the initial extraction and treatment phase is completed.   
 
The initial SW valley pumping would involve pumping 3,600 L/min (960 gal/min) from 19 wells 
and injecting 3,000 L/min (800 gal/min) into 16 wells located in areas of elevated uranium 
concentrations in the SW valley.  The NW valley containment pumping would involve pumping 
five wells at a combined rate of 375 L/min (100 gal/min).  Pumped water would be processed 
through a conventional water treatment plant using pH adjustment and reverse osmosis 
membrane technology to remove contaminants. 
 
Initial SW valley pumping would be terminated after approximately 25 years once groundwater 
concentrations in the area are reduced to within 20 percent of the anticipated long-term, 
steady-state uranium concentrations in the upper valley.  After SW valley focused pumping 
cleanup is completed, the 19 extraction wells and the 16 injection wells in the SW valley would 
be abandoned.  Three SW valley pumping wells in the valley mouth would then be pumped at a 
combined rate of 150 L/min (40 gal/min), whereas the five NW valley wells would continue to be 
pumped at a combined rate of 375 L/min (100 gal/min) to provide long-term containment of both 
valleys.  At that time, the capacity requirements of the treatment facility would decrease, thus 
allowing for the decommissioning and reclamation of a large portion of the treatment facility.  An 
estimated 8.1 ha (20 acres) of evaporation ponds would be required to evaporate the brine from 
the treatment facility given the long-term containment pumping rates.  An estimated 56.7 ha 
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(140 acres) of sludge disposal cells would be required to accommodate the solid treatment 
waste generated over the 1,000-year design life. 
 
Costs associated with this potential alternative are related to the construction and long-term 
operation of a pumping and treatment system.  The economic costs of this alternative were 
estimated to be approximately $117 million in 1999 dollars (WNI 1999).  Noneconomic costs 
include the potential environmental impacts associated with the construction of the wells, the 
water treatment plant, and the lined evaporation and sludge disposal ponds.  This alternative 
would also remove approximately 4,800 L/min (1,265 gal/min) for 25 years and 131 L/min 
(35 gal/min) of water in the long term by evaporation. 
 
2.3 Assessment of Alternatives 
 
The NRC assessed the alternatives based on the relative costs and benefits for each one.  The 
no-action alternative does not provide any benefit because the licensee would be forced to 
institute corrective actions for selenium to levels below what EPA considers as protective of 
human health and the environment and to enact more stringent monitoring and possibly 
remediate uranium in the groundwater to levels below background.  The remaining alternatives 
are combinations of active remediation and containment.  Forced pumping would allow the 
largest area to meet the current standards (approximately 1,538 ha (3,800 acres)); however, the 
cost is approximately $108 million in 1999 dollars (WNI 1999).  Considering the low 
concentrations of selenium and uranium, the effectiveness measured as mass of contaminant 
reduced per dollar spent would be quite low.  Although focused groundwater extraction near the 
downgradient edge of the tailings impoundment cover could reduce the extent of contamination, 
the costs for such a plan would provide little benefit over natural attenuation.  Since EPA MCLs 
are considered protective of human health and the environment, the NRC did not consider the 
active groundwater remediation options viable or necessary.  Active remediation would not 
provide a benefit commensurate with the associated costs.  In addition, per NUREG-1620, 
Section 4.3.3, once a nonradiological constituent is below MCLs, the licensee has no further 
obligation to reduce the constituent concentrations.  After groundwater cleanup at a site is 
complete there is typically a one year stability monitoring period to ensure that corrective actions 
have produced stable water quality.   
 
3.0 AFFECTED ENVIRONMENT 
 
3.1 Land Use 
 
The Split Rock site is located in a remote and sparsely populated part of Wyoming.  Land was 
used for ranching and livestock grazing before the uranium boom.  After establishment of local 
mines and the Split Rock mill, the mill town of Jeffrey City, WY (located approximately 2 mi west  
of the Split Rock site), was founded and grew to accommodate a population of industrial site 
workers.  A maximum population of approximately 3,000 residents occurred during the 1970s.  
Since mine closure and mill decommissioning, the local population has declined to 
approximately 100 residents.  The land immediately surrounding Jeffrey City and the Split Rock 
site is mostly privately owned.  Recreational land uses include fishing in the Sweetwater River 
and seasonal game hunting. 
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3.2 Geology and Topography 
 
The proposed action does not affect the site’s geology and topography.  Please refer to the 
August 29, 2006, EA (NRC 2006a) for information about the geology and topography of this site. 
 
3.3 Water Resources 
 
3.3.1 Surface Water 
 
Several streams, lakes, ponds, and numerous dry washes can be found within 16 km (10 mi) of 
the site.  Sweetwater River (the only perennial stream in the site vicinity) and several flood-plain 
lakes adjacent to the river are located approximately 1.6 km (1 mi) north of the site.  These 
lakes are north of the river and are essentially unconnected to the hydrologic systems south of 
the river (WNI 1999).  South of the site are several perennial streams that become intermittent 
in the lower reaches.  Only a few of these streams are named (i.e., Crooks Creek, Sheep Creek, 
O’Brien Creek, and Pipeline Creek). 
 
The Sweetwater River is the major surface drainage system in the Sweetwater Plateau.  It is a 
tributary of the North Platte River, originates in the Wind River Mountains (west of the site), and 
flows generally from west to east past the Split Rock site to the Pathfinder Reservoir, which is 
approximately 64.4 km (40 mi) downstream of the site.  The Sweetwater River is used for 
fishing, irrigation, and stock watering through direct pumping or diversion ditches, thereby 
increasing the variability of its flow regime.  Surface water users within 8 km (5 mi) of the site 
are the McIntosh, Grieves, Jamerman, and Welch Ranches (NRC, 2006a).  Grieves Ranch is 
the closest to the site, located approximately 1.6 km (1 mi) northwest of the site on the north 
bank of the Sweetwater River.  The average peak daily flow is 1,459 cubic feet per second 
(NRC 2006a). 
 
The Sweetwater River is the primary discharge point for groundwater originating from the NW 
valley and for regional groundwater flow.  However, it acts as a recharge mechanism to the 
flood-plain aquifer along its reach during periods of seasonal high flow, typically from May to 
August. 
 
The river is classified as Class 2AB surface waters near the site.  Class 2AB waters are those 
that are known to support game fish populations or spawning and nursery areas at least 
seasonally.  Unless shown otherwise, these waters presumably have sufficient quality and 
quantity to support drinking water supplies and are protected for that use.  Class 2AB waters are 
also protected for nongame fisheries, fish consumption, aquatic life other than fish, primary 
contact recreation, wildlife, industry, agriculture, and scenic-value uses (Wyoming Department 
of Environmental Quality 2006). 
 
3.3.2 Groundwater 
 
Groundwater flow and contaminant transport of site-derived constituents involve primarily the 
upper and lower Split Rock saturated units, which are collectively called the Split Rock aquifer, 
and the Sweetwater River alluvium aquifer, which is called the flood-plain aquifer.  The 
flood-plain aquifer is hydrologically connected to the underlying Split Rock aquifer and was 
formed where the Sweetwater River cut and meandered across the Split Rock Formation.  Most 
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residents of Jeffrey City derive their water supply from the town wells drilled into the Split Rock 
aquifer.  The Jeffrey City municipal wells supply approximately 379 L/min (100 gal/min), 
although pumping occurs only periodically to fill the storage tanks (WNI 1999).  These wells are 
located cross gradient or upgradient of the groundwater plumes. 
 
3.3.2.1 Regional Groundwater Flow 
 
Regional hydrologic boundaries are Green Mountain and Crooks Mountain to the south and the 
Sweetwater River to the north.  Green Mountain and Crooks Mountain provide the primary 
recharge to the regional groundwater system, and the Sweetwater River acts as the primary 
hydrologic sink for the regional groundwater system.  The granitic basement is the lower 
hydrologic boundary to the groundwater system.  North of the Sweetwater River, groundwater 
flows south; however, this flow is inhibited by granite outcrops, and some soda lakes form 
where groundwater discharges to the surface.  South of the Sweetwater River, groundwater 
generally flows north, except near the site where the regional flow gradient is approximately 
0.003 to the east. 
 
3.3.2.2  Local Groundwater Flow 
 
Local groundwater at the Split Rock site and within the LTSB is recharged from direct 
precipitation on the valley floor and from precipitation runoff from the surrounding granite 
hillsides.  Approximately 1.52 centimeters (0.6 inches) per year of precipitation infiltrates the 
valley floor to deep recharge, whereas approximately 15.2 centimeters (6 inches) per year of 
runoff from the surrounding granite hillsides recharge the flood-plain aquifer (WNI 1999).  In 
addition, drainage of the tailings has historically input up to 5,300 L/min (1,400 gal/min) to the 
groundwater system.  Because tailings and water disposal in the tailings impoundments ceased 
in 1986, tailings drainage has greatly diminished, and the groundwater mound beneath the 
tailings has largely dissipated.  Tailings seepage rates were approximately 568 L/min 
(150 gal/min) in 2006 and are expected to reach long-term, steady-state rates of less than 
19 L/min (5 gal/min) in the next 30 years (NRC 2006a). 
 
At the site, groundwater flows from higher elevations surrounding the new tailings impoundment 
down the NW and SW valleys and then merges with regional flow.  Groundwater flows 
northwest out of the NW valley and merges with the northeastward regional flow.  Groundwater 
flows southwest out of the SW valley, meets regional flow, and diverges into two flowpaths 
around the granite outcrops, one to the northeast and one to the east.  Areas of higher granite 
basement elevations beneath the Sweetwater River flood plain cause groundwater to discharge 
from the Split Rock aquifer into the flood-plain aquifer. 
 
3.3.2.3 Models and Contaminant Migration 
 
Models submitted by the licensee have demonstrated that the extent of expected uranium 
migration defines the maximum extent of migration of any constituent.  Additionally, the licensee 
has shown that wells upgradient of the POC wells have remained less than the requested 
selenium ACL of 0.05 mg/L for the past 10 years, and the POC wells have remained below the 
requested selenium ACL value for the past 30 years (MGC 2009).  WNI also discusses the fact 
that while well WN-42A has approached (but not exceeded) the requested selenium ACL value 
in the recent past, it is not expected to exceed the requested value in the future.  WNI makes 
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the argument that a pulse of water with elevated selenium levels has been moving from the 
tailings area that will continue to disperse, attenuate, and be diluted (MGC 2009).  Staff finds 
this to be a reasonable argument, given the fact that upgradient wells at the source and the 
POC all have much lower selenium values. 
 
Some areas of elevated uranium and other metals exist naturally in the groundwater in the area 
surrounding the site, and several water wells exhibit uranium concentrations as high as 
0.3 mg/L.  The NRC staff determined that these elevated levels are not the result of site 
activities, but are from natural rock and soils (NRC 2006a). 
 
3.3.3 Background Water Quality 
 
To assess background water quality in the Split Rock aquifer, WNI collected water quality data 
from drinking water wells, private wells, and monitoring wells located on the site.  All wells are 
either upgradient or crossgradient from the site.  To obtain background water quality data from 
the flood-plain aquifer, WNI installed wells and minipiezometers in areas not expected to be 
impacted by site-derived contamination.  Background water quality data was collected from 
November 1995 to December 1997 for all the wells except for the drinking water wells on the 
site, which have been sampled since 1981. 
 
Background water quality for the Sweetwater River was assessed, using data from WNI 
Station S-7 near McIntosh Ranch, which is located approximately 4.8 km (3 mi) west of the site.  
Water quality samples have been collected there since 1963.  Data collected before 1982 
exhibited greater variability than that of the data collected later; therefore, pre-1982 data were 
not used in the background calculations.  Table 1 presents background groundwater 
concentrations for the Split Rock aquifer, the flood-plain aquifer, and Sweetwater River. 
 

 
Table 1  Background Upper Prediction Limit Concentrations of 

Requested Amendment Parameters* 
 

Contaminant Split Rock 
Aquifer 

Flood-Plain 
Aquifer 

Sweetwater 
River 

Selenium 
(mg/L) 

0.011 0.005 0.005 

Natural uranium 
(mg/L) 

0.087 0.044 0.064 

*Sources:  WNI 1999; MGC 2009. 
 

 
3.3.4 Current and Future Water Uses 
 
Groundwater near the facility is used for drinking water and livestock watering.  The Sweetwater 
River is used for recreation, fishing, and livestock watering.  Future uses of the Sweetwater 
River will likely remain the same.  Future groundwater use within the LTSB would include 
livestock watering and agriculture.  Domestic groundwater use is not allowed within the LTSB 
because WNI has either purchased or secured ICs over groundwater on all properties within the 
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LTSB to prevent such uses.  Groundwater beyond the LTSB will likely continue to be used for 
drinking water and livestock watering. 
 
The staff concluded that a dose assessment is not necessary for this action because the 
requested uranium standard at the point of exposure is at background levels.  Therefore, the 
standards are protective of public health and safety.  The NRC staff presents its findings in the 
technical evaluation report accompanying the license amendment. 
 
3.4 Ecology 
 
To support an earlier renewal of license SUA-56, the NRC conducted an environmental analysis 
of the site (NRC 1980).  Information from this document regarding terrestrial and aquatic 
ecology is summarized below. 
 
The most common vegetation is a sagebrush-grassland community dominated by silver 
sagebrush (Artemesia cana).  In lowland areas containing more saline soils, silver sagebrush 
occurs with shadscale (Atriplex confertifolia).  A pine juniper community occurs in the Granite 
Mountains near the site; dominant species are the limber pine (Pinus flexilis) and the Rocky 
Mountain juniper (Juniperus scopulorum). 
 
Wildlife species at and surrounding the site include bats, rodents, ground squirrels, desert 
cottontail (Sylvilagus audobonii), white-tailed jackrabbits (Lepus townsendii), and two important 
predators—the coyote (Canis latrans) and the badger (Taxidea taxus).  Game animals found in 
the area include pronghorn antelope (Antilocapra americana), mule deer (Odocoileus 
hemionus), desert cottontail, beaver (Caster canadensis), and bobcat (Lynx rufus).  Bird species 
in the area include the horned lark (Eremophila alpestris), Brewer’s sparrow (Spizella breweri), 
sage sparrow (Amphispiza belli), sage thrasher (Oreoscoptes montanus), rock wren (Salpinctes 
obscletus), and mountain bluebird (Sialia currucoides).  Game species include the sage grouse 
(Centrocercus urophasianus), mallard (Anas platyrhynchos), and mourning dove (Zenaida 
macroura).  Reptiles and amphibians likely to be found near the site include the bullsnake 
(Pituophis melanoleucus), western rattlesnake (Crotalus viridis), western terrestrial garter snake 
(Thamnophis elagans), tiger salamander (Ambystoma tigrinum), and the Great Basin spadefoot 
toad (Scaphiopus intermontanus).  Turtles known to inhabit the mill ponds in 1980 are probably 
no longer present because the habitat is gone as a result of reclamation activities.  Such turtle 
species included the common snapping turtle (Chelydra serpentina) and the western painted 
turtle (Chrysemys picta). 
 
According to the August 29, 2006, EA (NRC 2006a), the Ute ladies’-tresses orchid (Spiranthes 
diluvialis) is the only endangered and threatened floral species near the site.  Endangered and 
threatened fauna include the black-footed ferret (Mustela nigripes), bald eagle (Haliaeetus 
leucocephalus), and Platte River species:  whooping crane (Grus americana), interior least tern 
(Sterna antillarum), piping plover (Charadrius melodus), pallid sturgeon (Scaphirhynchus albus), 
bald eagle (Haliaeetus leucocephalus), and the western prairie fringed orchid (Platanthera 
praeclara) (NRC 2006a). 
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3.5 Meteorology, Climatology, and Air Quality 
 
Climate data was obtained from Casper, WY and Jeffrey City, WY.  The climate of central 
Wyoming is semiarid with a mean total precipitation of 25.1 centimeters (9.9 inches) (Western 
Regional Climatic Center 2009a).  The average temperature is 7.28 degrees Celsius (45.1 
degrees Fahrenheit); the average wind speed is 20.6 kilometers per hour (12.8 miles per hour) 
(Western Regional Climatic Center 2009b).   
 
3.6 Socioeconomic Conditions 
 
The area surrounding the Split Rock mill is sparsely populated.  Jeffrey City was far more 
populated when the mining/milling industry in this area was at its peak; however, according to 
the 2000 census data (U.S. Census Bureau 2000), the current population for Jeffrey City is 106 
with 45 occupied housing units.  Out of 112 total housing units, 67 are vacant.  No current plans 
indicate a population increase in the near future.  The largest population center within 80 km 
(50 mi) of the mill site is Riverton, WY, which is located 64 km (40 mi) to the northwest, with an 
estimated population of 9,310 in 2000.  Riverton, the closest town, supplies Jeffrey City with 
basic needs and services. 
 
3.7 Historical and Cultural Resources 
 
As determined in the 2006 EA (NRC 2006a), several historic properties are located in the 
vicinity of the Split Rock site.  They include the Oregon Trail (FR736) and three eligible 
prehistoric sites (FR2862, FR2864, and FR413).  The Wyoming State Historic Preservation 
Office (WSHPO), was previously consulted for the development of the 2006 EA (NRC 2006a).  
Since this proposed action would not involve any surface or subsurface disturbance, it was 
determined that additional consultation with the WSHPO was not necessary.   
 
3.8 Transportation 
 
U.S. Highway 287 serves as a major transportation route from Jeffrey City east to Casper 
(through State Highway 220); south to Rawlins; west to Lander, Jackson, and Yellowstone 
National Park; and north to Riverton (through State Highway 789). 
 
4.0 ENVIRONMENTAL IMPACTS 
 
4.1 Land Use 
 
Because this action relates to groundwater, the land use is not expected to be affected given 
the existing ICs for the site. 
 
4.2 Surface Water 
 
Selenium ACL Request 
 
In accordance with Criterion 5B(6)(b), staff evaluated the effects of this ACL request on 
hydraulically connected surface water quality.   
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Under Criterion 5B(6)(b)(i), the volume and physical and chemical characteristics of the waste in 
the site were considered as part of this ACL request.  NRC staff evaluated a WNI submittal 
dated October 2, 2009, which demonstrates that the proposed selenium value of 0.05 mg/L will 
not likely exceed Wyoming Department of Environmental Quality (WDEQ) standards protective 
of aquatic life in the Sweetwater River (Miller 2009).  Specifically, this submittal shows that 
selenium entering the Sweetwater River would dilute to a value of 0.003 mg/L, which is below 
the WDEQ selenium standard of 0.005 mg/L for the protection of aquatic life.  Given that the 
Sweetwater River is expected to dilute selenium from the site to levels below what WDEQ has 
deemed protective for aquatic life, and this request is equal to what EPA has determined to be 
protective for selenium in drinking water in 40 CFR 141, significant impacts to the Sweetwater 
River are not expected from this request.           
 
Criterion 5B(6)(b)(ii), (iii) and (v) require that the hydrogeological characteristics of the facility 
and surrounding land, the quantity and quality of groundwater and direction of groundwater flow, 
and the proximity of the site to surface waters be considered in the approval of an ACL.  These 
factors are discussed in Section 3.3 of this Final EA.     
 
Criterion 5B(6)(b)(iv) requires that the patterns of rainfall in the region be considered as part of 
an ACL evaluation.  The climate of central Wyoming is semiarid with a mean total precipitation 
of 25.1 centimeters (9.9 inches) (Western Regional Climatic Center 2009a).  The lowest monthly 
average precipitation occurs during the months of December, January, and February.  The 
amount of rainfall effects the flow in the Sweetwater River and thus the dilution of selenium.  
However, the licensee has conservatively demonstrated that even under low flow conditions, 
selenium dilutes to 0.003 mg/L, which is below the standard deemed protective of aquatic life 
(0.005 mg/L) by the WDEQ (Miller 2009).        
 
Criterion 5B(6)(b)(vi) discusses the need to consider the current and future uses of surface 
waters in the area and any water quality standards for those surface waters.  As discussed in 
Section 3.3.1 of this final EA, the Sweetwater River is protected as a drinking water supply.  
During its review, staff determined that WNI’s requested ACL for selenium of 0.05 mg/L is equal 
to WDEQ standards for the human health value of fish and drinking water in the Sweetwater 
River (0.05 mg/L) and will not likely exceed the WDEQ standards protective of aquatic life.   
 
Criterion 5B(6)(b)(vii) requires that staff consider, as part of an ACL review, the existing quality 
of surface water, including other sources of contamination, and the potential cumulative impacts 
on surface water quality.  Given that groundwater contamination from the site currently seeps 
into the Sweetwater River, resulting in small contributions of sulfate, total dissolved solids, and 
uranium, potential receptors are ecological and human by contact during recreational activities 
and by potential consumption of fish.  However, surface water dilutes groundwater influent to 
the point where contamination contributed by the site minimally affects surface water 
concentrations (WNI 1999).  Therefore, the impact is considered minor because the small 
contaminant contributions do not change the use of the Sweetwater River.  For example, the 
maximum surface water uranium concentration obtained in a recent monitoring report, dated 
July 18, 2008, is 0.004 mg/L (WNI 2008b), which is well below the MCL of 0.03 mg/L.  Staff 
does not consider the cumulative impacts of granting an ACL for selenium equal to 0.05 mg/L to 
substantially effect the surface water quality, given that this standard is equal to WDEQ 
standards for the human health value of fish and drinking water, and the licensee has 
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demonstrated that selenium entering the Sweetwater River will dilute to levels below what 
WDEQ has determined to be protective for aquatic life.      
 
Criterion 5B(6)(b)(viii) requires the consideration of the potential health risks caused by human 
exposure to waste constituents in surface water.  Since the requested selenium ACL value of 
0.05 mg/L is equivalent to EPA’s MCL for drinking water in 40 CFR 141 (0.05 mg/L), staff 
considers the potential health risks to be acceptable.   
 
Criterion 5B(6)(b)(ix) and (x) require NRC staff to examine the potential damage to wildlife, 
crops, vegetation, and structures caused by exposure to waste constituents, as well as the 
permanence of the potential adverse effects.  WNI’s request is equivalent to EPA’s MCL for 
selenium in 40 CFR 141 (0.05 mg/L), which has been determined by EPA to be an acceptable 
level of selenium in the drinking water.  In addition, since selenium has been demonstrated to 
dilute to 0.003 mg/L of selenium in the Sweetwater River, which is below the level that WDEQ 
has determined to be protective of aquatic life in the Sweetwater River (0.005 mg/L), it is 
expected that the potential damage and permanence of the potential adverse effects to not be 
significant (Miller 2009).   
 
NRC staff considered the potential adverse effects of this ACL request on hydraulically 
connected surface water quality as outlined in Criterion 5B(6)(b).  NRC staff finds it is unlikely 
that granting this ACL request will cause a substantial present or potential hazard to human 
health or the environment in hydraulically connected surface waters.   
 
Uranium Background Request 
 
The existing WNI LCs require the licensee to take certain actions if surface water concentrations 
of ACL parameters exceed the trigger values at the downstream LTSB.  Trigger values for 
natural uranium in the surface water are currently set at the MCL value of 0.03 mg/L; WNI has 
not asked that this value be modified. 
 
4.3 Groundwater 
 
Selenium ACL Request 
 
Criterion 5B(6)(a) requires NRC staff to consider a number of possible impacts on groundwater 
quality as part of an ACL review.   
 
Under Criterion 5B(6)(a)(i), the volume and physical and chemical characteristics of the waste in 
the site, including its potential to migrate were considered.  In examining the previously 
approved ACLs, staff noted that ICs have previously been instituted within the LTSB that 
prevent the domestic use of groundwater to the extent that uranium (the most mobile 
constituent) is expected to travel within the compliance period (WNI 1999).  WNI’s request is 
equivalent to EPA’s MCL for selenium in 40 CFR 141 (0.05 mg/L), which has been determined 
by EPA to be a protective level for selenium in drinking water.  Since this ACL request is for 
selenium, which is expected to migrate less than uranium, the potential impact of granting this 
request is not expected to be significant.  
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Criterions 5B(6)(a)(ii), (iii) and (iv) requires that staff examine the hydrogeological characteristics 
of the facility and surrounding land, the quantity and quality of groundwater and direction of 
groundwater flow, and the proximity and withdrawal rates of the groundwater users.  These 
factors are discussed in Section 3.3 of this Final EA.   
 
Criterion 5B(6)(a)(v) requires that NRC staff consider the current and future uses of 
groundwater in the area.  Groundwater near the facility is primarily used for drinking water and 
livestock watering.  Domestic groundwater use is not allowed within the LTSB because WNI has 
either purchased or secured ICs over groundwater on all properties within the LTSB to prevent 
such uses.  Because domestic use of groundwater is already prohibited within the LTSB by ICs 
for the extent that uranium is expected to migrate within the compliance period, the current and 
future uses of groundwater are not expected to change if NRC staff approves WNI’s selenium 
request.     
 
Criterion 5B(6)(a)(vi) requires that staff examine the existing quality of groundwater and the 
potential cumulative impacts on groundwater quality.  Given the previously approved ACLs at 
the site, and given that WNI’s request is equivalent to EPA’s 40 CFR 141 MCL for selenium in 
the drinking water (0.05 mg/L), no significant impact on groundwater quality at the site is 
expected.   
 
Criterion 5B(6)(a)(vii) discusses the human health risks caused by human exposure to waste 
constituents.  In examining the previously approved ACLs, staff noted that institutional controls 
have previously been instituted within the LTSB that prevent domestic use of groundwater to the 
extent that uranium (the most mobile constituent) is expected to travel within the compliance 
period.  Additionally, because the proposed selenium ACL value selected by WNI (0.05 mg/L) is 
equal to the EPA’s 40 CFR 141 MCL for drinking water (0.05 mg/L), this constituent is not 
expected to pose a substantial present or future hazard to human health or the environment.  
Furthermore, the expected attenuation of selenium from the POC to the LTSB should result in a 
selenium concentration that is lower than the EPA MCL at the LTSB (MGC 2009).  
 
Criterion 5B(6)(a)(viii) discusses the need to consider potential damage to wildlife, crops, 
vegetation, and physical structures caused by exposure to waste constituents.  ICs for 
agricultural and livestock watering have only been granted west of the site near well SWAB-22.  
A previous evaluation performed by the NRC determined that “well SWAB-22 is either beyond 
or slightly upgradient of the plume.  Because seepage from the impoundments is decreasing, 
contamination in excess of the standards is not likely to spread west and impact the McIntosh 
property” (NRC 2006).  Since every sampling event for selenium at well SWAB-22 has had 
undetectable levels of selenium, this previous evaluation appears to be still valid.  Since access 
to groundwater is limited due to ICs at the site, and the only area where groundwater is allowed 
for agricultural and livestock watering has previously been determined to likely remain 
unimpacted, the potential damage to wildlife, crops, vegetation and physical structures is not 
expected to be significant.     
 
Criterion 5B(6)(a)(ix) discusses the need to consider the persistence and permanence of the 
potential adverse effects to the groundwater.  Since ICs have previously been instituted within 
the LTSB that prevent the domestic use of groundwater, and that the requested ACL value for 
selenium is equal to EPA’s 40 CFR 141 MCL (0.05 mg/L), it is expected that the potential 
adverse effects to the groundwater will be insignificant.   
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NRC staff considered the potential adverse effects of this ACL request on groundwater quality 
as outlined in Criterion 5B(6)(a).  NRC staff finds it is unlikely that granting this ACL request will 
cause a substantial present or potential hazard to human health or the environment in 
groundwater at the site.   
 
Uranium Background Request 
 
The WNI LCs require the licensee to take certain actions if groundwater concentrations of ACL 
parameters exceed the trigger values at the downstream LTSB.  Raising the uranium trigger 
values to background levels should not allow values of uranium to exceed statistically calculated 
naturally occurring levels prior to corrective actions occurring. 
 
Because Well SWAB-32 is located at the edge of a uranium mineralized zone near the former 
Red Mule development, uranium concentrations exceed the Split Rock aquifer background 
levels.  The existing trigger value of 0.3 mg/L will not change at Well SWAB-32. 
 
4.4 Ecological Impacts 
 
No land surface disturbance or surface water hydrologic changes will occur within the LTSB.  
Ecological impacts would not be likely because selenium is not expected to leave the tailings 
impoundment above protective levels (WNI 1999), and the uranium trigger levels will be set at 
background levels. 
 
4.5 Meteorology, Climatology, and Air Quality 
 
The implementation of the proposed action should not impact meteorology, climatology, and air 
quality. 
 
4.6  Socioeconomic Impacts 
 
No adverse socioeconomic impacts are expected because the proposed action is expanding on 
previously approved ACLs. 
 
4.7 Historical and Cultural Resources 
 
No adverse impacts to historic and cultural resources are expected because the proposed 
action does not involve any surface disturbance. 
 
4.8 Transportation 
 
No adverse impact to transportation is expected because the proposed action is primarily 
administrative and involves no reclamation activities. 
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5.0 MITIGATION MEASURES 
 
The existing ICs established by WNI restrict contaminated water from being consumed, thereby 
preventing human exposure within the LTSB.  Therefore, the ICs effectively mitigate potential 
public health impacts of the contamination that will remain in the groundwater as a result of the 
proposed action.  Additionally, because the requested selenium limit is equal to the EPA MCL 
for drinking water, WNI has demonstrated that the value is protective of public health and the 
environment.  Furthermore, the licensee has requested that groundwater trigger levels for 
uranium be set at background levels at the LTSB; if these levels are exceeded, the licensee 
must take action by license condition. 
 
6.0 MONITORING 
 
WNI has implemented a comprehensive groundwater and surface water monitoring program to 
detect groundwater or surface water contamination before it reaches potential receptors, to 
track the movement and concentrations of the groundwater contaminant plume, and to account 
for uncertainty in the proposed groundwater flow and transport models.  The U.S. Department of 
Energy (DOE) will undertake an NRC-approved groundwater monitoring program after license 
termination. 
 
7.0 AGENCIES CONSULTED 
 
The Wyoming Department of Environmental Quality (WDEQ) has been consulted on this 
proposed action since the application was first submitted in December 2008.  Requests for 
comments have also been sent to the U.S. Fish and Wildlife Service (FWS), DOE, and the U.S. 
Department of the Interior Bureau of Land Management. NRC staff received comments from the 
DOE (DOE 2009), FWS (FWS 2009), and WDEQ (WDEQ 2009).  Appendix A presents the 
comments and NRC staff’s responses. 
 
8.0 CONCLUSIONS 
 
Based on the information presented above, the NRC staff has determined that adverse effects 
associated with the proposed action are not significant and do not warrant the preparation of an 
environmental impact statement.  Accordingly, it has been determined that a finding of no 
significant impact (FONSI) is appropriate.  The following statements support a FONSI and 
summarize the conclusions of the EA. 
 
The use of ICs already prevents potential access to the seepage from impacted groundwater.  
Additionally, the proposed selenium standard at the POC is equal to the EPA MCL for drinking 
water that is protective of human health and the environment, and the licensee has requested 
that the proposed natural uranium trigger levels for corrective actions at the LTSB be set at 
natural background levels. 
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Agency  Comment  Response 
Wyoming 
Department of 
Environmental 
Quality (DEQ) 
 
 
 
 
 
 
 

The EA did not discuss monitoring of any 
point of exposure (POE) wells or other 
receptors (e.g., surface water bodies).  We 
believe that POEs should be monitored to 
ensure that any contamination that is 
identified at the POCs are attenuating as 
predicted/modeled and that the POCs are 
located properly to intercept the migration of 
contaminants.  This issue should be located 
in the EA.   

Western Nuclear Inc.’s 
(WNI’s) current license 
condition 74 details the 
licensee’s monitoring 
program.  16 wells are 
currently monitored at least 
annually for:  aluminum, 
ammonia, antimony, arsenic, 
beryllium, cadmium, chloride, 
fluoride, lead, manganese, 
molybdenum, nickel, nitrate, 
pH, radium-226 and -228, 
selenium, sulfate, thallium, 
thorium-230, total dissolved 
solids, and uranium.  These 
16 wells include the point of 
compliance (POC) wells and 
wells at the point of exposure 
(POE).  A paragraph has been 
added to the EA to highlight 
the existing monitoring 
program.   
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Wyoming DEQ 
 

On page 3, third bullet, groundwater 
standards are discussed.  We are not sure if 
you are aware, but the Water Quality 
Division (WQD) has “class of use” 
designations for groundwater that include 
standards for certain compounds.  Our 
regulations do not allow a change in the 
class of use of an aquifer without a permit.  
This is how we regulate various compounds 
that do not have a drinking water standard.  
We believe that you should reference our 
Chapter 8.  Water Quality Rules and 
Regulations for Class of Use along with EPA 
Risk Based Standards.   

It is assumed that this 
comment is referring to the 
use of EPA’s Risk Based 
Concentration for aluminum.  
WNI previously has submitted 
information demonstrating that 
aluminum is relatively 
immobile (ML003672579).  
Given that the most recent 
groundwater monitoring report 
(ADAMS ML0906401177) had 
all wells downgradient of the 
POC reading less than 0.1 
mg/L of aluminum, this seems 
to substantiate their argument.  
Additionally, a sentence has 
been added to Section 1.4.1 
“Federal and State 
Authorities” of this EA stating 
that “Groundwater outside of 
the LTSB, unaffected by 
11e.(2) byproduct material, is 
regulated by the State of 
Wyoming.”  However, while 
State standards may be 
referenced, NRC does not 
regulate to State standards.  
Please note that this 
discussion on groundwater 
standards has been moved to 
the technical evaluation 
report.  

Wyoming DEQ 
 

In the first paragraph of Section 3.3.2, there 
is a discussion of the location of water 
supply wells.  The Draft EA states” These 
wells are located west of the site and 
outside of IC areas.”  We are not sure that 
the term IC area is appropriate here.  The 
point of the paragraph seems to be location 
in relation to contamination.  So perhaps 
language such as “the wells are located 
cross gradient or upgradient of the 
groundwater plumes” would be more 
appropriate.   

This change has been made 
to the Final EA.   

Wyoming DEQ 
 

In Section 3.3.2.1 the term “Green 
Mountains” is used.  To clarify, the two 
mountains are located just south of Jeffrey 

Section 3.3.2.1 has been 
modified to state Green 
Mountain and Crooks 
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City.  The one to the east of Crooks Gap is 
called Green Mountain, and the one to the 
West is called Crooks Mountain.  We are not 
sure if you intended to refer to them both of 
just Green Mountain.   

Mountain.   

Wyoming DEQ 
 

A map of the long term monitoring wells, 
including the POC and POE wells should be 
included it the EA.  The locations of 
background groundwater wells and the 
upstream Sweetwater River sampling 
locations should also be identified.  
Providing the background values for 
uranium on a map would help clarify the 
issue of high levels in the former Red mule 
subdivision area as mentioned on page 14, 
Section 4.3.   

Maps have been included in 
the Final EA.  The former Red 
Mule subdivision is 
approximately by well SWAB-
32 on the attached maps.    

Wyoming DEQ 
 

In a related comment, the source of the 
background values published in Table 1 
would be beneficial to the reader.  A map 
and table of background concentrations 
would help greatly.   

The sources of the 
background values in Table 1 
are located directly under 
Table 1, and are available for 
reference in the “List of 
References” and ADAMS.    

Wyoming DEQ 
 

Will the technical evaluation report 
mentioned at the bottom of page 11 be 
available to the WYDEQ and/or the general 
public for review and reference? 

Yes, it will be available in 
ADAMS if the license 
amendment request is 
approved.    

Wyoming DEQ 
 

In Section 4.3, the attenuation of selenium is 
discussed.  As mentioned in a previous 
comment, the POE wells should be 
monitored to ensure the modeled 
attenuation is actually occurring.   

The POE wells are monitored 
in accordance with WNI 
License SUA-56, license 
condition 74, which includes 
monitoring for selenium.   
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U.S. 
Department of 
Energy (DOE)  

Based on past monitoring results, DOE has 
concerns about NRC’s proposed ACL for 
selenium of 0.05 mg/L. Concentrations close 
to this value have been observed in the last 
several years and it is not inconceivable that 
this level could be exceeded in the future. 
 

The proposed alternate 
concentration limit (ACL) for 
selenium is applicable to the 
POC wells 5 and 21.  At well 
WN-21, the highest value for 
selenium since 1981 has been 
less than 0.01 mg/L.  At well 
5, the highest selenium value 
has been 0.032 mg/L for data 
since 1981 to the present.  
Data at well-4R, which is 
directly upgradient of well 5 
has not exceeded the 
proposed ACL limit within the 
past ten years.  Given the 
past histories of the POC 
wells, NRC staff believes that 
the value requested by WNI is 
appropriate given 10 CFR 40 
Appendix A, Criterion 5B(6), 
which specifies that an ACL 
must be protective, and as low 
as is reasonably achievable.     

U.S. DOE DOE believes that an ACL for selenium 
could be established at a higher 
concentration that would still be protective 
and would be consistent with the 
methodology used to develop ACLs for 
other site constituents. 
 

It may be possible that an 
ACL for selenium could be 
established at a higher 
concentration.  However, NRC 
staff has been evaluating 
WNI’s request for a selenium 
ACL at the POC wells equal to 
0.05 mg/L.  In requesting this 
value WNI makes the 
argument that this value is as 
low as is reasonably 
achievable.    

U.S. DOE If the selenium ACL is set at 0.05 mg/L and 
DOE accepts the site into its LM program, 
DOE does not believe that an exceedence 
of the selenium ACL alone would be 
grounds for requiring corrective action. An 
alternate approach would likely be 
proposed. 
 

Corrective actions do not 
necessarily need to occur for 
the exceedance of selenium 
alone, as long as it can be 
demonstrated that protection 
of public health and safety 
and the environment can be 
maintained.  The EA text has 
been modified to state that if 
trigger levels are exceeded, 
then licensee actions will take 
place.     
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U.S. DOE DOE does not believe that the “trigger 
levels” established for locations near the 
POE should have regulatory significance. 
DOE has no objection to using trigger levels 
for evaluating monitoring results, but does 
not believe that an exceedence of a trigger 
level for any constituent should be 
immediate cause for requiring corrective 
action. 
 

The trigger levels discussed 
are used as a regulatory tool 
to ensure that long-term 
stability of the aquifers is 
maintained.  Given that a date 
has yet to be set for the 
transfer of this site to DOE for 
long term care, and that 
alternate concentration limits  
were originally granted for this 
site in 2006, there may not be 
a need to put a regulatory 
significance on the POE 
trigger levels at the time of 
site transfer.  However, these 
levels should be included into 
any long-term surveillance 
plan for this site as a guide.  
Trigger levels for licensee 
action at the POE are 
currently in effect for WNI, and 
have been in effect since 
2006.  The exceedence of a 
trigger level does not 
necessarily trigger immediate 
corrective actions, as long as 
it can be demonstrated that 
protection of public health and 
safety and the environment 
can be maintained.   

U.S. DOE If NRC establishes the ACL for selenium at 
0.05 mg/L and it is subsequently exceeded 
at the Split Rock site after the site is 
transferred to DOE (due to concerns 
described below), it is likely that DOE will 
propose raising the ACL based on the 
justification presented below rather than 
implementing corrective action. However, if 
NRC would like to consider a higher ACL for 
selenium at this time, DOE would be happy 
to share our analysis on this issue with you. 
 

A higher limit for selenium has 
not been proposed by WNI, 
the holder of license SUA-56.  
Therefore, a higher selenium 
limit will not be considered at 
this time.   
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U.S. DOE It is not entirely clear that selenium 
concentrations in the NW Valley floodplain 
aquifer have stabilized and are likely to 
remain below the proposed ACL of 0.05 
mg/L. Concentrations in well WN-42A 
reported a maximum concentration of 0.042 
mg/L in October 2007, following what 
appeared to be an upward trend (prior 
results; 0.041 mg/L in Sept06, 0.037 mg/L in 
Sept05, and 0.017 mg/L in Jan97). 
Subsequent to this maximum concentration, 
a clear and defensible downward trend does 
not appear to have been established in this 
well (subsequent results; 0.028 mg/L in 
Apr08, 0.036 mg/L in Sept08, and 0.030 
mg/L in May09). Well WN-42A is the next 
downgradient well from the point of 
compliance (POC) for the NW Valley 
floodplain aquifer; Well–5.   

The proposed ACL for 
selenium is applicable to the 
POC wells 5 and 21.  At well 
WN-21, the highest value for 
selenium since 1981 has been 
less than 0.01 mg/L.  At well 
5, the highest selenium value 
has been 0.032 mg/L for data 
since 1981 to the present.  
Given this information, and a 
recent NRC evaluation 
(ML092670123), it is 
reasonable to expect the ACL 
will not be exceeded in the 
future.      

U.S. DOE In addition, a spike in selenium occurred in 
Well-4R in 1995, with three results in that 
year reported above the proposed ACL of 
0.05 mg/L. Concentrations in this well 
reached a maximum of 0.34 mg/L in May 
1995. Well-4R is located directly upgradient 
of POC Well-5. If, as it has been suggested, 
these elevated concentrations represent a 
“pulse” of contamination moving 
downgradient through the groundwater 
system, there is a chance that the 
concentrations reported in Well–4R 
(upgradient of the POC) could result in an 
exceedance of the ACL under long-term 
monitoring. 
 

The proposed ACL for 
selenium is applicable to the 
POC wells 5 and 21.   
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U.S. DOE In January 2009, during the quarterly 
conference call, NRC indicated the same 
concern mentioned in Comment 2 regarding 
the concentrations in well WN-42 and said 
they wanted to see more data before 
making their decision; this was understood 
to mean that data through the Sept 09 
sampling event would be considered. In that 
regard, the draft EA accepting WNI's 
proposal to use the MCL of 0.05 mg/L as the 
ACL seems premature. 
 

Since January 2009, there 
have been two subsequent 
groundwater sampling reports 
submitted to NRC.  One dated 
February 26, 2009 reported 
well WN-42a reading 
selenium at 0.036 mg/L.  The 
report dated August 17, 2009 
reported selenium reading at 
0.03 mg/L.  Given that 
selenium concentrations have 
gone down from the October 
2007 sampling event high of 
0.042 mg/L of selenium and 
that upgradient wells Well-5 
and Well-4R have not 
approached the proposed 
ACL value within the past 5 
years, NRC staff does not 
believe accepting WNI’s 
proposal to be premature.    

U.S. DOE Without a clearly established downward 
trend (subsequent to what appeared to be 
an increasing trend), there isn't much 
headroom between the recent selenium 
concentrations in well WN-42A (range; 
0.028 - 0.042 mg/L) and the proposed ACL 
(0.05 mg/L). 
 

NRC staff believes that the 
value requested by WNI is 
appropriate given 10 CFR 40 
Appendix A, Criterion 5B(6), 
which specifies that an ACL 
must be protective, and as low 
as is reasonably achievable.      

U.S. DOE 10 CFR 40 (Appendix A, Criterion 5D) 
indicates that if a groundwater protection 
standard is exceeded at a licensed site, a 
corrective action program must be put into 
place within 18 months. As described in 
Comments 2 and 3 above, there is a chance 
that the proposed ACL could be exceeded in 
a downgradient well and potentially trigger 
corrective action. DOE does not believe that 
exceeding the 0.05 mg/L ACL for selenium 
in itself, as described above, is justification 
for corrective action. A higher ACL would be 
protective and can be justified based on the 
methodology used to establish ACLs for 
other site constituents. 
 

Corrective actions do not 
necessarily need to occur for 
the exceedance of selenium 
alone, as long as it can be 
demonstrated that protection 
of public health and safety 
and the environment can be 
maintained.   
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U.S. DOE The other ACLs for the site were established 
by using the maximum observed historic 
concentration in either of wells WN-4/4R or 
WN-5 (including data as far back as 1983). 
If that approach were to have been used for 
selenium, the ACL could be established as 
the maximum historical value for well WN-
4R (0.34 mg/L reported in May 1995), or, to 
meet ALARA, by using the average value for 
1995 of 0.138 mg/L. This approach would 
then leave sufficient headroom between the 
recent results in non-POC well WN-42A and 
the ACL. 
 

A higher limit for selenium has 
not been proposed by WNI, 
the holder of license SUA-56.  
Therefore, a higher selenium 
limit will not be considered at 
this time.   
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U.S. DOE Protectiveness of the previously established 
ACLs was demonstrated by evaluating the 
potential effects of discharge of 
contaminated water to the Sweetwater 
River. The ACL application showed that 
discharge of groundwater at the 
concentration of the ACLs would meet 
aquatic standards after factoring in dilution 
effects of the river, though calculated values 
would not meet drinking water standards. 
(Note: As indicated in the draft EA, the 
Sweetwater River is classified by the State 
of Wyoming as Class 2AB. Class 2AB 
surface water is a classification of water that 
is presumed to have sufficient quality and 
quantity to support drinking water supplies, 
unless shown otherwise, and is therefore, 
protected for that use.) It appears that 
trigger levels were established at drinking 
water standards or risk-based levels in order 
to be protective of this potential water use. 
Trigger levels apply to wells nearest the 
potential points of exposure (i.e., the 
Sweetwater River for the NW Valley 
floodplain aquifer and groundwater in the 
regional Split Rock Aquifer to the south 
beyond the long-term care boundary, as 
groundwater use restrictions are in place for 
this aquifer within the long-term care 
boundary). If a similar approach were 
applied to selenium, the aquatic standard 
(0.005 mg/L) would be more limiting that the 
drinking water standard (0.05 mg/L) and 
would provide a more appropriate basis for 
establishing a trigger level in the floodplain 
aquifer. 
 

In response to this comment, 
the licensee performed a 
conservative calculation 
(ML092800103) which 
demonstrates that with 
selenium entering the 
Sweetwater River at 0.05 
mg/L (which assumes no 
attenuation) from the 
northwest valley, and at the 
conservatively calculated low 
flow rate of the Sweetwater 
River, selenium will not 
exceed the Wyoming DEQ 
aquatic standards.  The text 
from the draft EA has been 
modified to reflect the 
licensee’s submittal.          
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U.S. DOE The draft EA refers to the uranium trigger 
values as "corrective action limits" and 
mentions corrective action in association 
with trigger values in several locations within 
the document. This is somewhat 
concerning, as there does not appear to be 
a regulatory basis for establishing trigger 
values (which are intended to be applicable 
only at the POE, or site boundary) and it is 
not clear what the required actions would be 
if they were exceeded; based on the 
language used in the draft EA, corrective 
action would appear to be a possibility. DOE 
has no objection to using trigger values as 
guidelines for evaluating groundwater 
quality trends, but does not believe that they 
should be enforceable or that exceedences 
should be cause for correction action. DOE 
only intends to include them in the long-term 
surveillance plan (LTSP) as a “trigger” for 
implementing an evaluative monitoring 
program to determine if there is any cause 
for concern; NRC will be notified if a trigger 
value is exceeded, and will be provided the 
plan for implementing the evaluative 
monitoring program. 
 

The trigger levels discussed 
are used as a regulatory tool 
to ensure that long-term 
stability of the aquifers is 
maintained.  Given that a date 
has yet to be set for the 
transfer of this site to DOE for 
long term care, and that ACLs 
were originally granted for this 
site in 2006, there may not be 
a need to put a regulatory 
significance on the POE 
trigger levels at the time of 
site transfer.  However, these 
levels should be included into 
any long-term surveillance 
plan for this site as a guide.  
Trigger levels for licensee 
action at the POE are 
currently in effect for WNI, and 
have been in effect since 
2006.  The exceedence of a 
trigger level does not 
necessarily trigger immediate 
corrective actions, as long as 
it can be demonstrated that 
protection of public health and 
safety and the environment 
can be maintained.  The draft 
EA has been modified to state 
trigger levels for licensee 
action.    
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U.S. DOE The proposed revised uranium trigger value 
for the NW Valley floodplain aquifer is 0.044 
mg/L. The May 2009 uranium concentration 
reported in well WN-39B was 0.498 mg/L. 
Well WN-39B is located ~1500' upgradient 
of well WN-41B (which is the closest well to 
the river) and ~3000' upgradient of the 
Sweetwater River. This latest uranium 
concentration reported in well WN-39B 
appears to be part of a recent increasing 
trend in that well. Well WN-41B (the well to 
which the trigger value would likely be 
applicable) reported uranium at 0.009 mg/L, 
well below the proposed trigger value of 
0.044 mg/L. However, due the current 
concentrations reported in well WN-39B 
(and the apparent increasing trend), there is 
some concern that this elevated 
concentration could represent another 
“pulse” of contamination moving 
downgradient and the trigger value for 
uranium could be exceeded in well WN-41B 
under long-term monitoring. As noted 
above, if this occurs, DOE would evaluate 
the situation, but would not take any 
immediate corrective action. 

NRC staff has sent a letter to 
Western Nuclear asking for its 
response to this increasing 
trend of uranium at well WN-
39B.  If well WN-41B exceeds 
a corrective action trigger 
level after DOE has been 
transferred the site for long-
term care, evaluation of the 
situation prior to corrective 
actions is acceptable, as long 
as it can be demonstrated that 
protection of public health and 
safety has and will be 
maintained.     

U.S. Fish and 
Wildlife Service 

The U.S. Fish and Wildlife Service believes 
that the draft environmental assessment 
provided sufficient information to determine 
the effects of this project to federally listed 
species. Based on the information provided 
in your letter, it is unlikely that the proposed 
work will adversely affect any threatened or 
endangered species. You may consider this 
project, as proposed, to be in compliance 
with the Endangered Species Act of 1973, 
as amended (Act), 16 U.S.C. 1531 et 
seq.  

None.  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
MAPS OF THE WESTERN NUCLEAR INC.,  

SPLIT ROCK MILLSITE  
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Note:  All wells are completed in the Split Rock Aquifer, with the exception of JJ-1R 
Source: L. Miller 2009 
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Source:  L. Miller 2009  
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Source:  L. Miller 2009 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


