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The Bureau of Land Management is responsible for stewardship of our public lands. The 
BLM is committed to manage, protect and improve these lands in a manner to serve the 
needs of the American people. Management is based upon the principles of multiple use and 
sustained yield of our nation's resources within a framework of environmental responsibility 
and scientific technology. These resources include recreation, rangelands, timber, minerals, 
watershed, fish and wildlife habitat, wilderness, air and scenic quality, as well as scientific and 
cultural values. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 
The Bureau of Land Management has received an application from Wyo-Ben, Inc. for a Plan of 
Operations Modification for expanded bentonite mining in Pit 185G of the Bear Creek area northeast 
of Greybull, Wyoming (Wyo-Ben, Inc.:  Bear Creek Plan of Operations, Pit 185G Modification; 
(WYW-153897).  The proposed new mining disturbance falls under the regulations at 43 CFR 3809 
(Surface Management).  The application is hereafter referred to as the “Pit 185G Modification”  or  
the “Proposed Action”.  The Pit 185G Modification, if approved, would add up to 116.3 acres of 
new mining disturbance on public land administered by the BLM Cody Field Office under the 
regulations set forth in 43 CFR 3809. 
 
The anticipated Pit 185G mine schedule is for a ten-year mine plan from the initial year (2013) 
through 2023, depending on market conditions.  Detailed year-by-year tables have been provided by 
Wyo-Ben in the Mine Plan binder for each claim and bentonite bed targeted, which is further described 
below.  A general location map of the area is provided in Figure 1 below, while Figures 2 and 3 
provide more detailed site-specific location maps of the proposed Pit 185G Extension.   

1.2 PURPOSE AND NEED  
The purpose of authorizing the Pit 185G Modification (the Proposed Action) would be to allow Wyo-
Ben to mine bentonite on specific expanded areas within the Bear Creek area on unpatented mining 
claims. The need for this project would be established by the BLM’s responsibility to the rights of 
entry and use under the Mining Laws (1872), as amended; the requirements in the regulations at 43 
CFR 3809; to review the submitted Plan Modification to ensure it would prevent unnecessary or undue 
degradation, and ensure proper reclamation bonding for each year of mining disturbance.    
 
Decision to be Made 
The decision would provide for BLM’s responsibility under the Federal Land Management Policy Act 
(FLPMA).  The Authorized Officer (AO), in this case the BLM-Cody Field Manager, must determine 
whether or not Alternative 1: the Proposed Action with attached stipulations, mitigation and 
monitoring measures, or Alternative 2: the No Action Alternative, could result in an impact to the 
human environment.  If not, this determination would be documented in a “Finding of No Significant 
Impact” (FONSI) as a part of the EA.  If impacts are determined to be significant, preparation of an 
acceptable Environmental Impact Statement would be necessary, prior to Plan approval.   

1.3 ISSUES IDENTIFIED DURING SCOPING 
Internal scoping relative to the Proposed Action (Plan Modification) was conducted with the BLM 
CYFO interdisciplinary team (IDT) during 2010-2012, concluding in March 2013.  In addition, several 
joint BLM, Wyoming Department of Environmental Quality-Land Quality Division (WDEQ-LQD), 
and Wyo-Ben field outings have been made to the general Pit 185G Modification area over the past 5 
years.   Internal scoping has resulted in the following BLM IDT specialist concerns: 
 

 Air quality would be affected by dust and exhaust generated by burning fossil fuels associated 
with bentonite mining. 

 Bentonite mining could affect soils, surface water, wetlands, riparian areas, floodplains, and 
aquatic habitats/life-forms by modifying flow, sediment, and dissolved solids regimes. 

 Disturbance caused by bentonite mining would affect drainages within and near the proposed 
mine area, which may be waters of the United States or contain jurisdictional wetlands.  
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 Reclamation of areas disturbed by mining would be difficult due to changes in post-mining soil 
characteristics, the area’s dry climate, and the presence of invasive weeds. 

 Invasive weed species could spread as a result of the proposed mining. 
 Active or inactive raptor nests, if present in the area, as well as nesting success, could be 

affected by proposed mining disturbance. 
 Disturbance caused by proposed mining could affect habitat for sage grouse, sage grouse leks, 

prairie dogs, mountain plover and other migratory birds. 
 Bentonite mining would generally affect and fragment wildlife habitat in the proposed Pit 185G 

modification area. 
 Bentonite mining could disturb buried cultural sites or affect important cultural resources in 

the area. 
 Bentonite mining could increase the number of roads into the proposed mining area, which 

could increase human disturbance to cultural and wildlife resources. 
 The proposed mining would cause a temporary loss of forage for livestock and wildlife. 

 
Public scoping for this Proposed Action includes placing this Environmental Assessment on the BLM 
Cody Field Office NEPA Register at its inception, and placing the EA online for a 30-day public 
review, as well as printing a Public Notice in a local newspaper, prior to issuing a decision on the 
Proposed Action.  

1.4 RELATIONSHIP TO STATUTES, REGULATIONS, POLICIES, PLANS OR OTHER  

ENVIRONMENTAL  ANALYSES   
The Pit 185G Modification has been reviewed to determine if it conforms with the approved Cody 
Resource Management Plan (RMP) management objectives relative to locatable minerals actions, as 
required by 43 CFR 1500.  The Cody RMP provides that, “Except for specific areas identified as 
closed, the planning area is open to staking of mining claims and operation of the mining laws for 
locatable minerals,” (pg. 21, Record of Decision (ROD)/RMP). The area proposed for new mining 
under the Pit 185G Modification has not been withdrawn from mineral entry, and is therefore open to 
mining claim location, and subsequent mineral development, after proper review and approval. The 
Proposed Action(s) are in conformance with the Cody RMP ROD, signed November 8, 1990. 
 
The BLM is required under the mining laws, and the surface management regulations at 43 CFR 3809, 
to review Plans of Operation for compliance with the regulations, and to ensure the mining plan will 
not cause unnecessary and undue degradation as defined in 43 CFR 3809.5.  The No Action 
Alternative (Alternative I) could only be selected should the proposed Pit 185G Modification result in 
unnecessary or undue degradation of the public lands.   
 
“Mining laws” means the Lode Law of July 26, 1866, as amended (14 Stat. 251); the Placer Law of 
July 9, 1870, as amended (16 Stat. 217); and the Mining Law of May 10, 1872, as amended (17 Stat. 
91); as well as all laws supplementing and amending those laws, including the Building Stone Act of 
August 4, 1892, as amended (27 Stat. 348); the Saline Placer Act of January 31, 1901 (31 Stat. 745); 
the Surface Resources Act of 1955 (30 U.S.C. 611–614); and the Federal Land Policy and 
Management Act of 1976 (43 U.S.C. 1701 et seq. ).   
 
Prior NEPA Analysis:   This EA tiers to and incorporates by reference the first EA prepared and 
approved for the original Wyo-Ben “Bear Creek Plan of Operations” approved under WYW-153897 in 
2008.  The original EA was prepared under the following NEPA register numbers (originating in the 
BLM Worland Field Office, and being completed by the BLM Cody Field Office): WY-010-EA06-44, 
and finalized under WY-020-EA07-121.   
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The original EA analyzed all lands included within the original Bear Creek POO including the first Pit 
185G sequence in Section 26, T. 54 N., R. 93 W.  This EA provides and analyzes updated site specific 
information for the proposed Pit 185G Modification area.   
 
RMP Maintenance: On April 17, 2007, Wyoming BLM Instruction Memorandum (IM) No. WY-
2007-018 was issued, entitled “Resource Management Plan (RMP) Maintenance Action: Incorporation 
of the Bureau of Land Management’s (BLM) Programmatic Biological Evaluation (BE) for the 
Mountain Plover (Charadrius montanus) and the United States Fish and Wildlife Service (FWS) Inter-
agency Coordination Memorandum into Field Office (FO) Resource Management Plans (RMPs) by 
Maintenance Action”.  This IM conveyed the FWS Memorandum on mountain plover conservation 
measures, as well as the BLM Wyoming Programmatic Biological Evaluation of the Mountain Plover, 
and applies to the existing Cody ROD dated November 1990.   This EA takes this IM into account, and 
a copy of the IM is attached in Appendix A for reference.  
 
State Statutes and the WDEQ-LQD/BLM MOU: In Wyoming, the Wyoming Department of 
Environmental Quality – Land Quality Division (WDEQ-LQD) administers and enforces all state 
statutes and regulations on land disturbances dealing with mining and reclamation within Wyoming, 
including on federal lands.  The WDEQ-LQD’s authority derives from the Wyoming Environmental 
Quality Act and the LQD Non-Coal regulations which are related to Article 4 of the Wyoming 
Environmental Quality Act (W.S. 35-11-401 through 437).WDEQ-LQD has the authority to require 
permitting and licensing of all operator actions of surface mines, and works in conjunction with the 
BLM under a Memorandum of Understanding (2003) for mines proposed on federal lands.   
 
Each mine/permit area is required by statute and regulation to be covered by a reclamation bond, in 
the event the operator for some reason is not able to fulfill reclamation requirements.  WYO-BEN is 
covered by such a bond, which is reviewed annually by the WDEQ-LQD and BLM to ensure it is 
adequate for the amount of disturbance taking place in a given year.  
 

 Clean Water Act Compliance: If implementation of the Proposed Action would result in the 
placement of fill or dredge material in a pond, wet meadow, stream channel, or any other water 
feature, WYO-BEN would need to coordinate with the U.S. Army Corps of Engineers (COE) 
to determine if the feature is a “jurisdictional” wetland, or a “Water of the U.S.”, and whether a 
Clean Water Act (CWA) Section 404 Permit would be needed.  The WDEQ-Water Quality 
Division (WQD) is responsible for administering Section 401 of the CWA in the State of 
Wyoming.   

 
 According to Federal and State law, activities that would result in surface disturbance in excess 

of 1-acre, require a Storm Water Discharge Permit (SWDP), and associated Storm Water 
Pollution Prevention Plan (SWPPP) from the State of Wyoming.  The mining plan analyzed in 
this EA proposes to disturb more than one acre, therefore Wyo-Ben would coordinate with the 
WDEQ-WQD to obtain the necessary SWDP(s) and associated SWPPP(s). 

 
Sage Grouse: On August 1, 2008, former Wyoming Governor Dave Freudenthal signed the first of a 
series of Wyoming Executive Orders (EOs) to establish the State of Wyoming’s Greater Sage-grouse 
Conservation Strategy.  Analysis leading up to the EO included a careful review of recommendations 
developed by the Sage-Grouse Implementation Team (SGIT), which includes representatives from 
BLM, Wyoming state agencies, the energy industry, as well as natural resource professionals including 
academia, conservation organizations, local governments, private citizens, and others.  
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The strategy includes population management objectives within and outside “Sage-Grouse Core 
Areas” which has been further clarified, refined and continued by current Wyoming Governor Matt 
Mead. Governor Mead signed his own Executive Order (EO 2011-5) June 2, 2011, to replace and 
refine EOs from the former Governor. All EOs of Governor Freudenthal and Governor Mead have 
identified core area objectives, and each subsequent order has further refined Wyoming’s strategy for 
long-term conservation, maintenance and on-going management of Greater sage-grouse populations 
and associated habitats within the state, regardless of land ownership pattern. 
 
In support of the State’s strategy, on December 29, 2009, BLM Wyoming issued the Greater Sage-
Grouse Conservation Policy Instruction Memorandum (IM), WY IM 2010-012. The IM formally 
recognizes the state’s authority to establish “core areas” for population management focus and the IM 
represents BLM’s substantial effort to actively manage those habitats on the National System of Public 
Lands in support of the game bird population management objectives, as set by the State of Wyoming 
and the Wyoming Game and Fish Department.  The strategies and policies consider all pertinent 
scientific, peer-reviewed literature, as well as balanced management of other natural resources present 
on the landscape.  One of the greatest benefits of the Wyoming Strategy and the coordinated BLM 
Wyoming policy is that it provides consistent direction and guidance for BLM Wyoming district and 
field offices in considering and applying the appropriate strategic conservation measures and 
protections that support Wyoming State sage-grouse population management objectives. 
 
On Feb. 10, 2012, the BLM Wyoming State Office issued their latest Instruction Memorandum (IM) 
WY-2012-019, entitled “Greater Sage-Grouse Habitat Management Policy on Wyoming Bureau 
of Land Management (BLM) Administered Public Lands Including the Federal Mineral Estate”.  
Though mining activities regulated under 43 CFR 3809 on federal surface/federal mineral estate may 
not be directly affected by this new sage grouse IM, it does offer value relative to crafting mitigation to 
reduce impacts to sage grouse and their habitats.  As stated in the IM, “…determinations that do not 
apply the measures located in this policy IM may be necessary where BLM is required to comply with 
other non-discretionary statutes and regulations (i.e., valid existing rights, oil and gas “drainage”, 
etc.).”  Pertinent portions of this most recent IM are provided in Attachment I.  
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Figure 1 .  General location and land/mineral status map of Wyo-Ben’s “Pit 185G Modification” 

project area (see asterisk *) 
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Figure 2.  General topographic location map as prepared by the BLM Cody Field Office: Wyo-Ben’s 
“Pit 185G Modification” area is shown in blue; original Bear Creek Plan of Operations shown with 
red cross-hatching etc. (see Legend).  Note location of Bear Creek Division fence through Pit 185G 

area.   
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Figure 3.  Site specific location map of Wyo-Ben’s proposed  “Pit 185G Modification” (see key); as provided in pdf format by Wyo-Ben; Lands 

proposed to be mined under this Plan Modification are shown above in red hatches in Section 26, T. 54 N., R. 93 W.  
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2.0 PROPOSED ACTION (ALTERNATIVE I) & NO ACTION (ALTERNATIVE II) 
 
2.2. Alternative I – Proposed Action 
 
(1) Operator Information (as per 43 CR 3809.401(b)(1)): 
The operator for the Proposed Action is Wyo-Ben, Inc., P.O. Box 1072, Greybull, WY 82426. The “Wee”  26, 
27, 32, 33 unpatented active mining claims, all in Section 26, T. 54 N., R. 93 W., would be affected under this 
Plan Modification.  These mining claims have been serialized under the following numbers and are determined 
to be active by the BLM Wyoming State Office: 
 

 Wee 26  WMC187129  
 Wee 27  WMC187130  
 Wee 32  WMC187135  
 Wee 33   WMC198136  

 
(2) Description of operations (as per 43 CFR 3809.401(b)(2)):  
Additional mining associated with this proposal would be incorporated into the current castback sequence of Pit 
185G, temporarily casting back onto the backfilled and contoured mine areas in previously disturbed areas, with 
concurrent reclamation.  Highwall reduction would be also used to reclaim the last phase of mining in this 
extension/Modification. 
 
The Pit 185G Modification, if approved, would: 
 
(1) Add up to 116.3 acres of new mining disturbance on federal lands administered under 43 CFR 3809. 
 
Please refer to Table 1 below.  The anticipated mine schedule, disturbing approximately 12.2 acres per year 
under this Modification, is for a 10-year mine plan from the initial year (2013 through 2023).   
 

    Table 1. Proposed Acres of Disturbance under Pit 185G Modification 
 

                                    PROJECTED DISTURBANCE ACREAGE AND MINING DATES 
PROPOSED 

PITS PROJECTED  PROJECTED  APPROXIMATE AVERAGE  TOTAL PROPOSED 

BEDS OPENING ENDING DISTURBANCE OVERBURDEN DISTURBANCE 

# OF PHASES DATE DATE PER YEAR PER PHASE ACREAGE 

185G 
Extension  (originally)  (originally)       

F1 Bed 
 July 2012 

(2013 revised) 

 
2022 

(2023 revised) 12.2 Acres 55,000 yd3 116.3 
 

MINING AND STOCKPILING METHODS:  
Mining activities within the proposed Pit 185G Extension (Modification) area would include: 
 
(1) Accurately surveying in all new pit areas and stockpile sites; stripping and stockpiling topsoil and subsoil; 
(2) Removing and stockpiling overburden from the clay bed(s);  
(3) Stripping and hauling product (bentonite) to the mill;  
(4) Backfilling pit(s) with overburden from the previous pit or other source;  
(5) Recontouring disturbed area(s); and  
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(6) Final reclamation to include preparation for and replacement of salvaged sub- and topsoils, followed by 
seeding.   
 
Wyo-Ben proposes to live spread topsoil back onto recontoured areas wherever possible, to improve 
reclamation success.  Wyo-Ben would be required to stabilize top and subsoil stockpiles that were not to be 
spread live, by seeding them with the approved permanent seed mix during the first fall seeding period.  Soil 
tests have been conducted on the top- and subsoils to ensure they are suitable as a growth medium.      
 
Bentonite mining under this Plan Modification would be conducted using the cast-back/highwall reduction 
method (Figure 4), where, after top and subsoil removal and salvage, overburden from a pit is used to 
backfill the adjacent, preceding pit that has been mined out.  In other words, pit backfilling/reclamation takes 
place concurrent with mining as much as possible.   This is the primary method of mining that would be used 
at the Pit 185G Modification area.  For the first pit in a sequence, overburden removed from that pit is 
proposed to be permanently stockpiled, and reclaimed as a “contoured overburden pile” or COP.   The last pit 
in a sequence would be reclaimed using a method called highwall reduction.   
 
Using castback mining with highwall reduction at the end of a pit series, though it requires added 
disturbance, can reduce impacts to the viability of the soil resource.  A bentonite pit sequence can take 
between five to ten years to complete.  In this time, microfauna residing in a deep, long-term stockpile can 
effectively die before soils are respread over a mined area.  Also, degradation can occur due to soil 
compaction.  Both conditions can degrade a soil’s ability to support desirable vegetation on reclaimed pits.   
 
Using the castback mining procedure reduces the amount of necessary disturbance when compared to older 
mining techniques, where overburden was piled on the highwall and outcrop sides of the pit until 
commencement of backfilling.  Wyo-Ben’s mine plan promotes concurrent reclamation, with the spreading 
of “live” topsoils and subsoils to reestablish vegetation, resist erosion, and develop stable and productive 
habitats following disturbance.  Wyo-Ben intentionally reduces the size of its phases of mining as they 
progress through a pit sequence.  When the last phase is reached, it is usually smaller than the first phases of 
mining, thus reducing the area needed for highwall reduction.  If highwall reduction was not used at the end 
pit in the series, large areas behind the final phases could be difficult to reclaim due to the need to maintain 
access corridors to accommodate hauling of material from earlier pits to the final pit.   
 
Thicknesses of overburden within the Pit 185G area range from a few feet thick to over 50 feet, with 30 feet 
being the average.  It is generally assumed that overburden quality decreases with depth.  Typically, poor 
quality overburden from the overburden stockpile of the first pit is placed on half of the pit floor.  The upper 
portion of the pit being excavated is then placed on top of the poor quality overburden to bring it up to grade.  
The lower portion of overburden from the pit being excavated is then placed on the remaining half of the pit 
floor.  This method places the poorest quality overburden as deep as possible.  
 
Blasting of overburden was not mentioned in the Mine Plan and is therefore, not assumed to be part of the 
operation.  However, safety is a top priority during all phases of mining.   
 
Once exposed by mining, bentonite bed(s) are prepared and removed by exposing the edge of the bed(s) 
using rubber-tired scrapers.  The bed itself is then exposed using scrapers, and may also be ripped by a dozer 
for field drying.  Bentonite may also be removed via rubber-tired scraper and stockpiled outside the pit for 
field drying down to 20% of original moisture content.   Thus, the clay product is either field-dried or hauled 
immediately to Wyo-Ben’s Greybull facility for processing, using loaders and dump/haul trucks.  After 
removal of the bentonite bed from a pit, the pit is backfilled with overburden material from the next pit in the 
sequence, which is then recontoured to match as much as possible the original topographic contour.  Next, 
the recontoured overburden is prepared to receive the salvaged subsoil and topsoil.  Subsoils and topsoils are 
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respread and prepared, the disturbed area is then seeded as per the terms of the BLM/LQD-approved 
mine/reclamation plan.   
 
Hydrology: Proposed mining would affect ephemeral drainages only; no intermittent or perennial drainages 
are present in this area.  Significant ephemeral channels (with drainage basins of >5 acres in size) would be 
temporarily directed around open pits during active mining stages.  Channel design for both temporary and 
permanent diversions would match pre-mine channel gradients and cross-sectional shapes. Temporary 
diversions would comply with Land Quality Division (LQD) Noncoal rules Chapter 3 to allow passage of 
peak runoff from a 2-year, 6 hour precipitation event in a non-erosive manner.  If necessary, sediment control 
structures would be installed at discharge points into natural channels, and would be moved periodically to 
accommodate active mining. Erosion control and prevention practices that Wyo-Ben proposes to use during 
mining and reclamation activities include straw bale sediment traps, or other techniques, as necessary. 
    
SPCC/Quality Assurance Plan: Wyo-Ben has developed a Spill Contingency and Countermeasure Plan 
(SPCC and QAP) for their mine sites, which would be implemented in the event of a fuel spill at the Pit 185G 
Modification area.  Fuel would be delivered to the mine area as needed.  Any tanks stored onsite would be 
required to have containment berms constructed around the tanks sufficient to contain 110% of tank volume.  
Original equipment campsites would be located only on lands planned to be mined, or used for stockpiling 
sites.  Equipment campsites would then be moved onto contoured reclaimed areas as mining progresses.   
 
HAUL/SPUR ROADS AND CULVERTS: Access to the proposed Pit 185G Extension area in Section 26, T. 
54 N., R. 93 W., would be via existing upgraded/bonded haul roads, and across proposed pits and backfilled 
areas.  Plans for construction of these roads were included and approved under the original Bear Creek Mine 
Plan.  Culvert sizes proposed for use in the major ephemeral drainages are either 3-foot or 4-foot diameter 
culverts, sized by Wyo-Ben using SurvCADD 2000.  No new power lines are proposed to be constructed as 
part of the Bear Creek mine operation.  
 
Dust suppression would be required on haul roads, using water trucks as necessary. Best management 
practices (BMPs) relative to containment of discharge water and sediment relative to mining and haul road 
construction would be implemented and maintained across the entire mine area.    
 
Existing and proposed roads within operating mines must meet the requirements of the MSHA regulations at 
30 CFR 56/57 Subpart H.  Additional state-mandated safety provisions may also apply to these roads. 
Together, these standards will guide any final road design.  BLM road standards as discussed in BLM 
Manual 9113 are not be applied to haul roads (as per BLM 3809 Handbook Section 5.3.1.7).  

 
Isolation and Control of Acid-Forming, Toxic, or Deleterious Material 
Wyo-Ben, Inc. characterizes the overburden from the surface down to the bentonite in each pit it plans to 
mine at a rate of 1 hole per mile of proposed pit.  In this process, a material sample is obtained every five feet 
down to the bentonite bed and sent to Intermountain labs in Sheridan, Wyoming for testing of chemical and 
physical parameters.  If it is shown that a particular pit has the potential for acidic, deleterious or toxic 
material near the surface, Wyo-Ben would attempt to cover it with at least two feet of neutral spoil material 
from adjacent pits in a lateral castback procedure, or bury that layer deeper in the profile during backfill.   If 
deleterious material (bentonite, spoil) is intentionally placed on the surface such as in stockpile areas, it 
would be bermed to prevent off-site sedimentation of the material. Furthermore, if deleterious material is 
accidentally placed on the surface such as from a spill, it will be immediately picked up with appropriate 
equipment; and if necessary, any affected native area will be seeded with an approved seed mix. 
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Figure 4.  Theoretical schematic of a castback bentonite mining sequence (this schematic generally assumes 
horizontal bedding and fairly uniform overburden thicknesses). Source: Wyo-Ben 
 
Quality Assurance 
Wyo-Ben would utilize two drill trucks to characterize the volume and quality of bentonite in the various beds 
during the development of pits, which results in refinement of planned pit disturbance boundaries and reduces 
amount of necessary disturbance.  Soils are characterized to an order 2 level to determine the quality and 
volume of soils to be saved during reclamation.  Wyo-Ben would commit to saving/salvaging all available top 
and subsoil for reclamation during the initial stripping process, and  either stockpiling or spreading it live.  
Castback mining procedures allow for reclamation to be concurrent with mining.  This process is employed 
unless overburden testing reveals the need to place at least two feet of neutral spoil material over a toxic layer 
near the surface ( i.e., very high SAR or acid potential). 
 
Bond Calculations  
Reclamation bonding assessments are calculated for the projected first year’s mining activity anticipated with 
this application (Table 2 below).  Wyo-Ben updates and adjusts its overall Reclamation Bonding liability each 
May 1 with the Annual Report to WDEQ-LQD for Wyoming Mining Permit 321C.  The following assumptions 
apply relative to the proposed Pit 185G Extension: 

 
Overburden:  If necessary, backfill would be achieved using material from associated out-of-pit spoil 
stockpiles and/or highwall reductions.   

 Topsoil: If necessary, topsoil/subsoil redistribution would be achieved using material from 
 associated topsoil/subsoil stockpiles. 

Seeding: Seeding costs are calculated using $300/acre x the total proposed disturbance area. 
 

Table 2. First Year Bonding Summary. 

PIT NUMBER Spoil 
Replacement 
@ $0.72/yd

3 

Topsoil & 
Subsoil  
Replacement 
@ $0.72/yd

3
 

Grading 
@ $60.00/ 
acre 

Seeding 
     @ $300 
/acre 

TOTAL BOND 
REQUIREMENT 
BY PIT 

 
Pit 185G Extension 
(Assumes first year 
mining of three phases) 

55,000 yd3   

 
$39,600 

26,460 yd3   
total    
 
$19,051 

7.6 acres 
 
$456 

7.6 acres 
 
$2,280 

$61,387 
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TOTAL CALCULATED FIRST YEAR RECLAMATION BONDING REQUIREMENT FOR PIT 185G EXTENSION: 
$61,387+ $13,320 (21.7% contingency) = $74,707 (Subject to change) 
Anticipated First Year Bonded Acres on Federal Lands: 7.6 acres 
Anticipated First Year Bonded Acres on State and Private Lands: 0.0 acres   

 
(3) Reclamation Plan (as per 43 CFR 3809.401(b)(3): (See also Appendix B for more detailed 
information) Wyo-Ben would follow the reclamation plan as presented in the original Bear Creek Plan of 
Operations and other BLM-approved reclamation techniques when reclaiming lands associated with the Pit 
185G Modification.  Soil stockpiles would be seeded with a native, mostly perennial seed mix if it is anticipated 
that the soils will not be spread within a year of stockpiling.  Wyo-Ben would consider alternative innovative 
techniques for reclamation in order to achieve bond release.  Some of these innovative techniques may include 
fencing, mulching, alternative seed mixtures, hydro seeding, spraying of noxious and invasive weeds, or other 
methods that would require BLM and DEQ approval prior to the application.  Composition of the proposed seed 
mixture is detailed in Table 3 below and in Appendix G.  Use of all species depends on seed availability in the 
year of seeding.  Monitoring of past reclamation successes and failures may influence seed mixture composition 
and surface preparation techniques. 
 
Post Closure Management Wyo-Ben would monitor all reclaimed lands post-closure for off-site 
sedimentation, erosion and seeding failures.  Off-site sedimentation would be controlled by installation of straw 
bale or fabric check dams into affected drainages.  If unacceptable erosion was detected, it would be repaired at 
the first available opportunity.  Repair in the past has been accomplished by reconstructing the drainage and 
lining it with erosion control fabric, rock, or installation of rock gabions.   Finally, seeding would be monitored 
on a regular basis.  If after three to five growing seasons vegetation establishment was not adequate, Wyo-Ben 
would determine the reason for failure and mitigate the problem including reseeding of the site. 
 
Table 3. SEED MIX 
 Seed Species      Rate-lb PLS/acre  
 Fourwing saltbush (Atriplex canescens)   1.5 
 Gardner saltbush (A. gardneri)    3.0 
 Russian wildrye (Elymus junceus)    2.0 
 Bottlebrush squirreltail (Sitanion hystrix)   2.0 
 Indian ricegrass (Oryzopsis hymenoides)   2.0 
 Thickspike wheatgrass (Agropyron dasystachyum)  1.5 
 Slender wheatgrass (A.  trachycaulum)   1.5 
 Rocky Mountain Bee Plant (Cleome serrulata)  0.5 
 Sunflower Annual (Helianthus annulus)   1.0 
 Evening Primrose, Pale (Oenothera pallida)   0.5 
 Sandberg bluegrass (Poa sandbergii)    1.0 
 Shadscale saltbush (Atriplex confertifolia)   1.0 
 TOTAL          17.5 lb/acre 
 
 This mixture would be supplemented with: 
 Big sagebrush (Artemisia tridentata) – 2-4 pounds/acre in targeted areas of greater   
 moisture potential (i.e. drainages and depressions);  
 Rubber rabbitbrush (Chrysothamnus nauseosus) - 0.5-1 pound/acre;  
 Winterfat (Ceratoides lanata) - 0.3-1 pound/acre; and  
 Basin wild rye (Elymus cinereus) broadcasted onto uplands and reconstructed drainages and  
 other low-lying areas at a rate of 0.5-2 pounds/acre.   
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Weed Management Only BLM-approved herbicides may be used on the BLM-managed public lands.  If 
noxious or invasive weeds are encountered on public lands, a Pesticide Use Proposal and written approval from 
the Authorized Officer (BLM Field Manager) for the use of herbicides must be obtained prior to usage of 
herbicides. 
 
(4) Monitoring Plan (as per 43 CFR 3809.401 (b)(4)):  
Wyo-Ben would utilize contractors to conduct the mining and reclamation operations.  Wyo-Ben’s mining 
supervisor works directly with the contractor’s field supervisors to ensure that mining and reclamation is being 
conducted in a lawful and environmentally responsible manner.    Monitoring of field operations and contact 
with field supervisors would occur almost daily to ensure mining and reclamation would be conducted 
according to Wyo-Ben’s standards of mine regulation compliance, reclamation and safety.  Wyo-Ben would 
monitor its reclaimed lands as explained above in post closure management. 
 
Monitoring of many different activities of mining, and of potential impacts from mining would occur 
throughout the Pit 185G Modification area during operations.  Wyo-Ben would continuously visit and 
document mining activities throughout the life of the mine.  Monitoring would assess the impacts of mining on 
surface water runoff, mine area drainage and berm stability, haul road stability, high wall stability, to establish 
the extent of any spills that may occur and any other undue or unnecessary degradation.  Monitoring would be 
done during times of non-operation or down time, if due to weather, mining or market conditions some pits 
would not be active.   
 
Occupation of high walls by raptors, incidence of vandalism, failure of roads, berms or other mining features 
and the general stability of the pit area and mine site would be regularly noted and photographed.   
 
From the original Bear Creek Plan:  

 Wyo-Ben proposes to monitor the mine site for excessive erosion, and prevent surface water runoff that 
could transport sediment from the mine areas throughout the life of the mine.  Photographic records of 
pit activity would be kept during mine operations.   

 
 Critical phases of the operation to be monitored include surface water runoff, mine area drainage and 

berm stability, haul road stability, highwall stability, potential fuel spills or potential unnecessary or 
undue degradation.   

 
 Pit highwalls will be monitored regularly for raptor nests, and any instances of wildlife mortality due to 

the mining would be recorded and reported to the U.S. Fish and Wildlife Service.  Other wildlife 
monitoring would be conducted as required by BLM or WDEQ-LQD.  

 
 Air quality would be monitored visually for dust, as Wyo-Ben would need to maintain a road watering 

(dust suppression) program during hauling activities.  Dust suppression is conducted using water trucks 
on haul roads and in mine areas as necessary. The disturbed areas would also be monitored for erosion, 
vegetation establishment post-mine, and for the presence of noxious weed species which may need to be 
controlled. 

 
Storm Water Discharge Permit (SWDP) and Storm Water Pollution Prevention Plan (SWPPP): Wyo-Ben’s 
SWDP/SWPPP was provided with the original Bear Creek Plan of Operations application binder.  It includes 
protocols for spill and runoff prevention, emergency response and notification, and training and monitoring.   
 
 (5) Interim Management Plan (as per 43 CFR 3809.401(b)(5)): 
In the event Wyo-Ben would temporarily close a pit, interim management procedures would be implemented as 
follows:  A berm would be placed in all areas around the pit phase where a highwall occurs.  A berm would also 
be installed at the ramps of the pit to prevent entrance.  Temporary water diversions would be made around the 
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pit to prevent water from entering the particular pit phase.   Bentonite stockpiles and stockpiles with potential 
deleterious material (overburden piles, etc.) would be bermed to prevent off-site sedimentation.  Ephemeral 
drainages with potential to receive deleterious material would have check dams installed.  If soil piles are 
expected to be in place for an extended period due to the temporary closure of the pit, they would be seeded to 
prevent erosion and loss of soil and help maintain biological viability.  All equipment and supplies would be 
kept within the disturbance area.  Any fuel storage tanks would either have a perimeter berm or would be placed 
within an excavated containment pit to control any potential spills.  Finally, the pit area would be monitored on 
a regular basis to determine if problems are occurring that need to be addressed. 
 
Periods of inactivity may occasionally occur in the Pit 185G Modification area, when earthmoving equipment is 
moved to different portions of the permit area as needed, to provide the plant with certain types of clay. Wyo-
Ben would, during periods of inactivity, control surface runoff into pit areas, containment basins, berms, and 
topsoil protection.  Inactive mine areas would be left in a safe, stable and clean condition.  Occasionally a piece 
of heavy equipment may be left in a pit area while waiting for parts.  During periods of mining suspension, all 
pit highwalls, drainages, overburden areas, and points of potential runoff would be stabilized and monitored, 
and Wyo-Ben may be required to file an interim stability report to the WDEQ-LQD.  This report would include 
an explanation of the cause of suspension, and outline a Plan and timetable for remediation of the site if 
required by WDEQ-LQD and/or BLM.   
 
2.2 Alternative II – No Action 
Under the No Action alternative, the BLM would not approve Wyo-Ben’s Pit 185G Modification if determined 
the Plan would cause unnecessary or undue degradation (“U&U” as per 43 CFR 3809.5).   Unnecessary or 
undue degradation means conditions, activities, or practices that: 

(1) Fail to comply with one or more of the following: the performance standards in § 3809.420, the terms and conditions of 
an approved plan of operations, operations described in a complete notice, and other Federal and state laws related to 
environmental protection and protection of cultural resources; 

(2) Are not “reasonably incident” to prospecting, mining, or processing operations as defined in § 3715. 0-5 of this chapter; or 

(3) Fail to attain a stated level of protection or reclamation required by specific laws in areas such as the California Desert 
Conservation Area, Wild and Scenic Rivers, BLM-administered portions of the National Wilderness System, and BLM-
administered National Monuments and National Conservation Areas. 

[65 FR 70112, Nov. 21, 2000, as amended at 66 FR 54860, Oct. 30, 2001] 

Wyo-Ben’s proposed new mining in the Pit 185G area would not be approved, and no new mining in this area 
would occur, unless the Plan Modification was revised to prevent unnecessary and undue degradation of the 
public lands.   
 
3.0 AFFECTED ENVIRONMENT; ENVIRONMENTAL CONSEQUENCES OF THE 
PROPOSED ACTION AND NO ACTION ALTERNATIVES; AND PROPOSED 
STIPULATIONS, MITIGATION AND MONITORING MEASURES  
 
This chapter presents: (1) Site specific information on the affected environment (i.e., the physical, biological, 
social, and economic values and resources) that could be affected by the Proposed Action (Alternative I) and No 
Action (Alternative II) alternatives, as well as (2) Analysis of the potential environmental consequences of the 
two alternatives, as identified during scoping with the BLMs Interdisciplinary Team.   In addition item (3) 
provides “Design features” as proposed by Wyo-Ben, as well as stipulations and mitigation/monitoring 
measures required by BLM as part of the Proposed Action, in bold italics.   
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METHODOLOGY: During impact analysis, impacts of the proposed action (including design features) and 
with all mitigation measures (if any) applied, as well as any further impacts caused by the mitigation measures 
themselves are analyzed. Anticipated effectiveness of mitigation measures in reducing or avoiding adverse 
impacts is discussed. Residual effects of any adverse impacts that may remain after mitigation measures have 
been applied are also discussed. 
 
Resource issues or concerns, which were considered during this analysis, which may (or may not) be affected 
by the Proposed Action are presented in Table 4 (below). Under the NEPA regulations (40 CFR 1508.8), 
“Effects” are defined as:  
 

(a) Direct effects/impacts are caused by the action and occur at the same time and place  
 

(b) Indirect effects/impacts are caused by the action and are later in time or farther removed in 
distance, but are still reasonably foreseeable.  Indirect effects may include growth inducing effects 
and other effects related to induced changes in the pattern of  land use, population density or 
growth rate, and related effects on air and water and other natural systems, including ecosystems.  

 
Table 4. RESOURCES, ISSUES, CONCERNS, POTENTIAL TO EFFECT  

Resource, Issue, and/or Concern May Affect No Affect 

Air Quality X  

Cultural Resources and Native American Religious 
Concerns 

X  

Water (Surface and Ground)/Floodplains X  

Wetlands/Riparian/Aquatic Resources X  

Geology/Minerals X  

Paleontological Resources X  

Soils X  

Vegetation X  

Invasive, Non-native Plant Species X  

Wildlife/Migratory Birds/Raptors X  

Threatened & Endangered Species/T&E Habitat  X  

BLM Sensitive Species X  

Livestock Grazing and Range Management X  

Socioeconomics X  

Lands with Wilderness Characteristics  X 

Recreation, Visual Resource Management, Caves and 
Karst 

 X 

3.1 Climate and Air Quality 
 
3.1.1 Affected Environment  
CLIMATE: Climate of the Pit 185G Modification area is typical of cold desert regions of the inter-mountain west.  
The Bear Creek Plan area including this Modification falls under normal conditions, in a 5-9 inch precipitation 
zone, and a 23-25 inch evapotranspiration zone.  Between 1948 and 2005, the mean average annual high 
temperature was 58.9ºF, and the mean average annual low temperature is 30.5ºF.  Average total annual 
precipitation during this time span is 6.53 inches.  However, the entire Bighorn Basin has been experiencing a 
drought since 1999 with precipitation rates much lower than average and at times severely low (NCDC, 2006). 
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Prior to the current drought conditions, climate in this area was typical of cold desert regions of the inter-mountain 
west, with long, cold winters; hot, dry summers and moderate to high winds.   The current drought is now in its 
11th year, and may be a result of a warming trend due to anthropomorphic climate changes that are affecting the 
entire globe (IPCC, 2007).  This drought is forecast to persist into and beyond 2013 for the Bighorn Basin, with 
some potential improvement (NOAA, 2013). 
 
Average maximum temperatures for the Bear Creek area occur during the months of June, July and August, and 
average minimum temperatures occur during the months of December, January and February.  Average maximum 
and minimum temperatures are 60.9°F and 31.1°F, respectively.  Average total precipitation for the area is 6.88 
inches/year with most of this precipitation falling during the months of May and June.  The nearby towns of Lovell 
and Greybull, Wyoming have average annual precipitation of 5-8”, approximately 50% of which falls between 
April and October.  The remainder falls during the months of December through February in the form of snow and 
rain.   
 
AIR QUALITY: No site-specific air quality data are available from the Pit 185G/Bear Creek Plan area; however, air 
quality in the area is considered to be generally good, and is in compliance with state and national ambient air 
quality standards.  The air-shed within the Bear Creek area is classified as Class II, which generally allows 
concentrations of some air pollutants to increase to accommodate regional economic development.   
 
Total suspended particulate matter (TSP) is the only contaminant for which long-term data are available (BLM, 
1988) - the long-term mean for TSP at Lovell is 32 micrograms per cubic meter.  Particulate matter includes 
dust, soot and other tiny bits of solid materials that are released into and move around in the air.  Particulates are 
produced by many sources, including burning of gasoline and diesel fuels, incineration of garbage, mixing and 
application of fertilizers and pesticides, road construction, industrial processes such as steel making, mining 
operations, oil and gas fields, agricultural and forest burning, and operation of fireplaces and woodstoves.  
Emission levels in northwest Wyoming are much lower than levels in other highly developed and industrialized 
areas. 
 
Other air quality contaminants that may be present, most related to fuel combustion related to mining, include 
hydrogen sulfide (H2S), sulfur dioxide, nitrogen oxide, carbon dioxide, and vaporous hydrocarbons.  Visibility 
in the region is typically very good (>70 miles) and fine particulates (PM) are generally considered to be the 
main source of visibility degradation. Additional air quality and climate data and information pertinent to this 
application can be found in Appendix C. 
 
3.1.2 Environmental Consequences of the Proposed Action Alternative I 
Air quality of the local area would be moderately impacted for the life of the Pit 185G Modification as a result 
of increased surface disturbances.  Soil and overburden stripping, bentonite removal and hauling would result in 
temporary increases in particulate matter, fugitive dust, and fossil fuel combustion-related air pollution.  An 
increase in the amount of combustion-related by-products released by heavy equipment operation would take 
place.  This combustion-related effect on air quality would not be able to be mitigated during mining operations 
unless vehicle numbers were reduced during operations.  If the WDEQ determined that air quality in the area is 
impaired, and mining was found to be the cause or one of the contributing causes, BMP’s to mitigate this 
impact could be implemented.  If air quality is determined to be impaired the Air Quality Standard #6 (Air 
Quality) for Healthy Rangelands in Wyoming could fail. 
 
 Mitigation: Dust suppression measures will be required of Wyo-Ben in order to control fugitive dust 

emissions.  These measures will include appropriate application of dust suppression water to the 
mine/work area and haul roads, using water trucks as needed, during all mining and hauling activities.  
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3.1.3 Environmental Consequences of the No Action Alternative II 
There would be no additional direct or indirect effects on air quality in the Pit IT 185G area under this 
Alternative, because the proposed Pit 185G Modification would not be approved.   

3.2 Cultural Resources and Native American Religious Concerns 

3.2.1 Affected Environment - Pit 185G Modification 
Class III cultural resource inventories meeting the requirements of the Wyoming State Historic Preservation 
Office (WYSHPO) Format, Guidelines, and Standards for Reports for the proposed mining area, were 
conducted by High Country Archaeology for this Modification in 2004/2011, (BLM, CYFO#’s 020-2004-138 
& 020-2011-032) which resulted in documentation of one eligible site, 48BH3321, which was subject to 
extensive Native American consultation during the 2004, Big Wee Claims {Bear Creek Plan of Operations}.  
Additional inventory by High Country Archaeology was conducted in 2011, to inspect portions of current 
proposal outside of the previously mentioned, 2004, survey.        
 
3.2.2 Environmental Consequences of the Proposed Action Alternative I 
Based on previous Native American consultations for Bear Creek Plan and Visual Contrast Ratings for site 
48BH3321 in relation to the Pit 185G extension proposal, avoidance measures were incorporated into final Plan 
Modification submission.  Avoidance measures were subject to WYSHPO consultation and received a No 
Historic Properties Affected determination of effect, with concurrence as of December 26, 2012.  If any areas or 
locations of traditional gathering areas, or religious or of cultural concern to Native Americans are subsequently 
identified they would be considered during the implementation phase.  The BLM would take no action that 
would adversely affect these areas or locations without consultation with the appropriate Native Americans. 
 
 Stipulations: Cultural resources protection stipulations will be required, and will be attached to any 

approval document for the Proposed Action issued to Wyo-Ben by the BLM. 
 
3.2.3 Environmental Consequences of the No Action Alternative II 
Under the No Action Alternative, there would be no additional impacts on Cultural Resources, as surface 
disturbance under the proposed Pit 185G Modification would not be approved.  No impacts to Native American 
Religious concerns would occur under the No Action alternative, as BLM would take no action that would 
adversely affect these areas/locations without consultation with appropriate Native American tribes.  Under this 
alternative, there would be no additional surface disturbance, therefore, there would not be any chance for a 
discovery situation, nor would there be any actions that would require Native American religious consultation.  
 
3.3 Water Resources (Surface and Ground)/Wetland and Riparian areas 
 
3.3.1 Affected Environment  
SURFACE WATER:   Greybull receives an annual mean precipitation of 6.95 inches, of which roughly 50% 
falls between April and July, the majority as rain showers and thunderstorms.  Stream channels in the Pit 185G 
Modification area flow water in response to snowmelt and precipitation events, and are dry most of the time.  
Bear Creek is considered a jurisdictional water of the U.S.  Mining or road construction would not take place 
within the channel or floodplain according to the Pit 185G Modification, however, several ephemeral drainages 
would be affected by additional mining.  These ephemeral drainages would be reestablished during final 
reclamation.  Channel design for both temporary and permanent diversions would match pre-mine channel 
gradients and cross-section shapes where necessary.  
 
GROUNDWATER: All mining under the proposed Pit 185G Modification would take place above the water 
table and any unconfined or confined groundwater resources.  The likelihood of encountering ground water 
during mining is considered minimal.  Unconfined aquifers are associated with waterways downstream of the 
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proposed mining area. These aquifers occur in unconsolidated Quaternary alluvium of Bear Creek and its 
tributaries, and are recharged predominately by water flowing in these waterways. 
 
RIPARIAN/AQUATIC RESOURCES: No perennial or intermittent waters or associated riparian 
corridors/areas are located within the proposed Pit 185G Modification area, but are present downstream.  
 
WETLANDS: The original Bear Creek Plan of Operations area was surveyed for wetlands according to the 
1987 Corps of Engineers (COE) Field Guide for Wetland Delineation manual.  Wetland surveys involved 
analysis of three factors: vegetation, hydrology and soils.  No wetlands were encountered during surveys of the 
Bear Creek plan area, nor are any planned to be disturbed by proposed mining or road construction. 
 
3.3.2 Environmental Consequences of the Proposed Action Alternative I 
SURFACE WATER/WETLANDS/RIPARIAN AREAS:  Potential environmental consequences of the 
Proposed Action on local hydrology (ephemeral draws tributary to Bear Creek, and the main channel of Bear 
Creek) and water quality are analyzed in this section.  According to Wyo-Ben, mining associated with the Pit 
185G Modification would disturb six (6) head-water ephemeral drainages in one hydrologic drainage basin.  
Those drainages would be reestablished to pre-mine grade and shape during reclamation.  
 
No wetlands or riparian corridors/areas are located within the proposed Pit 185G Modification area, therefore, 
these types of hydrological resources would not be directly affected by this alternative.  Downstream aquatic-
related resources, surface water, riparian-wetland-aquatic habitat and life-forms that use them could be 
indirectly affected if flow-sediment-chemical regimes are modified as a result of the proposed action. 
 
Ephemeral drainages disturbed by mining in the Pit 185G Modification area would be reconstructed as part of 
the reclamation plan.  Surface runoff would be controlled and guided into contained sumps or mine pit areas to 
prevent sediment-laden discharge water from leaving the mine sites. Best Management Practices (BMPs) such 
as use of erosion-control structures (i.e. sediment fences, straw bales or check dams, etc.) would assist in 
preventing erosion and offsite sedimentation.   

 
Under the original Plan of Operations, two culverts have been placed in drainage crossings of existing Wyo-Ben 
haul road HR-58.4, and 1 culvert was installed at haul road 58.3.  Upon final reclamation of the roads, these 
culverts would be removed.   
 
Other types of erosion control and prevention practices that Wyo-Ben may use during all mining and 
reclamation activities include use of filter cloth, straw bale sediment traps, and drilling or harrowing along 
contour to reduce rilling.  Post-mine, Wyo-Ben would remove any temporary sediment barriers, and reestablish 
drainages.  Channels would be reconstructed in the approximate original location, and at least the same length 
and gradient as pre-mine features, then reseeded perpendicular to water flow.  If excessive erosion was 
anticipated, water bars and/or straw bales may be installed and left in place to encourage channel meandering 
over time.  These measures if properly implemented, would mitigate effects to hydrological resources during 
active and interim mining stages, as well as after final reclamation.  
 
GROUNDWATER: Proposed bentonite mining under the Pit 185G Modification would take place 
topographically higher than the local water table elevation. Past and current mining in this area has not 
encountered ground water.  During field drilling tests conducted by Wyo-Ben, no ground water was 
encountered.  Therefore, no direct environmental consequences to the groundwater regime would be anticipated 
under this alternative.  
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Mitigation Measures applied with approval of the Pit 185G Modification: 
 

  Sediment Control: Ephemeral channels will be temporarily directed by Wyo-Ben around open pits during 
active mining stages and straw bale sediment barriers will be utilized as sedimentation control measures.  
  

 Sediment Control: Ditches will be constructed upslope of active pits to divert runoff around the operation 
and back to native and/or reclaimed areas. By diverting native land runoff around the operation, surface 
water erosion within disturbed areas and reduction in runoff quantity should be minimized. Ditches will be 
constructed on contour to minimize erosion potential.  
 

 Sediment Control: In some circumstances, riprap, energy dissipaters (i.e., straw bales, wattles, and rock 
checks) and buried grade control structures, will be installed where necessary, depending on conditions.  
Precipitation that falls on disturbed areas will generally be contained within active pit areas.  Through the 
use of berms and grading, runoff from the disturbed areas will drain to specific locations, where small 
sumps would be constructed.  Water contained in these sumps will not be discharged, rather allowed to 
evaporate. If conditions exist where it is not practical to divert and store runoff from disturbed areas, 
Alternate Sediment Control Measures (ASCM’s), such as check dams, will be utilized to treat runoff before 
being discharged on to native or reclaimed lands.  
 

  Sediment Control: To preserve water quality, all sediment control measures constructed during the mining 
phase (i.e., check dams, silt fence, sumps, water bars, etc.) will be left in place until vegetation becomes 
adequately established.  Once established all sediment control measures will be removed with the possible 
exception of sumps, which may be left for livestock and wildlife watering purposes assuming landowner 
consent is obtained. 
 

 Reclamation: Drainage channels will be reconstructed at a density equal to or greater than what existed pre-
mine.  Reclaimed channels will have a gradient and sinuosity that mimics pre-mine conditions.   Reclaimed 
channels will have sufficient capacity to convey flows from the 100-year event, but are not anticipated to be 
stable during an event of this magnitude; a condition that is similar to what exists naturally.  
 

 Reclamation: Placement of sediment bars and other discharge control items will reduce runoff velocities and 
increase meandering. Where possible the transition zone will be established on a rock outcrop. Riprap 
and/or grade control structures will be installed along the transition zone if erosion problems develop.  

 
3.3.3 Environmental Consequences of the No Action Alternative II 
This alternative would result in no effect on wetlands, riparian areas, or other aquatic resources, because the 
proposed Pit 185G Modification would not be approved and no additional surface disturbance would take place.  
 
3.4 Geology/Overburden/Mineral Resources 
 
3.4.1 Affected Environment   
GEOLOGY: Lands within Wyo-Ben’s Bear Creek mine permit area where the Pit 185G Modification area is 
proposed, are representative of the semi-arid, dissected, upland topography of the Big Horn Mountain foreland in 
the northern Big Horn Basin.  Dominant land uses in this area are bentonite mining, wildlife habitat, and 
livestock grazing.  Structurally, the area is situated northeast of the eastern flank of the Sheep Mountain 
anticline, north of Greybull, Wyoming, along a gentle synclinal basin.  Strata in the project area dip gently to 
the southeast/northeast/east at less than 10 degrees. 
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Bentonite clay is a fine-grained mineral composed mainly of montmorillonite clay.   Bentonite forms as a result of 
in-situ alteration of rhyolitic volcanic ash.  Pyroclastic material was ejected into the atmosphere by volcanic activity 
during Cretaceous time, and deposited in a marine environment.   
 
OVERBURDEN: Overburden sampling characterizes soils and rock units below the surface to determine if 
their exposure to potential groundwater/surface water would adversely affect the environment and whether the 
overburden may be suitable soil for plants. Overburden considered adverse to groundwater/surface water and 
plants is generally managed to minimize its impact to the environment and potential rooting zones.  This would 
include entombing unsuitable material above groundwater zones and well below the surface to prevent any 
wicking or capillary draw.  Drill hole samples determined that groundwater was not present to the depth of 
mining therefore is not a major concern.  Under the original Plan of operations, eight (8) samples of overburden 
were tested for several parameters including pH, percent saturation, conductivity, calcium, magnesium, sodium, 
Sodium Absorption Ratio (SAR), and acid-base potential (ABP).  As regards suitability of overburden for use in 
reclamation, total sulfur ABP is generally considered the primary parameter of concern. 
 
MINERAL RESOURCES:  Bentonite is the only known locatable mineral resource in the area of the Proposed 
Action.  It occurs in economical quantities in three Cretaceous age formations – the Frontier Formation, Mowry 
Shale, and Thermopolis Shale.  The F1 and F2 bentonite beds of the Frontier Formation (Figure 5) are targeted 
for new mining under the Pit 185G Modification and general Bear Creek Plan. These bentonite-bearing strata 
are generally composed of sodium bentonite beds of varying thicknesses up to 5-10 feet thick, interbedded with 
gray, marine shales and claystones which were deposited in the Cretaceous Interior Seaway approximately 99-
106 million years ago (Slaughter and Early, 1965).  
 
No commercially valuable mineral materials such as sand and gravel, or flagstone, are located in the proposed 
Pit 185G/Bear Creek plan area.  No oil and gas leases are known to be located within this area as well.  No solid 
leasable minerals such as coal or trona occur in the area.  

3.4.2 Environmental Consequences of the Proposed Action Alternative I 
GEOLOGY/MINERAL RESOURCES: Under the Proposed Action, commercial quantities of bentonite would 
be removed from beds in the Cretaceous Frontier Formation.  Mining would disrupt the natural stratigraphic 
order of beds within the open pit areas, and disturb overburden, as well as top and subsoil profiles, as described 
in the Mine Plan.  No other locatable mineral resources would be affected by the Proposed Action. 
 
OVERBURDEN: If deleterious (acidic or basic) overburden was placed on the ground surface, it could affect 
native plants and their rooting zones.  Burying such material would prevent this from taking place. Overburden 
with a high Sodium Absorption Ration (SAR) and low Acid-Base Potential (ABP) is not desirable for cover/cap 
material. Wyo-Ben would not employ such material as cover material but would covers it with at least two feet 
of a more neutral spoil material from adjacent pits in a lateral castback procedure, or bury that layer deeper in 
the profile during backfill.   Deleterious material (bentonite, spoil) placed on the surface such as in a stockpile 
area would be bermed to prevent off-site sedimentation of the material.  Such practices would mitigate 
problems associated with poor handling of overburden 
 
 Mitigation: Wyo-Ben will replace salvaged native cap/cover material wherever possible, and replace 
all overburden in the tiered manner, as it was originally found.  Measures outlined in the Mining Plan and 
Reclamation Plan describe mining and reclamation of areas in high SAR and low ABP overburden. These 
measures include placing of these materials below the cap material when possible, and avoiding mixing the 
overburden of high SAR and low ABP with better quality overburden. 

3.4.3 Environmental Consequences of the No Action Alternative II 
There would be no effect on the geology or minerals of the area under Alternative I, because the proposed Pit 
185G Modification would not be approved, and additional surface disturbance would not take place. 
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3.5 Paleontological Resources 
 
3.5.1 Affected Environment 
BLM uses a classification known as the “Potential Fossil Yield Classification” (PFYC) during site specific 
analysis of a Proposed Action, to determine the potential for vertebrate or scientifically significant fossil 
resources to be found there.  Lands within the proposed Pit 185G area (Frontier Formation) have been rated as a 
PFYC=3a, meaning there is moderate potential for such fossils.  The Frontier Formation represents ancient 
sedimentation within the Cretaceous Interior Seaway which covered most of Wyoming during Cretaceous time.  
Marine and flying reptiles, as well as various types of fish, lived in this seaway.  Multiple types of invertebrates 
also occupied these ancient environments.    

3.5.2 Environmental Consequences of the Proposed Action Alternative I 
Paleontological resources in the Frontier Formation may be affected under the Proposed Action, meaning that 
vertebrate fossils may occasionally be found, though not with great frequency.  Standard paleontological 
stipulations (Appendix G) would be applied to any approval document, in order to protect any vertebrate or 
scientifically significant paleontological resources that might be found during mining.   
 
 Stipulations: If vertebrate or scientifically significant fossil materials are discovered, Wyo-Ben will be 
required to immediately suspend all operations that might further disturb such materials, and contact the 
BLMs Authorized Officer (Cody Field Manager) so the fossil resource could be investigated and assessed.  
Significant scientifically valuable fossil resources will be removed from the area prior to resumption of 
mining.  Stipulations to protect paleontological resources will be attached to any Plan of operations 
approval letter.  

 

3.5.3 Environmental Consequences of the No Action Alternative II 
There would be no effect on paleontological resources under Alternative II, because the proposed Pit 185G 
Modification would not be approved, and no additional surface disturbance would take place. 

3.6 Soils 
 
3.6.1 Affected Environment 
Soils in the original Bear Creek Plan of Operations area, including the Pit 185G Modification area, were 
inventoried for the original application, which delineated soils on the basis of morphological and 
physiochemical characteristics.  Soil mapping and classification was conducted in accordance with the 
standards of the National Cooperative Soil Survey.  Soil samples were taken from various sample locations, 
which were then analyzed for pH, Electrical Conductivity (EC), calcium, magnesium and sodium, Sodium 
Absorption Ratio (SAR), saturation percent, texture, and organic matter.   
 
The Pit 185G Plan area (Figure 6 below) and original Bear Creek Plan area are characterized as an elevated 
plain composed of Cretaceous shales (Frontier Formation) covered by alluvial outwash transported west from 
the Bighorn Mountains.  The plain is dissected by ephemeral drainages and gullies exposing the shale bedrock.  
The area is dominated by deep, well drained, fine-loamy and fine textured soils derived from alluvial outwash, 
eolian silts (12-28 inches of soil suitable for salvaging as topsoil), and sodic shale residuum (3 inches of soil 
suitable for salvage).   Moderately deep and shallower soils occur on some backslopes. 
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Figure 5. General Stratigraphic Column of the Bighorn Basin; Emphasis on the Cretaceous Frontier Formation 

(Pit 185G Modification area) Source: Wyoming Geological Association (1989) 
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Figure 6.  Soils Map for the proposed Pit 185G 
Modification area, as provided by Wyo-Ben 

 
Soil map units are delineated on the map 

above, and described to the left.  The map is 
also provided in Appendix E. 
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Wyo-Ben provided the following information regarding soil salvaging depths and volumes in its Pit 185G 
Modification package, planning to salvage between 6-22 inches of soil in the pit area.   

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Many subsoils are not suitable for reclamation as they contain salts such as sulfates and chlorides of sodium and 
calcium. In addition, most of the soils have a considerable amount of exchangeable sodium, and with the 
abundance of salts have been classified as saline-sodic soils.  Excess sodium indirectly affects plant growth 
through deterioration of soil structure.  This breakdown of soil structure could result in restricted water 
movement, aeration, root elongation and seeding emergence and development.  Additional soils data and 
information pertinent to this application can be found in Appendix E. 

3.6.2 Environmental Consequences of the Proposed Action Alternative I 
Soil  profile disturbance is somewhat mitigated by properly separating and storing suitable topsoil from subsoil, 
overburden, and especially from bentonite and “ash” stockpiles.  If topsoil is exposed to bentonite or “ash” 
materials, it can become contaminated and no longer able to support life.  Until successful reclamation and bond 
release occurs, soil stability standard #1 for Healthy Rangelands of Wyoming would fail.  
 
WDEQ-LQD requires all soil stockpiles be separated from all other materials by a buffer zone of at least one 
bulldozer width to prevent contamination.  Organisms living in the topsoil have a relatively short lifespan when 
soil is stockpiled, due to the disturbance of normal processes including the following: lack of oxygen, lack of 
new organic material, lack of water, and the increase in depth to surface.  Topsoil should be redistributed within 
a few months of being stockpiled in order to maintain a functioning ecosystem.  The castback mining system 
allows an operator to quickly reclaim disturbed areas, so topsoil remains viable, and can more efficiently 
support revegetation efforts.  Live-spreading is currently the best reclamation method because using this 
method, topsoil removed from an open pit is immediately placed on the area that has already been mined, 
backfilled and recontoured.  This preserves many of the topsoil’s important biological and physical qualities.   
 
Stockpiling of soils outside of mined areas can affect more land than is necessary.  In this proposal, Wyo-Ben 
would not stockpile soils or overburden on lands outside the proposed mine area.  Stockpiles would be 
temporarily placed on backfilled/contoured areas in previously disturbed areas. 
 
The loss of topsoil biological viability, as a result of stripping and stockpiling, would increase as the length of 
stockpiling time increases (loss would occur very rapidly at first and then gradually taper off), depth of 
stockpile, and having no or little deeply-rooted plant growth.  Impacts of the Proposed Action to soils would 
require mitigation (required by both BLM and LQD), as per the terms of any approved mining and reclamation 

  185G Extension   

      

  Top Soil Cubic Sub Soil Cubic  
Soil 

Types Acres Inches Yards Inches Yards 

21A-3 4.6 6 3,710 6 3,710 

22B-1 7.9 3 3,186 6 6,372 

23B-5 16.9 6 13,632 20 45,442 

29C-1 22.1 4 11,766 6 17,827 

33D-1 39.9 3 16,093 6 32,186 

50C-0 5.6 0 0 0 0 

62D-5 15.7 6 12,665 22 46,437 

63D-3 3.6 6 2,904 6 2,904 

TOTALS 116.3  63,956  154,878 
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plan(s) and as presented in the Pit 185GPlan application.  Land Health Standard Number 1, Soils, would fail 
until the disturbed/affected soils are stable and allow for water infiltration to provide for optimal plant growth 
(which supports adequate energy capture and flow and nutrient cycling through the system) and minimal 
surface runoff.  Soils need to be able to support the hydrologic cycle by providing for water capture, storage, 
and sustained release.   
 
 Mitigation: Wyo-Ben will employ live-spreading of topsoil whenever possible and stock pile topsoil for 
as short a time as possible before re-spreading.  Wyo-Ben will also seed its topsoil stockpiles to prevent weed 
growth, reduce erosion, and maintain the soil’s biological integrity.  Associated disturbance relative to 
proposed mining will be kept to a minimum in order to prevent unnecessary and undue disturbance of 
native soil profiles.  Disturbed areas will be seeded in a timely manner to promote plant growth and further 
reduce erosion.   

3.6.3 Environmental Consequences of the No Action Alternative II 
There would be no effect on soils under Alternative II, because the proposed Pit 185G Modification would not 
be approved, and no additional surface disturbance would take place.  

3.7 Vegetation 
 
3.7.1 Affected Environment  
The area associated with the Pit 185G Modification was mapped in the original Bear Creek Plan submittal.  
Four different vegetation units are present in the area including: (1) Gardner saltbush, (2) Mixed Shrub 
Complex (MSC – which includes a Big Sagebrush/Bunchgrass component), (3) Gardner Saltbush and MSC, 
and (4) Barren Outcrop.  Topography varies from dissected badland drainages and escarpments to relatively 
gentle upland hills and benches.  Slopes range from 0 to 45 percent. Aspects are primarily southerly.  Additional 
site specific vegetation data and information pertinent to this application can be found in Appendix F. 

3.7.2 Environmental Consequences of the Proposed Action Alternative I 
Vegetation on approximately 116 acres would be directly affected by approval of the Proposed Action as a 
result of removal from a mining or stockpiling area.  If topsoil is placed in a stockpile for more than a few 
months, its ability to support plant life is reduced.  Success of reclamation depends on timeliness and 
cleanliness of topsoil replacement. Future topsoil quality and quantity depends on the establishment of 
vegetation. Even successful reclamation can result in a change from the existing native plant community for 
decades.  Until vegetation on disturbed sites consists of plant communities appropriate to the site, which are 
resilient, diverse, and once again able to recover from disturbances, they would fail Standards #3 (Upland 
Vegetation) and #4 (Wildlife) for Healthy Rangelands of Wyoming.   
 
Impacts of the Proposed Action to vegetation would require mitigation (required by both BLM and DEQ-LQD), 
as per the terms of the approved reclamation plan, and any accompanying mitigation measures.  According to 
Wyo-Ben’s proposed reclamation plan, which is largely based on the original reclamation plan for the Bear 
Creek Plan of Operations, a vegetative community dominated by native shrubs and grasses would be 
reestablished over time.   
 
 Mitigation: Mitigation will involve use of approved seed mixtures (Appendix G) and seeding 
application rates, to reestablish vegetation over time to pre-mine or better conditions.   All seed used on 
public lands would be certified cheat grass and noxious weed free by Wyoming State certified seed 
laboratory testing and would conform to BLM seed policy IM No. 2006-073; any hay or straw used for 
check-dam construction or mulching would also be certified cheat grass and noxious weed-free.  Some 
reclaimed areas may be fenced to exclude livestock from grazing on newly-germinated or established 
seedlings in these areas.   Additional revegetation goals will include site stabilization, erosion control, and 
restoration of visual aesthetics. 
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3.7.3 Environmental Consequences of the No Action Alternative II 
There would be no additional effect on vegetation under Alternative I, because the proposed Pit 185G 
Modification would not be approved, and no additional surface disturbance would take place.  

3.8 Invasive, Non-native Plant Species 
 
3.8.1 Affected Environment 
Baseline pre-mine conditions indicate a general lack of invasive weed species such as cheat grass, halogeton, 
salt cedar, and other non-natives.  Native plants are the dominant species in the proposed Pit 185G Modification 
area.  However, weed invasions are dynamic over time and new populations of invasive or noxious weeds could 
attempt to become established in a given area as a result of land disturbance, loss of native vegetation, 
overgrazing, improper mine reclamation, etc. Some weed species that commonly become established in areas 
disturbed by mining and related disturbance are cheatgrass (Bromus tectorum), halogeton (Halogeton 
glomeratus), kochia (Kochia scoparia), and Russian thistle (Salsola kali).   

3.8.2 Environmental Consequences of the Proposed Action Alternative I 
Invasive and non-native plant species could begin to become established and/or increase as a result of the 
proposed new mining, however existing approved mining in the area already increases that chance.  Timely 
seeding would reduce or prevent such species from becoming established in an area.  Seeding of topsoil 
stockpiles, which would be a required mitigation measure for this Plan, would decrease the potential for weeds 
to spread to and contaminate topsoil.  Halogeton pulls salt to the surface, creating a saline environment few 
native plants can survive.  Cheat grass in an area can form a monoculture, outcompeting native species, 
reducing species diversity, decreasing sagebrush establishment, and creating a volatile fuel source for fires.  Use 
of surface water for dust suppression and other mining activities has potential to spread noxious weeds and 
other undesirable plant species, although surface water is often all that is economically available for dust 
suppression.   
 
Because of these potential environmental consequences, Wyo-Ben would inventory all areas and access routes 
for the presence of weeds, and would be responsible for managing all noxious and undesirable invading plant 
species in the reclaimed areas, including cheat grass, Russian olive, and tamarisk, until revegetation activities 
are determined to be successful and the bond would be released for a given area. The list of Wyoming State 
Listed Noxious Weeds is provided below along with mitigation measures should the Plan Modification be 
approved.  
  
The following is a list of Wyoming State Listed Noxious Weeds that would need to be controlled should they begin to grow on the PIT 
185Garea lands during mining and/or reclamation (WWPC, 2011). Cheatgrass would also need to be controlled in the proposed 
project area that would be disturbed under this Plan, should it begin to grow in mined or reclaimed areas. 
 
1)   Field bindweed (Convolvulus arvensis L.)   14)  Musk thistle (Carduus nutans L.) 
2)   Canada thistle (Cirsium arvense L.)   15)  Common burdock (Arctium minus (Hill) Bernh.) 
3)   Leafy spurge (Euphorbia esula L.)   16)  Plumeless thistle (Carduus acanthoides L.) 
4)   Perennial sowthistle (Sonchus arvensis L.)  17)  Dyers woad (Isatis tinctoria L.) 
5)   Quackgrass (Agropyron repens (L.) Beauv.)  18)  Houndstongue (Cynoglossum officinale L.) 
6)   Hoary cress (Cardaria draba & pubescens)  19)  Spotted knapweed (Centaurea maculosa Lam.) 
7)   Perennial pepperweed (Lepidium latifolium L.)  20)  Diffuse knapweed (Centaurea diffusa Lam.) 
8)   Ox-eye daisy (Chrysanthemum leucanthemum L.)  21)  Purple loosestrife (Lythrum salicaria L.) 
9)   Skeletonleaf bursage (Franseria discolor Nutt.)  22)  Saltcedar (Tamarix spp.) 
10)  Russian knapweed (Centaurea repens L.)  23)  Common St. Johnswort (Hypericum perforatum) 
11)  Yellow toadflax (Linaria vulgaris L.)   24)  Common Tansy (Tanacetum vulgare) 
12)  Dalmation toadflax (Linaria dalmatica (L.) Mill.)  25)  Russian olive (Elaeagnus angustifolia L.) 
13)  Scotch thistle (Onopordum acanthium L.) 

  

 



30 
 

Weed Management 
In their Pit 185G Modification, Wyo-Ben stated the following: “Only BLM-approved herbicides may be used on 
the BLM-managed public lands.  If noxious or invasive weeds are encountered on public lands, a Pesticide Use 
Proposal and written approval from the Authorized Officer (BLM Field Manager) for the use of herbicides must 
be obtained prior to usage of herbicides”.  The following mitigation measures would be required and applied to 
any approval of the Pit 185G Modification: 

 
  Weed Control: If noxious or invasive weeds are present, the BLM and/or the Big Horn 
 County Weed and Pest Department will be consulted by the operator/holder for control and 
 eradication methods. A Pesticide Use Proposal (PUP) will be completed and approved by the BLM 
 Authorized Officer prior to usage of herbicides on public land.   Wyo-Ben will also be required to 
 follow the BLM seed policy IM No. 2006-073 (see Appendix H),  which will help prevent weed 
 spreading and infestations. 
 
 Weed Control: Weeds will be controlled via use of BLM-approved methods and herbicides, and 
 their management would be the sole responsibility of Wyo-Ben.   
 
 Weed Control: Where weed infestations are noted on federal lands associated with this Plan, all 
 vehicle access will be limited to only necessary routes and would be controlled to minimize travel in 
 the infested area until weed removal would be accomplished.  Vegetation will be reestablished and 
 weed-free seeds and hay for mulch would be used in the proposed mining area. Cleaning vehicles, 
 equipment, and materials before they enter public land would reduce spread of invasive, non-native 
 plant species.   

3.8.3 Environmental Consequences of the No Action Alternative II 
There would be no new effects as a result of an increase in invasive and non-native species under Alternative I, 
because the proposed Pit 185G Modification would not be approved, and no additional disturbance would 
occur. 

3.9 Wildlife/Migratory Birds/Sage Grouse/Raptors 
 
3.9.1 Affected Environment 
 
WILDLIFE: A variety of native wildlife species have been observed within the proposed Pit 185G extension area.  
Field observations, combined with the information referenced above, enabled evaluations of area use by wildlife.  
A list of area species was provided in the original EA, and is also provided in Appendix E.  On-the-ground 
wildlife surveys have been conducted in the Bear Creek Plan of Operations area beginning in 2003, and 
continuing to the present time, as a result of approval of that original Plan of operations.     
 
The U.S. Fish and Wildlife Service (USFWS) October 3, 2003 response letter to Wyo-Ben indicated the 
possible occurrence of mountain plovers, nesting raptors, black-footed ferrets, Canada lynx, and migratory birds 
of high federal interest (MBHFI) in the Pit 185G area.  USFWS also stated that the areas proposed for mining 
do not contain the proper habitat to support Canada Lynx.  They did state however, that MBHFI habitat exists in 
the area and these species, such as mountain plover should be monitored.  The primary species of concern in 
this area, however, is sage grouse, further discussed below.   
 
SAGE GROUSE/HABITAT/LEKS/BACKGROUND - UPDATED:  
Sage grouse are currently considered a candidate species for listing under the Endangered Species Act, and a 
BLM sensitive species (USFWS, 2013 at http://www.fws.gov/mountain-prairie/species/birds/sagegrouse/).  
Figure 7 below illustrates the location of the proposed Pit 185 Plan Modification area in relation to the Lower 
Bear Creek lek – the primary sage grouse lek complex in the area.  Background information on sage grouse in 
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the general Pit 185G area is provided below by time span for the past ten years (2003 – 2013). 
 
2003: In 2003, a total of seven active leks and satellite leks were mapped surrounding the proposed Pit 185G 
Modification area, though some of these leks were later determined to be inactive.  WGFD’s September 15, 
2003 response letter to the original Plan of Operations provided several concerns, their primary concern being 
for sage grouse.  BLM’s Geographical Information Systems (GIS) database indicates the presence of several 
sage grouse lek sites within and near the area encompassed by the current Proposed Action, as well as the 
original Bear Creek Plan of Operations.  
 
2003-2007: Wyo-Ben monitored 4 sage grouse leks during the April strutting season in the Bear Creek area 
from about 2003-2007 and onwards since approval of the original Bear Creek/185G Plan.  In order to determine 
which leks were active during analysis of the original Plan of Operations, BLM met onsite with Wyo-Ben and 
WGFD on October 11, 2007.  Lek data were discussed at length, and the situation regarding leks was clarified 
by WGFD.  Leks are apparently used by sage grouse alternately from place to place, and from year to year.  In 
the BLM Cody Field Office GIS database, leks that,  according to WGFD are NOT active, are located in 
Sections 23 and 26, T. 54 N, R 93 W. (personal communication, Tom Easterly, Wildlife Biologist, WGFD, Oct. 
11, 2007).  However, according to WGFDs letter of Sept. 2003, 25 sage grouse were observed in Section 26, T. 
54 N., R. 93 W. during the winter months.   
 
2008 - 2013: According to the updated BLMs GIS database (January 18, 2013), the northern portion of the Pit 
185G Modification area is situated within what is being analyzed in the Bighorn Basin Resource Management 
Plan (RMP) revision as a possible sage grouse “key” area, as delineated in June 2012.  Most of this land is 
located in the NE¼ Section 26.   
 
A large active lek is located approximately one mile east of the lands involved in the Proposed Action, in 
Section 25, T. 54 N., R. 93 W., and Section 30, T. 54 N., R. 92 W.   This is the “Lower Bear Creek Lek”, 
herein referred to as the “primary lek”.  The location of this large active lek apparently alternates from place to 
place in a given year, within a large established area in Sections 25 and 30.  Wyo-Ben has been required to 
monitor this lek in the area since its original Bear Creek Plan of Operations was approved in 2008.   
 
Wyo-Ben’s Annual Reports submitted from 2008 through 2012 were consulted for available information on 
sage grouse lek monitoring results for the “primary” Bear Creek lek discussed above.  Table 5 presents Wyo-
Ben’s monitoring results as found in those reports, indicative of a steady decline in birds observed on this lek 
since 2009.   The biggest difference in lek count numbers for male sage grouse took place between 2009 and 
2010, steadily declining to zero males and zero females observed by Wyo-Ben on this primary lek in 2012.   
 
Wyoming Game and Fish Department personnel have monitored sage grouse activity at this lek for many years. 
Table 6 provides raw sage grouse monitoring data for this lek obtained from the Wyoming Game and Fish 
Department (March 2013), as well as a summary table that lists the dates and highest numbers of males 
observed on the lek from 2008 to 2012 by WGFD.  The same steady decline is observed in these highest count 
numbers, from a high of 36 males in 2008, declining to a high of three males four years later in 2012.  
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Table 5. Wyo-Ben’s Sage Grouse Lek monitoring data; 2008-2012 Bear Creek – 
Pit 185G Modification area 

 
 Year  Date/Time Monitored  # Sage Grouse observed  
 2008  No data from Wyo-Ben  No data 
 2009  April   2 @0723   25 males, 0 females 
   April 13 @0530   30 males, 2 females 
   April 20 @0642   27 males, 1 female 
 2010  April   9 @0655   11 males, 4 females 
   April 19 @0810   11 males, 2 females  
 2011  April   6 @0630     6 males, 0 females 
   April 28 @0630     2 males, 0 females 
 2012  April 20 @ 0645     0 males, 0 females 
   April 26 @ 0540      0 males, 0 females 

 
Table 6. Wyoming Game and Fish Department’s Sage Grouse Lek monitoring data; 2008-

2012 Bear Creek –Pit 185G Modification area 
 (highest #’s are highlighted in yellow – source WGFD email, 2013) 

          Year     Month-Day-Time       Status   Males Females         
 2008 4   8   Active 35   
 2008 4 14 06:50  Active 20 2  
 2008 4 22 06:30  Active 28 0  
 2008 5 6 06:20  Active 36 0   
 2008 3 18   Active 25 0  

 2008 4 9 07:45  Active 33 0  

 2008 4 17 06:30  Active 26 2  

 2009 4 13 06:42  Active 30 2  

 2009 4 20 06:42  Active 27 1  

 2009 4 11 07:13  Active 27 0  

 2009 4 21 06:38  Active 32 1  

 2009 5 11 06:30  Active 24 0  

 2009 4 2 07:23  Active 25 0  

 2010 4 6 07:00  Active 11 3  

 2010 4 14 06:35  Active 13 0  

 2010 4 23 06:20  Active 9 0  

 2010 4 9   Active 11 4  

 2010 4 19 08:10  Active 11 2 0 
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 2010 4 28 06:30  Active 5 0 0 

 2011 4 2 07:30  Active 5 3 0 

 2011 4 25 06:45  Active 5 0 0 

 2011 5 12 06:20  Active 5 0 0 

 2011 4 5 06:30  Active 8 6 0 

 2012 4 3 06:30  Active 3 4 0 

 2012 4 10 06:35  Active 3 0 0 

 2012 4 17 06:20  Active 0 0 0 

 2012 4 24 06:05  Active 1 0 0 

 2012 5 8 06:00  Active 0 0 0 

 2012 4 9 06:15  Active 3 2 0 

 2012 4 19 06:00  Active 0 0 2 

 2012 4 30 06:00  Active 2 0 0 

 2013 1 1   Unknown    

HIGHEST NUMBERS OF MALES FOR EACH YEAR BETWEEN 2008-2012 (WGFD Data) 
  Year  Date   Highest # Males # Females 
  2008  May 6    36   ? 
  2009  April 21   32   1 
  2010  April 14   13    0 
  2011  April 5      8   6 
  2012  April 3      3   4 
 
3.9.2 Environmental Consequences of the Proposed Action Alternative I 
Approval of the Pit 185G Modification would continue to directly affect wildlife that live near or move through 
the proposed mining area by temporarily removing habitat.  It may also affect flora and fauna using aquatic 
environments downstream of the proposed mining area.  Larger wildlife species, such as mule deer, pronghorn, 
and coyotes, would have to continue to adapt and alter their movement patterns to avoid the proposed expanded 
mining area.  Big game populations would continue to be affected by fragmentation or habitat and disruption 
from mining activities.  However, large areas of suitable habitat exist on public lands surrounding the mining 
areas to which game animals can move.  Smaller animals such as badgers, rabbits, rodents, amphibians, and 
reptiles whose home range is much smaller would be directly affected by the mining.  Displaced animals would 
move to a new area, which may already be fully occupied, resulting in stress, extra competition, and probable 
mortality.  An unknown number of these small animals would be lost during mining activities, either directly by 
machinery, or indirectly through habitat loss; their numbers may not rise to existing levels until the disturbed 
area was fully reclaimed to pre-mine conditions. 
 
Sage Grouse (a Candidate and sensitive species) and their habitat, including the Lower Bear Creek lek, would 
be negatively affected by continued road and mining activities until reclamation was successful.  Monitoring 
data (Tables 5 and 6) collected by Wyo-Ben and by the WGFD for the Lower Bear Creek lek (Figure 7) shows 
a steady decline in sage grouse using this primary lek since 2008, when the original Bear Creek Plan of 
operations was approved.  This decline may be attributable to increased bentonite mining activity in the area.   
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The Proposed Action (additional mining disturbance at Pit 185G) would cause additional negative effects on a 
declining local/regional population.  It is possible the area could become unsuitable for sage grouse, and the 
population of birds could be lost until habitat was restored.    This could lead to future sage grouse declines in 
local populations.  Mitigation measures would help lessen the severity of disruption, but would not fully 
account for effects on habitat quality and quantity until reclamation was successful, which, for shrub species 
such as sagebrush, can take up to thirty years or more.     
 

 
Figure 7.  Aerial photograph base map of the proposed Wyo-Ben Pit 185G Modification (yellow area) in 
relation to the original Bear Creek Plan of Operations (red cross hatched areas), and the primary Bear Creek 
sage grouse leks in Sec. 25 T54 N., R. 93 W., and Sec. 30, T. 54 N., .R. 92 W., 6th Big Horn County, Wyoming.  
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Sage Grouse: On Feb. 10, 2012, the BLM Wyoming State Office issued Instruction Memorandum WY-2012-
019 entitled “Greater Sage-Grouse Habitat Management Policy on Wyoming Bureau of Land Management 
(BLM) Administered Public Lands Including the Federal Mineral Estate”.  Though mining activities regulated 
on federal surface/federal mineral estate may not be affected by this newest sage grouse IM, mitigation for sage 
grouse as spelled out in this IM on split estate lands (discretionary actions) may be useful to consider during this 
analysis.  As stated in the IM, “…determinations that do not apply the measures located in this policy IM may 
be necessary where BLM is required to comply with other non-discretionary statutes and regulations (i.e., valid 
existing rights, oil and gas “drainage”, etc.).”  The following narrative was taken from pages 18-19 of the 2012 
IM (pertinent portions to this review are highlighted in bold):   

 
Locatable Mineral Activities:  

 Notices or Plans of Operation, or Modifications thereto, submitted following the issuance of 
this guidance: As part of the …..30 day completeness review of plans of operations [or 
Modifications thereto], the proposed project area(s) where exploration, development, mining, 
access and reclamation would take place should be reviewed for overlap of sage-grouse core 
areas in the corporate GIS database. If there is overlap, the BLM AO may notify the operator of 
ways that they may minimize impacts to core area habitats and request the operator to amend its 
notice or plan to include such measures. The request to amend the submitted notice or plan of 
operations must make clear that the operator’s compliance is not mandatory and that including 
such measures is not a requirement for completeness of either the notice or a plan of operations, 
nor is it a condition of acceptance of the notice or approval of the plan of operations. 

 
MITIGATION: 
 

 Any wildlife stipulations and mitigation/monitoring measures originally required or agreed upon in 
WDEQ Change # 86, the original Bear Creek Plan of Operations (WYW-153897) will be observed 
during operations associated with this Proposed Action (Pit 185G Modification). 

 Sage Grouse:  Wyo-Ben’s mitigation efforts will focus on protection of nesting and brood-rearing 
sage grouse by conducting pre-disturbance ground surveys within immediate areas to be affected, if 
initial ground disturbing activities occur during nesting or brood-rearing periods (March 15 through 
July 15).  If nests or broods are noted, operations will be voluntarily delayed or temporarily relocated 
until grouse use was completed or moved. Wyo-Ben, Inc. will mitigate potential impacts to sage 
grouse and sage grouse habitat by following these voluntary mining practices and timing limitations 
each year (mitigation and monitoring measures):   
 During the sage grouse mating season from March 1 through May 15, no mining or hauling 

activity will occur within ½ mile of a lek during the hours between 6:00 PM and 8:00 AM to 
reduce impacts to mating birds due to audio and visual distractions. 

 No initial surface disturbing activities will occur between May 15 (nesting season) and July 
15 (brooding season) in areas that are within a ¼ mile of active leks.  

 Areas planned for disturbance that are further than ¼ mile from active leks will be checked 
for possible nesting or brooding sage grouse, sagebrush obligate bird and migratory bird 
nests during appropriate times of the year immediately before surface disturbing activities 
begin. If nesting or brooding hens or chicks are found, mining will be halted until the birds 
can survive independent of the immediate nest habitat (See Appendix D-9/Mine Plan page 
58). If no active nests are found, surface disturbing activities could proceed in the surveyed 
area. 
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 Raptor nesting sites: Wyo-Ben personnel will agree to mitigate potential impacts to raptors and raptor 
nesting sites by monitoring any nearby raptor nests in the Spring of the year to determine species and 
activity status.  If any active bald eagle or ferruginous hawk nest is observed, Wyo-Ben will contact 
the BLM Cody Field Office and avoid activity within ½ mile (shielded view) or 1 mile (unobstructed 
sight distance) buffer of the nest.  All other active raptor nests will be given a ½ mile buffer from 
mining activity (See Appendix D-9/Original Bear Creek Mine Plan page 58).    

 
3.9.3 Environmental Consequences of the No Action Alternative 
There would be no additional environmental consequences on wildlife/raptors/migratory birds under Alternative 
I, because the proposed Pit 185G Modification would not be approved.  Wildlife use of the area would continue 
at current levels because the additional disturbance and habitat loss would not occur, however, because active 
mining is already taking place in this area, wildlife use of the area would continue to be affected.  

 3.10 Threatened & Endangered Species/Sensitive Species 
 
3.10.1 Affected Environment 
THREATENED AND ENDANGERED SPECIES: No Threatened or Endangered wildlife or plant species, as 
described by the USFWS, were or have been observed during on-the-ground surveys conducted.  The USFWS 
noted in its response letter to Wyo-Ben that one formerly federally listed wildlife species, and one plant listed as 
threatened may occur in the vicinity of the permit update area.  These include the Bald eagle (formerly listed as 
threatened), as well as the Ute’s Ladies Tresses (threatened).  The Bald eagle (Haliaeetus leucocephalus) was 
removed from Federal Listing in July 2007, during the period between these two USFWS responses although it 
is still protected by other Federal action and considered a BLM Sensitive Species.   
 

 
 

Bald eagles, formerly listed as Threatened, are known to occur in the Bear Creek plan general area.  Bald eagles 
roost during winter months along the Bighorn River corridor west of the general Bear Creek Plan area, and 
migrate through the Bear Creek area.  According to various references, bald eagles will tolerate some human 
activity in areas of high prey availability.  Winter habitat suitability is defined by food availability, presence of 
roost sites that provide protection from inclement weather, and absence of human disturbance. Another 
federally-listed species, specifically the Ute ladies’ tresses (Spiranthes diluvialis), a threatened white, perennial 
orchid was also addressed in their response.  These orchids are endemic to moist soils near wetland meadows, 
springs, lakes and perennial streams where it colonizes early successional point bars or sandy edges; it prefers 
alluvial substrates along riparian edges, gravel bars, old oxbows and moist to wet meadows.  
 
BLM SENSITIVE SPECIES:  Several BLM Sensitive species, including the following species: mountain 
plover, sage sparrow, Brewer’s sparrow, sage thrasher, loggerhead shrike, white-tailed prairie dog, sage-grouse, 
persistent sepal yellow cress, and northern leopard frogs are known to occur in the general area. Sage Grouse 
(Candidate species) are present in the area and were discussed above.  
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3.10.2 Environmental Consequences of the Proposed Action Alternative I 
THREATENED & ENDANGERED SPECIES:  No Threatened or Endangered plant or animal species or their 
habitats, are known to exist in the Pit 185G Modification area, therefore, said species would not be affected by 
approval of the Proposed Action.  The Proposed Action, like the original Plan of Operations, is not anticipated 
to affect winter roosting activities of bald eagles, as the proposed Pit 185G mining area is located about 6.5 
miles east of the river corridor/eagle roosting area.  The Pit 185G Modification area has been surveyed, and 
does not contain any wet meadow riparian habitat suitable for Ute Ladies Tresses.  No other T&E species are 
known to occur in the Bear Creek area.  
 
BLM SENSITIVE SPECIES (other than Sage Grouse):  The Proposed Action would temporarily affect wildlife 
habitat, and may cause continued fragmentation and wildlife avoidance of larger habitat areas for several BLM 
Sensitive species as described above.  The Proposed Action may temporarily affect mountain plover habitat 
until reclamation of the mined area would be complete.  Full reclamation of area habitat would take up to ten 
years or more.  Mountain plovers, which were recently proposed to be listed on the Threatened and Endangered 
Species List, are now not considered proposed, but are still considered to be a BLM Sensitive Species and are 
protected under the Migratory Bird Treaty Act (MBTA), 16 U.S.C. 703.  
 
The Proposed Action would temporarily affect wildlife habitat, and may cause fragmentation and wildlife 
avoidance of larger habitat areas for several BLM Sensitive species, including the following species: mountain 
plover, sage sparrow, Brewer’s sparrow, sage thrasher, loggerhead shrike, white-tailed prairie dog, sage-grouse, 
and northern leopard frogs. The Proposed Action may impact the watershed, possibly affecting northern leopard 
frogs and persistent sepal yellow cress if present downstream of the area by increasing sediment, modifying 
flow regimes, or changing the water chemistry.   Haul road traffic would also be markedly increased in the area 
over time.  Additional weeds, disturbance, human activity, changes in water quality, modified hydrologic and 
sediment regimes, and habitat destruction may have negative impacts on BLM Sensitive species in the area. 
 
 Mitigation: See the above narrative (Section 3.9.2) regarding sage grouse mitigation and information 

from the Reclamation plan. 
 

 Threatened or Endangered Species and Raptor nesting sites: Prior to any surface disturbing 
activities, on-the-ground surveys will be conducted by Wyo-Ben for any species or candidate species 
that are Threatened or Endangered.  On the ground surveys will be conducted prior to any surface 
disturbing activities to ensure no raptor nests would be disturbed.  BLM will be notified if nest sites 
are discovered during mining activities, and appropriate mitigation will then be determined. 

 
The Proposed Action may temporarily affect migratory birds (including mountain plover), and their habitat 
until reclamation of the mined area was complete.  Full reclamation of area habitat would take periods of one or 
more decades.  Mountain plovers, which were recently proposed to be listed on the Threatened and Endangered 
Species List, are now not considered proposed, but are still considered to be a BLM Sensitive Species and are 
protected under the Migratory Bird Treaty Act (MBTA), 16 U.S.C. 703.  
 

 Migratory Bird Nest Searches: Wyo-Ben will mitigate potential impacts to migratory birds species by 
conducting ground searches between April 10 and July 15 within suitable habitat subject to surface 
disturbing activities.  If nesting activity is observed, Wyo-Ben will notify the BLM and USFWS, and 
avoid activity in the immediate nesting area (100 meter buffer) until the young can safely leave the 
nest. Through this mitigation and monitoring, no migratory birds will be knowingly harmed during 
the proposed mining process. This action will ensure no take of migratory birds and conserve 
sensitive species including mountain plover, sage sparrow, Brewer’s Sparrow, and Sage thrasher.   
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 Mountain Plover Nest Searches: Wyo-Ben, Inc. will mitigate potential impacts to this species by 
conducting ground searches between April 10 and July 15 within suitable habitat subject to surface 
disturbing activities.  If nesting plover activity was observed, Wyo-Ben will notify the BLM and 
USFWS, and avoid activity in the immediate nesting area (100 meter buffer) until the young can 
safely leave the nest. Through this mitigation and monitoring, no mountain plovers or migratory 
birds will be knowingly harmed during the proposed mining process. 

3.10.3 Environmental Consequences of the No Action Alternative II 
There are no known Threatened or Endangered species located in the proposed mining area. Also, BLM 
Sensitive Species, such as the mountain plover, would not lose any habitat or potential suitable habitat should 
this Alternative be selected, because no additional surface disturbance would take place. 
 
3.11 Livestock Grazing and Range Management 
 
3.11.1 Affected Environment 
FORAGE AND GRAZING: A total of 116 additional acres of public lands within this allotment would be 
directly affected by the proposed Pit 185G Modification.  The proposed Pit 185G Modification area is 
located within BLM Grazing Allotment Number 01015, the “Lower Bear Creek” allotment.  This allotment 
contains a total number of 600 animal unit months (AUMs) of grazing and forage, on a total of 14,292.65 
acres, as per BLM databases.  The Pit 185G Modification area surrounds a “key” range utilization area, and 
contains significant grass suitable for grazing.   
 
In the 1980’s and 1990’s, management of livestock grazing was changed in many allotments including use of 
rotational grazing strategies, reductions in authorized use, and utilization limits for key plant species were 
implemented.  These management changes have provided for adequate plant recovery time and leave ample 
residual vegetation following livestock grazing for watershed protection and wildlife habitat needs.  Reclaimed 
areas can be impacted by livestock grazing if livestock are not fenced out of such areas.  The effects of grazing 
can change from year to year depending upon how heavily the vegetation is grazed in relation to that year’s 
vegetative forage produced.  Annual forage produced varies depending on precipitation, and effects from 
previous years of grazing.  

3.11.2 Environmental Consequences of the Proposed Action Alternative I 
If the Proposed Action was approved, mining activities would result in a continued loss of livestock forage in 
mining areas.  The Proposed Action would result in wholesale disturbance to the native soil profile in the Bear 
Creek mining area(s), as well as loss of established native vegetation on ~116 acres of public land, and the 
associated wildlife forage/livestock grazing forage.  BLMs range staff calculated that the long term loss of 
forage and ground cover on about 116 acres of public lands proposed for disturbance would equate to 
approximately 200 to 300 pounds of vegetation per acre/per year lost during mining activities, until recovery of 
vegetation takes place on those acres. 
 
Should sufficient precipitation take place, reclamation could be successful sooner rather than later, however, 
should dry or drought conditions persist, final vegetative reestablishment could take longer.  If fences, pipelines 
and tanks are not mitigated, moved or replaced during and after mining, this will directly impact any livestock 
grazing in the area. Disturbed acres could fail the Wyoming Standards for healthy rangelands numbers 1 (soil 
and watershed stability), 3 (upland ecological conditions), and 4 (plant and animal habitat) for several years 
post-mining and reclamation, depending on success of reclamation.     
  

Fencing: Reclaimed mine areas are occasionally fenced out of grazing allotments to facilitate 
reestablishment of vegetation.  Wyo-Ben may install temporary fences around seeded areas that are in 
locations used heavily by cattle, in order to give seedlings a chance to establish.  Wyo-Ben will 
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generally be responsible for installation, maintenance, and removal of these reclamation fences, with 
some potential for BLM assistance with these activities. 
 

 Range Improvements: If any range improvement projects are present, Wyo-Ben will repair and 
restore any allotment boundary fences affected by mining disturbance in the Pit 185G Modification 
area *see below.  Wyo-Ben will notify BLM when allotment fences need to be moved or taken down in 
the area of the Proposed Action, so as to minimize impacts to the livestock operations in the allotment. 
BLM will work with Wyo-Ben in this effort.  

 
 *“Wyo-Ben has agreed to restore or repair fencing affected by their disturbance in the Lower 

Bear Creek allotment near the Modification area, and will contact BLM-CYFO to determine the 
effect of the timing of their activity on grazing.” 

 
 Reclamation: Wyo-Ben will be responsible for successful reseeding (see Appendix G for seed mix) 

and weed management, and will be held accountable for the reseeding by WDEQ-LQD and the BLM 
until an acceptable vegetative community has established.  

3.11.3 Environmental Consequences of the No Action Alternative II 
There would be no effect on livestock, grazing, or range because the proposed Pit 185G Modification would not 
be approved.   Cattle grazing in the area would stay the same as current conditions allow, and the forage would 
not change to post-mining vegetation species, as no additional surface disturbance would take place.  Existing 
mining in the original Pit 185G area would continue to directly reduce AUM levels until successful reclamation 
of grass species takes place.  

3.12 Socioeconomics 
 
3.12.1 Affected Environment 
The Pit 185G Modification area is located in Big Horn County, Wyoming.  The closest community is the town 
of Greybull, WY, located several miles south of the area.   In 2011, the population of Greybull was 1,853 
people, and the estimated median annual income in 2009 was about $53340.00 (Source:  http://www.city-
data.com/city/Greybull-Wyoming.html).  Data from the State of Wyoming Economic Analysis Division 
(WEAD) indicate that Mining* accounted for 16% of the jobs, and 15% of the personal income in Big Horn 
County.  This statistic indicates that employment in the mining sector is higher-paying than the county average.   
 
In 2009, mining employment provided an average wage per job of $34,290.00 (WEAD, 2011).  The recession 
affecting the U.S. economy in 2009 severely reduced the mining workforce, as can be seen in these numbers, 
though mining activity has begun to increase since the beginning of 2010.   In 2009, approximately 589 people 
were employed directly by the mining industry in the county according to the Wyoming Economic Analysis 
Division and their website at http://eadiv.state.wy.us.   
 
*Mining: The Mining sector comprises establishments that extract naturally occurring mineral solids, such as 
coal and ores; liquid minerals, such as crude petroleum; and gases, such as natural gas. The term mining is 
used in the broad sense to include quarrying, well operations, beneficiating (e.g. crushing, screening, washing, 
and flotation), and other preparation customarily performed at the mine site, or as a part of mining activity. The 
sector distinguishes two basic activities: mine operation and mining support activities. Operation includes 
establishments operating mines, quarries, or oil and gas wells on their own account or for others on a contract 
or fee basis. Support activities include establishments that perform exploration and/or other mining services on 
a contract or fee basis. 
 
Wyo-Ben currently employs between 100 - 105 employees in the Bighorn Basin, who work in its mills and 
mines in and near the communities of Greybull, Lovell and Thermopolis. Additionally, Wyo-Ben employs 
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contractors to conduct its mining and hauling operations, including GK Construction of Lovell, WY who 
employs between 25 – 30 personnel dedicated to Wyo-Ben’s operations.  Wyo-Ben, Inc. also uses the services 
of various consultants, service companies, and vendors in the Big Horn Basin for permitting, reclamation, seed 
purchase, fuel, and repairs to equipment used at Wyo-Ben’s three facilities, etc.  Wyo-Ben also makes annual 
contributions to local organizations to support various groups including youth programs.  (All information in 
this paragraph was provided on request by WyoBen, March, 2013).   
 
Other land uses in the Pit 185G Modification area include occasional recreational purposes, such as hunting, 
off-highway vehicle use, and occasional wildlife viewing.  The Bighorn Basin has an active tourism industry 
from people visiting Yellowstone National Park and the Bighorn Canyon Recreation Area, among other 
attractions.  The scenery enroute to these areas adds to the enjoyment of both visitors and local residents.   
 
Livestock grazing has been, and continues to be, a major resource-use activity on BLM-administered public 
lands in the Cody Field Office and around the proposed mining areas analyzed in this EA.  Grazing has 
occurred in the proposed mining area for over 100 years. 
 

3.12.2 Environmental Consequences of the Proposed Action Alternative I 
Socioeconomic impacts are usually indirect, and largely fall on communities and local government institutions, 
by definition located outside BLM-managed lands. While some mitigation strategies are within the BLM’s 
control, (such as regulating the pace of mineral exploration and development to minimize rapid, disruptive 
social change), most mitigation strategies require action by other government entities—typically cities, 
counties, and State agencies (BLM NEPA Handbook H-1790-1-2008).   
 
Under the Proposed Action, the proposed Pit 185G Modification would be approved as described in this 
document, and additional bentonite mining would be able to proceed for the next 23 years in the area.   
Approval of the Pit 185G Modification would provide increased employment and stability to Wyo-Ben 
employees and contractors, depending on levels of mining and types of clay needed in any given year; the 
impact would be positive relative to the local and regional economy.  
 
There would be some loss or reduction in AUMs of grazing forage available for livestock where new mining 
would take place until reclamation was successful, thus, livestock owners would be affected by approval of the 
Proposed Action.  The proposed Pit 185G Modification disturbance would not be visible from any paved roads 
relative to viewshed impacts.  Approval of the Proposed Action would also temporarily affect some recreational 
activities in the area, and disturb additional native wildlife habitat.  Approval could affect hunting and wildlife 
watching opportunities until the reclaimed land is restored to suitable wildlife habitat again post-mine, but this 
affect is anticipated to be minimal.  

3.12.3 Environmental Consequences of the No Action Alternative II 
There would be a direct affect to Wyo-Ben and its employees if the No Action alternative was selected and the 
Pit 185G Modification not approved, as Wyo-Ben would not have access to the additional bentonite resources 
from the area, and employment numbers could be affected to some extent.   The supply of bentonite to the mill 
could be reduced, which could affect bentonite prices at some level.   Impacts to livestock grazing or 
recreational activities would not occur as a result of choosing this alternative.   

3.13 Residual Impacts 
 
3.13.1 Alternative I:  Proposed Action 
The following are potential residual impacts that could occur as a result of the Proposed Action (approval of the 
Pit 185G Modification with additional stipulations and mitigation measures): 
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1) Though recontouring and reseeding would follow mining within the Pit 185G Modification area, the 
landscape would not look exactly as it did prior to mining.  Topography would vary somewhat, reclaimed road 
beds may be present, drainages would be altered, and vegetation types would be modified.  This affect would be 
reduced over time as native plants again become reestablished in the area.    
 
2)  Reseeding would be required as part of the Proposed Action, but seeded species may not all reestablish.  
Residual effects on vegetation would occur until native species reestablish. Soil characteristics would also 
residually change.  The mined area could take many years after reclamation to achieve vegetative production 
and species diversity comparable to pre-mine conditions.  It may take longer than 10 years to get bond release 
based on current methods, and pre-mine vegetative diversity and productivity, especially for shrubs species such 
as sage brush, may not be achievable as long as 30 to 50 years or more after initial disturbance.  The disturbed 
area could be affected by various weed species, some of which are difficult to eradicate from an area once they 
become established, i.e., cheat grass.  Changes in vegetation would also affect surface water, soil stability and 
health, wildlife habitat quality and livestock grazing. 
 
3)  The Proposed Action would involve the removal and then replacement of topsoil on mined areas.  This 
handling of topsoil would cause residual effects as the soil biota, structure and chemistry would be modified 
during the process.  Also, some of the soil would be lost to erosion during the proposed mining process.  It 
would take many years before the soil functions as it did before mining.  Changes in topsoil function and quality 
would have a residual effect on vegetation, surface water and related resources, wildlife habitat and grazing. 
 
4)  The Proposed Action could cause residual effects to wildlife populations, including those of local migratory 
birds and BLM Sensitive Species.  If seeded species do not reestablish, wildlife may not be able to use the area 
as they did prior to mining.  Habitat fragmentation is most likely the largest potential residual effect, and could 
continue to occur throughout the general area.   
 
5)  The Proposed Action may have residual effects on the amount of permitted livestock grazing if vegetation 
does not reestablish after reclamation.  Invasive weed species could also overtake and displace desirable forage 
species. If this happens, the number of AUMs in the allotments included in the proposed mining would likely be 
reduced for years until desirable vegetation reestablishes.  This situation could also result in a failure of range 
land health standards #1, 3, and 4 (listed below from the following website:  
 
http://www.blm.gov/wy/st/en/programs/grazing/standards_and_guidelines/standards.html).  
 

Standard #1: Within the potential of the ecological site (soil type, landform, climate, and geology), soils are stable and allow for 
water infiltration to provide for optimal plant growth and minimal surface runoff. This Means That: The hydrologic cycle will be 
supported by providing for water capture, storage, and sustained release. Adequate energy flow and nutrient cycling through the 
system will be achieved as optimal plant growth occurs. Plant communities are highly varied within Wyoming. Indicators May 
Include But Are Not Limited To:  

 Water infiltration rates  

 Soil compaction  

 Erosion (rills, gullies, pedestals, capping)  

 Soil micro-organisms  

 Vegetative cover (gully bottoms and slopes)  

 Bare ground and litter  

 
 

Standard #3: Upland vegetation on each ecological site consists of plant communities appropriate to the site which are resilient, 
diverse, and able to recover from natural and human disturbance. This Means That:  
 
In order to maintain desirable conditions and/or recover from disturbance within acceptable timeframes, plant communities must 
have the components present to support the nutrient cycle and adequate energy flow. Plants depend on nutrients in the soil and 
energy derived from sunlight. Nutrients stored in the soil are used over and over by plants, animals, and microorganisms. The 
amount of nutrients available and the speed with which they cycle among plants, animals, and the soil are fundamental 
components of rangeland health. The amount, timing, and distribution of energy captured through photosynthesis are 
fundamental to the function of rangeland ecosystems. Indicators May Include But Are Not Limited To:  
 

http://www.blm.gov/wy/st/en/programs/grazing/standards_and_guidelines/standards.html
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 Vegetative cover  

 Plant composition and diversity (species, age class, structure, successional stages, desired plant community, etc.)  

 Bare ground and litter  

 Erosion (rills, gullies, pedestals, capping)  

 Water infiltration rates 

 
Standard #4: Rangelands are capable of sustaining viable populations and a diversity of native plant and animal species 
appropriate to the habitat. Habitats that support or could support threatened, endangered, species of special concern, or 
sensitive species will be maintained or enhanced.  This Means That: The management of Wyoming rangelands will achieve or 
maintain adequate habitat conditions that support diverse plant and animal species. These may include listed threatened or 
endangered species (U.S. Fish and Wildlife-designated), species of special concern (BLM-designated), and other sensitive species 
(State of Wyoming- designated). The intent of this standard is to allow the listed species to recover and be delisted. Indicators 
May Include But Are Not Limited To:  
 

 Noxious weeds  

 Species diversity  

 Age class distribution  

 All indicators associated with the upland and riparian standards  

 Population trends  

 Habitat fragmentation  

 
6) The Proposed Action would not result in any unavoidable residual impacts to cultural resources, unless such 
resources were located during mining or road construction and not reported to the BLM authorized officer.  The 
Cultural Resource Stipulations provided would mitigate this residual impact.  Improvement of haul roads could 
facilitate access to and within the project area, thereby increasing the potential for additional unauthorized 
surface collection and looting. 
 
7) Removal of the bentonite resource under the Proposed Action would constitute an unavoidable long term, 
post-mining, irreversible and irretrievable (residual) impact on the locatable bentonite resource, but 
socioeconomic gains would offset this. 
 
3.13.2 Alternative II:  No Action 
There would be no residual impacts under the No Action Alternative, as the proposed mining and road 
disturbance would not be approved; because no additional surface disturbance would take place. 

3.14 Cumulative Effects Analysis 
This Environmental Assessment has attempted to combine the results of internal scoping, describing the 
Affected Environment, determining the Environmental Consequences, Wyo-Ben-proposed and BLM-required 
Stipulations, Mitigation and Monitoring Measures, as well as a Cumulative Effects Analysis (CEA), as per CEQ 
guidelines.  The geographic area analyzed for this CEA includes a relatively large area that spans approximately 
3 miles +/- radially in each direction around the Pit 185G Modification area (see Figures 8, 9 and 10 below). 
 
Cumulative effects/impacts are discussed in the final Cody Resource Management Plan (RMP), Environmental 
Impact Statement (EIS), and Record of Decision (ROD), (all 1990).  Typical activities are described in that 
document and are incorporated by reference into this environmental analysis.  Cumulative impacts are those that 
would result from the incremental impacts of the Proposed Action or Alternative I, when added to other past, 
present and reasonably foreseeable future actions regardless of what agency (Federal or non-Federal) or person 
undertakes such other actions (40 CFR 1508.7).  Cumulative impacts can result from individually minor, but 
collectively significant actions taking place over a period of time.  These reasonably foreseeable future actions 
refer to future action projections, or estimates, of what is likely to take place when a given Proposed Action is 
implemented.  They are not part of the Proposed Action, but are projections being made so that future impacts, 
cumulative and otherwise, can be estimated as required by NEPA.   
 
Using the CEQ (1997) report as a guide, several principles of Cumulative Effects Analysis (CEA) are 
applicable to this analysis and Proposed Action.  In particular, item #6 states “Cumulative effects may result 
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from the accumulation of similar effects or the synergistic interaction of different effects. Repeated actions may 
cause effects to build up through simple addition (more and more of the same type of effect), and the same or 
different actions may produce effects that interact to produce cumulative effects greater than the sum of the 
effects”.   
 
CEQ (1997) lists 8 examples of cumulative effects:  

(1) Time crowding effects  (Frequent and repetitive effects on an environmental system);  
(2) Time lags    (Delayed effects);  
(3) Space crowding effects (High spatial density of effects on an environmental system); 
(4) Cross-boundary effects  (Effects occur away from the source); 
(5) Fragmentation  (Change in a landscape pattern); 
(6) Compounding effect   (Effects arising from multiple sources or pathways); 
(7) Indirect effects   (Secondary effects); and 
(8) Triggers and thresholds  (Fundamental chances in system behavior or structure). 

 
It also lists 4 types of cumulative effects: 

(1) Type 1 Single Action-Additive: Repeated “additive” effects from a single proposed Project; 
(2) Type 2 Single Action-Interactive: Stressors from a single source that interact with receiving biota 
to have an interactive (non-linear) effect; 
(3) Type 3 Multiple Actions-Additive: Effects arising from multiple sources (projects, point sources 
or general effects associated with development) that affect environmental resources additively;  
(4) Type 4 Multiple Actions-Interactive: Effects arising from multiple sources that affect 
environmental resources in an interactive (i.e., countervailing or synergistic) fashion. 

 
Cumulative effects from the Proposed Action are herein classified as Type 1 effects (single-action 
additive) as well as Type 3 effects (multiple actions-additive) as per CEQ (1997).  This type of 
effect is the result of repeated “additive” effects from a single proposed project.   
 

PAST, PRESENT, REASONABLY FORESEEABLE FUTURE ACTIONS, AND INCREMENTAL EFFECTS  
Past, present and reasonably foreseeable future actions in the general CEA area include bentonite mining, 
livestock grazing, and oil and gas drilling.  Therefore, these three major activities are discussed below as the 
primary land uses under analysis.  The area also sustains recreational activities such as hunting, off-highway 
vehicle use, and other activities, but these land uses are not considered among the primary surface-disturbing 
land uses, and therefore, are not discussed below.   
 
The general analysis area selected for the Cumulative Effects Analysis (“CEA area”) includes an area of 
approximately 6 miles in diameter, 63.6 square miles, or 40,704 acres being ~3 miles out radially from the 
boundary of the Pit 185G Modification area.  This approach of generally delineating a CEA area has been 
accepted by the BLM field office management for the past 6 years as part of BLM’s cumulative effects 
analyses.  CEA area delineation may in the future, be conducted on more of a watershed-approach, or on 
analysis based on sage grouse habitat areas, however, at this time, the approach described above is being used 
and accepted. 

Past Actions 
BENTONITE MINING: Several companies have been mining bentonite in the area since the 1960’s, including 
Wyo-Ben, M-I Swaco, American Colloid Company (ACC) and Bentonite Performance Minerals. 
Approximately 23,000 acres have been directly affected by bentonite mining in the Bighorn Basin since mining 
began in the 1960s.   Approximately 13,520 acres (59%) of the 23,000 acres have been reclaimed and reseeded, 
leaving the balance (9480 acres or 41%), as either active mining areas, areas that have been mined but pending 
reclamation, or as areas proposed for new mining.  About 16% of all areas that have been disturbed by bentonite 
mining have been released from bond in the field office.  Reclamation success has not kept pace with mining 
disturbance.  Within the Pit 185G CEA area, active bentonite mining is already taking place.    
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Since May 1973 through 2012, Wyo-Ben has disturbed a total of 5,663.70 bonded acres in the Bighorn Basin, 
according to their 2011-/2012 Annual Report.  Of that total, 4331.9 acres (76%) have been seeded or 
reclaimed.  Also, of that total, 1581.7 acres (28%) have been released from bond by the State, indicating 
vegetation has been satisfactorily reestablished on those acres.   
 
LIVESTOCK GRAZING: Livestock grazing has been, and continues to be, a major resource-use activity on 
BLM-administered public lands in the Cody Field Office.  Grazing has occurred for over 100 years by cattle 
and sheep.  As previously discussed, grazing practices can have long-term effects on vegetation, including 
reduced species diversity, altered species composition, altered vegetative structure, altered abiotic processes 
(e.g., mean fire return interval), and loss of topsoil.    
 
OIL AND GAS WELLS: Only one oil and gas well has been drilled within the Pit 185G CEA area according to 
records of the Wyoming Oil and Gas Conservation Commission.  This well, located southeast of the proposed 
Pit 185G extension area (Figure 8), has since been plugged and abandoned as non-producing.   
 

Present Actions 
BENTONITE MINING: Since May 1973 through May 2012, Wyo-Ben has disturbed a total of 5,663.70 
bonded acres in the Bighorn Basin, according to their 2011/2012 Annual Report.  Of that total, 4331.9 acres 
(76%) have been reclaimed (backfilled, recontoured, topsoiled and reseeded).  Of that total, 1,581.7 acres (28%) 
have been released from bond by the State of Wyoming, indicating vegetation has been satisfactorily 
reestablished on those acres. Approximately 852.4 acres +/- are currently considered in “active mining or 
reclamation” status.  
 
The proposed Pit 185G Modification would add up to 116 acres of new mining-related disturbance to the 
total area disturbed by Wyo-Ben.  Wyo-Ben’s total disturbance since 1973 of approximately 5663 acres 
comprises roughly 24% of all bentonite-related disturbance in the Bighorn Basin.  The Pit 185G plan 
proposing an additional 116 acres of disturbance, would increase that percentage to approximately 25% (an 
additional 1%) of the total bentonite-related disturbance in the basin, should it be approved.  
 
LIVESTOCK GRAZING: Within the Pit 185G CEA area (Figure 8) are several active grazing allotments.  The 
Pit 185G Modification area is located within the West Pasture of the Bear Creek Allotment #01013.   Since 
reclamation of the mine areas occurs concurrently with mining, some AUMs are restored for grazing use, 
however as new land is disturbed, those AUMs are temporarily lost.  The effects of grazing can change from 
year to year depending upon how heavily the vegetation is grazed in relation to that year’s vegetative forage 
produced.  Annual forage produced varies depending on precipitation, and effects from previous years of 
grazing.  The present kind and number of livestock and the number of days/seasons they graze are expected to 
continue at current or slightly reduced rates.   
 
OIL AND GAS WELLS:  No new well applications are pending or known as April 2013, as per the records of 
the WOGCC.     
 

Reasonably Foreseeable Future Actions 
BENTONITE MINING:  Because sodium-bentonite deposits in Wyoming make up about 70% of the world’s 
known supply, it is reasonably foreseeable that bentonite mining will continue steadily into the future in the 
Bighorn Basin.  It is currently economical to remove up to 100 feet of overburden to extract the bentonite.  The 
BLM CYFO estimates another 9,000 to 10,000 acres of bentonite mining related disturbances will be proposed 
by bentonite mining companies in the Cody Field Office area in the reasonably foreseeable future. An 
additional 10-20% of the total 23,000 acres that have been disturbed by bentonite mining in the basin since the 
1960’s are projected for additional disturbance in the foreseeable future, resulting in a total projected 
disturbance of up to 25,200 acres of land basin-wide disturbed/reclaimed in the foreseeable future by bentonite 
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mining.   In addition to the Pit 185G Modification area, Wyo-Ben has submitted other plans for mining about 
1,800 additional acres in the Cody Field Office. American Colloid and Bentonite Performance Minerals plan to 
mine additional large areas (>800 acres) to the west and north of the proposed Pit 185G Modification area.  
 
Reasonably foreseeable future actions in this area, in addition to the Proposed Action analyzed in this EA, 
include potential additional vegetative disturbances.  The amount of acres that could be disturbed in the future 
varies depending on changing market needs, and prices for bentonite clay, and/or aggregate.  An estimate of an 
additional 1,000 - 1,200 acres of mining disturbance in the area over the next 10-20, years is reasonable. 
 
LIVESTOCK GRAZING: The type and number of livestock and the number of days/seasons they graze is 
expected to continue into at current or somewhat reduced rates in the future.  
 
OIL AND GAS WELLS:  No new well applications are anticipated in the general Pit 185G CEA area, as of the 
date of this EA, based on current hydrocarbon exploration activity in the area.     
 
Incremental Effect of each Alternative  
Alternative I – Proposed Action (with required Stipulations, Mitigation and Monitoring 
Measures) 
 
Pit 185G Plan of Operations CEA Area - Incremental Impact of the Proposed Action   The Cody Field 
Office staff conducted a general cumulative effects analysis (CEA) for the Proposed Action under this EA, 
using GIS overlays and field inspections.  The analysis area selected for the CEA includes an area of roughly 
40,704 acres, or 3+ miles radially out from the central area of the Proposed Action.  Within this CEA area, 
approximately 1,500 acres have already been disturbed by bentonite mining (~4% of the total CEA area); and 
approximately another ~1,200 acres are planned for new mining (another 3% of the total area) over the next 10-
20 years. The Proposed Action incrementally adds 116 acres of new mining disturbance within the analysis 
area, or 0.3% of the total CEA area. 
 
Maps were generated using ArcMap 10.2 GIS software, to overlay existing and known projected land uses, 
known wildlife habitats/nesting sites, and vegetation types (primarily sagebrush) as well as past, current and 
proposed bentonite mining and other land uses.  These maps are provided below as Figures 8, 9, and 10.   
 
Approximately 16% of the mined land in the Cody Field Office has been released from bond since bentonite 
mining began in the 1960’s.  Approximately 84% of the land disturbed by bentonite mining is either (1) 
“reclaimed” but not released from bond because it does not yet meet reclamation bond release standards; (2) in 
active mining status, or (3) in proposed mining status.  Bentonite companies continue to post ever larger 
reclamation bonds each year in order to continue to mine, as is required by the regulations at 43 CFR 3809.  The 
BLM and the WDEQ do not release reclamation bonds unless land reclamation meets pre-mine or better 
conditions (~90% of original perennial cover is sometimes used as a reclamation standard for lands disturbed 
under these regulations).    
 
Effects of Mining on Livestock Grazing/Range Management  Until the land is reclaimed, bentonite mining 
incrementally reduces the amount of vegetation, wildlife habitat, and livestock forage.  This can incrementally 
affect ranching families economically.  In the area of the Proposed Action, bentonite mining has encroached on 
some ranch operations, in some cases increasing problems with use of existing range improvements, costing 
extra time and money to maintain range improvements, reducing the number of livestock that the land can 
support, and gathering up livestock for various reasons that are associated with mining activities (i.e., gates left 
open, fences down, cattle guards filled with dirt from haul trucks, cattle traveling long distances on haul roads 
and into unauthorized areas, etc.). 
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Presently in this CEA there are approximately ~1,500 acres disturbed by mining, equating to some financial and 
operational losses to the permittees that graze livestock within the CEA area.  With the addition of ~1,200 more 
acres of planned bentonite mining approximately 6.6% of the CEA area would be disturbed by bentonite mining 
within the next 20 years. Past, present, and future actions may cause more allotments to fail Rangeland 
Standards.   
 
Effects of Mining on Wildlife  Native wildlife habitat is either directly lost, or diminished in quality through 
fragmentation as a result of mining, until post-mine reclamation is successful.  Species such as sage grouse and 
mountain plover are most affected by these incremental mining actions, and have been listed as BLM Sensitive 
species which now require conservation actions to stop further decline or possible placement on the Threatened 
and Endangered species list, especially in the case of sage grouse.  The incremental effect of the Proposed 
Action, in addition to past and present disturbances, may further fragment and reduce population size and 
connectivity.   
 
Effects of Mining on Soil, Water, Riparian-Wetland Areas, and Aquatic Habitats  Surface disturbance due 
to mining and access/haul roads can affect local and downstream hydrology, sediment regimes, and water 
chemistry, which can in turn cause impacts to water, riparian-wetland areas, aquatic habitats and the species that 
use them.  Disturbance of the soil profile would to some extent affect biological and physical viability. If not 
successfully reclaimed in a reasonable time frame, soil and water-related impacts can incrementally accrue 
within and downstream/upstream of the CEAA. 
 
Cumulative Effects Analysis Summary Under the Proposed Action, the incremental amount of new 
disturbance per year by Wyo-Ben would be about 12 acres, anticipated over the life of the mine.  The Proposed 
Action would add a total of 116 acres of new mining disturbance within the CEA area, representing about 0.3% 
of the total CEA area.  This type of mining typically takes place concurrently with reclamation, during use of 
the castback method of material handling.   
 
Based on the affected environment, and on known environmental consequences of the Proposed Action; the 
CEA indicates that the incremental effects of the Proposed Action, coupled with other existing and planned 
land uses on wildlife habitats/species, vegetation, and soils, can be mitigated or reduced over time, by 
implementing the Stipulations, Mitigation and Monitoring measures that would be required by Wyo-Ben, 
BLM and WDEQ as outlined in the Mine and Reclamation Plans, should these be approved by the 
regulatory agencies.   
 
NOTE: This statement assumes reasonable and proper on-the-ground implementation of sound mining and 
reclamation practices by Wyo-Ben.  Biannual compliance inspections conducted jointly with Wyo-Ben, 
WDEQ-LQD and BLM would help to ensure compliance with these measures, as well as provide corrective 
actions should they ever be necessary in order to prevent problems, or unnecessary or undue degradation taking 
place on the public lands. This statement and summary is applicable to those lands regulated under the Surface 
Management regulations (43 CFR 3809) and the Regulations under 43 CFR 2800 that govern mining under 
rights-of-way authorizations under the Federal Land Management Policy Act (FLPMA).   
 
Alternative II – No Action Alternative 
Alternative II would not add to the incremental effects that already exist in the area because the proposed 
bentonite mining would not take place, and thus, no additional surface disturbance would take place. 
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Figure 8 - Map of Land Uses within the Pit 185G Modification Cumulative Effects Analysis Area 

(circled boundary)  

No warranty is made by the BLM for use of this data for purposes not intended by the BLM 
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Figure 9 - Map of vegetation types within the Pit 185G Modification  

Cumulative Effects Analysis Area (circled boundary) Vegetation is dominated by Wyoming big 
sagebrush (shown above); Gardner Saltbush, Rabbitbrush, and barren soil and rock outcrops  

No warranty is made by the BLM for use of this data for purposes not intended by the BLM 
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Figure 10 - Map of Mountain Plover & Sage Grouse habitat/raptor nest sites within the Pit 185G 

Modification Cumulative Effects Analysis Area (circled boundary)   

No warranty is made by the BLM for use of this data for purposes not intended by the BLM 
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6.0  APPENDICES 
Appendix A.  RMP Maintenance Action regarding Mountain Plover  

IM-2007-018 
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Appendix B.  Specific Mine and Reclamation Plan Information for the Pit 185G 

Modification 
 
Material Management - Mining/Backfilling/Recontouring:  
 
Initial Stripping/Salvage/Spoil Pile Handling: 

Disturbance areas are surveyed in prior to any disturbance.  Economical mining depths are determined by 
stripping ratios and equipment cost.  Wyo-Ben then mines the bentonite using progressively cast-back 
multiple pit series.  First, topsoil and subsoil from pit and stockpile areas is scraped and salvaged, generally 
using scrapers, then stockpiled adjacent to the pit series.  Next, dozers are used to rip the overburden (and 
interburden between clay layers) in lifts, and rubber-tired scrapers or other equipment move it away from the 
clay bed, to the designated stockpile area.  An overburden stockpile on adjacent land is referred to as a 
“contoured overburden pile” or COP.  Spoil/overburden from the initial pit is placed onto the area where the 
topsoil and subsoil have been removed.    
 
Wyo-Ben (and its contractors GK Construction of Cowley, Wyoming) generally use rubber-tired scrapers to 
salvage topsoil and subsoil. Topsoil and subsoil will be separately and selectively salvaged. If backfilled and re-
graded lands are available, Wyo-Ben will seek to direct haul and redistribute the salvaged topsoil and subsoil 
in their pre-mining vertical arrangement. If re-graded lands are not available the material will be stockpiled 
separately adjacent to the area where the topsoil or subsoil will be used during reclamation. The final pit in a 
pit series will have subsoil and topsoil material from the initial pit and subsequent pits placed on top of 
regraded spoil. This material will be blended into the surrounding native lands with the intent of disturbing as 
little of the unmined land as possible. 
 
The predominant spoil being stripped in the Pit 185G area is mudstone/shale. If spoil is not directly backfilled 
(such as in an initial pit sequence), it is stockpiled on lands stripped of subsoil and topsoil. A containment berm 
would be constructed around such spoil to prevent runoff from stockpiles contaminating native soils and 
minimize material loss. Temporary overburden stockpiles would not be allowed to block intermittent or 
perennial stream channels. 
 
The bentonite bed is then cleaned, ripped and mined using various equipment including dozers, front end 
loaders, scrapers and haul trucks.  Sometimes the bentonite is stockpiled near the pit series for field drying, 
other times it is hauled directly to the mill for processing.  Once the bentonite is removed from the first pit, 
overburden from the next open pit of the sequence is “cast back” into the first pit.  Thus, reclamation begins 
to take place concurrently with mining, resulting in smaller amounts of open un-reclaimed disturbance overall.  
After backfilling the pit, it is recontoured, covered with subsoil, then topsoil, and then finally, seeded by the 
Wyo-Ben.   This process repeats itself until the end of the pit sequence is reached.    
 
It is anticipated that mining of all pits and reclamation of associated disturbances would be completed through 
seeding within 10-years of commencement.  Reclamation success ultimately leading to bond release by 
WDEQ, along with BLM consensus, could possibly take up to fifteen years or longer, depending on many 
factors.  Companies are eligible for bond release five years after reclamation is complete. 
   
Recontouring: After backfilling, the area would be recontoured to match, as much as possible, original  
topographic contours.  Recontoured overburden would then be prepared to receive the salvaged subsoil and 
topsoil.  Once the sub and topsoils are spread and prepared, the disturbed area would be seeded as per the 
terms of the approved reclamation plan.  
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Haul Road Design Existing and proposed roads within operating mines must meet the requirements of the 
MSHA regulations at 30 CFR 56/57 Subpart H.  Additional state-mandated safety provisions may also apply to 
these roads. Together, these standards will guide any final road design.  BLM road standards as discussed in 
BLM Manual 9113 are not be applied to haul roads (BLM 3809 Handbook Section 5.3.1.7).  
 
Hydrologic Diversions, Culverts, Turnouts, Impoundments: Culverts are designed to accommodate the BLM 
Manual 9113 for road design.  Road crossings are designed to pass flow from a 10 year/24 hour storm without 
developing any static head.  Culverts would be placed on the stream grade, and rock armoring would be 
placed around the culvert outlet and inlet to prevent excessive erosion.  Embankment slopes from the 
roadway would be built at a 2:1 slope. Water backed up above each road crossing during larger events would 
not enter any mined area, topsoil stockpile area, or overburden placement area.    

Ditch turnouts would be built often to promote adequate drainage. During monitoring, special attention 
would be paid to small drainages that cross any of the roadways.  Indications of accelerated erosion or head-
cutting would necessitate installation of rip rap to slow water flows and reduce the sediment loading 
downstream. 
 
If necessary, Wyo-Ben would construct temporary water impoundments, as defined in LQD Noncoal Rules and 
Regulations Chapter 1, Section 2, for use as storm water collection and sedimentation control during mining 
operations. Temporary impoundments would include using pits for sedimentation control where necessary. 
Any small sumps needed would have a capacity of less than one-half to one-acre in size. Water collected in 
temporary impoundments may also be used for dust suppression during mining operations and on access and 
haul roads (once appropriately permitted through the Wyoming State Engineer’s Office). There will be no 
permanent post-mining impoundments constructed as part of this Amendment. 
 
Temporary hydrologic diversions and culverts would comply with WYDEQ-LQD Noncoal rules, Chapter 3, 
Section 2(e)(ii)(F) to allow passage of peak runoff from a 2 year, 6 hour precipitation event in a non-erosive 
manner.   Permanent diversions would comply with WDEQ-LQD Noncoal rules, Chapter 3, Section 2(e)(iv), in 
that they would have sufficient capacity for peak runoff from a 100 year, 6 hour precipitation event.  If 
necessary, sediment control fabric fences would be installed at discharge points into natural channels. These 
structures would be moved periodically to accommodate active mining.  

RECLAMATION PLAN: PIT 185G MODIFICATION 
 
 

From the original Bear Creek Plan of Operations/EA (WYW-153897, approved by BLM 2008): 
 

Reclamation has been designed to restore a mosaic vegetation scheme consisting of a diverse, site-specific 
vegetative community. Reclamation of the mined areas would focus on rehabilitation of wildlife habitat and 
livestock grazing forage, which constitute the pre-mine land uses.  Reclamation of disturbed areas would 
take place concurrently with mining operations as much as possible, and would generally begin within one to 
three years, and be completed within five years, of the date the land was first affected.  Topsoiled areas 
would be seeded as soon as possible.   
 
Wyo-Ben routinely varies reclamation contours to produce topographic-influenced variations in vegetation 
establishment.  For example, efforts to reestablish sagebrush include producing mesic environments 
including gentle north-facing slopes, shallow depressions, and U-shaped meandering drainages.   In general, 
final slopes and surface contours would approximate native gradients, and blend with adjacent topography.  
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Through-drainage would be reestablished in all backfilled phases.  Ephemeral channels to be impacted by 
this proposed mining activity would be temporarily directed around open pits during active mining stages.  
Channel design for both temporary and permanent diversions would match pre-mine channel gradients and 
cross-sectional shapes.  Temporary diversions would comply with Wyoming Department of Environmental 
Quality (DEQ) Noncoal rules, Chapter 3, Section 2(e)(ii)(F) to allow passage of peak runoff from a 2-year, 
6-hour precipitation event in a non-erosive manner.  Permanent diversions (including reconstructed 
channels and adjacent topography) would comply with Wyoming Noncoal rules, Chapter 3, Section 2 (e)(iv), 
to be erosionally stable during the passage of the peak runoff from a 100 year, 6 hour precipitation event. 
Reclamation backfill would follow the castback mining/highwall reduction sequence as described above, and 
illustrated on Figure MP-1 in the mine plan.  Following backfilling and contouring, all compacted surfaces 
would be ripped to improve water infiltration and retention.  Subsoil and topsoil would be replaced from 
stockpiles, or hauled directly during the castback mining sequence. Where necessary on initial pit cuts, out-
of–pit spoil stockpiles would be contoured in-place and used for temporary bentonite and soil stockpile 
locations.  Final reclamation of these areas would include deep-ripping, spreading topsoil/subsoil and 
seeding.  Wyo-Ben, Inc. would comply with the requirements listed in Wyoming DEQ Noncoal rules, Chapter 
13, Section 3 (a) (vi) regarding the timeliness of reclamation. 
 
SOIL SALVALGING AND REPLACEMENT: During mining operations, Wyo-Ben would salvage all 
available topsoil and subsoil from the Bear Creek mine pit series and stockpile areas.  Pit 185G in 
particular, is situated in areas with a significant sagebrush/mixed desert shrub component, and 
topsoil/subsoil salvage is critical in this area. These soils would be salvaged in separate lifts and stockpiled, 
according to BLM/LQD approved soil salvage techniques.  After stockpiling, the piles would be stabilized if 
necessary using contour tilling and seeding with the approved permanent seed mix as appropriate.  Soil 
would be direct haul “live-spread” on backfilled pits wherever possible, to reduce stockpiling times.   
 
HYDROLOGICAL RESTORATION: In the Bear Creek mine area, several ephemeral or intermittent 
drainages would be affected during mining by the proposed pit series on public lands.  Wyo-Ben has 
proposed to properly reestablish all affected drainages after mining is completed.  No reservoirs are 
proposed to be constructed as part of this plan.   
 
Permanently restored channels and adjacent areas would be reclaimed to comply with Noncoal rules 
Chapter 3, section 2(e)(iv) to be erosionally stable during the passage of the peak runoff from a 100-year, 6-
hour precipitation event.  Erosion control and prevention practices that Wyo-Ben proposes to use during 
mining and reclamation activities include straw bale sediment traps, or other techniques, as necessary.   
Post-mine, Wyo-Ben would remove any temporary sediment barriers, and reestablish drainages.  Channels 
would be reconstructed in approximately the original location, and at least the same length and gradient as 
pre-mine features.  Channels would be seeded perpendicular to water flow.  If excessive erosion is 
anticipated, water bars and/or straw bales may be installed and left in place to encourage channel 
meandering over time.  
 
HAUL ROAD RECLAMATION: Reclamation of haul roads will be accomplished by contouring the areas to 
restore drainage patterns, remove culverts, and blend with the surrounding topography.  These areas would 
then be deep-ripped to alleviate compaction, pitted, subsoiled, topsoiled and seeded.  
 
REVEGETATION: Seedbed preparations would include, where necessary, deep-ripping after soil 
replacement to break up and loosen the soil.  Additional surface manipulations such as deep parallel furrows 
or pitting may be used to enhance the moisture harvesting capacities of areas receiving seed.  Seed mixtures 
would be broadcast seeded during fall and early winter prior to freeze-up, to take full advantage of fall, 
winter and spring moisture.  A seed mix approved by both the Land Quality Division and BLM would be used 
to reseed reclaimed areas (Note: The proposed seed mix is provided later in this document). This proposed 
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seed mix contains 5-6 different grasses, and up to 6 different shrubs including big sagebrush, rabbitbrush 
and winterfat.   
 
POST-RECLAMATION: After mining and seeding, Wyo-Ben proposes to coordinate with BLM and grazing 
permittees to avoid any excessive early season use on newly seeded areas.  Wyo-Ben would consider use of 
temporary fencing to protect such areas.  Some combination of grazing deferral, controlled grazing, and/or 
fencing based upon agreement with respective surface owners, to protect newly seeded areas are options to 
protect newly seeded areas.  Any fences would be removed after release of the reclamation bond, if the 
surface owner requests it.  Extended vegetation reference areas will be used in the Bear Creek 
Update/Amendment to assist in determining when or if bond release is acceptable to LQD and BLM.    
 

FOR PROPOSED PIT 185G RECLAMATION SEED MIX (See Appendix G) 
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Appendix C – Climate and Air Quality Data/Information 
 
As per data submitted by Wyo-Ben, the Pit 185G Modification area lies within the 5-9 inch precipitation zone, 
and a 23-25 inch evapotranspiration zone.  The median annual temperature of the area is approximately 44 
F, with winter temperatures commonly dipping below zero, and high summer temperatures in excess of 100 
F. 
 
CLIMATE: Climate of the area is typical of cold desert regions of the inter-mountain west.  The Pit 185G 
Modification area falls under normal conditions, in a 5 to 9 inch precipitation zone.  However, the entire 
Bighorn Basin has been experiencing a severe drought since 1999 with precipitation rates generally much 
lower than average (NCDC, 2011).  Outside of drought conditions, climate in this area was typical of cold 
desert regions of the inter-mountain west, with long, cold winters; hot, dry summers and moderate to high 
winds.   
 
Average maximum temperatures for the Bear Creek area are during the months of June, July and August as 
expected, and average minimum temperatures are during the months of December, January and February.  
Between 1897 and 2010, the mean average annual high temperature in the area was 59.0ºF, and the mean 
average annual low temperature is 30.1ºF (See Table 6 below). Average total precipitation for the area is 6.66 
inches/year with most of this precipitation falling during the months of May and June.  This area has average 
annual precipitation of 5 to 9 inches, approximately 80% of which falls between April and October.  The 
remainder falls during the months of December through February in the form of snow and/or rain. The 
growing season for cool season species is approximately April 15 to June 30.  
 
The following table provides a summary of climatic data for the Greybull, Wyoming area from 1981 - 2010 as 
obtained online at http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?wygrey:   

  

GREYBULL 1 S, WYOMING NCDC 1981-2010 Monthly Normals  

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Monthly 

Mean Max. Temperature (F)  29.7  38.3  51.7  61.0  71.0  80.9  89.8  88.2  75.7  61.7  44.5  30.7  60.4  

Mean Temperature (F)  15.6  23.9  36.4  46.2  55.8  65.2  72.7  70.3  58.3  45.7  30.6  17.5  45.0  

Mean Min. Temperature (F)  1.5  9.4  21.1  31.5  40.6  49.5  55.7  52.4  41.0  29.7  16.7  4.3  29.5  

Mean Precipitation (in.)  0.26  0.36  0.22  0.51  1.29  1.24  0.54  0.27  0.77  0.64  0.32  0.36  6.78  

Heating Degree Days (F)  1531.  1152.  887.  563.  295.  83.  10.  23.  222.  598.  1032.  1472.  7867.  

Cooling Degree Days (F)  0.  0.  0.  0.  10.  89.  250.  187.  23.  0.  0.  0.  558.  

 
Western Regional Climate Center, wrcc@dri.edu  
 

 
 

mailto:wrcc@dri.edu
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- Extreme Max. is the maximum of all daily maximum temperatures recorded for the day of the year. 
- Ave. Max. is the average of all daily maximum temperatures recorded for the day of the year. 
- Ave. Min. is the average of all daily minimum temperatures recorded for the day of the year. 
- Extreme Min. is the minimum of all daily minimum temperatures recorded for the day of the year. 

 

 
 

- Average precipitation recorded for the month. 
 

AIR QUALITY: Graph 2 below (1990-2001) is provided in Appendix G, Emissions Data Assessment of the WDEQ 
Air Quality Division report entitled “2003 Review Report on Wyoming Long Term Strategy for Visibility 
Protection in Class I Areas”. This report provides some general baseline data on air quality in northwest 
Wyoming.  Emissions shown on the graph are particulate matter 10 (PM10), sulfur dioxide, carbon dioxide, 
nitrogen oxides, and volatile organic compounds.  Most of these emissions are due to industry and the use of 
vehicles and equipment.  PM10 is particulate matter with an aerodynamic diameter of up to 10 micrometers 
(about 1/7 the diameter of a single human hair).  Particulate matter includes dust, soot and other tiny bits of 
solid materials that are released into and move around in the air. Particulates are produced by many sources, 
including burning of diesel fuels by trucks and buses, incineration of garbage, mixing and application of 
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fertilizers and pesticides, road construction, industrial processes such as steel making, mining operations, 
agricultural and forest burning, and operation of fireplaces and woodstoves.  Emission levels in northwest 
Wyoming are much lower than levels in highly developed and industrialized areas.  
 

Graph 2 

 
 
 
 
 
 
 
 
 

Appendix D – Hydrological and Wetlands/Riparian Data  
 

(no additional data provided) 
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Appendix E – Soils Data and Information (Site Specific) 
Pit 185G Modification area; Soil Series and Map Unit Descriptions 

 
Descriptions for soil series and their associated soil map units found on the proposed pit areas within the PIT 
185GAmendment area are given below.  The Wyo-Ben Pit 185G Modification area in Big Horn County is within a 
"mesic" soil temperature regime (mean annual air temperature about 48 to 52 degrees F.) and a "typic-aridic" 
soil moisture regime (mean annual precipitation about 5 to 9 inches). The average frost-free period is about 
110 to 140 days.  
 

 
 



61 
 

 



62 
 

Appendix F – Vegetation and Wildlife 
Data and Information (Site Specific) 

 
VEGETATION:  Wyo-Ben personnel completed vegetation community mapping baseline studies for the Bear 
Creek Plan of operations area during summer 2003, for this application.  Vegetation types were delineated, 
species lists and sampling design information were provided with the application.  Field inspections conducted 
in 2006 verified the presence of these vegetation types in the area. Four different vegetation community/map 
units were described for the Bear Creek plan area, as was a separate Barren Outcrop unit.  
 
The Bear Creek Plan of Operations area is characterized by healthy stands of various desert shrubs, including 
Gardner saltbush, big sagebrush, and greasewood, as well as prickly pear cactus, considered a forb. Grasses 
found in the plan area include Indian ricegrass, and bottlebrush squirreltail.  The four vegetative communities 
are more thoroughly described below: 
  

(1) Gardner Saltbush Type:  (~19.2% Vegetative Cover in area) 
This community is dominated by Gardner Saltbush growing on shallow, saltier clay to clay loam soils, 
associated with bentonitic outcrops and littered with small stones of unknown origin. It is intermixed in 
patches between areas of Big Sagebrush and is also included in the mix shrub/Gardner saltbush 
complex.  Slopes are variable ranging from 0-30% on various aspects.  Grasses found in this community 
include bottlebrush squirreltail, sandberg bluegrass, and red threeawn.  Along drainages and growing in 
deeper soils, stands of big sagebrush dominate the community but these areas occupy <10% of the 
mapping unit.    
 
(2) Mixed Shrub Complex (24.6% Vegetative Cover in area) 
This vegetation type occurs across a wide variety of soils, slopes and aspects in the Bear Creek plan 
area.  This unit is dominated by two large shrub species – Big Sagebrush and greasewood.  Other locally 
abundant shrubs in this complex include bud sagebrush, spiny hopsage, shadscale saltbush, winterfat, 
spiny horsebrush, and Gardner saltbush.  Perennial grasses in this complex include sandberg bluegrass, 
Indian ricegrass, bluebunch wheatgrass, and bottlebrush squirreltail.  Understory species also include 
pricklypear cactus, waxleaf penstemon, and platyschkuhria.  This unit appears to have a good mix of 
shrubs, grasses and forbs, and makes up the highest quality wildlife habitat on the plan area.  
 
(3) Mixed Shrub Complex/Gardner saltbush Complex (22.1% Vegetative Cover in area) The largest 
amount of disturbance is proposed within this vegetation community. The unit is dominated by the 
previously described vegetation units, at various abundances.  Multiple drainages bisect this unit.  
Gardner saltbush comprises 40% of this unit on average, and Mixed Shrub Complex (MSC) makes up 
about 60% of the complex.  Slopes range from 1-35% with varying aspects.   
 
(4) Big Sagebrush/Greasewood Type: This mapping unit as described is located along the intermittent 
Bear Creek drainage.  Greasewood and big sagebrush co-dominate the floodplain, along with narrowleaf 
cottonwood, and plains cottonwood.  Understory species include annual wheatgrass, wild licorice, and 
various chenopods, as well as other weed species in and adjacent to the stream channel.  Mining 
disturbance would not occur in this mapping unit.       
 
(5) Barren Rock Outcrop: Barren rock and soil generally devoid of vegetation except for small 
intermittent inclusions of black seepweed and Gardner saltbush occurring throughout. Soils tend to be 
mostly saline and sodic clays, or the area is composed of bedrock outcrops.  Slopes vary between 0-
40% on varied aspects.    
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Noted wildlife species observed in the original Bear Creek Plan of Operations area included: 
 
 BIRDS: 
 
 Greater sage grouse  
 Red-tailed hawk 
 Golden eagle  
 Rough-legged hawk (in winter) 
 Mountain plover 
 Say’s Phoebe 
 Horned lark  
 Brewer’s sparrow 
 Sage sparrow 
 Western meadowlark 
 
 MAMMALS: 
 
 White-tailed prairie dog 
   Cottontail Rabbits 
 Pronghorn 
 Elk 
 Mule deer  
 Jack rabbit  
 
 REPTILES: 
 
 Prairie rattlesnake 
 Horned toad 
 Lizards of various species     
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Appendix G.  Stipulations, Mitigation and Monitoring Measures for Proposed Action  
 

Alternative I 

STIPULATIONS 
Required stipulations that would be applied to any approval of the Proposed Action (Alternative I) are presented 
below.  These were also discussed above in Chapter 3.  These are written as if the Plan has been approved and is 
moving forward.  The best mitigation for the project/site has been included in the Proposed Action and described 
above.  (Note:  The Authorized Officer as referred to below is the Field Manager of the BLM Cody Field Office) 

 

CULTURAL RESOURCES PROTECTION STIPULATIONS 
 
Cultural Resources, Standard Stipulation:  The operator/holder of this authorization (Wyo-Ben, Inc.) shall immediately 
bring any objects or resources of cultural value discovered as a result of operations under this authorization to the 
attention of the authorized officer.  The operator/holder shall suspend all activities in the vicinity of such a discovery 
until notified to proceed by the authorized officer.   
 
Cultural Resources Mining Stipulations (compatible with the current 43 CFR 3809 regulations)  
The operator/holder (Wyo-Ben, Inc.) is responsible for informing all persons associated with this project that they may 
be subject to prosecution for knowingly disturbing, altering, injuring, excavating, removing or destroying any historical 
or archaeological site, structure, building, or object on Federal lands. 
 
The operator/holder (Wyo-Ben, Inc.) shall immediately bring to the attention of the Authorized Officer any cultural 
resources that might be altered or destroyed on Federal lands by his/her operations. If archaeological, historical, or 
Native American resources are discovered, the operator is to suspend all operations that further disturb such 
materials and immediately contact the Authorized Officer.  Any such discovery shall be left intact until the operator is 
told to proceed by the Authorized Officer.   
 
The Authorized Officer shall evaluate the discoveries brought to his/her attention, take action to protect or remove the 
resource, and allow operations to proceed within 10 working days after notification to the Authorized Officer of such 
discovery.  The decision as to the appropriate measures to mitigate adverse effects to cultural or paleontological 
resources shall be made by the Authorized Officer after consulting with the operator/holder. 
 
Before a Plan of Operations is approved, the operator/holder is responsible for the cost of any investigations necessary, 
and any mitigation measures required by the Authorized Officer.  The Authorized Officer would provide technical and 
procedural guidelines for the conduct of the required evaluation and mitigation.  After the Plan of Operations is 
approved, or where a Plan of Operations is not involved, the Federal Government (BLM) shall have the responsibility and 
bear the cost of investigations and salvage of any cultural (and paleontological) values discovered by the operator.  
 
Human Remains   
If human remains are discovered or suspected the operator (WYO-BEN) shall suspend operations immediately, physically 
guard the area, and notify BLM immediately. 
 
Special Stipulations   
None for this project. 
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PALEONTOLOGICAL RESOURCES STIPULATIONS 
 
Paleontological Resources Stipulations: 
1. Collecting:  The project Operator (WYO-BEN) is responsible for informing all persons associated with this project 
including employees, contractors and subcontractors under their direction that they shall be subject to prosecution for 
damaging, altering, excavating or removing any vertebrate fossils or other scientifically significant paleontological 
resources from the project area.  Collection of vertebrate fossils (bones, teeth, turtle shells) or other scientifically 
significant paleontological resources is prohibited without a permit.  Unlawful removal, damage, or vandalism of 
paleontological resources will be prosecuted by federal law enforcement personnel.   
 
2. Discovery:  If vertebrate or other scientifically significant paleontological resources (fossils) are discovered on BLM-
administered land during operations, the Operator (WYO-BEN) shall suspend operations that could disturb the materials, 
stabilize and protect the site, and immediately contact the BLM Cody Field Office Manager (Authorized Officer). The 
Authorized Officer would arrange for evaluation of the find within an agreed timeframe and determine the need for any 
mitigation actions that may be necessary.  Any mitigation would be developed in consultation with the Operator (WYO-
BEN), who may be responsible for the cost of site evaluation and mitigation of project effects to the site. If the Operator 
(WYO-BEN) can avoid disturbing a discovered site, there is no need to suspend operations; however, the discovery shall 
be immediately brought to the attention of the Authorized Officer. 
 
3.  Avoidance:  All vertebrate or scientifically significant paleontological resources found as a result of the project/action 
will be avoided during operations.  Avoidance in this case means “No action or disturbance within a distance of at least 
50 feet of the outer edge of the paleontological locality”. 

MITIGATION AND MONITORING MEASURES 

As described in 43 CFR 1508.20, “Mitigation” includes:  

(a) Avoiding the impact altogether by not taking a certain action or parts of an action. 

(b) Minimizing impacts by limiting the degree or magnitude of the action and its implementation.  

(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected environment.  

(d) Reducing or eliminating the impact over time by preservation and maintenance operations 
during the life of the action.  

(e) Compensating for the impact by replacing or providing substitute resources or 
environments. 

Air Quality 
 Mitigation: Dust suppression measures will be required of Wyo-Ben in order to control fugitive dust 

emissions.  These measures include appropriate application of dust suppression water to the 
mine/work area and haul roads, using water trucks as needed, during all mining and hauling 
activities.  
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Water Quality and Riparian-Wetland Area Management 
 
 Sediment Control: Ephemeral channels will be temporarily directed by Wyo-Ben around open pits 

during active mining stages, and straw bale sediment barriers will be utilized as sedimentation 
control measures.  
  

 Sediment Control: Ditches will be constructed upslope of active pits to divert runoff around the 
operation and back to native and/or reclaimed areas. By diverting native land runoff around the 
operation, surface water erosion within disturbed areas and reduction in runoff quantity will be 
minimized. Ditches will be constructed on contour to minimize erosion potential.  
 

 Sediment Control: In some circumstances, riprap, energy dissipaters (i.e., straw bales, wattles, 
and rock checks) and buried grade control structures, will be installed where necessary, 
depending on conditions.  Precipitation that falls on disturbed areas will generally be contained 
within active pit areas.  Through the use of berms and grading, runoff from the disturbed areas 
will drain to specific locations, where small sumps would be constructed.  Water contained in 
these sumps will not be discharged, rather allowed to evaporate. If conditions exist where it is 
not practical to divert and store runoff from disturbed areas, Alternate Sediment Control 
Measures (ASCM’s), such as check dams, will be utilized to treat runoff before being discharged 
on to native or reclaimed lands.  
 

  Sediment Control: To preserve water quality, all sediment control measures constructed during 
the mining phase (i.e., check dams, silt fence, sumps, water bars, etc.) will be left in place until 
vegetation becomes adequately established.  Once established all sediment control measures 
will be removed with the possible exception of sumps, which may be left for livestock and 
wildlife watering purposes assuming landowner consent is obtained. 
 

 Reclamation: Drainage channels will be reconstructed at a density equal to or greater than what 
existed pre-mine.  Reclaimed channels will have a gradient and sinuosity that mimics pre-mine 
conditions.   Reclaimed channels will have sufficient capacity to convey flows from the 100-year 
event, but are not anticipated to be stable during an event of this magnitude; a condition that is 
similar to what exists naturally.  
 

 Reclamation: Placement of sediment bars and other discharge control items will reduce runoff 
velocities and increase meandering. Where possible the transition zone will be established on a 
rock outcrop. Riprap and/or grade control structures will be installed along the transition zone if 
erosion problems develop.  

 

Reclamation Seed Mix 
 

 Mitigation-Seed Mix: The amount of seed applied to public land will be calculated on a Pure Live 
Seed (PLS) basis.  Pounds of PLS equals the pounds of seed wanted divided by the pure live seed ratio 
of the seed lot being used; the result will always be more than the pounds of pure live seed wanted.  
PLS determinations must be made for each lot of seed being used in a specific mix. 

 
 Mitigation-Seed Mix:  Seed will be stored properly to preserve its viability and will be used within one 

year of the most recent viability test.  Seed that has been stored longer than one year beyond the last 
viability test will be tested for viability again and the bulk pounds/acre rates will be adjusted to 
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reflect any new PLS values before being applied to public land.  All seed applied on BLM- 
administered public lands must comply with the current BLM seed policy outlined in IM-2006-073 
(see Appendix H).  Also per IM-2006-073, Copies of the seed lab test results, including purity and 
germination (viability) rate, must be forwarded to the appropriate BLM office prior to seed 
application.  If the seed does not meet the BLM and State/Federal standard for noxious weed seed 
content or other crop seed allowances, it shall not be applied to public land. 

 
 Mitigation-Seed Mix: Seed will be planted in the fall or early winter (occasionally in early spring) as 

soon as possible after topsoiling.  All seed will be certified to be cheatgrass and noxious weed-free.  If 
Wyo-Ben decides to try mulching, they must first contact the BLM for proper mulching techniques on 
Federal land and approval.  Use of all species depends on seed availability in the year of seeding; 
changes to the seed mix are acceptable with prior authorization from the BLM. 

 
Reclamation Seed Mix: Within 3-5 years following the mining of bentonite, the Pit 185G disturbance area will 
be recontoured, deep ripped, and seeded using the following PLS (pure live seed) mix:   

Seed Species      Rate-lb PLS/acre  
 Fourwing saltbush (Atriplex canescens)    1.5 
 Gardner saltbush (A. gardneri)     3.0 
 Russian wildrye (Elymus junceus)    2.0 
 Bottlebrush squirreltail (Sitanion hystrix)   2.0 
 Indian ricegrass (Oryzopsis hymenoides)    2.0 
 Thickspike wheatgrass (Agropyron dasystachyum)  1.5 
 Slender wheatgrass (A.  trachycaulum)    1.5 
 Rocky Mountain Bee Plant (Cleome serrulata)   0.5 
 Sunflower Annual (Helianthus annulus)    1.0 
 Evening Primrose, Pale (Oenothera pallida)   0.5 
 Sandberg bluegrass (Poa sandbergii)    1.0 
 Shadscale saltbush (Atriplex confertifolia)   1.0 

 TOTAL          17.5 lb/acre 
 
 This mixture would be supplemented with: 
 Big sagebrush (Artemisia tridentata) – 2-4 pounds/acre in targeted areas of greater   
 moisture potential (i.e. drainages and depressions);  
 Rubber rabbitbrush (Chrysothamnus nauseosus) - 0.5-1 pound/acre;  
 Winterfat (Ceratoides lanata) - 0.3-1 pound/acre; and  
 Basin wild rye (Elymus cinereus) broadcasted onto uplands and reconstructed drainages and other low-lying 
 areas at a rate of 0.5-2 pounds/acre.   

Monitoring of past reclamation successes and failures may influence seed mixture composition and surface 
preparation techniques. 

  
 Mitigation-Sage Brush: Wyoming big sagebrush (Artemisia tridentata sp. wyomingensis) will be 

planted in targeted areas of greater moisture potential (i.e. drainages and depressions) and higher 
quality soil; basin wildrye (Elymus cinereus) will be broadcast onto swales and reconstructed 
drainages, and other low-lying areas.   
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Reclamation and Visual Aesthetics  
 
 Mitigation: Wyo-Ben will replace salvaged native cap/cover material wherever possible, and replace 
all overburden in the tiered manner, as it was originally found.  Measures outlined in the Mining Plan and 
Reclamation Plan describe mining and reclamation of areas in high SAR and low ABP overburden. These 
measures include placing of these materials below the cap material when possible, and avoiding mixing 
the overburden of high SAR and low ABP with better quality overburden. 

 
 Mitigation: Wyo-Ben will employ live-spreading of topsoil whenever possible and  stockpile topsoil 
for as short a time as possible before re-spreading.  Wyo-Ben  will also seed its topsoil stockpiles to prevent 
weed growth, reduce erosion, and maintain the soil’s biological integrity.  Associated disturbance relative 
to proposed mining will be kept to a minimum in order to prevent unnecessary and undue disturbance of 
native soil profiles.  Disturbed areas will be seeded in a timely manner to promote plant growth and 
further reduce erosion.   

 
 Mitigation: Mitigation will involve use of approved seed mixtures (Appendix G) and seeding 
application rates, to reestablish vegetation over time to pre-mine or better conditions.   All seed used on 
public lands will be certified cheat grass and noxious weed free by Wyoming State certified seed laboratory 
testing and will conform to BLM seed policy IM No. 2006-073; any hay or straw used for check-dam 
construction or mulching will also be certified cheat grass and noxious weed-free.  Some reclaimed areas 
may be fenced to exclude livestock from grazing on newly-germinated or established seedlings in these 
areas.   Additional revegetation goals include site stabilization, erosion control, and restoration of visual 
aesthetics. 

 

Sensitive Wildlife Species and Migratory Birds  
 

 Any wildlife stipulations and mitigation/monitoring measures originally required or agreed upon in 
Change #86, the original Bear Creek Plan of Operations (WYW-153897) will be observed during 
operations associated with this Pit 185G Modification proposal. 

 Sage Grouse:  Wyo-Ben’s mitigation efforts will focus on protection of nesting and brood-rearing 
sage grouse by conducting pre-disturbance ground surveys within immediate areas to be affected, if 
initial ground disturbing activities occur during nesting or brood-rearing periods (March 15 through 
July 15).  If nests or broods are noted, operations will be voluntarily delayed or temporarily relocated 
until grouse use was completed or moved. Wyo-Ben will mitigate potential impacts to sage grouse 
and sage grouse habitat by following these voluntary mining practices and timing limitations each 
year (mitigation and monitoring measures):   

 During the sage grouse mating season from March 1 through May 15, no mining or hauling 
activity would occur within ½ mile of a lek during the hours between 6:00 PM and 8:00 AM to 
reduce impacts to mating birds due to audio and visual distractions. 

 No initial surface disturbing activities would occur between May 15 (nesting season) and July 
15 (brooding season) in areas that are within a ¼ mile of active leks.  

 Areas planned for disturbance that are further than ¼ mile from active leks would be checked 
for possible nesting or brooding sage grouse, sagebrush obligate bird, and migratory bird 
nests during appropriate times of the year immediately before surface disturbing activities 
begin. If nesting or brooding hens or chicks are found, mining would be halted until the birds 
can survive independent of the immediate nest habitat (See Appendix D-9/Mine Plan page 
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58).   If no active nests are found, surface disturbing activities could proceed in the surveyed 
area. 

  
 Raptor nesting sites: Wyo-Ben personnel agree to mitigate potential impacts to raptors and raptor 

nesting sites by monitoring any nearby raptor nests in the Spring of the year to determine species 
and activity status.  If any active bald eagle or ferruginous hawk nest is observed, Wyo-Ben will 
contact the BLM Cody Field Office immediately, and avoid activity within ½ mile (shielded view) or 1 
mile (unobstructed sight distance) buffer of the nest.  All other active raptor nests will be given a ½ 
mile buffer from mining activity (See Appendix D-9/Original Bear Creek Mine Plan page 58).    

 
 Threatened or Endangered Species and Raptor nesting sites: Prior to any surface disturbing activities, 

on-the-ground surveys will be conducted by Wyo-Ben for any species or candidate species that are 
Threatened or Endangered.  On the ground surveys will be conducted prior to any surface disturbing 
activities to ensure no raptor nests would be disturbed.  The BLM Cody Field Office will be notified by 
Wyo-Ben immediately, if nest sites are discovered during mining activities, and appropriate 
mitigation would then be determined. 

 
 Migratory Bird Nest Searches: Wyo-Ben will mitigate potential impacts to migratory birds species by 

conducting ground searches between April 10 and July 15 within suitable habitat subject to surface 
disturbing activities.  If nesting activity is observed, Wyo-Ben will notify the BLM and USFWS, and 
avoid activity in the immediate nesting area (100 meter buffer) until the young can safely leave the 
nest. Through this mitigation and monitoring, no migratory birds will be knowingly harmed during 
the proposed mining process. This action will ensure no take of migratory birds and conserve 
sensitive species including mountain plover, sage sparrow, Brewer’s Sparrow, and Sage thrasher.   
 

Livestock and Grazing 
 

 Fencing: Reclaimed mine areas are occasionally fenced out of grazing allotments to facilitate 
reestablishment of vegetation.  Wyo-Ben may install temporary fences around seeded areas located 
in areas heavily used by cattle in order to give seedlings a chance to establish.  Wyo-Ben will 
generally be responsible for installation, maintenance, and removal of these reclamation fences, 
with some potential for BLM assistance with these activities. 

 
 Wyo-Ben has agreed to restore or repair fencing affected by their disturbance in the Lower Bear 

Creek allotment near the Modification area, and will contact BLM-CYFO to determine the effect of 
the timing of their activity on grazing.  Wyo-Ben, BLM range staff and the grazing permittee will 
work together to relocate the Bear Creek Division fence either temporarily or permanently before or 
during mining operations.    
 

 Range Improvements: If any range improvement projects are present, Wyo-Ben would repair and 
restore any allotment boundary fences affected by mining disturbance in the Pit 185G Modification 
area.  Wyo-Ben would notify BLM when allotment fences need to be moved or taken down in the 
area of the Proposed Action, so as to minimize impacts to the livestock operations in the allotment. 
BLM would work with Wyo-Ben in this effort.  

 
 Reclamation: Wyo-Ben is responsible for successful reseeding (see Appendix G for seed mix) and 

weed management, and will be held accountable for reseeding by WDEQ-LQD and the BLM until an 
acceptable vegetative community has established.  
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Noxious or Invasive Weeds  
 

 Weed Control: If noxious or invasive weeds would be present, the BLM and/or the Big Horn County 
  Weed and Pest Department would be consulted by the operator/holder for control and eradication 
 methods. A Pesticide Use Proposal (PUP) would be completed and approved by the BLM Authorized 
 Officer prior to usage of herbicides on public land.   Wyo-Ben would also be required to follow the 
 BLM seed policy IM No. 2006-073 (see Appendix H), which would help prevent weed spreading and 
 infestations. 
 
 Weed Control: Weeds will be controlled via use of BLM-approved methods and herbicides, and 
 their management will be the sole responsibility of Wyo-Ben.   
 
 Weed Control: Where weed infestations are noted on federal lands associated with this Plan 

Modification, all vehicle access will be limited to only necessary routes and will be controlled to 
minimize travel in the infested area until weed removal is accomplished.  Vegetation will be 
reestablished and weed-free seeds and hay for mulch will be used in the proposed mining area.  
Cleaning vehicles, equipment, and materials before they enter public land would reduce spread of 
invasive, non-native plant species.   

 

Roads  
 

 Haul Road Construction and Culverts: Existing and proposed roads within operating mines must meet 
the requirements of the MSHA regulations at 30 CFR 56/57 Subpart H.  Additional state-mandated 
safety provisions may also apply to these roads. Together, these standards will guide any final road 
design.  BLM road standards as discussed in BLM Manual 9113 are not be applied to haul roads (as 
per BLM 3809 Handbook Section 5.3.1.7).  

 
   Culverts with the capacity to pass the predicted peak flow from the 10-year storm or greater will be 

installed at each stream crossing.  Should erosion problems develop at the outlet, riprap or a similar 
form of energy dissipation will be installed.  All of these construction and drainage control measures 
shall minimize the potential for water quality degradation as a result of road use and construction. 
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Appendix H.  BLM SEED POLICY IN IM-2006-073 
 

                                               UNITED STATES DEPARTMENT OF THE INTERIOR 
                                                              BUREAU OF LAND MANAGEMENT 
                                                                  WASHINGTON, D.C. 20240 
                                                                          January 20, 2006 
  

           In Reply Refer To: 
1745 (220) P 
  
EMS TRANSMISSION 01/27/2006 
Instruction Memorandum No. 2006-073 
Expires: 09/30/2007 
 

To:              All Field Officials 
 
From:          Director 

 
Subject:      Weed-Free Seed Use on Lands Administered by the Bureau of Land Management 
  
Program Area: All programs which place seed, or approve the placement of seed on public lands.  

Purpose: This Instruction Memorandum (IM) describes Bureau of Land Management (BLM) policy for the quality of 
seed purchased by BLM for use on public lands. 
 
Background:   The BLM Manual Section 1745 (1992) establishes policy and guidance for transplantation, 
augmentation, and reestablishment of habitat on public land utilizing native, and when necessary, introduced plant 
species. This action will comply with all Federal and State regulations, restrictions, and requirements governing the 

release and distribution of non-native exotic plants, including weed seeds. 
  
BLM’s Partners Against Weeds – An Action Plan for the Bureau of Land Management, January 1996, outlines BLM’s 
plan to prevent and control the spread of noxious and invasive weeds on BLM lands. In addition, the 1999 Executive 
Order No. 13112 on Invasive Species states that each Federal agency shall not authorize, fund, or carry out actions 
that are likely to cause or promote the introduction or spread of invasive species in the United States. 

  

The BLM obtains/purchases native or introduced plant seed, from seed producers and collectors for stabilization, 
rehabilitation, or restoration of public land. Prior to BLM accepting seed from any source, all seed must be tested for 
noxious weed seed at official state seed analysis labs.   Noxious weed seed is not allowed in certified seed according 
to individual State’s Department of Agriculture seed law and the Federal Seed Act. It has been acceptable for the seed 
lot (excluding species on the State and Federal noxious weed seed list) to contain from 0.5 percent to 2.0 percent of 
other “weed” seed depending on the State. “Other weed seed” is defined as any non-noxious weed seed, such as 
cheatgrass (downy brome) or Russian thistle, in the State(s) of concern. When purchased, all seed must also be of 

certified quality or source-identified. 
  
Policy/Action: All Field Offices are required to use seed on public lands that contain no noxious weed seed and meets 
certified seed quality. All seed to be applied on public land must have a valid seed test, within one year of the 
acceptance date, from a seed analysis lab by a registered seed analyst (Association of Official Seed Analysts). The 
seed lab results shall show no more than 0.5 percent by weight of other weed seeds; and the seed lot shall contain no 

noxious, prohibited, or restricted weed seeds according to State seed laws in the respective State(s). The seed 
procured for use on public land will meet the Federal Seed Act criteria. Seed may contain up to 2.0 percent of “other 

crop seed” by weight which includes the seed of other agronomic crops and native plants; however, a lower percent of 
other crop seed is recommended. Copies of the seed lab test results, including purity and germination (viability) rate, 
must be forwarded to the appropriate BLM office prior to seed application. If the seed does not meet the BLM and 
State/Federal standard for noxious weed seed content or other crop seed allowances, it shall not be applied to public 
land. All seed test results must be retained in the seeding project file. 

  
The BLM State contracts for seed may be more restrictive with “other weed seeds” of concern as deemed necessary. 
  
All donated seed or seed used for “mitigation or restoration” by contractors per a reclamation plan must meet BLM’s 
noxious weed seed policy prior to use on public lands. 
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An exemption will be allowed for small reclamation projects, less than 20 acres or not to exceed 200 pounds of seed, 
which have an approved BLM reclamation or rehabilitation plan or permit. The seed will be accepted if accompanied by 
an official seed analysis report that provides documentation to show no noxious weed seed per State(s) weed law and 
no more than 0.5% other weed seeds. For this exception, any one of three seed test documents will be accepted: 

  
1.     A certified “blue” tag or tags. 
2.     An independent seed lab test. 
3.     A seed lab analysis supplied by a vendor either by seed lot or by seed mix. 
  
Straw or mulches applied as part of seeding, stabilization, rehabilitation, or restoration projects on public lands must 
be certified to be weed seed-free. 

  
Timeframe: Effective immediately. 
Budget Impact: Approximately 80% of the seed used on public lands is purchased during a National Seed Buy (three 
times a year average) via a national seed contract. Under this contract, the seed must be tested prior to acceptance 
and payment. Therefore, there will be no new costs associated with the National Seed Buy. For offices and programs 
not currently testing their seed for noxious weeds or are approving project proponents to apply seed on public land 

without first testing for noxious weeds there will be a slight increase in the cost of seeding treatments. A typical seed 
test costs between $120-220 per lot for purity, germination, and noxious weed seed analysis. 
Manual/Handbook Sections Affected: None. 

Coordination: Coordination for this IM has been with WO-200, WO-220, WO-230, WO-270, WO-310, ID-930,  
BC-660. 
Contact: If you have any questions on policy, please contact Jack Hamby, National ES&R Program Lead, at (202) 452-
7747 or via email at Jack_Hamby@blm.gov. Questions pertaining to seed test, viability, seed lot tags, or weed seeds 

should be directed to Scott M. Lambert, National Seed Coordinator, Idaho State Office, at (208) 373-3894 or by e-
mail Scott_Lambert@blm.gov.  
  
Signed by: Authenticated by: 
Lawrence E. Benna Robert M. Williams 
Acting, Director Policy and Records Group,WO-560 

__________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:Jack_Hamby@blm.gov
mailto:Scott_Lambert@blm.gov


73 
 

Appendix I.  BLM SAGE GROUSE IM-2012-019 
(applicable portions provided here) 
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Appendix J.  BLM Interim Management Guidance for Migratory Bird Conservation 
Policy on Wyoming Bureau of Land Management (BLM) Administered Public Lands  
  Including the Federal Mineral Estate WY-IM-2013-005 
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