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ABSTRACT 
BUREAU OF LAND MANAGMENT 

The Bureau of Land Management’s (BLM) multiple-use mission is to sustain the 
health and productivity of public lands for the use and enjoyment of present and 
future generations. The BLM accomplishes this by managing such activities as 
outdoor recreation, livestock grazing, mineral development, and energy 
production, and by conserving natural, historical, cultural, and other resources on 
public lands. 

OFFICE OF SURFACE MINING RECLAMATION AND 
ENFORCEMENT 

The Office of Surface Mining Reclamation and Enforcement’s (OSMRE) primary 
mission is to carry out the requirements of the Surface Mining Control and 
Reclamation Act (SMCRA) in cooperation with states and Tribes. OSMRE’s 
primary objectives are to ensure that coal mines are operated in a manner that 
protects citizens and the environment during mining and restores the land to 
beneficial use following mining, and to mitigate the effects of past mining by 
aggressively pursuing reclamation of abandoned coal mines. 

STREAMLINING THE FEDERAL COAL LEASING AND 
PERMITTING PROCESS1 

On December 13, 2017, Coyote Creek Mine Company (CCMC) submitted a lease-by-
application (LBA) for an emergency lease sale of Federal coal to the BLM 
Montana/Dakotas State Office to lease two 160-acre tracts of Federal coal (Proposed 
Action). The need for an emergency lease sale is consistent with 43 Code of Federal 
Regulations (CFR) 3425.1-4 in that if the coal resources are not leased, they would be 
bypassed in the reasonably foreseeable future, and, if leased, some portion of the Federal 
coal tracts applied for would be used within 3 years.  
The National Environmental Policy Act (NEPA) process for this Proposed Action 
is being conducted jointly by the BLM and OSMRE as a pilot project for 
streamlining the environmental analysis requirements for the leasing, permitting, 
and mining plan approval process for accessing and removing Federal coal. The 
12 procedural steps currently involved with leasing, permitting, and approving a 
mining plan for Federal coal are listed below. 
1. Applicant submits leasing application to the BLM. 
2. The BLM reviews the application and conducts required studies (including NEPA). 
3. The BLM makes its leasing decision. 
4. If the decision is to lease, a public sale is held. 

 
1 Bureau of Land Management and Office of Surface Mining Reclamation and Enforcement. 2017. Final Report to the Secretary 
on Recommendations for Streamlining the Federal Coal Leasing and Permitting Process. 
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5. The BLM issues the lease with relative stipulations to the lessee. 
6. The lessee prepares a Resource Recovery and Protection Plan (R2P2) for BLM 

approval. 
7. The operator prepares and submits a Permit Application Package (PAP) to the 

SMCRA regulatory authority. (The PAP includes the R2P2, mining operation and 
reclamation plans, and SMCRA permit application.) 

8. If the SMCRA regulatory authority is a state with a State-Federal cooperative 
agreement, the state must submit the PAP to the BLM and OSMRE for their review. 

9. OSMRE conducts required studies (including NEPA). 
10. OSMRE prepares a mining plan recommendation package for the Assistant Secretary 

of Lands and Minerals Management (ASLM). (The mining plan recommendation 
package includes the PAP, NEPA documentation, agency correspondence, and the 
recommendation from OSMRE.) 

11. The ASLM reviews and approves, denies, or approves with conditions the mining 
plan based on the recommendation from OSMRE. 

12. If approved, the state regulatory authority issues the permit with any conditions 
imposed by the ASLM and mining can begin. 

This pilot project combines the NEPA process in steps 2 and 9 in the current 
leasing and permitting procedures into an efficient NEPA review. This 
environmental assessment (EA) was prepared jointly by the BLM and OSMRE to 
document the environmental analyses and will be used by each agency in its 
respective decision-making process. Specifically, the BLM will use this EA in its 
decision for leasing (step 3), and OSMRE will use this EA for the development 
and recommendation of a mining plan for the ASLM’s consideration (step 11). 
This approach is consistent with 40 CFR 1506.4 and streamlines NEPA consistent 
with Secretarial Order 3355.  
This EA identifies the potential impacts for the Proposed Action (leasing and 
mining the Federal coal on the LBA tracts). The impact analyses are based on the 
lease application, mining operations, and conceptual reclamation plan. Note that 
mining the Federal coal cannot begin unless the ASLM approves (with or without 
conditions) the mining plan, and the applicant, CCMC, receives a permit from the 
SMCRA regulatory authority, the North Dakota Public Service Commission 
(NDPSC). If the ASLM approves the mining plan (with or without conditions), 
the NDPSC will be notified, and the NDPSC will issue a SMCRA permit. 
This project was identified for the pilot project because information about the 
Proposed Action is readily available. CCMC has proposed to lease the Federal 
coal within an existing mining operation, which would allow CCMC to lease and 
mine the Federal coal instead of bypassing it as it continues to mine the adjacent 
private coal. CCMC already has established mining operations with equipment, 
access points, and approvals from the property owners for mining the private coal, 
including the landowner’s approval to disturb the land surface where the Federal 
coal is located. The Proposed Action is to offer the Federal coal tracts for lease 
and develop a mining plan and a recommendation to the ASLM.   
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ABBREVIATIONS 
 

µg/m3:  micrograms per cubic meter  
°F:  degrees Fahrenheit 
ACEC:  areas of critical environmental 

concern 
AQCR: Air Quality Control Regions 
AQRV:  air quality–related value  
ASLM:  Assistant Secretary of Lands 

and Minerals Management 
BLM:  Bureau of Land Management 
CAA:  Clean Air Act 
CCMC:  Coyote Creek Mining 

Company 
CCR:  coal-combustion residuals 
CFR:  Code of Federal Regulations 
CHIA:  Cumulative Hydrologic 

Impact Assessment 
CO:  carbon monoxide 
CO2:  carbon dioxide 
CO2e:  carbon dioxide equivalent 
CY: cubic yard 
DOI:  U.S. Department of the 

Interior 
dv:  deciviews 
EA:  environmental assessment 
EIA:  U.S. Energy Information 

Administration 
EIS:  environmental impact 

statement 
EO:  Executive Order 
EPA:  U.S. Environmental Protection 

Agency 
ESA:  Endangered Species Act 
FLIGHT Facility Level Information on 

Greenhouse Gases Tool 
FLPMA:  Federal Land Policy and 

Management Act 

FONSI:  finding of no significant 
impact 

GHG:  greenhouse gas 
GIS:  geographic information 

system 
GWP:  global warming potential 
H2S:  hydrogen sulfide 
H2SO4 sulfuric acid mist 
HAP:  hazardous air pollutant 
IMPROVE:  Interagency Monitoring of 

Protected Visual 
Environments 

IPCC Intergovernmental Panel on 
Climate Change  

km kilometers 
LBA:  lease-by-application 
MLA:  Mineral Leasing Act 
MM: million 
MMmt: million metric tons 
MT:  metric ton 
MW: megawatt 
NAAQS:  National Ambient Air Quality 

Standards 
NDAC:  North Dakota Administrative 

Code 
NDPSC:  North Dakota Public Service 

Commission 
ND RMP:  North Dakota Resource 

Management Plan and Final 
Environmental Impact 
Statement  

NEPA:  National Environmental 
Policy Act 

NEI National Emissions Inventory 
NESHAPs:  National Emissions Standards 

for Hazardous Air Pollutants  
no.:  number 
N2O:  nitrous oxide 
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NO2:  nitrogen dioxide 
NOx:  nitrogen oxides 
NRCS:  Natural Resources 

Conservation Service 
NSPS:  New Source Performance 

Standards 
OMB:  U.S. Office of Management 

and Budget 
ONRR: Office of Natural Resources 

Revenue 
OSMRE:  Office of Surface Mining 

Reclamation and Enforcement 
PECS passive enclosure containment 

system 
PM:  particulate matter 
ppb:  parts per billion 
ppm:  parts per million 
PSD:  Prevention of Significant 

Deterioration 
R2P2:  Resource Recovery and 

Protection Plan 
RCP representative concentration 

pathways  

RFFAs:  reasonably foreseeable future 
actions 

RMP:  resource management plan 
SCC:  social cost of carbon 
SDA:  Special Designated Areas 
SHPO:  State Historic Preservation 

Office 
SMCRA:  Surface Mining Control and 

Reclamation Act of 1977 
SO2:  sulfur dioxide 
SPGM:  suitable plant growth material 
tpy: tons per year 
TSP: total suspended particulate 
USGCRP:  U.S. Global Change Research 

Program 
USC:  United States Code 
USFWS:  U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey  
VMT:   vehicle miles traveled 
VOC:   volatile organic compound 
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1 INTRODUCTION 
1.1 Proposed Action and Background 
The Coyote Creek Mining Company (CCMC) has been mining coal via conventional surface-
mining methods at the Coyote Creek Mine (Permit NACC-1302) in Mercer County, North 
Dakota, since 2016. Current annual coal production is approximately 2.5 million tons per year, 
with all coal provided to the jointly owned Coyote Station (Figure 3-1) located adjacent to the 
Coyote Creek Mine. The Coyote Station is jointly owned by the Otter Tail Power Company, 
Northern Municipal Power Agency, Montana-Dakota Utilities Company, and NorthWestern 
Energy. On December 13, 2017, CCMC submitted a lease-by-application (LBA) to the Bureau of 
Land Management (BLM) Montana/Dakotas State Office for an emergency lease sale of Federal 
coal to lease two 160-acre tracts of Federal coal (Proposed Action).2  
The LBA (serial number NDM 110277) is located within the mine permit boundary for the 
Coyote Creek Mine (see mining permit boundary in Figure 1-1) and was approved in 2014 by the 
North Dakota Public Service Commission (NDPSC), the regulatory authority authorized by the 
Surface Mining Control and Reclamation Act (SMCRA) and the Office of Surface Mining 
Reclamation and Enforcement (OSMRE) to issue surface coal mining permits. Each Federal coal 
tract is composed of private surface lands and Federal minerals managed by the BLM. The 
delineated area of the Federal coal tracts is as follows:  
Fifth Principal Meridian, North Dakota 
SW¼ Section 24, Township 143 North, Range 89 West 
SE¼ Section 26, Township 143 North, Range 89 West 
320.0 acres in Mercer County, North Dakota 
The LBA includes Federal coal previously excluded from CCMC’s mine plan due to the 12.5% 
Federal royalty. CCMC now desires to lease Federal coal, develop a Resource Recovery and 
Protection Plan (R2P2) that maximizes the recovery of the Federal coal, apply for a Category 5 
Royalty Rate Reduction if applicable, submit a request for a new Federal mining plan, and 
commence mining the Federal coal in 2021.  
Although it is more cost effective and environmentally conservative for CCMC to mine the 
Federal coal in the LBA tracts, if the Federal coal is not leased or approved for mining at this 
time, CCMC would mine around the Federal coal, as shown in the existing NDPSC permit. Due 
to the availability of private coal resources within the permit boundary, although not optimal 
compared to Federal coal resources, the projected life of the Coyote Creek Mine is anticipated to 
extend through 2040 regardless of whether the Federal coal is leased and mined. In addition, 
CCMC has the appropriate surface leases, access agreements, and NDPSC approval within 
Permit NACC-1302, which would allow CCMC to conduct surface activities (including surface 
disturbance and overburden removal) on the land overlying the Federal coal tracts whether the 
Federal coal is leased and mined or not.  
If the BLM issues a Federal coal lease for the Federal coal tracts, before mining can begin, the 
NDPSC must approve a revision to the existing SMCRA permit (Permit NACC-1302) to include 

 
2 The need for an emergency lease sale is consistent with 43 Code of Federal Regulations (CFR) 3425.1-4 in that if the coal 
resources are not leased, they would be bypassed in the reasonably foreseeable future, and, if leased, some portion of the Federal 
coal tracts applied for would be used within 3 years.  
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mining the Federal coal. In addition, as required by 30 Code of Federal Regulations (CFR) 746, 
the Assistant Secretary of Lands and Minerals Management (ASLM) must approve a mining 
plan, which is based on a recommendation by OSMRE. As a result of the numerous approvals 
required to lease and mine Federal coal, this environmental assessment (EA) has been jointly 
prepared by the U.S. Department of the Interior (DOI) BLM Montana/Dakotas State Office and 
OSMRE, with the participation of the NDPSC. The NDPSC is a cooperating agency for the 
preparation of this EA due to its special expertise and jurisdiction as the SMCRA regulatory 
authority for the approval and issuance of the mining permit. 
This EA analyzes the potential effects on the environment as a result of issuing a Federal coal 
lease for the proposed LBA and approval of the Federal mining plan by the ASLM to allow 
Federal coal to be mined. If the BLM and/or OSMRE determine that the Proposed Action would 
have significant effects following the analysis in the EA, then an environmental impact statement 
(EIS) would be prepared. Whereas, if potential effects are not determined to be “significant,” a 
“finding of no significant impact” (FONSI) statement would be prepared by each agency to 
document the reason(s) why implementation of the Proposed Action would not result in 
significant environmental effects.  

1.2 Purpose and Need for the Proposed Action 
The purpose of the BLM’s Federal action is to respond to CCMC’s LBA to lease Federal coal 
resources contained in the Federal coal tracts. The purpose of OSMRE’s Federal action is to 
respond to CCMC’s need for a Federal mining plan that is required before the Federal subsurface 
coal contained in the Federal coal tracts can be mined. Although proposed surface lands are 
private and not managed by the BLM, the need for the action is established by the BLM’s and 
OSMRE’s responsibilities under the Mineral Leasing Act (MLA) of 1920, as amended by the 
Federal Coal Leasing Amendments Act of 1976. The issuance of the Federal subsurface coal 
lease to CCMC and the approval of a Federal mining plan would prevent the potential bypass of 
Federal coal resources.  
In addition, the Federal Land Policy and Management Act of 1976 (FLPMA) states that public 
lands shall be managed in a manner that recognizes the nation’s need for domestic sources of 
minerals (43 United States Code [USC] 1701(a) (12)). Furthermore, FLPMA authorizes the 
BLM to manage the use, occupancy, and development of public lands through leases and permits 
(43 USC 1732). Surface ownership on the LBA tracts is entirely private; therefore, the BLM is 
not required to complete a rangeland health assessment. However, this EA does analyze the 
potential impacts of mining-related surface disturbance for all resources present on the surface of 
the LBA tracts. 

1.3 Decisions to be Made 
Informed by the National Environmental Policy Act (NEPA) analysis, the BLM will decide 
whether to lease the Federal coal resources contained in the Federal coal tracts and, if so, under 
what terms, conditions, and stipulations. Pursuant to 43 CFR 3480.0, the BLM has the general 
responsibility to administer the MLA of 1920, as amended, with respect to coal mining, 
production, and resource recovery and protection operations on Federal coal leases and licenses, 
and to supervise exploration operations for Federal coal. 
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OSMRE will make a recommendation to the ASLM regarding the Federal mining plan 
associated with development of the Federal coal tracts. The ASLM will use OSMRE’s 
recommendation to decide whether the new mining plan is approved, disapproved, or approved 
with conditions. OSMRE’s recommendation to the ASLM is based, at a minimum, on the 
documentation specified at 30 CFR 746.13.  

1.4 Conformance with the Bureau of Land Management Land Use Plan 
The BLM’s North Dakota Resource Management Plan and Final Environmental Impact 
Statement (ND RMP) was approved in April 1988 and states that “areas of federal coal will be 
screened for coal development potential, unacceptable environmental conflicts, and significant 
surface owner opposition to mining” (BLM 1988:2). The four screens used during the 
development of the land use plans are as follows: 

1) The identification of areas with coal development potential; 
2) The application of 20 criteria to identify areas unsuitable for surface mining; 
3) Multiple-use tradeoff decisions; and 
4) Consultation with surface owners to determine opposition to the surface mining of 

Federal coal (BLM 1988). 
The application of these coal screens must also include consideration of all resources included in 
the unsuitability criteria (43 CFR 3461), as well as other resources not specifically addressed by 
the criteria. The ND RMP identifies the following areas that will not be considered acceptable 
for further consideration for the leasing of coal: 

• Areas containing cultural resources of regional or national significance; 

• Areas having high concentrations of woody draws or wetlands that are valuable for 
wildlife habitat and/or the maintenance of key watershed values; and 

• Regional areas containing significant or unique resources that are not covered by the 
unsuitability criteria and either 1) would experience unmitigable impacts, or 2) contain 
other resource values that exceed the value of the foregone coal resource (BLM 1988). 

The ND RMP states that “specific coal lease areas will be analyzed in detail during activity level 
planning or in response to applications for lease. Documentation of the consequences of leasing 
and mining for NEPA compliance will be completed prior to lease offering” (BLM 1988:9). The 
Federal coal tracts are in an area that the BLM has deemed suitable for future coal leasing using 
the four screening criteria and 20 unsuitability criteria, and this EA provides the detailed analysis 
required by the ND RMP and NEPA. The extreme northeastern portion of the Section 24 Federal 
coal tract contains a wooded draw/drainage that was deemed unsuitable to leasing because of the 
presence of steep slopes that were identified in the 1988 ND RMP. In January 2018, BLM staff 
conducted a field survey of the Section 24 Federal coal tract to refine the unsuitability area 
within the Federal coal tract. Approximately 34 acres were deemed unsuitable due to steep 
slopes. Although CCMC cannot conduct drilling operations within the Federal coal tracts until 
the lease is obtained, it is assumed that the steep slopes within the exclusion area correspond 
with the presumed coal cropline. Even if coal is present within the exclusion area, BLM would 
not approve a lease allowing CCMC to access that coal. 



Coyote Creek Mine Lease by Application for  
Emergency Lease Sale of Federal Coal, Serial Number: NDM 110277 April 2020 

Page 4 DOI-BLM-MT-0000-2018-0006-EA | Draft Environmental Assessment | Bureau of Land 
Management and Office of Surface Mining Reclamation and Enforcement 

 

 
Figure 1-1. General location of the Proposed Action. 
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1.5 Relationship to Statutes, Regulations, or Other Plans 
The lease application and mining operation and reclamation plan for the Federal coal tracts were 
submitted and will be processed and evaluated under BLM and OSMRE statutory mandates, DOI 
authority governing Federal coal leasing and mining, and other Federal laws listed below:  

• MLA of 1920, as amended by the Federal Coal Leasing Amendments Act of 1976;  

• Multiple-Use Sustained-Yield Act of 1960;  

• NEPA of 1969, as amended;  

• FLPMA of 1976 (BLM’s multiple-use mandate);  

• SMCRA of 1977; and  

• Energy Policy Act of 2005.  
The BLM regulates coal leasing primarily to ensure that the maximum economic recovery of the 
coal resource is achieved (30 USC 201[a] and 43 CFR 3480) while maintaining compliance with 
other applicable laws and regulations.  
In a state such as North Dakota that has primacy and a State-Federal Cooperative Agreement for 
permitting operations on Federal lands, under SMCRA, OSMRE has an oversight role that 
includes evaluating and assisting the state in the administration, implementation, enforcement, 
and maintenance of its approved state surface mining program. In addition, if Federal coal is 
leased, OSMRE reviews the mining plan as required by 30 USC 207(c) and will prepare a 
recommendation to the ASLM about whether to approve, disapprove, or approve with conditions 
the new mining plan. 
The NDPSC Reclamation Division is charged with the responsibility of administering the state’s 
program regulating the surface mining of coal. The program is primarily an environmental 
protection program that strives to administer the surface coal mining and reclamation program 
mandated by state and Federal law to achieve optimum results in a cost-effective and fair 
manner, and to ensure that mining operations subject to this program are conducted in such a 
way that they are environmentally sound and minimize adverse effects, protect public interest 
and the rights of property owners, return mined lands to beneficial uses, and restore the 
productivity of mined agricultural lands to pre-mining levels (NDPSC 2015). 
On April 19, 2019, the U.S. District Court for the District of Montana (district court) issued an 
order in Citizens for Clean Energy et al. v. U.S. Department of the Interior et al., No. CV-17-30-
GF-BMM, 2019 WL 1756296 (D. Mont. Apr. 19, 2019), holding that the DOI’s issuance in 2017 
of Secretary’s Order 3348 (Zinke Order) constituted a final agency action under the 
Administrative Procedure Act and a major Federal action under NEPA (42 USC 4321), one that 
required agency compliance with NEPA’s provisions mandating analysis and public disclosure 
of environmental impacts. The Zinke Order lifted a limited, temporary pause on Federal coal 
leasing (the Pause) that was instituted in 2016 by Secretary’s Order 3338 (Jewell Order). 
On February 26, 2020, the BLM posted a final EA and FONSI for lifting the pause on new 
Federal coal leases to the BLM’s ePlanning web site (BLM 2019, 2020). Consistent with the 
April 19, 2019, district court ruling, the Proposed Action (Alternative 2) is the Zinke Order’s 
rescission of the Jewell Order. Under this alternative, the pause was terminated, and BLM 
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resumed processing current and new applications and issuing leases for nonexempt lease 
applications consistent with applicable law beginning March 29, 2017, approximately 24 months 
sooner than anticipated under the No Action Alternative. The No Action Alternative (Alternative 
1) would have retained the pause on the issuance of coal leases established by the Jewell Order 
while the BLM completed a programmatic EIS that considered potential alternative leasing 
policies. The purpose of the pause was to avoid lock-in of impacts while the BLM completed the 
programmatic EIS. During this 24-month period, the BLM approved four lease applications in 
Oklahoma, Utah, and Colorado, and eight are still pending in Oklahoma, Utah, Colorado, North 
Dakota (Coyote Creek), and West Virginia. The environmental consequences for each of the four 
approved lease applications are disclosed in site-specific NEPA documents, and the remaining 
eight are pending. 
The BLM determined that the change in the timeline of impacts of when individual leases are 
approved does not change the nature or quantity of effects, nor does it result in significant 
effects. As the Zinke Order does not preclude NEPA review, and the effects are limited to 
hastening the timing of lease issuance by up to 2 years, the BLM determined that the Proposed 
Action does not result in significant impacts and an EIS is not required. 

1.6 Public Involvement, Consultation, and Coordination 
1.6.1 Public Involvement 
On October 15, 2018, the Proposed Action was posted on the BLM ePlanning website with 
NEPA number DOI-BLM-MT-0000-2018-0006-EA. The BLM and OSMRE initiated a 14-day 
public scoping period on October 15, 2018, with the posting of the Proposed Action and 
associated maps to the BLM ePlanning website, as listed above, as well as the OSMRE website. 
Letters seeking comments on the Proposed Action were sent to members of the public and other 
interested stakeholders on October 8, 2018. The public scoping period ended on October 29, 
2018. Three different parties submitted 13 individual comments. Comments pertained to public 
outreach, the NEPA process, alternatives development, air quality and climate change, 
hydrology, and wildlife. Issues identified through the scoping process that warranted detailed 
analysis in this EA are described in Section 1.7.  

1.6.2 Tribal and Section 106 Consultation 
The BLM and OSMRE consult with Native Americans under various statutes, regulations, and 
executive orders (EOs), including the American Indian Religious Freedom Act, the National 
Historic Preservation Act, the Native American Graves Protection and Repatriation Act, NEPA, 
and EO 13175 – Consultation and Coordination with Indian Tribal Governments. On October 9, 
2018, the BLM and OSMRE sent letters to 16 consulting Tribes for the 30-day consultation 
comment period, informing them of the project. Letters were sent to the Tribal 
president/chairperson, Tribal Historic Preservation Officer, and other cultural contacts for the 
Cheyenne River Sioux Tribe; the Crow Tribe of Montana; the Crow Creek Sioux Tribe; the 
Flandreau Santee Sioux Tribe; the Fort Belknap Indian Community; the Fort Peck Tribes; the 
Lower Brule Sioux Tribe; the Three Affiliated Tribes: Mandan, Hidatsa, and Arikara Nation; the 
Northern Cheyenne Tribe; the Oglala Sioux Tribe; the Rosebud Sioux Tribe; the Standing Rock 
Sioux Tribe; the Turtle Mountain Band of Chippewa; the Yankton Sioux Tribe; the Spirit Lake 
Sioux Tribe; and the Sisseton-Wahpeton Oyate Tribes. Follow-up emails with additional cultural 
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information were sent to the Three Affiliated Tribes: Mandan, Hidatsa, and Arikara Nation; the 
Spirit Lake Sioux; the Turtle Mountain Band of Chippewa; the Rosebud Sioux Tribe; the 
Cheyenne River Sioux Tribe; the Standing Rock Sioux Tribe; and the Northern Cheyenne Tribe. 
The agencies also contacted Tribes via telephone and email to ensure that all requests for further 
information were sufficiently met. 
A finding of no issues for the project was offered by the Tribal Historic Preservation Officer for 
the Northern Cheyenne Tribe; the Three Affiliated Tribes: Mandan, Hidatsa, and Arikara Nation; 
and the Rosebud Sioux Tribe. The Cheyenne River Sioux Tribe and the Turtle Mountain Band of 
Chippewa did not respond with any concerns. 
Based on site surveys and field visits by the agencies, the BLM and OSMRE made a 
recommendation of no historic properties affected for leasing the Federal coal. Concurrence was 
met on this determination with the North Dakota State Historic Preservation Office (SHPO) on 
February 12, 2019, under ND SHPO Ref: 19-5381. 

1.6.3 U.S. Fish and Wildlife Service Consultation 
Under the provisions of Section 7(a)(2) of the Endangered Species Act (ESA) of 1973, a Federal 
agency that carries out, permits, licenses, funds, or otherwise authorizes an activity must consult 
with the U.S. Fish and Wildlife Service (USFWS) and/or the National Marine Fisheries Service, as 
appropriate, to ensure that the Proposed Action is not likely to jeopardize the continued existence 
of any species listed under the ESA of 1973 or result in the destruction or adverse modification of 
designated critical habitat. During preparation of the environmental analysis, the BLM and 
OSMRE informally consulted with the USFWS regarding the effects of the Proposed Action on 
the Dakota skipper (Hesperia dacotae), a butterfly, which is listed as threatened. On January 31, 
2019, the BLM and OSMRE completed a biological assessment for review and concurrence by the 
USFWS (Appendix A). On February 6, 2019, the USFWS concurred with the BLM’s and 
OSMRE’s effect determination of may affect, not likely to adversely affect.” In coordination with 
the USFWS, the BLM and OSMRE determined that the Proposed Action would have no effect on 
eight federally threatened or endangered species that are listed as having the potential to occur in 
Mercer County, North Dakota, or designated critical habitat (USFWS 2018a) (Table 3-18).  

1.7 Issues Identified for Detailed Analysis 
Recent changes to the regulatory framework under which NEPA documents are prepared have 
changed how agencies are responding to comply with NEPA. The new NEPA landscape requires 
agencies to draft concise, easily understandable documents in a timely fashion. The Deputy 
Secretary–issued memorandum titled Additional Direction for Implementing Secretary’s Order 
3355 Regarding Environmental Assessments August 6, 2018, provides guidance on streamlining 
the NEPA process by identifying timelines and page limits for completing EAs. To comply with 
these directives and streamline NEPA, an issue-based analysis is used in this EA, which is a 
systematic analysis process that includes organization of the NEPA document by significant issues 
instead of resources and the elimination of nonsignificant issues from detailed analysis. The BLM 
National Environmental Policy Act Handbook H-1790-1 (BLM 2008) defines an issue as a point of 
disagreement, debate, or dispute with a proposed action based on some anticipated environmental 
effect. Issues have a cause-effect relationship with the proposed action, are within the scope of 
analysis, and are amenable to scientific analysis. 
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Additionally, supplemental authorities that provide procedural or substantive responsibilities 
relevant to the NEPA process may help identify issues for analysis. Resources associated with 
supplemental authorities are listed in Appendix 1 of the BLM National Environmental Policy Act 
Handbook H-1790-1 (BLM 2008). 
Site-specific resource concerns were identified by the BLM, OSMRE, and the public through the 
preliminary review process conducted during the scoping period. The BLM and OSMRE have 
focused the analysis in this EA on the primary issues related to the Proposed Action, as outlined 
below; these issues are analyzed in detail in Section 3. 
Issue 1. Air Quality and Climate Change 

a) What are the potential impacts to air resources from the estimated magnitude of criteria 
pollutants, hazardous air pollutants (HAPs), and greenhouse gases (GHGs) from the 
leasing and mining, and reclamation activities? 

b) What are the potential impacts to air resources from combustion of coal mined from the 
tracts to National Ambient Air Quality Standards (NAAQS) emissions and potential for 
exceedances or contribution to levels within a nonattainment area; visibility and upon 
Class I airsheds; upon climate/GHG emissions; HAPs emissions, particularly mercury 
emissions; and deposition, including contribution to acid deposition? 

Issue 2. Water Resources 
a) What are the potential impacts to groundwater and surface water from leasing, mining, 

and reclamation activities? 
Issue 3. Threatened, Endangered, Proposed, or Candidate Species 

a) What are the potential impacts to threatened and endangered species and suitable habitat 
from leasing, mining, and reclamation activities? 

Issue 4. Socioeconomics 
a) What are the potential impacts to socioeconomics from revenue flow to Mercer County 

from the Federal coal royalty? 

1.8 Resources Considered, but Eliminated, from Detailed Analysis 
The interdisciplinary team identified potential issues associated with the lease of the Federal coal 
resources contained in the Federal coal tracts and recommendations for the potential Federal 
mining plan associated with development of the Federal coal tracts on October 30, 2018. Based on 
internal scoping for this project, which included BLM specialists’ professional expertise and site 
knowledge and agency specialists’ review of the specific information available from their regional 
and site-specific datasets; NACC-1302 permit documents and reporting for the Coyote Creek 
Mine, other regional survey work, and peer-reviewed literature; and discussion with other Federal 
and state agencies (e.g., USFWS, SHPO), the resources described in Table 1-1 were determined to 
be present within the Federal coal tracts but not affected to a degree that additional analysis is 
required.  
The elimination of resources and issues is consistent with 40 CFR 1500.4. Rationale for each 
resource eliminated from detailed analysis is provided in Table 1-1. Additionally, during the 
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scoping process, resources determined not to be present within or adjacent to the Federal coal 
tracts, and therefore would not be impacted by the proposed LBA, are provided in Appendix B.  

Table 1-1. Resources Considered, but Eliminated, from Detailed Analysis 

Resource Rationale for Determination to Eliminate from Detailed Analysis 

Cultural:  
archaeological 
resources 

Proposed lease areas were surveyed for cultural resources in 2012 as part of an 8,800-acre survey for 
potential coal mine development (Davidson et al. 2016). One cultural resource site was located in one of the 
Federal coal lease tracts. Site 32ME2431 is a Historic period homestead that includes a house dugout and 
barn foundation. It was evaluated for the National Register of Historic Places and is considered not eligible 
for inclusion on the register. No further work is required for this location (Kuntz et al. 2013). There are no 
other known cultural resources in or adjacent to the Federal coal lease tracts. In a letter to the North Dakota 
SHPO dated February 4, 2019, the BLM recommended a finding of no historic properties affected for lease 
of the Federal coal tracts. The North Dakota SHPO response under project No. ND SHPO Ref.: 19-5381 
concurs with the determination of no historic properties affected in a letter dated February 12, 2019. Further 
detailed analysis of potential impacts to historic properties is not required. 

Cultural:  
Native American 
religious 
concerns 

National Historic Preservation Act Section 106 project initiation letters were sent to 16 Tribes from North 
Dakota, South Dakota, and Montana on October 9, 2018. Follow-up emails with additional cultural 
information were sent to the Three Affiliated Tribes: Mandan, Hidatsa, and Arikara Nation (North Dakota); the 
Spirit Lake Sioux Tribe (North Dakota); the Turtle Mountain Band of Chippewa (North Dakota); the Rosebud 
Sioux Tribe (South Dakota); the Cheyenne River Sioux Tribe (South Dakota); the Standing Rock Sioux Tribe 
(North/South Dakota); and the Northern Cheyenne Tribe (Montana).  

A finding of no issues for the project was offered by the Tribal Historic Preservation Officer for the Northern 
Cheyenne Tribe; the Three Affiliated Tribes: Mandan, Hidatsa, and Arikara Nation; and the Rosebud Sioux 
Tribe. A message was left for the Cheyenne River Tribal Historic Preservation Office, and additional 
information was sent to the Turtle Mountain Band of Chippewa. The Tribal Historic Preservation Offices for 
these entities did not respond with any concerns.  

The Spirit Lake Sioux Tribe said they could not review the project because they were not involved in the 
Tribal survey. The BLM sent an email on December 7, 2018, asking if the Tribe would like something specific 
for consultation on the project; no response was received. The Standing Rock Sioux Tribe asked if there was 
a Tribal consultation meeting planned for the project. An email was sent December 7, 2018, asking if the 
Tribe would like to have a face-to-face meeting; no response was received. No other comments were 
received from the remaining Tribes notified of this project. 

Geology/minerals CCMC is the owner and operator of the Coyote Creek Mine and has been mining coal at this location since 
2016. The current annual coal production is approximately 2.5 million tons. The two proposed tracts contain 
an estimated 5.23 million tons of lignite coal. If the 5.23 million tons is mined in a continuous, open pit mining 
manner, it would represent approximately 2 years of coal production at the Coyote Creek Mine at a mining 
rate of approximately 2.5 million tons per year. The projected mine life and operating plans of the Coyote 
Creek Mine are anticipated to extend through the year 2040.  

It is anticipated that mining operations would occur 24 hours per day, 5 days per week. The mineable coal 
bed is known as the Upper Beulah bed and is contained within the Sentinel Butte Formation of the Fort 
Union Group. The Upper Beulah bed ranges generally from 10 to 12 feet in thickness, with a weighted 
average thickness of approximately 11 feet throughout the permit area. The overburden directly above the 
Upper Beulah bed ranges in thickness from 15 feet along a portion of the cropline to more than 150 feet.  

Under the Proposed Action, the stratigraphic units from the base of the lowest coal bed mined to the land 
surface would be subject to permanent change after the coal is removed. As a result, the physical 
characteristics of the backfill would be different from the physical characteristics of the existing layered 
overburden stratigraphy. Due to the requirements described in the existing Permit NACC-1302 to reclaim the 
surface of the land above the Federal coal to the approximate original contour, the direct and indirect effects 
on geology are not expected to be significant but would be permanent on the Federal lease tracts. No 
conflicts with other solid or fluid mineral development are anticipated. Detailed analysis of geology and 
minerals is not required. 

Invasive 
plants/noxious 
weeds/vegetation 

Noxious weeds and invasive plant species would be addressed through reclamation and mitigation actions 
as described in Permit NACC-1302, Section 4.2.1. After reclamation, native plant abundance would increase 
after mining is complete and reclamation practices are implemented. CCMC would be required to comply 
with environmental protection requirements described in North Dakota surface mining laws and regulations 
to use northern-grown native seed in all reclaimed native pastures and plant trees and shrubs in an amount 
equal to or greater than what existed prior to mining. Therefore, detailed analysis of potential impacts from 
invasive plants and noxious weeds is not required. 
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Resource Rationale for Determination to Eliminate from Detailed Analysis 

Land use/access CCMC has the appropriate surface leases and proper state and Federal permits to conduct surface activities 
(including surface disturbance and overburden removal) on land overlying the Federal coal tracts. The mine 
already has an access agreement with the private landowner that has allowed it to conduct surface-
disturbing preparatory work on the private lands overlying the tracts per the existing Permit NACC-1302. 

The surface is non-Federal; therefore, the BLM does not administer any active surface authorizations in the 
Federal coal tracts. There are no known conflicts with other land use authorizations. Pre-mining and 
postmining land use on the Federal lease tracts is described in Sections 2.4 and 4.1 of Permit NACC-1302. 
Current land use on the Federal lease tracts is 12.0% cropland, 84.7% wildlife habitat, and 1.0% rangeland. 
Post–mine land use is anticipated to be 16.6% cropland, 79.9% wildlife habitat, and 1.0% rangeland. The 
Proposed Action is not expected to result in significant impacts to land use, and adverse impacts would be 
short term. Detailed analysis of potential impacts to land use and access is not required. 

Livestock grazing Livestock grazing occurs in portions of the Federal lease tracts during the summer months; however, the 
mine already has an access agreement with the private landowner that has allowed the mine to conduct 
surface-disturbing preparatory work on the private lands overlying each Federal lease tract. The Proposed 
Action is not expected to result in significant impacts to livestock due to the stipulations regarding livestock 
grazing in the access agreement. Detailed analysis of potential impacts to livestock grazing is not required.  

Paleontology A geologic map shows the area to contain Oahe, Coleharbor, and Sentinel Butte Formations. The Potential 
Fossil Yield Classification for those units ranges from 2 to 4, indicating some areas have a high potential to 
produce scientifically important fossils. Fossils with scientific significance could be present on the Federal 
lease tracts but not exposed at the surface. It is current practice for the BLM to incorporate an Unanticipated 
Discoveries Plan as a stipulation of the lease should previously unknown, potentially significant 
paleontological sites be discovered. The Unanticipated Discoveries Plan would require mining operations in 
that area to stop, and measures would be taken to assess and protect the site. The effects on 
paleontological resources resulting from the Proposed Action are not expected to be significant but would be 
permanent. Detailed analysis of potential impacts to paleontology is not required. 

Soils (physical/ 
biological) 

A soil survey report of the proposed Coyote Creek Mine (8,443 acres) was prepared by Prairie Soil 
Consulting, LLC, and submitted in February 2013. The soil survey classified the majority of soils in the area 
as Mollisols (Haplustolls, Calciustolls, Argiustolls, and Natrustolls), Inceptisols (Calciustepts), and Entisols 
(Ustorthents). A total of 146 map units were identified within the project area, with the largest map units 
consisting of Livona fine sandy loam (3 to 6 percent slopes), Straw loam (0 to 3 percent slopes), Werner silty 
clay loam (15 to 25 percent slopes), Rhoades silt loam (3 to 6 percent slopes), and Cabba silt loam (25 to 60 
percent slopes). Suitable plant growth material (SPGM) was calculated for each map unit based on sampling 
data and field observations. An additional deep lift soil survey was submitted in January 2016, that 
determined SPGM from depths of 5 to 10 feet. The soil surveys found a strong relationship between 
landscape position and quality of topsoil and subsoil material. Soils on interfluves and summits formed in till 
or loess usually had higher-quality material; however, below the breaks, the soils were usually sodium 
affected or had residual material at shallower depths that resulted in limited subsoil material. All suitable 
topsoil and subsoil would be salvaged and replaced on the reclaimed lands.  

The salvaging, stockpiling, and replacement process would result in reclaimed soils with different long-term 
physical, structural, biological, and chemical properties than those present prior to surface mining. 
Postmining soils would likely be more uniform in thickness, structure, type, texture, nutrient availability, and 
chemistry. Impacts to soil resources as a result of mining include potential changes in soil structure, texture, 
organic matter content, infiltration rate, permeability, water-holding capacity, chemical properties, soil 
microbial composition, and soil fertility. Impacts on the physical, chemical, and biological soil characteristics 
would be long-term and adverse. In addition, due to the increase in compaction and exposure of areas 
cleared of vegetation, the soils resource is susceptible to wind and water erosion. Soil erosion on disturbed 
areas and stockpiles would likely occur until vegetation is established and surfaces are protected. Erosion 
control seeding and mulching for disturbed areas and soil stockpiles would reduce the potential for erosion. 
Erosion impacts on soil resources would be short term and adverse but are not expected to be significant. 

Impacts to soils resources from mining Federal coal would not be significant due to the reclamation 
requirements approved by the NDPSC and, specifically, the soil handling requirements described in Section 
3.1.1.1 Soils Handling Narrative of the NDPSC-issued SMCRA permit; therefore, detailed analysis of 
impacts to soil resources is not required. 
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Resource Rationale for Determination to Eliminate from Detailed Analysis 

Vegetation:  
vegetation 
excluding 
USFWS-
designated 
species and BLM 
sensitive species 

Most of the project area was farmed or hayed, and nonnative vegetation is dominant. Although upland 
vegetation would be removed, reclamation and mitigation requirements would limit impacts over the long 
term. Removal of a few shrubs and portions of an old shelterbelt may occur. Riparian areas would be 
excluded from mining, but vegetation in an adjacent riparian area may be impacted through potential 
changes in groundwater quantity from mining the Federal coal. Direct effects associated with the removal of 
vegetation from the Federal lease tracts would include increased soil erosion, habitat loss for wildlife, and 
loss of grazing opportunities for livestock over what is currently being experienced. Indirect effects on 
reclaimed lands would include loss of habitat or loss of habitat carrying capacity for some wildlife species as 
a result of reduced plant species diversity or plant density. Reclamation, including revegetation, would occur 
contemporaneously with mining on adjacent lands (i.e., reclamation would begin after an area is mined). In 
an effort to approximate pre-mining conditions, CCMC would plan to reestablish vegetation types during the 
reclamation operation that are similar to the pre-mine types per Section 4.2. of Permit NACC-1302. 
Livestock and grassland-dependent wildlife species would benefit from the increased grass cover and 
production after reclamation.  

The reclamation plan for CCMC includes steps to control invasion by weedy (invasive, non-native) plant 
species. CCMC would also be required to comply with the requirements for successful vegetation specified 
in the latest version of the NDPSC Standards for Evaluation of Revegetation Success and Recommended 
Procedures for Pre-mining and Postmining Vegetation Assessments (NDPSC 2003). The mine would 
conduct assessments following methods also specified in these standards. Therefore, the direct and indirect 
effects related to the Proposed Action on vegetation are not expected to be significant over the short or long 
term. Detailed analysis of potential impacts to vegetation is not required. 

Wastes 
(hazardous/solid) 

Solid waste produced by the mine is sent to a landfill. It is not expected that solid waste production would 
increase annually as a result of the Proposed Action, although there would be the equivalent of 2 years’ 
worth of solid waste produced in total as a result of mining the Federal coal; therefore, impacts from solid 
waste would be short term and are not expected to be significant. No hazardous waste is produced from 
mining operations; therefore, there would be no impacts to the environment from hazardous waste by mining 
the Federal coal in the lease tracts. The production of coal combustion residuals from combustion of the 
Federal coal mined under the Proposed Action at Coyote Station would be considered an indirect effect of 
leasing and mining. Effective October 19, 2015, the U.S. Environmental Protection Agency (EPA) issued the 
Disposal of Coal Combustion Residuals from Electric Utilities rule (Rule), which regulates the disposal of 
coal-combustion residuals (CCR), including fly ash, bottom ash, boiler slag, and flue gas desulfurization 
materials from coal-fired power plants. The Rule regulates CCR as a nonhazardous waste under subtitle D 
of Resource Conservation and Recovery Act contained in 40 CFR 257(D). The Rule sets design standards 
for CCR landfills and impoundments, requirements for conducting hazard-potential ratings for surface 
impoundments, methods and procedures for groundwater monitoring, corrective actions if a leak is detected, 
closure and post-closure care, and implementation and notification requirements. Coyote Station has one 
active dry disposal site that is regulated, permitted, and inspected by the North Dakota Department of 
Environmental Quality. The site has an engineered clay liner for acceptance of flue gas desulfurization 
product and boiler slag. The site has a groundwater monitoring system, and annual reports have been 
provided to the North Dakota Department of Environmental Quality. Coyote Station also operates three 
impoundments to dewater and temporarily handle boiler slag that is sluiced to the impoundments (Coyote 
Station 2017). Under the Proposed Action, there would be no annual increase in the amount of CCRs 
produced at Coyote Station, but there would be the equivalent of 2 years’ worth of CCRs generated from 
combustion of Federal coal. Due to the requirements set forth in Permits SP-170 and SP-0182 issued by the 
North Dakota Department of Health for the on-site ash pond and landfill used for storage and disposal, 
respectively, there are not expected to be significant impacts to the environment from CCRs at Coyote 
Station. Detailed analysis of the potential impacts from hazardous and solid wastes is not required. 
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Resource Rationale for Determination to Eliminate from Detailed Analysis 

Wildlife:  
migratory birds 
(including 
raptors) 

Mining activities could cause abandonment or direct removal of nests if land-clearing activities occur during 
the breeding season. Birds using undisturbed lands in the project area or adjacent lands could also be 
displaced as a result of human activity and noise from mining and vehicle travel. Mining in the project area 
would impact a variety of habitats used by migratory birds. Vegetation removal would reduce available 
habitat for breeding, roosting, and foraging for songbirds and other avian species.  

Migratory birds would not be affected at the population level. The Proposed Action would affect 
approximately 284 acres of highly invaded mixed-grass prairie. This represents approximately 0.00002% of 
all mixed-grassed prairie in North Dakota (Dyke et al. 2015). The loss of vegetation and habitat is temporary, 
and the landscape would be revegetated using similar vegetation species that would provide similar or better 
habitat for migratory birds (DeVault et al. 2002). Before surface stripping, the habitat can be degraded by 
mowing to reduce any potential nesting conflicts. Habitat loss would be short term for species that are 
adapted to a variety of habitats (generalists) or those adapted to open grasslands or agricultural areas. 
Reclamation of disturbed land following coal extraction would occur concurrently with mining of new sections 
and would provide habitat for avian species that use grassland and cropland habitats. Effects on migratory 
birds are not expected to be significant and would likely be short and long term. Detailed analysis of 
potential impacts to migratory birds is not required. 

Wildlife:  
non-USFWS–
designated 

Potential adverse direct and indirect effects from the Proposed Action include loss of habitat due to surface 
disturbances that remove vegetation, direct mortality of or injury to wildlife, behavioral shifts such as a 
change in movement or displacement to other areas due to increased human activity and noise from mining 
operations. Resident wildlife species tend to be relatively mobile and are not expected to experience 
significant impacts as a result of leasing and mining Federal coal in the lease tracts. Decker coal mine 
studies suggested mule deer adjusted to coal mining and adapted positively to the environmental change 
(Phillips et al.1986). Detailed analysis of potential impacts to non-USFWS–designated wildlife is not 
required. 

Wildlife:  
BLM sensitive 

Similar to migratory birds, BLM sensitive species would not be affected at the population level. Habitat loss 
is temporary, and the landscape would be revegetated using native grass/forb species (DeVault et al. 2002). 
Detailed analysis of potential impacts to BLM sensitive species is not required. 
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2 DESCRIPTION OF THE ALTERNATIVES 
2.1 Introduction 
Agencies must evaluate the environmental impacts of a reasonable range of alternatives. The 
DOI’s NEPA implementing regulations define reasonable alternatives as those that are 
“technically and economically practicable or feasible and meet the purpose and need of the 
proposed action” (43 CFR 46.420). This chapter describes Alternative A (No Action Alternative) 
and Alternative B (Proposed Action), which are considered and analyzed in detail in this EA and 
provide information on the existing operations at the Coyote Creek Mine and how those 
operations may change under the Proposed Action. 
Alternatives were developed based on national and state BLM and OSMRE direction and policy, 
existing conditions, and resource issues. Resource issues were discussed in Chapter 1.  

2.2 Alternatives Development 
No alternatives other than the No Action and Proposed Action were developed because there is 
no logical competitive interest based upon use of the lands or mining sequence of the Federal 
coal tracts. The logical interest is based on the following: 

• The applicant is the lessee of record holding the private and state leases adjacent to the 
Federal coal tracts. 

• The lease would allow the continuation of an existing mining block and would not 
represent an economic venture based on a stand-alone development of the Federal coal 
tracts. 

• There is no other nearby operation that could mine the Federal coal tracts economically. 

• The only logical access to the Federal coal is from the applicant’s surface mine and 
adjacent lands. 

OSMRE is required to evaluate the impacts of mining the Federal coal and consider the impacts 
in making a recommendation to the ASLM for the approval, denial, or approval with conditions 
of the Federal mining plan. OSMRE’s alternative scenarios include recommending approval, 
approval with conditions, or denial of the mining plan. 

2.3 Alternative A: No Action 
Under the No Action Alternative, the BLM would not approve the LBA for NDM 110277, 
and/or, based on the recommendation by OSMRE, the ASLM would disapprove of the mining 
plan. The Federal coal resources contained within the Federal coal tracts would not be mined. All 
coal surrounding the Federal coal tracts would be mined, leaving the Federal coal tracts 
undeveloped within a mined and reclaimed landscape. To reconsider leasing the Federal coal 
tracts in the future, another LBA would have to be submitted and another NEPA analysis of the 
Proposed Action would need to be conducted.  
Although the coal would not be leased at this time under the No Action Alternative, CCMC has 
an access agreement in place with the private landowner that allows the mine to conduct surface-
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disturbing activities on the private land overlying the Federal coal tracts. CCMC also has 
approval from NDPSC to disturb all of the private land overlying the tracts, in accordance with 
North Dakota Administrative Code (NDAC) 69-05.2-13-05, which requires mining companies to 
minimize disturbance on lands where coal is not removed. The anticipated surface disturbance 
under the No Action Alternative would be approximately 248 acres. Upon completion of surface-
disturbing activities, such as overburden stockpiling that would support mining the non-Federal 
coal in areas adjacent to the Federal coal tracts, the area would be reclaimed as described in the 
current Permit NACC-1302.  

2.4 Alternative B: Proposed Action 
Under the Proposed Action, the BLM would issue a lease, subject to standard and special lease 
stipulations developed for the Federal coal tracts, and, based on OSMRE’s recommendation, the 
ASLM would approve the mining plan (with or without conditions). The BLM conducted a 
resource evaluation and estimated that there are approximately 5.23 million tons of minable 
Federal lignite coal contained in the Federal coal tracts. Thus, the Proposed Action assumes the 
maximum mining of approximately 5.23 million tons of coal. Mining Federal coal from the lease 
tracts at the average annual production rate of 2.5 million tons per year would equate to 
approximately 2 years’ worth of Federal coal royalties. Impacts of mining and combustion as a 
result of the Proposed Action are analyzed in this EA. 
CCMC is proposing to develop approximately 284 acres of the 320 acres comprising the Federal 
coal tracts, which occur in SW¼ Section 24 and SE¼ Section 26, Township 143 North, Range 
89 West. Approximately 158.5 acres comprising the Section 26 tract are anticipated to be mined, 
and approximately 79% (126.5 acres) of the Section 24 tract would be mined. The northeastern 
portion of Section 24 would not be developed because of an existing BLM-designated exclusion 
zone for wooded draws (see Figure 1-1). 

2.4.1 Mine Plan 
If a lease is issued and the Federal mining plan is approved, it is expected that CCMC would use 
the existing mine facilities and similar mining and reclamation methods, water requirements, and 
other mining operations/requirements described in the existing state-approved mining plan and 
reclamation plan for the existing Permit NACC-1302.  
Generalized mining methods used by CCMC are described below and are based on the existing 
mine permit. These methods are used to analyze the potential environmental consequences of 
issuing a lease and mining the Federal coal from the Federal coal tracts. Ultimately, the findings 
from the NEPA analysis in this EA will be included in the Mining Plan Decision Document 
prepared by OSMRE that is used to support OSMRE’s recommendation to the ASLM in making 
a decision on whether to approve the new Federal mining plan. 

2.4.1.1 Mining Methods and Facilities 
Under the Proposed Action, it is anticipated that mining operations would occur 24 hours per 
day, 5 days per week. The mineable coal bed is known as the Upper Beulah bed, which occurs 
within the Sentinel Butte Formation of the Fort Union Group. In the Federal coal tracts, the 
Upper Beulah bed averages 9.4 feet in thickness with overburden thickness averaging 73.1 feet; 
however, no drilling has been completed in the Federal coal tracts, so the thickness of the coal 
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bed or overburden is estimated. Typical surface mining techniques to extract coal occur in a 
sequence of seven events: SPGM removal and stockpiling, overburden removal, coal removal, 
overburden replacement, final grading, SPGM replacement, and revegetation. 
Overburden removal includes the removal of any material between the SPGM and the targeted 
coal bed. Overburden removal is accomplished with the use of draglines, hydraulic truck-shovel 
fleets, tractor-scrapers, or other auxiliary equipment. The truck-shovel fleet would be used for 
pre-benching in front of the dragline, as well as digging pits along the coal bed cropline, where 
shallow cover and steep slopes prohibit the use of the dragline. 
Once the overburden has been removed, the surface of the coal bed is cleaned with a rubber-tired 
dozer. The coal bed is then ripped by a dozer and loaded into haul trucks by a front-end loader. 

2.4.1.2 Coal Haulage System 
Coal haulage ramps would be constructed on the spoil side of the pits. As mining advances, the 
ramp location would advance with it. Ramps may also be constructed on the highwall side of the 
pit. Highwall ramps may be excavated down to the surface of the coal bed. This would provide a 
suitable running surface for coal haulage. Coal is removed sequentially from one pit before the 
adjacent pit’s coal is uncovered and subsequently removed. Typically, haul roads are constructed 
in regraded spoils as an extension of pit ramps as part of the mining advancement. Haul roads 
and ramps would be maintained by motor graders. Dust suppression activities during the summer 
months would use water trucks. Approved chemical dust suppressants may be used on haul roads 
during the summer months. Gravel would be spread on all major haul roads as a surfacing 
material, and scoria would be used as needed for temporary surfacing on access ramps. Haul 
trucks would transport coal to the coal processing facility located adjacent to Coyote Station 
using an existing haul road within the existing CCMC permit boundary. 

2.4.1.3 Reclamation 
After the coal is removed from a pit, overburden from the next pit is spoiled into the empty pit, 
and the mining operation evolves into a reclamation operation. Spoil grading would occur so that 
no more than four spoil peaks are standing at any one time, except in isolated instances when a 
variance would be needed. A variance would require approval from the NDPSC. Long-term spoil 
peaks would be leveled before implementing stabilization practices, including watering, seeding, 
and mulching. Tractor-scrapers or trucks and a hydraulic excavator would be used to construct 
the final graded postmining topography. Postmining topography would be revised back to the 
approximate pre-mining topography overlying the tracts. SPGM would be replaced after final 
grade approval has been acquired. Farm-type equipment would be used to revegetate and 
maintain reclaimed areas. 
Rough grading would generally be completed within the year following mining, and finish 
grading would generally be completed the year after that. Soil respread and seeding would occur 
in the same year or within the year following finish grading. This procedure would a) allow 
regraded spoils to settle and repairs to be made to any early settlement before soil respread and 
b) provide for larger soil respread areas, which can be respread and seeded in large blocks, 
making for more efficient and cost-effective operations. Wherever possible and practicable, this 
schedule would be accelerated. In accordance with the North Dakota Century Code 38-14.1-
24(14), CCMC would ensure that all reclamation efforts proceed in an environmentally sound 
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manner and as contemporaneously as practicable with the surface coal mining operations. All 
reclamation through the initial planting on any land within the permit boundary would be 
completed by CCMC no later than 3 years from the completion of surface coal mining operations 
on such lands, unless otherwise approved by the NDPSC.  

2.4.1.4 Water Requirements 
CCMC would use existing permitted water sources for dust suppression, sanitary use in mine 
facilities, firefighting reserve, and other mine water requirements. No increase in water use at the 
mine is anticipated. 

2.4.1.5 Electrical Power Supply 
Electrical power would be supplied from an existing substation within the existing Coyote Creek 
Mine permit boundary. 

2.4.1.6 Waste Management 
CCMC does not store any waste materials on-site. All waste materials are sent off-site for 
processing and are tracked accordingly.  

2.4.1.7 Estimated Employment Requirements 
Mining of the tracts would use existing CCMC mine employees and would not require the hiring 
of additional personnel. 

2.4.1.8 Design Features 
CCMC’s operations in the Federal lease tracts would be in compliance with the environmental 
protection requirements described in North Dakota surface mining laws and regulations and 
would be implemented in the same manner as what is described in the existing Permit NACC-
1302 for the Coyote Creek Mine. The environmental protection requirements include the 
following: 

• Construction of sedimentation ponds for all disturbed watersheds;  
o These ponds contain surface water runoff following storms or spring snowmelt;  
o After runoff meets effluent standards per the NDPDES permit, it would be discharged 

down its normal drainage; 
• Removal and conserving (stockpiling) all topsoil for reclamation; 
• Removal and conservation of an adequate amount of subsoil to return mined lands to 

100% of their pre-mine productivity; 
• Maintaining and watering haul roads to reduce dust during soil, spoil, and coal haulage 

operations; 
• Monitoring of pits and exposed coal stockpile areas by mine personnel on a regular basis 

to prevent fires; 
• Grading spoil to an approximate original contour as required by the NDPSC. The re-

spread of soil will not occur until the NDPSC has reviewed and approved the graded 
topography; 
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• Replacing all required topsoil and subsoil and preparing a seedbed for crop production or 
seeding to prairie, tame pasture, or haylands; 

• Using northern-grown native grass seed in all reclaimed native pastures; 
• Planting trees and shrubs in an amount equal to or greater than existed before mining; 
• Monitoring reclaimed lands for productivity, nutrient status, differential settlement and 

erosion, and making repairs as needed; 
• Conducting special erosion control seeding and mulching for disturbed areas, including 

soil stockpiles, road ditches, drainages, and pond slopes; 
• Seeding grassed waterways through reclaimed croplands as needed; 
• Constructing wildlife enhancement features, such as wetlands, rock piles, nesting and 

feeding structures, and special shrubby plantings; 
• Replacing water resources as needed for livestock, including stock ponds and/or wells; 

and  
• Monitoring groundwater effects and replacing domestic water resources, if affected by 

mining. 
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3 AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 

This section describes the existing environment of the area that would be affected by the No 
Action Alternative or the Proposed Action, and it discloses the potential effects of implementing 
these alternatives. Direct impacts are defined as those effects that are caused by the action and 
occur at the same time and place. Indirect impacts are defined as those effects that are caused by 
the action and are later in time or farther removed in distance but are still reasonably foreseeable. 
Cumulative impacts are defined as the impact on the environment that results from the 
incremental impact of the action when added to other past, present, and reasonably foreseeable 
future actions (RFFAs) regardless of which agency (Federal or non-Federal) or person 
undertakes such actions. Short-term effects are defined as effects that last through mining and 
reclamation activities. Long-term effects are defined as effects that last beyond mining and 
reclamation activities. 
The issues identified in Section 1.7 and associated potential impacts are discussed for both the 
No Action Alternative and Proposed Action in this section. Resources not present in the analysis 
areas would be unaffected by the No Action Alternative or Proposed Action and are included in 
Appendix B. Resources present but not analyzed in detail, as well as the rationale for not 
analyzing them in detail, are presented in Section 1.8.  

3.1 Analysis Areas 
For each element or resource brought forward for analysis in this EA, an analysis area is 
identified in which to examine potential project-related impacts. The analysis area is defined as 
the outer boundary of an area that encompasses potential direct and indirect impacts that may 
affect the resource.  

• The analysis area for direct impacts to air quality is the existing permit boundary for the 
Coyote Creek Mine. The analysis area for indirect and cumulative effects is based on the 
long-range transport of pollutants from Coyote Station and is set by the boundaries of the 
county in which the mine is located, Mercer, as well as the adjacent counties, Oliver and 
Dunn. The analysis area for impacts to climate change is the Great Plains region 
(comprising the states of Montana, Wyoming, North Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma, and Texas), as defined in Climate Change Impacts in the United 
States: The Third National Climate Assessment (Assessment), a comprehensive report on 
climate change and its impacts in the United States (Shafer et al. 2014). This area 
includes Mercer County and was chosen because climate change and global warming are 
regional and global phenomena.  

• The analysis area for direct, indirect, and cumulative effects to water resources is the 
same analysis area used by the NDPSC Cumulative Hydrologic Impact Assessment 
(CHIA) of the Coyote Creek Mine permit area. The analysis area is within the drainage 
basin of the Knife River from Coyote Creek downstream to the confluence with Antelope 
Creek east of Hazen, North Dakota. This area includes all groundwater and surface water 
systems that may be impacted from mining operations in the area (NDPSC 2014). 
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• The analysis area for direct, indirect, and cumulative effects to threatened and endangered 
species is the area proposed for leasing and surrounding areas and is species specific. 
Based on the determination that the Proposed Action “may affect, but not likely to 
adversely affect” the Dakota skipper, the direct, indirect, and cumulative analysis area is 
the area proposed for leasing plus a 0.6-mile buffer (see Appendix A).  

• The analysis area for direct, indirect, and cumulative effects to socioeconomics is Mercer 
County because communities within this political boundary could experience direct, 
indirect, and cumulative impacts from the Proposed Action.  

3.2 Past, Present, and Reasonably Foreseeable Future Actions 

3.2.1 Past and Present Actions Summary 
Past and present actions in the air quality and climate change analysis area that would contribute 
to cumulative effects include mining activities and associated power plants, oil and gas 
development, wind energy development, other industrial activities, and agricultural activities 
(Table 3-1). Active mines in the analysis area include the Coyote Creek Mine, Freedom Mine, 
Beulah Mine, and Center Mine. In 2017, the Freedom Mine produced approximately 14.18 
million tons of coal annually, Beulah Mine produced approximately 0.46 million tons of coal 
annually, and Center Mine produced approximately 4.32 million tons of coal annually (personal 
communication, G. Fesko, BLM 2019). Coal produced at the Freedom Mine is sold to the 
Dakota Gasification Company (mine-mouth), Antelope Valley Power Station in Stanton, North 
Dakota (mine-mouth), and Leland Olds Power Station in Stanton (shipped by rail). Coal 
produced at the Beulah Mine is sold to Heskett Station in Mandan, North Dakota (shipped by 
rail). Coal produced at the Center Mine is sold to the Minnkota Power Cooperative (mine-mouth) 
and Center Coal Company (mine-mouth) (NDPSC 2015).  
Past and present actions in the water resources analysis area that would contribute to cumulative 
effects include mining activities. 
Past and present actions in the threatened and endangered species analysis area that would 
contribute to cumulative effects include active mining activities at the Coyote Creek Mine and 
agricultural activities. As of June 30, 2019, the Coyote Creek Mine had an active mining area of 
740 acres and a total disturbed area of 1,486 acres, including 5 acres that have been soiled and 
seeded (NDPSC 2019).  
Past and present actions in the socioeconomics analysis area are listed in Table 3-1.  
Land use in the cumulative effects analysis areas is predominately agricultural, and effects would 
occur from management practices on haylands and grazing areas. 



Coyote Creek Mine Lease by Application for  
Emergency Lease Sale of Federal Coal, Serial Number: NDM 110277 April 2020 

Page 20 DOI-BLM-MT-0000-2018-0006-EA | Draft Environmental Assessment | Bureau of Land 
Management and Office of Surface Mining Reclamation and Enforcement 

 

Table 3-1. Past and Present Actions in the Cumulative Effects Analysis Area 

Activity  
Type 

Site  
Name 

Site or Project 
Description  

Location (County) 
Status  

Dunn Mercer Oliver 

Coal mining Beulah Mine Surface mine  X X 1,166 acres of active mining area as 
of June 30, 2019 

Center Mine Surface mine   X 2,343 acres of active mining area as 
of June 30, 2019 

Coyote Creek Mine Surface mine  X  740 acres of active mining area as of 
June 30, 2019 

Freedom Mine Surface mine  X  5,454 acres of active mining area as 
of June 30, 2019 

Glenharold Mine Surface mine  X X Reclaimed and bond released 
Indian Head Mine Surface mine  X  Reclaimed and bond released 

Oil and gas 
development 

Dakota Access 
Pipeline 

Underground oil 
pipeline 

X X  470,000 barrels of oil per day; began 
operation in June 2017 

Bakken Oil Oil wells, rail 
load-out 

X X  Ongoing development and 
production in region 

Other 
industrial 
development 

Dakota Gasification 
Co. (Basin Electric 
subsidiary) 

Production 
facility and 
carbon dioxide 
(CO2) pipeline 

 X  Produces synthetic natural gas, 
fertilizer, and numerous chemicals 
and rare earth elements; initial plant 
operational in mid-1990s 

Red Trail Energy Ethanol plant  X  Corn-based ethanol production 
facility (coal-fired); began operation 
in January 2007; produces 50 million 
gallons of ethanol annually  

Power plants Antelope Valley  900 megawatts 
(MW) 

 X  Receives coal from Freedom Mine 

Coyote Station 420 MW  X  Receives coal from Coyote Creek 
Mine 

Leland Olds Station 669 MW  X  Receives coal from Freedom Mine 
Milton R. Young 
Station 

705 MW   X Receives coal from Center Mine 

Wind energy 
projects 

Bison 1 Wind 33 turbines   X In service February 2012 
Bison 2 Wind 35 turbines   X In service January 2013 
Bison 3 Wind 35 turbines   X In service January 2013 

Bison 4 Wind 64 turbines   X In service January 2015 
Oliver County Wind 22 turbines   X In service January 2006 
Oliver County Wind II 32 turbines   X In service December 2007 
Oliver Wind III 48 turbines   X In service January 2017 
Sunflower Wind 52 turbines   X In service December 2016 

Agriculture N/A Haylands, row 
crops, and 
grazing 

X X X North Dakota’s predominant 
economic industry 

Note: N/A = not applicable. 

3.2.2 Reasonably Foreseeable Future Actions 

RFFAs are decisions, funding, or formal proposals that are either existing or are highly probable 
within the next 22 years, which is the currently defined life of the mine, based on known 
opportunities or trends. No RFFAs associated with the power plants, wind farms, and other 
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industrial development actions included in Table 3-1 have been identified. The following RFFAs 
have been identified within the resource-specific analysis area:  

• Coal mining: Mining operations at the Coyote Creek Mine are expected to continue 
through 2040; mining operations at the Freedom Mine, Beulah Mine, and Center Mine 
are expected to continue for the foreseeable future. Modifications or mine expansions are 
not expected to occur in the reasonably foreseeable future.  

• Oil and gas development: Future long-term oil and gas–related surface disturbance is 
projected to occur in Mercer, Dunn, and Oliver Counties. The BLM North Dakota’s Field 
Office Planning Area’s Reasonably Foreseeable Development Scenario indicates that 
future development potential for Mercer and Oliver Counties is low with one to two pads 
developed per township, and future development potential for Dunn County is very high 
with greater than 20 pads developed per township (BLM 2011). 

• Agricultural activities: Land use in the analysis area is predominantly agriculture on 
private lands, and effects from management practices on haylands and grazing areas are 
expected to continue at the present levels of intensity into the foreseeable future. 

3.3 Air Quality and Climate Change 

3.3.1 Affected Environment 

3.3.1.1 Regulatory Compliance 

National Ambient Air Quality Standards and State Ambient Air Quality Standards 
The EPA has established NAAQS to limit the amount of air pollutant emissions considered 
harmful to public health and the environment. Primary and secondary standards have been set for 
six criteria pollutants: carbon monoxide (CO), lead, nitrogen dioxide (NO2),3 ozone,4 sulfur 
dioxide (SO2), and particulate matter (PM). Geographic areas that do not comply with primary 
NAAQS requirements for criteria pollutants are considered nonattainment areas. A particular 
geographic region may be designated an attainment area for some pollutants and a nonattainment 
area for other pollutants. All counties in the state of North Dakota, including Mercer County, are 
currently in attainment with the NAAQS (EPA 2018a). As a result, the General Conformity Rule 
does not apply to the Proposed Action. (The General Conformity Rule ensures that actions taken 
by Federal agencies in nonattainment and maintenance areas are consistent with a state’s plans to 
meet the NAAQS [Clean Air Act (CAA) Section 176(c)] [42 USC 7506].) 
The NDAC sets ambient air quality standards for particulates and gases (NDAC 33-15-02-04). 
These standards are the same as the NAAQS. The NDAC also sets a standard for hydrogen 
sulfide (H2S). The NAAQS and NDAC ambient air quality standards are summarized in Table 3-
2. 

 
3 The EPA uses NO2 as the indicator for the larger group of nitrogen oxides (oxides of nitrogen) or NOx; however, emissions are 
usually reported as NOx. NO2 is a criteria pollutant for which NAAQS has been established. 
4 Ozone is a secondary pollutant and is not directly emitted into the air, but it is created by chemical reactions between NOx and 
volatile organic compounds (VOCs) in the presence of sunlight. 
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Table 3-2. National Ambient Air Quality Standards and North Dakota Administrative Code Ambient 
Air Quality Standards 

Pollutant Primary or 
Secondary 

Form Averaging 
Time  

NAAQS NDAC Ambient 
Air Quality 
Standards 

CO Primary Not to be exceeded more than once per 
year 

8 hours 9 parts per 
million (ppm) 

9 ppm 

1 hour 35 ppm 35 ppm 

Lead Primary and 
secondary 

Not to be exceeded Rolling 3-month 
average 

0.15 microgram 
per cubic meter 

(µg/m3) 

0.15 
microgram/cubi
c meter (µg/m3) 

NO2 Primary Ninety-eighth percentile of 1-hour daily 
maximum concentrations, averaged over 
3 years 

1 hour 100 parts per 
billion (ppb) 

100 ppb 

Primary and 
secondary 

Annual mean 1 year 53 ppb 53 ppb 

Ozone  Primary and 
secondary 

Annual fourth-highest daily maximum 8-
hour concentration, averaged over 3 
years 

8 hours 0.070 ppm 0.070 ppm 

PM PM2.5 Primary  Annual mean, averaged over 3 years 1 year 12 µg/m3 12 µg/m3 

Secondary Annual mean, averaged over 3 years 1 year 15 µg/m3 N/A 

Primary and 
secondary 

Ninety-eighth percentile, averaged over 3 
years 

24 hours 35 µg/m3 35 µg/m3 

PM10 Primary and 
secondary 

Not to be exceeded more than once per 
year on average over 3 years 

24 hours 150 µg/m3 150 µg/m3 

SO2 Primary Ninety-ninth percentile of 1-hour daily 
maximum concentrations, averaged over 
3 years 

1 hour 75 ppb 75 ppb 

Secondary Not to be exceeded more than once per 
year 

3 hours 0.5 ppm 0.5 ppm 

H2S Primary Maximum concentration not to be 
exceeded 

Instantaneous None 10 ppm 

Primary Maximum average concentration not to be 
exceeded more than once per month 

1 hour None 0.2 ppm 

Primary Maximum average concentration not to be 
exceeded more than once per year 

24 hours None 0.1 ppm 

Primary Maximum arithmetic mean averaged over 
3 months 

3 months None 0.02 ppm 

Sources: EPA (2016a); NDAC 33-15-02-04. 

Note: N/A = not applicable; PM10 = PM between 2.5 and 10 micrometers in diameter; PM2.5 = PM less than 2.5 micrometers in diameter. 

Ambient Air Quality  
North Dakota demonstrates compliance with the NAAQS through the monitoring of ambient air 
quality using a network of monitoring stations operated by the North Dakota Department of 
Environmental Quality, Division of Air Quality. The closest monitoring stations to the Federal 
coal tracts are Beulah-North (approximately 10 miles to the northeast in Mercer County), 
Hannover (approximately 22 miles to the east in Oliver County), and Lake Ilo (approximately 31 
miles to the northwest in Dunn County) (see Figure 3-1).  
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The Beulah-North station monitors NO2, ozone, continuous PM2.5, continuous PM10, SO2, 
ammonia, and meteorological parameters. The Hannover and Lake Ilo stations monitor NO2, 
ozone, continuous PM2.5, continuous PM10, SO2, and meteorological parameters. Table 3-3 
provides the 2018 ambient air quality monitoring results from the three monitoring stations.  
CO monitoring in North Dakota was suspended in 1994 after a 5-year monitoring study because 
ambient concentrations of CO in the state were well below the NAAQS and exceedances were 
unlikely. Between 2009 and early 2016, a trace level CO analyzer was operated at the Fargo NW 
air monitoring station to comply with applicable requirements. Trace level CO analysis began at 
the Bismarck Residential monitoring station upon relocation of the monitoring site from Fargo to 
Bismarck. The 2017 monitoring efforts were the first full year of CO data for the Bismarck 
Residential station; no NAAQS exceedances or near exceedances occurred at this station in 2017 
(maximum 1-hour CO concentrations were 0.754 ppm compared to the 35 ppm NAAQS 
standard; maximum 8-hour CO concentrations were 0.672 ppm compared to the 9 ppm NAAQS 
standard). Lead monitoring is not conducted by the state because prior sampling efforts revealed 
low concentrations and no significant lead sources.  
Data in Table 3-2 indicate that there were no NAAQS or NDAC ambient air quality standards 
exceedances or near exceedances in 2017 at the three monitoring stations nearest the Federal coal 
tracts. 

Prevention of Significant Deterioration 
The Prevention of Significant Deterioration (PSD) is a CAA permitting program for new major 
sources or major modifications of existing sources of air pollution that are located in attainment 
areas. PSD is designed to protect public health and welfare and to preserve, protect, and enhance 
the air quality in national parks, wilderness areas, monuments, and other areas of special value. 
The program applies to new (or modified) major stationary sources in attainment areas; major 
sources are defined as those sources that emit 100 tons per year or more of any criteria pollutants 
for specifically listed source categories or that emit 250 tons per year of any criteria pollutants 
and are not in a specifically listed source category. Neither the Coyote Creek Mine nor the 
Proposed Action would be a major PSD source. 
Under PSD regulations, the EPA classifies airsheds as Class I, Class II, or Class III. Class I areas 
are those areas where almost no change from the existing current air quality is allowed. These 
are areas of special national or regional natural, scenic, recreational, or historic value, for which 
PSD regulations provide special protection. Moderate pollution increases and reasonable growth 
are allowed in Class II areas, but stringent air quality constraints are desired when a PSD Class II 
baseline is triggered. In Class III areas, substantial industrial or other growth is allowed, and 
increases in concentrations up to the NAAQS are considered insignificant. No Class III areas 
have been designated to date; therefore, all areas not designated as Class I areas are known as 
Class II areas. 
North Dakota has two PSD baseline data systems and is divided into two Air Quality Control 
Regions (AQCR) under the CAA: the Cass County AQCR 130 in the Fargo metropolitan area, 
and AQCR 172, the North Dakota Interstate AQCR that comprises the remaining 52 counties. A 
minor source PSD baseline is triggered in these areas. Minor source PSD baseline dates are 
triggered when a major source applies and obtains a permit or permit modification through the 
state regulatory agency. PSD increments are the amount of pollution an area is allowed to 
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increase. PSD increments prevent the air quality in clean areas from deteriorating to the level set 
by the NAAQS. The NAAQS is a maximum allowable concentration “ceiling.” A PSD 
increment, on the other hand, is the maximum allowable increase in concentration that is allowed 
to occur above a baseline concentration for a pollutant. The baseline concentration is defined for 
each pollutant and, in general, is the ambient concentration existing at the time that the first 
complete PSD permit application affecting the area is submitted (40 CFR 51.166). The PSD rules 
apply to stationary sources applying for new permits or a permit modification with significant 
increase in emissions. Mobile and fugitive sources are not included in the PSD analysis. Mobile 
source emissions are controlled at the manufacturing level. 
The Class I areas in North Dakota include the Lostwood National Wildlife Refuge and 
Wilderness Area (located approximately 102 miles to the north in Burke County) and the 
Theodore Roosevelt National Park (consisting of three separate, distinct units in Billings and 
McKenzie Counties), which is located more than 67 miles northwest and southwest of the 
Federal coal tracts (North Dakota Department of Health 2010). In addition, the Medicine Lake 
Wilderness Area is west of the North Dakota border in Sheridan County, Montana (located 
approximately 141 miles to the northwest of the Federal coal tracts). The Federal coal tracts are 
not located in or near a Class I area (Figure 3-2). PSD regulations would not apply following 
implementation of the Proposed Action because it would not change production levels or annual 
emissions at the Coyote Creek Mine or require changes to its current regulatory permits. 
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Figure 3-1. Air quality analysis area. 
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Table 3-3. 2018 Air Quality Monitoring Data from Three North Dakota Monitoring Stations  

Pollutant Primary or 
Secondary 
Standard 

Units Form 2018 Monitoring Station Data NAAQS 

Beulah-North  Hannover Lake Ilo 

CO Primary ppm Not to be exceeded more 
than once per year 

Not monitored Not monitored Not monitored 35 

ppm Not monitored Not monitored Not monitored 9 

Lead Primary and 
secondary 

µg/m3 Not to be exceeded Not monitored Not monitored Not monitored 0.15 

NO2 Primary  ppb Ninety-eighth percentile of  
1-hour daily maximum 
concentrations, averaged 
over 3 years 

18 14 13 100 

Primary and 
secondary 

ppb Annual mean 2.85 2.24 1.99 53 

Ozone*  Primary and 
secondary 

ppm Annual fourth-highest daily 
maximum 8-hour 
concentration, averaged 
over 3 years 

0.058 0.059 0.058 0.070 

SO2 Primary ppb Ninety-ninth percentile of  
1-hour daily maximum 
concentrations, averaged 
over 3 years 

25 12 7 75 

Secondary ppb Not to be exceeded more 
than once per year 

Not measured Not measured Not measured 500 

PM10 Primary and 
secondary 

µg/m3 Not to be exceeded more 
than once per year on 
average over 3 years 

58 65 38 150 

PM2.5 Primary and 
secondary 

µg/m3 Annual mean, averaged over 
3 years 

3.8 5.3 5.0 12/15 

Primary and 
secondary 

µg/m3 Ninety-eighth percentile of 
24-hour concentrations, 
averaged over 3 years 

15 16 20 35 

Sources: EPA (2016a); North Dakota Department of Health (2019). 
Note: PM10 = PM between 2.5 and 10 micrometers in diameter; PM2.5 = PM less than 2.5 micrometers in diameter. 
* Final rule for ozone NAAQS effective December 28, 2015.  

Air Quality–Related Values 
An air quality–related value (AQRV) is defined as a resource “for one or more Federal areas that 
may be adversely affected by a change in air quality. The resource may include visibility or a 
specific scenic, cultural, physical, biological, ecological, or recreational resource identified by 
the federal land manager for a particular area” (U.S. Forest Service et al. 2010). The requirement 
to assess impacts to AQRVs is established in the PSD rules. The Federal land manager for each 
Class I area has the responsibility to define and protect the AQRVs at such areas and to consider 
whether new emissions from proposed major facilities (or modifications to major facilities) 
would have an adverse impact on those values.  
Because the Coyote Creek Mine is more than 50 kilometers (km) away from the nearest Class I 
area and proposes no increase in production, this project does not meet the applicability 
requirements of the PSD, and no assessment of AQRV impacts directly related to mining Federal 
coal is needed for the ongoing and proposed mining. However, to give information on nearby 
cumulative air emissions, this EA analyzes the potential indirect effects of coal combustion, 
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which would occur at the nearby Coyote Station, which generates electricity. The nearby Coyote 
Station is a PSD major source and a Title V major source under the CAA; therefore, it is subject 
to stringent air emission monitoring, including continuous emission monitoring and best 
available control technology. 

Visibility 
Section 169A of the CAA established a national visibility goal to prevent future visibility 
impairment and remedy any existing impairment in Class I areas. Visibility refers to the clarity 
with which scenic vistas and landscape features are perceived at great distances. Impairment 
refers to human-caused air pollution. In 1999, the EPA promulgated the Regional Haze Rule to 
address regional haze, which refers to haze that impairs visibility in all directions over a large 
area. Haze forms when sunlight encounters particle pollution in the air. The Regional Haze Rule 
calls for state and Federal agencies to work together to establish goals and emission reduction 
strategies to improve visibility in Class I areas (EPA 2001). States are required to address 
visibility in their state implementation plans.  
Visibility impairment or regional haze is caused by aerosols or small pollution particles 
dispersed in the atmosphere. These aerosols scatter and absorb light, impacting visibility. Fossil 
fuel combustion is a major contributor to ammonium sulfate and ammonium nitrate aerosols, 
whereas wildland fires are major contributors of organic carbon and elemental carbon. The 
majority of particulate emissions from surface coal mines are large particles or PM emitted at or 
near ground level with little or no buoyancy. Best management practices are required by the state 
of North Dakota to ensure that dust from earth-disturbance activities and overburden handling 
limit visible emissions from sites. Additionally, lignite, the type of coal mined in North Dakota, 
has 20% to 40% weigh percent moisture content, and mining would result in negligible dust 
emissions from coal (EPA 1998a); therefore, surface coal mines are not the typical contributors 
to regional haze. The role of regional transport of fine particles and aerosols that contribute to 
elevated PM levels and regional haze impairment has been well-documented. There are no Class 
I areas or sensitive Class II areas within the direct effects analysis area for air quality. Fort 
Berthold Indian Reservation, a sensitive Class II area, is within the indirect effects analysis area 
for air quality (see Figure 3-2).  
Visibility and haze are regulated under the Regional Haze Rule of the CAA (40 CFR 51(P)). The 
Regional Haze Rule, enacted in 1999, requires states to establish goals and emission reduction 
strategies for improving visibility in all Class I areas as part of state implementation plans as 
geographically applicable. In addition, the EPA encourages states to work together in regional 
partnerships to develop and implement multistate strategies to reduce emissions of visibility-
impairing fine particle (PM2.5) pollution (64 Fed. Reg. 35714).  
The IMPROVE (Interagency Monitoring of Protected Visual Environments) program was 
initiated in 1985 to establish current visibility conditions and trends in national parks and 
wilderness areas. Average visual range in many Class I areas in the west is 60 to 90 miles (100 to 
150 km), equivalent to 13.6 to 9.6 deciviews (dv), or about 50% to 70% of the visual range that 
would exist without anthropogenic air pollution from stationary and mobile sources (64 Fed. 
Reg. 35714). The two IMPROVE stations in North Dakota (see Figure 3-2) were used for 
characterization of the baseline regional haze level in the indirect effects study area using data 
for the period from 2000 to 2018.  
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Figure 3-2. IMPROVE stations. 
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From 2000 to 2018, the clearest days in the Theodore Roosevelt National Park have seen a dv 
trend of -0.14 dv/year (maximum of 8.2 dv in 2000 to 5.7 in 2018). The annual average haze 
index for the haziest days at Theodore Roosevelt National Park has a slight upward trend of 0.06 
dv/year (from 18.1 dv in 2000 up to 19.3 dv in 2018) (Colorado State University 2017). The 
Lostwood National Wildlife Refuge has remained fairly constant since 2001 from a visibility 
perspective. Trends show a slight decline in dv on the clearest (-0.08 dv/year) and haziest days (-
0.006 dv/year). Figure 3-3 shows the visibility trends from these two Class I areas from 2000 
through 2018.  

 

 
Figure 3-3. Visibility on haziest and clearest days – Theodore Roosevelt National Park and 
Lostwood National Wildlife Refuge. 

Emissions 
Ambient air quality in the project area is influenced by the amount and type of pollutants 
released near and upwind of the project area. National Emissions Inventory (NEI) data from 
Mercer County are listed in Table 3-4. These NEI data include the total criteria pollutant and 
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HAP emissions released from anthropogenic sources (stationary and mobile sources) and natural 
sources (biogenic sources and wildfires). NEI data from 2017 are available for point sources; 
however, mobile source and wildfire data will not be available until late 2020.  

Table 3-4. Mercer County 2014 National Emissions Inventory Data 

Source Type Pollutant Emissions (tons per year) 

PM10 PM2.5 VOCs NOx CO SO2 HAPs 

Natural 
sources 

20.69 16.80 3,242.75 493.41 1,264.13 1.74 159.73 

Anthropogenic 
sources 

11,681.21 3,378.25 1,734.58 32,554.12 7,570.02 33,112.99 40.92 

Total 11,701.90 3,395.05 4,977.33 33,047.53 8,834.15 33,114.73 200.65 

Source: EPA (2014). 

Note: PM10 = PM between 2.5 and 10 micrometers in diameter; PM2.5 = PM less than 2.5 micrometers in diameter; VOC = volatile organic compound. 

Anthropogenic emission sources generally fall into two broad categories: stationary and mobile. 
Stationary sources are nonmoving, fixed sources of air pollution that emit pollutants through 
process vents or stacks or through fugitive releases. Stationary sources are classified as major or 
minor. A major source emits or has the potential to emit a regulated air pollutant in quantities 
that are above defined CAA thresholds. Stationary sources that are not major are considered 
minor or area sources. The Coyote Creek Mine is considered a true minor source by the North 
Dakota Division of Air Quality. Section 111 of the CAA requires the EPA to establish Federal 
emission standards for source categories that cause or contribute significantly to air pollution 
(New Source Performance Standards [NSPS]). NSPSs limit emissions from emission source 
categories to minimize the deterioration of air quality. Stationary sources are required to meet 
these limits by installing new equipment or adding pollution controls to older equipment. 
Applicable requirements of 40 CFR 60(Y), Standards of Performance for Coal Preparation and 
Processing Plants apply to the Coyote Creek Mine and are included in its permit to operate. 
Implementation of the Proposed Action would not require the purchase or use of new equipment 
or pollutant sources potentially subject to NSPSs. 
Section 112 of the CAA requires the EPA to promulgate regulations establishing emission 
standards for each category or subcategory of major sources and area sources of HAPs; these are 
known as the National Emissions Standards for Hazardous Air Pollutants (NESHAPs). HAPs 
(e.g., benzene, perchloroethylene, and mercury) are known or suspected to cause cancer or other 
serious health effects. The EPA regulates 187 HAPs through maximum achievable control 
technology standards, which are individual emission standards developed for a particular 
stationary source category. Each maximum achievable control technology standard applies to 
major sources in the industrial source category; major sources are those that emit more than 10 
tons per year of a single HAP or 25 tons per year of any combination of HAPs (EPA 2016b). The 
EPA also regulates HAPs from mobile sources such as highway vehicles and non-road 
equipment. The Coyote Creek Mine is not a major source of HAPs. In addition, implementation 
of the Proposed Action would not change production levels or annual emissions at the Coyote 
Creek Mine and would not require any changes that are subject to NESHAPs. 
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3.3.1.2 Coyote Creek Mine 
The CAA specifies standards and requirements to limit air pollution and directs the EPA to 
develop air quality regulations and programs. The EPA can delegate authority for the 
implementation of air quality regulations and programs to a state. The North Dakota Department 
of Environmental Quality, Division of Air Quality, has been granted this authority and issues air 
permits to major and minor sources of regulated air pollutants in North Dakota. A state 
implementation plan is a state’s plan for complying with the CAA and the NAAQS. It consists of 
narrative, rules, technical documentation, and control measures that address polluted areas. North 
Dakota has an approved state implementation plan.  
The North Dakota Department of Health, Division of Air Quality, issued the Coyote Creek Mine 
a 2016 permit to operate (No. O16017). It is currently in effect and expires in November 2021. 
The Federal action being analyzed will not require a new or modified air quality permit. The 
maximum annual production rate allowed in the permit is 3.2 million tons of coal. Table 3-5 lists 
the emission units authorized by the permit. 

Table 3-5. Coyote Creek Mining Company Minor Source Permit to Operate Emission Units 

Emission Unit Description Emission Unit  Emission Point  Air Pollution Control 
Equipment 

Coal processing equipment consisting of primary and 
secondary crushing with a rated capacity of 2,000 
tons/hour 

FUG-1 FUG-1 Passive enclosure 
containment system 

(PECS)* 

Facility-wide fugitive emissions, including topsoil 
removal and replacement, coal loading and transferring 
to lignite handling facilities, and open unprocessed coal 
storage pile 

FUG-2 FUG-2 Fugitive dust control 
measures 

Source: From Permit to Operate O16017. Issued by North Dakota Department of Health, Department of Air Quality in 2016. NDOH DAQ (2016). 
* Consists of enclosed chutes and skirtboards. If necessary, fogging will be used to mitigate dust formation. The equipment does not vent directly to the 
atmosphere.  

The CCMC permit boundary includes the haul roads used to transport coal from the active mining 
area to the unprocessed coal stockpile. The coal processing facility (primary and secondary 
crushing equipment) and conveyor are located adjacent to the stockpile within the permit 
boundary. A dozer feeds coal from the unprocessed coal storage pile to an apron feeder, which 
feeds the primary crusher at the coal processing facility. The coal is then crushed to a prescribed 
size and transported on a covered conveyor to Coyote Station. All of this activity occurs within 
the mine permit boundary (except that the conveyor extends outside the permit boundary); 
associated emission-generating units are covered by Coyote Creek Mine’s air quality permit. 
The permit lists the following fugitive dust control requirements: 

• Control fugitive particulates from land clearing, topsoil and overburden removal, and 
other material handling operations with measures such as watering, revegetation, delay of 
topsoil disturbance until necessary, surface compaction, and sealing (unless natural 
moisture is sufficient to control emissions); 

• Use fugitive dust preventative measures such as watering, covering, shielding, or 
enclosing active or inactive stockpiles as necessary to control emissions (unless natural 
moisture is sufficient to control emissions); 
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• Use fugitive dust preventative measures such as frequent watering, addition of dust 
palliatives, detouring, paving, closure, speed control, or surface treatment for on-site haul 
roads (unless natural moisture is sufficient to control emissions); and 

• Construct, protect, or treat all conveyors, transfer points, and crushers to minimize 
particulate emissions. 

The Coyote Creek Mine has developed a fugitive dust control plan to comply with the permit 
requirements. Table 3-6 lists the dust control measures described in the plan.  

Table 3-6. Dust Control Measures in Coyote Creek Mine’s Fugitive Dust Control Plan 

Facility Operation Dust Control Method 

Coal processing 
facility  

This facility was engineered with enclosed chutes and skirtboards that are considered a PECS to mitigate 
dust emissions when crushing and transferring coal. If dust is not effectively controlled by the system, 
fogging is implemented.  

Haul roads  Main haul roads are capped periodically with coarse surfacing material and sometimes treated with a dust 
suppression agent. Several large water trucks are used to wet down haul roads, trails, pit ramps, and 
exposed coal roads.  

Open coal storage 
pile 

Compaction is used as the primary method of controlling dust from the open pile. If compaction is not 
effectively controlling the fugitive dust, water trucks are used to wet the coal pile. 

Reclaimed and 
other disturbed 
areas 

Seeding and mulching of reclaimed and long-term disturbed areas are conducted as soon after the 
disturbance as possible. Short-term disturbed areas and active areas are generally not seeded or 
mulched unless necessary to control off-site fugitive dust impacts to nearby residents or public use areas.  

Training All employees are provided with training that emphasizes the environmental and safety reasons for 
controlling fugitive dust.  

The mine must also comply with all applicable requirements of NDAC 33-15-08-01 for internal 
combustion engine emissions. This regulation states that no internal combustion engine can be 
operated that emits unreasonable and excessive smoke, obnoxious or noxious gases, fumes, or 
vapors.  
No emission limitations are established in the permit for PM or other pollutants. Emissions are 
limited through the established maximum annual production rate. Emissions from the Coyote 
Creek Mine are predominantly PM. CO, SO2, NOx, volatile organic compounds (VOCs), and 
HAPs are also emitted from mining equipment and vehicles. 
EPA’s NSPS standard 40 CFR 60(Y), Standards of Performance for New Stationary Sources: 
Coal Preparation Plants, applies to the mine. Visible emissions performance testing on the coal 
processing equipment at the Coyote Creek Mine was conducted in 2016, 2017, and 2018 to 
ensure compliance with NSPS Subpart Y, Standards of Performance for Coal Preparation and 
Processing Plants. Results of the performance testing indicate compliance with the NSPS (Barr 
2016, 2017, 2018). No air quality violations have occurred at the Coyote Creek Mine (Unruh 
2018).  

3.3.1.3 Coyote Station  
Coal produced from the Federal coal tracts would be transported to the Coyote Station power 
plant, located adjacent to the Coyote Creek Mine. The proposed LBA would not change 
production levels at the Coyote Station power plant or require changes to its current air permit. 
Although Coyote Station is not considered a connected action because there is no Federal action 
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associated with the power plant, operating and emissions data from the power plant are included 
for the indirect and cumulative impact analysis in this section to provide context and to assist 
with analysis of the combustion of coal sourced from the proposed Federal coal tracts. 
Coal-fired power plants emit criteria pollutants, HAPs, and other toxic air pollutants. Coyote 
Station is a major source of air pollutants and operates under Title V Operating Permit No. T5-
F84011. Coyote Station is a PSD major source and a Title V major source under the CAA. 
Section 5 of Coyote Station’s Title V Operating Permit provides the emission limits for PM, 
SO2, NOX, opacity, and CO2. Coyote Station cannot exceed these limits as a condition of its 
operating permit. The primary regulated emission units at Coyote Station are Unit 1 (a lignite-
fired cyclone boiler) and Unit 2 (a fuel oil–fired auxiliary boiler). Additional permitted 
equipment at the power plant includes a facility emergency generator engine, fire pump 
emergency engine, scrubber emergency generator engine, transfer house, two distribution 
buildings, lime storage silo, recycle fly ash silo, fly ash silo, lime unloading bin vent filter, and 
two fuel oil tanks. Fugitive emission sources include an inactive coal storage pile and a cooling 
tower. Air pollution control equipment for Unit 1 consists of a fabric filter baghouse and four 
spray dryer scrubbers (a flue gas desulfurization system). Baghouses control emissions from the 
transfer house, distribution buildings, silos, and unloading bin vent filter. Emission limits, 
opacity limits, and fuel restrictions are outlined in the permit. Opacity, SO2, NOx, CO2, and flow 
emissions from Unit 1 are monitored by a continuous emissions monitoring system; monitoring 
requirements are established in the permit.  
Unit 1 produces most of Coyote Station’s emissions, which are summarized in Table 3-7 to 
provide context and to assist with analysis of the combustion of coal mined from the Federal coal 
tracts. 

Table 3-7. Coyote Station 2016, 2017, and 2018 Unit 1 Emissions 

Pollutant Cyclone Boiler Emissions (tons per year) 

2016 2017 2018 

CO 604.76 649.35 752.20 

NOx 7,771.90 6,377.60 7,877.51 

PM10 (filterable) 38.36 45.73 32.82 

PM2.5 (filterable) 2.85 3.43 2.45 

Total PM (filterable) 40.38 48.13 34.55 

PM (condensable) 452.61 498.48 576.99 

SO2 11,872.90 13,444.00 14,913.40 

Total organic compounds (non-methane) 70.47 75.54 87.63 

Mercury 0.02 0.04 0.05 

Ammonia  0.02 0.03 0.03 

Hydrochloric acid  1.83 4.56 0.99 

Hydrofluoric acid 4.60 4.96 1.38 

Lead 0.01 0.01 0.01 

Source: Otter Tail Power Company (2017, 2018, 2019).  

Note: PM10 = PM between 2.5 and 10 micrometers in diameter; PM2.5 = PM less than 2.5 micrometers in diameter. 
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Annual lignite throughput at Coyote Station was 2,011,974 tons in 2016, 2,154,856 tons in 2017, 
and 2,501,698 tons in 2018 (Otter Tail Power Company 2017, 2018, 2019).  
Two notable problems associated with coal combustion emissions are acid and mercury 
deposition. Coal-fired power plants can contribute to acid deposition through SO2 and NOx 
emissions. When acid chemicals are incorporated into rain, snow, fog, mist, dust, or smoke, some 
of the pollution falls to the ground as acid deposition. Atmospheric deposition of air pollutants 
can increase the acidity of soil and water resources. Coal-fired power plants can also contribute to 
mercury deposition. When mercury is deposited on land and water, it accumulates in the food 
chain and can be toxic to fish, wildlife, and humans. Coal combustion is also a potential source of 
trace element emissions, including arsenic, barium, boron, cadmium, chromium, lead, 
molybdenum, and selenium. Increasing concern about the effects of such trace pollutants on the 
environment has led to the introduction of emission standards for some of these elements.  
In 2011, the EPA finalized national standards (the Mercury and Air Toxics Standards) to reduce 
air pollution from new and existing coal- and oil-fired power plants. These rules set emission 
limitation standards for mercury and other toxic air pollutants such as arsenic, chromium, nickel, 
and acid gases (e.g., hydrochloric acid and hydrofluoric acid). The final rule sets standards for all 
HAPs emitted by coal- and oil-fired electric generating units with a capacity of 25 MW or 
greater. In addition, facilities are required to report emissions and compliance information to the 
EPA. Based on its capacity of 427 MW, Coyote Station is subject to these standards. Applicable 
emission limitations would be included in Coyote Station’s Title V Operating Permit.  
According to the North Dakota Department of Health, Division of Air Quality, Coyote Station 
has not had any air quality compliance issues (Thorstenson 2018). The most recent air quality 
compliance inspection, conducted on August 30, 2018, concluded that Coyote Station is 
operating in compliance with the applicable air pollution rules, Federal regulations, and the 
current Title V Operating Permit (North Dakota Department of Health 2018).  

3.3.1.4 Climate Change 
The climate of North Dakota is characterized by large seasonal temperature variations; light to 
moderate, irregular precipitation; plentiful sunshine; low humidity; and almost continuous wind. 
The annual average temperature ranges from approximately 37 degrees Fahrenheit (°F) in the 
northeastern part of the state to 44°F along most of the southern border. Annual average 
precipitation ranges from approximately 14 to 22 inches, and winter snowpack averages 9 to 15 
inches, depending on the area of the state. In the western portion of the state, prevailing wind 
directions are west, northwest, and north during most of the year, although this depends 
somewhat on the season. In the summer, winds blow from the south. Average wind speeds range 
from 10 to 13 miles per hour (Enz 2003).  
From 1950 to 2014 in Mercer County, the maximum yearly temperature was 58.0°F. The 
minimum yearly temperature was 47.2°F, with a normal of 53.6°F (North Dakota State 
University 2016). During the same time period, the maximum yearly precipitation was 24.9 
inches. The minimum yearly precipitation was 8.2 inches, with a normal of 17.2 inches (North 
Dakota State University 2016). 
Global warming refers to the ongoing rise in global average temperature near the Earth’s surface. 
It is caused mostly by increasing concentrations of GHGs (primarily CO2, methane, nitrous oxide 
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[N2O], and fluorinated gases) in the atmosphere, and it is changing global climate patterns. 
Climate change refers to any significant change in the measures of climate (e.g., temperature, 
precipitation, and wind patterns) lasting for an extended period of time (EPA 2017a). 
The Global Change Research Act of 1990 mandates that the U.S. Global Change Research 
Program (USGCRP) deliver a report to Congress and the president every 4 years that analyzes 
the effects of global climate change on the natural environment and other systems, and provides 
current trends in global climate change. The recently released second volume of the Fourth 
National Climate Assessment focuses on the human welfare, societal, and environmental 
elements of climate change and variability for 10 regions of the United States (USGCRP 2018). 
Global climate is changing rapidly compared to the pace of natural climate variations that have 
occurred throughout Earth’s history. Evidence for these changes consistently points to human 
activities, especially emission of GHGs, as the dominant cause. Global average temperature has 
increased by approximately 1.8°F from 1901 to 2016. Without significant emission reductions, 
annual average global temperatures could increase by 9°F or more by the end of this century 
(compared to preindustrial temperatures) (Hayhoe et al. 2018). 
Climate model projections for the Northern Great Plains (consisting of Montana, Wyoming, 
North Dakota, South Dakota, and Nebraska) indicate consistently warmer conditions in two to 
three decades and temperatures rising steadily into the middle of the century (Conant et al. 
2018). This warming is predicted to occur along with less snowpack and a mix of increases and 
reductions in average annual water availability. Precipitation and streamflow show only modest 
changes, but many areas of the Northern Great Plains are already subject to high variability from 
year to year (both wet and dry years occur). The result of this high variability is low-probability, 
high-severity events such as extreme floods and droughts (Conant et al. 2018). Overall, climate 
models predict an increase in the number of heavy precipitation events (events with greater than 
1 inch per day) for much of the region, more very hot days (days with maximum temperatures 
above 90°F), and many fewer cool days (days with minimum temperatures less than 28°F; 
decreases of 30 days or more per year are predicted by approximately 2050). The increases in 
very hot days would have potential impacts on agriculture, energy production, human health, 
stream flows, snowmelt, and fires. The reduction in cool days would have implications for the 
region’s snowpack and, consequently, stream flow and water use (Conant et al. 2018).  
The EPA regulates GHG emissions under several initiatives, including the Mandatory 
Greenhouse Gas Reporting rule, the Final Greenhouse Gas Tailoring rule, geologic sequestration 
requirements, and EPA and National Highway Traffic Safety Administration standards for new 
motor vehicles. Under the Mandatory Greenhouse Gas Reporting rule (40 CFR 98), coal mines 
subject to the rule are required to report emissions in accordance with the requirements of 
Subpart FF. Subpart FF is applicable only to underground coal mines and would not apply to the 
Proposed Action. Because no change to the production levels or annual emissions at the Coyote 
Creek Mine would occur under the Proposed Action, no other GHG reporting or permitting 
requirements would apply.  

Greenhouse Gases 
CO2 is the primary GHG emitted through human activities that contributes to climate change 
(81% of total U.S. GHG emissions in 2016); it is followed by methane (10% of total 2016 
emissions), N2O (6% of total 2016 emissions), and fluorinated gases (3% of total 2016 
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emissions) (EPA 2018b). The main human activity emitting CO2 is the combustion of fossil fuels 
(including the combustion of coal) for electricity, heat, and transportation (EPA 2018c). 
Methane, which is created during coal formation, is released from coal after it has been 
uncovered during surface mining operations. In addition, minor amounts of methane are released 
during coal extraction, storing, loading, and transport. Methane is also released during 
postmining operations as the coal is processed, transported, and stored for use. In addition, 
methane is emitted from the production and transport of natural gas and oil, as well as from 
livestock, other agricultural practices, and the decay of organic waste in municipal solid waste 
landfills (EPA 2018b). N2O is emitted from agricultural and industrial activities, as well as 
during the combustion of fossil fuels and solid waste. Fluorinated gases, which are synthetic, are 
emitted from a variety of industrial processes (EPA 2018b).  
The global warming potential (GWP) of gases was developed to allow comparisons of global 
warming impacts between different gases. The GWP of a gas depends on how well the gas 
absorbs energy and how long the gas stays in the atmosphere. It is a measure of the total energy 
that a gas absorbs over a particular period of time (usually 100 years) compared with CO2. CO2 
has a GWP of 1. The larger the GWP, the more warming the gas causes. For example, methane’s 
100-year GWP is estimated to be 28 to 36, meaning that methane will cause 28 to 36 times as 
much warming as an equivalent mass of CO2 over a 100-year time period (EPA 2017b). The 
GWP for N2O is estimated to be 265 to 298. 
The term carbon dioxide equivalent (CO2e) is used to describe different GHGs in a common unit. 
For any quantity and type of GHG, CO2e represents the amount of CO2 that would have the 
equivalent global warming impact (Brander 2012). Surface coal mines in the United States 
reported emissions of 7.2 million metric tons (MMmt) of methane CO2e in 2017 (out of a total of 
55.7 MMmt of CO2e emissions from all U.S. coal mining and 6,456.7 MMmt of CO2e emissions 
from all sources across the country) (EPA 2019a). These surface coal mine emissions represent 
13% of all coal mining CO2e emissions and 0.1% of all CO2e emissions in the United States for 
2017.  
The EPA’s Mandatory Greenhouse Gas Reporting rule requires industrial facilities and suppliers 
of fossil fuels or industrial gases that result in greater than 25,000 MT of CO2e of GHG 
emissions per year to report their emissions. Table 3-8 lists the industry sector, number of 
reporting facilities, and total GHG emissions for the United States and the state of North Dakota 
for reporting year 2018 from EPA’s Facility Level Information on Greenhouse Gases Tool 
(FLIGHT) (EPA 2019b). These data are useful to understand which large sources of 
anthropogenic emissions are contributing to GHG emissions both nationally and at the state 
level.  
Further insight into trends in GHG emissions in the state of North Dakota can be seen in Figure 
3-4. FLIGHT Data from 2010 through 2018 shows variation in GHG emissions year over year, 
with an overall 8% increase in emissions in the state of North Dakota from 2010 through 2018 
(EPA 2019b). 
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Table 3-8. 2018 Greenhouse Gas Emissions by Sector 

Industry Sector Number of 
Reporting 
Facilities  

(United States) 

Number of 
Reporting 
Facilities  

(North Dakota) 

United States 
Reported GHG 

Emissions 
(MMmt of CO2e) 

North Dakota 
Reported GHG 

Emissions 
(MMmt of CO2e) 

Global 
Anthropogenic 
GHG Emissions 

Power plants 1,389 10 1,815 31 – 

Petroleum and natural gas 
systems 

2,319 32 316 2.4 – 

Refineries 140 2 181 0.8 – 

Chemicals 457 2 191 4.1 – 

Other 1,316 7 130 0.7 – 

Minerals 383 3 116 1.1 – 

Waste 1,498 12 109 0.5 – 

Metals 304 0 94 0 – 

Pulp and paper 218 0 36 0 – 

Total* 7,655 61 2,987 41 49,000† 
* Total reporters shown may be less than the sum of the number of reporters in the selected source categories because some facilities fall within more 
than one source category. 
† Intergovernmental Panel on Climate Change (IPCC) (2014). 

 
Figure 3-4. State of North Dakota annual CO2e in MMmT. 

3.3.2 Environmental Impacts – Alternative A (No Action) 
Under the No Action Alternative, the Federal coal resources contained in the Federal coal tracts 
equivalent to approximately 2 years of coal at the Coyote Creek Mine would not be leased and/or 
a mining plan would be disapproved; thus, no Federal coal within those tracts would be mined. 
No emissions of air pollutants, including criteria pollutants, HAPs, or GHGs from the mining or 
combustion of the Federal coal would occur.  
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The non-Federal coal surrounding the tracts would be mined, leaving the unmined tracts isolated 
in a mined and reclaimed landscape. Although the coal would not be leased at this time under the 
No Action Alternative, the mine would conduct surface-disturbing activities on the private land 
overlying the unmined tracts. The anticipated disturbance under the No Action Alternative would 
be approximately 248 acres. Emission of air pollutants would occur during surface-disturbing 
activities, including criteria pollutants and GHG emissions (from vehicles and equipment) and 
fugitive dust from coal processing and soil stockpiles.  
The Coyote Creek Mine would continue to operate at current production levels. Direct, indirect, 
and cumulative effects to air quality would continue at current levels, but the impacts from 
mining or combustion of the Federal coal in the lease tracts would be reduced by the equivalent 
of approximately 2 years’ worth of coal mining and combustion operations. 
A choice of No Action would generally not contribute cumulatively to the impacts of past, 
present, and RFFAs, because under the No Action Alternative, the Federal coal resources 
contained in the Federal coal tracts would not be mined. No emissions from the mining or 
combustion of the Federal coal would occur. Emissions of air pollutants would occur during the 
surface-disturbing activities on the 248 acres described above, which would be an incremental 
impact to past, present, and RFFAs.  

3.3.3 Environmental Impacts – Alternative B (Proposed Action) 

3.3.3.1 Air Quality 

Coal Mining 
Under the Proposed Action, a coal lease for the Federal coal tracts would be issued to CCMC, 
OSMRE would recommend approval of the Federal mining plan to the ASLM, and the ASLM 
would approve the mining plan (with or without conditions), allowing the Federal coal tracts to 
be mined. No impacts to air quality would occur from the leasing action; however, impacts to air 
quality from surface mining are evaluated in this section.  
Emissions of air pollutants at the Coyote Creek Mine are currently limited by a production rate 
condition established in its 2016 air quality permit (Permit No. O16017). Because the proposed 
LBA is a continuation (rather than an increase) of current surface mining, no permit modification 
would be required if the Proposed Action is implemented. Mining of the Federal coal tracts 
would occur under the current air quality permit. The Proposed Action would not authorize a 
change in the current air quality permit or in production levels; therefore, there would be no 
incremental increase in annual emissions from implementation of the Proposed Action. Mining 
would move from mined-out areas of the Coyote Creek Mine into the Federal coal tracts.  
Under the Proposed Action, PM emissions would be generated from surface mining operations 
such as land clearing, topsoil and overburden removal and replacement, coal extraction, loading 
and transferring to handling facilities, coal processing and storage, mine haul roads, and 
reclamation. Dust suppression techniques are used throughout mine operations to manage 
fugitive particulate emissions. Permit No. O16017 mandates the control of fugitive dust through 
the requirements listed in Section 3.3.1.2, including watering; revegetation; delay of topsoil 
disturbance until necessary; surface compaction; sealing; covering, shielding, and enclosing 
stockpiles; and adding dust palliatives, pavement, or other surface treatment to haul roads. The 
permit also requires that conveyors, transfer points, and crushers be constructed or treated to 
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minimize PM emissions. These required fugitive dust control measures would limit direct PM 
impacts to air quality.  
Coyote Creek complies with the federally enforceable dust control requirements of Permit No. 
O16017 through compliance with the EPA’s NSPS Subpart Y and by following a site-specific 
fugitive dust control plan. Haul road dust is controlled by several methods: main haul roads are 
capped periodically with coarse surfacing material and treated with a dust suppression agent that 
binds and hardens the running surface. Several large water trucks are also used to wet down haul 
roads, pit ramps, and exposed coal roads, and motor graders blade roads as needed to reduce dust 
formation. Employees receive annual training to slow down or stop operations if dust cannot be 
controlled by water or other agent applications. In addition to monitoring and adjusting these 
activities, supervisors can change projects or locations based on wind speed and direction. 
Fugitive dust is also monitored by the North Dakota Department of Environmental Quality and 
the NDPSC.  
Criteria pollutants such as CO, SO2, exhaust PM, and NOx would also be emitted from vehicles 
and equipment under the Proposed Action, along with HAPs and VOCs. In addition, employees 
commuting to and from the Coyote Creek Mine on paved and unpaved roads would create 
criteria pollutants and HAP emissions, as well as fugitive dust emissions. Estimated annual 
emissions for criteria pollutants and HAPs based on the maximum allowable production rate are 
listed in Table 3-9. These emissions are estimated based on data provided by the Coyote Creek 
Mine, are based on EPA-approved guidance and calculation methodologies, and incorporate the 
WRAP Fugitive Dust Handbook’s fugitive dust control measures published PM control 
efficiency (WRAP 2006) to estimate emissions from the sources with federally enforceable 
fugitive dust control requirements.  

Table 3-9. Coyote Creek Mine Direct Emissions – Annual Emission Rate Based on Maximum 
Allowable Production (in tons per year) 

Source Pollutant Emissions (tons per year) 

PM10 PM2.5 CO NOx SO2 VOC HAP 

Point sources 0.564 0.282 – – – – – 

Fugitive dust sources (direct) 144.02 14.92 – – – – – 

Fugitive dust sources (indirect) 1.033 0.253 – – – – – 

Mobile source exhaust 34.49 33.45 518.89 736.93 139.80 75.20 29.34 

Mobile source emissions (indirect) 0.01 0.01 0.91 0.65 <0.01 0.05 0.02 

Total  180.11 48.92 519.80 737.58 139.80 75.25 29.36 

Note: PM10 = PM between 2.5 and 10 micrometers in diameter; PM2.5 = PM less than 2.5 micrometers in diameter. 

The emissions in Table 3-9 are calculated based on the permitted production limits (3.2 million 
tons per year of coal extraction) and information regarding the surface mining operations, mobile 
source equipment roster, and employee commute information, which is an indirect impact of the 
project. Detailed emission calculations are presented in Appendix C. 
Point sources include the primary and secondary crusher units, which are equipped with a PECS 
to control dust emissions. Emissions from the crushers are estimated based on their controlled 
emission rates, which include 99% control from the PECS.  
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Fugitive dust sources include dust generated from vehicles travelling over paved and unpaved 
roads, wind erosion, coal unloading, coal pile bulldozing, drilling, overburden removal, 
overburden replacement, and reclamation activities. Fugitive dust emissions from the mine were 
calculated based on EPA’s calculation methodologies, including AP-42 Chapter 11.9 and AP-42 
Chapter 13.2 (EPA 1998b, 2006, 2011) and EPA’s Control of Open Fugitive Dust Sources (EPA 
1988). Control efficiencies discussed in the WRAP Fugitive Dust Handbook (WRAP 2006) for 
the federally enforceable fugitive dust control requirements of Permit No. O16017 were applied 
to determine the emissions.  
Mobile source exhaust emissions from on- and off-road vehicles are calculated based on the fleet 
information provided by Coyote Creek Mine and the EPA’s MOVES2014 website (EPA 2019c), 
and nonroad emission factors for compression ignition equipment.  
For determining whether a source is a major source, the definitions of major stationary source 
and major source in the PSD and Title V regulations, respectively, provide that fugitive 
emissions shall not be included unless the source belongs to one of the categories of sources 
specifically listed in the regulations (EPA 2015). Mobile source emission units such as mobile-
source mining equipment and employee commuter vehicles do not require stationary source 
permits and are not subject to stationary source permitting thresholds. Additionally, fugitive dust 
emissions from sources not subject to requirements of Section 111 or 112 of the CAA are not 
included in determining major source thresholds for the purposes of PSD or Title V applicability. 
40 CFR 52.21(b)(1)(iii) states that fugitive emissions of a stationary source shall not be included 
in determining whether a site is a major stationary source unless the source belongs to one of 27 
named categories of stationary sources. Because surface mines are not one of the 27 listed source 
categories in 40 CFR 52.21(b)(1)(iii), fugitive emissions from sources that are not subject to 
Chapter 111 or 112 of the CAA are not counted toward major source thresholds. This is 
consistent with EPA guidance stating that “if the primary activity of a stationary source falls 
within a source category that is not listed, then as a general matter fugitive emissions from the 
emissions units at the source are not included in determining whether the source is a major 
stationary source. However, if the source also contains emission units which do fall within a 
listed source category (or categories), then you include fugitive emissions from these listed 
emissions units to determine if the source is a major stationary source” (EPA 2003). Therefore, 
the only fugitive emission sources included toward major source thresholds with respect to Title 
V and PSD applicability at the mine would be point source emissions and fugitive emissions 
from equipment that falls within a listed source category (such as equipment regulated by NSPS 
Y) because those specific emission units are subject to requirements of Section 111.  
Regardless, for the purpose of this EA, all direct and indirect emission sources are included in 
the emission summary in Table 3-9 above to quantify the emissions from the surface mining 
activities. The mine typically operates below the permitted allowable emission rate of 3.2 million 
tons per year of coal extraction; therefore, the emissions presented above are a conservative 
representation of the mine’s annual emissions. Typical annual production rates for the mine vary, 
but in the last few years, levels of production have been 2.5 million tons per year of coal 
extraction.  
However, assuming the emission rates in Table 3-9 are representative of the facility’s emission 
rates, these can be compared against the Mercer County National Emission Inventory data 
(Section 3.3.1, Table 3-4) to determine the relative magnitude of the emission rates. Overall, the 
facility could contribute approximately 5.3% of the PM10 emissions, 0.42% of the PM2.5 
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emissions, 10.4% of the CO emissions, 2.2% of the NOx emissions, 1.6% of the SO2 emissions, 
0.2% of the VOC emissions, and 14.6% of the HAP emissions in Mercer County.  
Based on 5 million tons of total recoverable Federal coal, the total criteria pollutant and HAP 
emissions for the life of the project (2 years) are listed in Table 3-10.  

Table 3-10. Coyote Creek Mine Direct Emissions – Total Emissions from Extraction of Federal Coal 
(over 2 years) 

Source Pollutant Emissions (total tons) 

PM10 PM2.5 CO NOx SO2 VOC HAP 

Point sources 0.88 0.44 – – – – – 

Fugitive dust sources 
(direct) 

229.43 24.71 – – – – – 

Fugitive dust sources 
(indirect) 

2.07 0.51 – – – – – 

Mobile source exhaust 
(direct) 

53.89 52.28 810.77 1,151.46 218.44 117.50 45.84 

Mobile source exhaust 
(indirect) 

0.02 0.02 1.81 1.29 0.01 0.11 0.04 

Total 286.29 77.95 812.58 1,152.75 218.45 117.61 45.88 

Note: PM10 = PM between 2.5 and 10 micrometers in diameter; PM2.5 = PM less than 2.5 micrometers in diameter. 

The emissions presented in Table 3-10 are based on the extraction of 5 million tons of Federal 
coal. Based on the typical production rate of the facility, it is likely that extraction of this amount 
of coal would occur over 2 full years of operations. Therefore, the likely expected annual 
emissions would be approximately half of the emissions shown in Table 3-10.  
The mining operations of non-Federal coal under the No Action Alternative are expected to 
continue until 2040 regardless of whether the Federal coal lease is granted. The Proposed Action 
would not result in an increase in the average annual production at the Coyote Creek Mine and 
employee levels would remain unchanged. Direct, indirect, and cumulative effects to air quality 
from mining and reclamation of the Federal coal in the lease tracts would continue at current 
levels, but for the equivalent of approximately 2 years under the Proposed Action. No NAAQS 
exceedances or near exceedances are expected to occur as a result of the Proposed Action; 
therefore, direct impacts to air quality are not expected to be significant. 
The emissions from the Coyote Creek Mine are not expected to impact visibility at Class I areas. 
Because the mine is located more than 50 km from the nearest Class I area, the FLAG 2010 
initial screening guidance is used to assess impacts. The FLAG 2010 initial screening guidance 
suggests summing the project-wide tons per year (tpy) emission rates (Q) for all sources of NOX, 
SO2, PM10, and sulfuric acid mist (H2SO4) based on 24-hour maximum allowable emissions 
(which are annualized) and dividing this value by the distance (d) in km from the proposed site 
to the Class I area. If this value is less than or equal to 10, the analysis is complete. The Q/d 
equation is presented below:  
Equation: 

(Q (tpy))/(d (km))<10, no AQRV analysis is required 
Where: 
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Q is the total emissions of SO2, NOX, PM10, and H2SO4 in tpy. 
d is the nearest distance to a Class I area in kms. 

The distance from the project to the closest border of the Class I area is 67 miles (107.8 km). 
Based on the emission inventory for the project and the direct emissions reported in Table 3-9, 
there is a total of 1055.8 tpy of SO2, NOX, PM10, and H2SO4. The Q/d value is 9.8 and, thus, no 
AQRV analysis is required.  
According to the initial screening test outlined in the FLAG guidance, because the results of the 
Q/d were less than 10, the Project is not expected to adversely affect any of the neighboring 
Class I areas and the Class I analysis may be deemed complete. 
Coyote Creek Mine also complies with NDAC Chapter 33-15-03: Restriction of Emission of 
Visible Air Contaminants, which specifies that no person may discharge into ambient air, 
meaning outside the property boundary, visible emissions that exceed an opacity greater than 
20%, except that a maximum of 40% percent opacity is permissible for not more than one 6-
minute period per hour. Therefore, off-site impacts to near-field visibility are not expected to be 
significant due to the Proposed Action. 

Coal Combustion 
Indirect air pollutant emissions from the combustion of the coal mined from the Federal coal 
tracts can be estimated using current emissions from Coyote Station. The annual coal throughput 
for Unit 1 at Coyote Station was 2,011,974 tons in 2016, 2,154,856 tons in 2017, and 2,501,690 
tons in 2018 (see Section 3.3.1.1.3 of Permit No. O16017). Approximately 5.23 million tons of 
recoverable coal are in the Federal coal tracts; for this analysis, it is assumed that 5 million tons of 
Federal coal would be removed under the Proposed Action because removal of all the coal would 
likely not be technically feasible or necessary to maintain the maximum production rate for the 
Coyote Creek Mine. Assuming the Federal coal tracts are mined at a rate of 1 million tons per 
year, 1 year of coal from the Federal coal tracts is equal to 46.4% of the power plant’s annual coal 
throughput. Using Coyote Station’s 2017 emission inventory data (see Table 3-7 and Appendix 
C), and assuming the Federal coal tracts’ coal is equal to 46.4% of the power plant’s annual coal 
throughput, emissions generated from combustion of the coal from the Federal coal tracts are 
presented in Table 3-11. This is a rough estimate with inherent limitations (e.g., it does not 
account for variations in coal quality, production rates, or the total amount of coal mined in the 
Federal coal tracts). 
Coyote Station has been granted a Title V permit to operate and a PSD permit. Coyote Station is 
required to comply with federally enforceable permit conditions. Future emissions from the 
combustion of coal from the Federal coal tracts are not expected to change the total annual 
emissions at Coyote Station because the amount of coal produced at the Coyote Creek Mine and 
delivered to the station would be unchanged from current production levels. The indirect effects 
of the Proposed Action are not expected to cause NAAQS exceedances or near exceedances, nor 
exceed PSD Class I and II increment consumption; therefore, indirect effects to air quality are 
not expected to be significant. 
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Table 3-11. Estimated Emissions Associated with Combustion of the Federal Coal from the Lease-
by-Application Tracts at Coyote Station 

Pollutant Emissions (tons per year) 

Year 1  Year 2 Total  

CO 301.3 301.3 602.6 

NOx 2,959.2 2,959.2 5,918.4 

PM10 21.2 21.2 42.4 

PM2.5 1.6 1.6 3.2 

Total PM 22.3 22.3 44.6 

PM  231.3 231.3 462.6 

SO2 6,238.0 6,238.0 12,476.0 

Total organic compounds (non-methane) 35.1 35.1 70.2 

Mercury 0.02 0.02 0.04 

Ammonia 0.01 0.01 0.02 

Hydrochloric acid 2.1 2.1 4.2 

Hydrofluoric acid 2.3 2.3 4.6 

Lead 0.005 0.005 0.01 

Note: PM10 = PM between 2.5 and 10 micrometers in diameter; PM2.5 = PM less than 2.5 micrometers in diameter.  

3.3.3.2 Climate Change 
No impacts to climate change would occur from the leasing action; however, impacts to climate 
change from surface mining are evaluated in this section.  
The Proposed Action would result in direct methane emissions from 1) exposure of the coal and 
other gas-bearing strata during mining operations (mining emissions), 2) coal processing or 
handling, and 3) coal storage and transportation. To understand impacts from GHG emissions, 
emissions are typically expressed in terms of CO2 equivalent or CO2e. CO2e emissions are 
determined based on the total emission rates of each GHG pollutant and the GWP of each 
pollutant. Each GHG has a GWP that is based on how much energy emissions of 1 ton of the gas 
will absorb over a given period of time relative to 1 ton of CO2. The GWP accounts for the 
intensity of each GHG’s heat trapping effect and its longevity in the atmosphere. Methane has a 
higher energy absorption capacity than CO2 but lasts only a decade on average in the 
atmosphere. N2O has a higher-still energy absorption capacity and generally lasts more than 100 
years in the atmosphere, on average (EPA 2017b). GWPs have been developed for GHGs over 
various time horizons including a 20-year and 100-year time frame. The 100-year GWP has been 
adopted by the United Nations Framework Convention on Climate Change and its Kyoto 
Protocol and is used widely as a metric to assess GHG emission intensity. The EPA uses the 100-
year time horizon in its Inventory of Greenhouse Gas Emissions and Sinks: 1990-2017 (EPA 
2019a) and Mandatory Greenhouse Gas Reporting rule. Therefore, project-related emissions are 
shown based on the 100-year GWP values for comparison to state, national, and global GHG 
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emissions.5 Additionally, total CO2e from the project based on a 20-year time horizon is also 
shown for reference. The GWPs used to calculate CO2e emissions presented in this section are 
based on the IPCC’s Climate Change 2014: Synthesis Report and are listed in Table 3-12 for the 
100-year and 20-year timescale (IPCC 2014).  

Table 3-12. Global Warming Potentials of Project Greenhouse Gases 

Pollutant 100-Year GWP 20-Year GWP 

CO2 1  1 

Methane 28 84 

N2O 264 265 

Most of the methane generated would likely be emitted from the coal through natural fractures 
when it is uncovered and exposed and from the lowermost portion of the surface mine pit. Coal 
is uncovered in the pit and hauled out based on the mining sequence, which could be days, but 
could be longer (weeks or months), pending quality needs, pit slope accesses, dragline 
sequences, etc. Some methane that remains in the coal is liberated during processing 
(Kirchgessner et al. 2000). Following excavation and handling, very little methane likely remains 
in the coal. Coal storage and transportation emissions are termed postmining emissions.  
Estimated total methane emissions from Proposed Action mining and postmining operations are 
shown in Table 3-13. 

Table 3-13. Estimated Total Methane Emissions from Mining and Postmining Operations 

Proposed Action Activity Total Coal 
Production from 

Lease-by-
Application Tracts 

(tons) 

Methane Emission  
Factors* 

Estimated Total Methane Emissions from  
Mining and Postmining 

Kilograms MT 100-Year MT 
of CO2e†  

20-Year MT 
of CO2e† 

Mining 5,230,000  8.4 cubic feet/ton or 
0.1608 kilogram/ton 

840,984 841 23,548 70,644 

Postmining (includes 
storage and transportation) 

5,230,000 1.8 cubic feet/ton or 
0.0345 kilogram/ton 

180,435 180 5,040 15,120 

Total 5,230,000 – 1,021,419 1,021 28,588 85,764 

* Data from EPA (2018c). 

† CO2e is calculated by multiplying the mass emissions of the GHGs by the GWP for the GHGs. GWPs are based on the IPCC’s Climate Change 2014: 
Synthesis Report (IPCC 2014). 

The total estimated methane emissions from the mining of the Federal coal tracts is 1,021 MT, or 
28,588 MT of CO2e over 2 years. On a per-year basis, CO2e emissions would reasonably be 
14,294 MT per year. This represents 0.2% of the 6.8 MMmt of methane CO2e reported from U.S. 
surface coal mines in 2016 on the basis of 100-year GWP.  
The combustion of fuel by off-road equipment and on-road worker commuter vehicles at the 
mine would also result in GHG emissions. These emissions are estimated and listed in Table 3-
14.  

 
5 The EPA uses GWPs from the IPCC’s updated Climate Change 2014: Synthesis Report; therefore, the EPA’s state and 
federally reported GHG emissions are not calculated on the same GWP basis; however, this comparison is still useful to get an 
idea of the relative magnitude of project emissions.  
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Table 3-14. Estimated Greenhouse Gas Emissions from Mine-Related Mobile Source Equipment 
Over the 2-Year Life of the Project 

Source MT 
of CO2 

MT 
of CH4 

MT 
of N2O 

100-Year MT of 
CO2e* 

20-Year MT of 
CO2e* 

Off-road equipment (direct) 97,987 5.470 2.495 98,801 99,105 

On-road equipment (indirect) 336 0.114 0.003 340 346 

Total 98,323 5.584 2.498 99,141 99,451 
* CO2e is calculated by multiplying the mass emissions of the GHGs by the GWP for the GHGs. GWPs are based on the IPCC’s Climate Change 2014: 
Synthesis Report (IPCC 2014). 

The Coyote Creek Mine is not subject to EPA’s Mandatory Reporting Requirements because 
surface coal mines are not required to report GHG emissions except for stationary fuel 
combustion source emissions. The mobile source emissions are not included in the mining source 
category; however, based on the EPA’s FLIGHT data from reporting year 2018 (see Table 3-8), 
the total emissions from the mine, including all mobile source emissions, are less than 0.25% of 
the total emissions reported in North Dakota and approximately 0.003% of the nationwide GHG 
emissions totals for reporting facilities when compared on a 100-year GWP basis. When 
compared to the global GHG emissions, the emissions from the Proposed Action would be 
approximately 0.0002% of the global emissions totals based on IPCC data from 2010.  
In addition, the Proposed Action would result in indirect emissions of CO2, methane, and N2O 
from the combustion of mined coal at Coyote Station. Coal from the Federal coal tracts used at 
Coyote Station would not change the annual GHG emission levels at the power plant because it 
is a continuation of existing mining at the Coyote Creek Mine; however, mining and combusting 
coal from the Federal coal tracts would produce additional GHG emissions that would not be 
produced if the coal were left in place. Although there is not expected to be an annual increase in 
GHG emissions as a result of the Proposed Action, the combustion of Federal coal represents the 
equivalent of approximately 2 years’ worth of coal and associated emissions from combustion. 
Due to the amount of GHGs produced from combustion of the Federal coal from the lease tracts, 
the indirect effects from the Proposed Action on climate are not expected to be significant.  
Approximately 5.23 million tons are proposed to be mined from the Federal coal tracts under the 
Proposed Action. Table 3-15 shows the estimated GHG emissions associated with the 
combustion of this quantity of coal, based on the EPA’s Equation 1 (EPA 2016c):  

emissions (mass of GHGs emitted) = fuel (mass of fuel combusted)  
× emission factor (GHG emission factor per mass unit) 
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Table 3-15. Estimated Total Greenhouse Gas Emissions Associated with the Combustion of the 
Federal Coal from the Lease-by-Application Tracts Over the 2-Year Life of Project 

GHG Emission Factor  
for Lignite Coal* 

Estimated Total GHG Emissions from Combustion 

Kilograms Tons MT 100-Year MT of 
CO2e† 

20-Year MT of 
CO2e† 

CO2 1,389 kilograms 
CO2/ton 

7,264,470,000 8,007,707 7,264,470 7,264,470 7,264,470 

Methane 156 grams CH4/ton 815,880 899 816 22,848 68,544 

N2O 23 grams N2O/ton 120,290 133 121 32,065 31,944 

Total – – – – 7,319,383 7,364,958 
* Data from EPA (2016c). 
† CO2e is calculated by multiplying the mass emissions of the GHGs by the GWP for the GHGs. GWPs are based on the IPCC’s Climate Change 2014: 
Synthesis Report (IPCC 2014). 

The total estimated GHG emissions from the off-site combustion of coal mined from the Federal 
coal tracts are 7,319,383 MT, or 7.3 MMmt of CO2e on a 100-year basis. The 7,319,383 MT of 
CO2e emissions can reasonably be divided over 2 years based on the typical production rate of 
the mine, which would result in an annual emission rate of approximately 0.2% of the 1,815 
MMmt of CO2e emissions from electric power fossil fuel combustion in the United States in 
2018 (EPA 2019b). Overall, the emissions from the Coyote Station account for approximately 
8.9% of the total reported 2018 GHG emissions from large industrial sources of GHG emission 
in North Dakota and 0.12% of 2018 GHG emissions from large industrial sources of GHG 
emissions nationally on a 100-year basis. The annual emissions rate for the additional 2 years of 
the project would result in approximately 0.007% of global emissions on a per-year basis.  
According to the EPA (EPA 2020a), in 2016 (the most recent year of available CO2 data at this 
time), CO2e emissions in the United States totaled 6,511.3 MMmt. The estimated CO2e 
contribution of U.S. emissions would be approximately 13% of the total global CO2e emissions. 
In 2018, the U.S. Geological Survey (USGS) published a report titled Federal Lands Greenhouse 
Gas Emissions and Sequestration in the United States: Estimates for 2005–14 (Merrill et al. 
2018) on GHG emissions from extraction and use of fossil fuels produced on Federal lands and 
GHG sinks (carbon storage by terrestrial ecosystems) on Federal lands in the United States. In 
2014, nationwide emissions from fossil fuels (oil, gas, and coal) extracted from Federal lands 
were 1,279.0 MMmt CO2e of CO2, 47.6 MMmt CO2e of methane, and 5.5 MMmT CO2e of N2O 
based on 100-year GWPs (Merrill et al. 2018:6). In 2014, carbon storage by terrestrial 
ecosystems on Federal lands in the conterminous United States (not including Alaska and 
Hawaii) was 83,600 MMmt CO2e. Soils stored 63% of carbon, with vegetation and dead organic 
matter storing 26% and 11%, respectively (Merrill et al. 2018:12). Between 2005 and 2014, the 
annual rate of net carbon uptake by terrestrial ecosystems in the conterminous United States 
ranged from a sink (sequestration) of 475 MMmt CO2e per year to a source (emission) of 51 
MMmt CO2e per year due to changes in climate/weather, land use, land cover change, wildfire 
frequency, and other factors. Terrestrial ecosystems on Federal lands sequestered an average of 
195 MMmt CO2e per year nationally between 2005 and 2014 (Merrill et al. 2018:13–17). 
Total GHG emissions associated with mining and handling the coal and the off-site combustion 
of the mined coal from the Federal coal tracts are summarized in Table 3-16. The values listed 
below represent total emissions over the 2-year life of the project.  
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Table 3-16. Summary of Total Greenhouse Gas Emissions from the Proposed Action 

GHG Mining  
(MT) 

Postmining  
(MT) 

Mobile Source 
Emissions 

(MT) 

Combustion  
(MT) 

Total 
Emissions  

(MT) 

100-Year CO2e*  

(MT) 
20-Year CO2e*  

(MT) 

CO2 – – 98,323 7,264,470 7,362,793 7,362,793 7,362,793 

Methane 841 180 5.6 816 7,420 207,760 623,280 

N2O – – 2.5 121 2,620 694,300 691,680 

Total – – – – – 8,264,853 8,677,753 
* CO2e is calculated by multiplying the mass emissions of the GHGs by the GWP for the GHGs. GWPs are based on the IPCC’s Climate Change 2014: 
Synthesis Report (IPCC 2014). 

Table 3-17 further compares the Coyote Creek emissions to global, national, and regional GHG 
emissions. 

Table 3-17. Greenhouse Gas Emissions Comparison 

Description GHG Emissions (MMmt CO2e)* 

Global GHG emissions for 2017† 53,500 

Global GHG emissions from fossil fuel for 2017‡ 37,077 

China GHG from fossil fuel for 2017‡  10,877 

Total U.S. estimated GHG emissions 2017§  6,487 

U.S. GHG from fossil fuel combustion 2017§ 4,894 

U.S. electric power consumption 2018§ 1,732 

U.S. transportation sector 2017§  1,792 

U.S. coal combustion for 2017¶ 1,316 

North Dakota GHG emissions reported 2018§ 41 

Indirect downstream combustion emissions from Coyote Creek Mine 7.3 

Coyote Creek Mine direct project emissions per year 0.94 

CO2 removal by forests and other lands in 2017§ -717 

Note: EPA's U.S. and North Dakota GHG emissions are from large facility emissions reported annually and do not include vehicles and smaller area 
sources. These emissions include fuel suppliers' fuel sale emissions. 
* CO2e is calculated by multiplying the mass emissions of the GHGs by the GWP for the GHGs. GWPs are based on the IPCC’s Climate Change 2014: 
Synthesis Report (IPCC 2014). 
† U.N. Environmental Programme (2018). 
‡ Emissions Database for Global Atmospheric Research (2018). 
§ EPA (2020b). 
¶ U.S. Energy Information Administration (EIA) (2017). 

The U.S. industrial emissions reported to the EPA in 2017 was 12% of global emissions reported 
by the U.N. Environmental Programme. At the national level in the United States, the Coyote 
Creek Coal mine direct and indirect emissions would contribute cumulatively 0.13% of total U.S. 
GHG emissions. Although the emissions from the Coyote Creek Mine would not change from 
year to year because of production limits, it adds to the quantity of GHGs. Coal combustion in 
the United States resulted in 1,316 MMmt of GHGs in 2017, and the Coyote Creek Coal Mine’s 
direct and indirect GHG emissions would be less than 8.2 MMmt. 
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3.3.3.3 Air Quality and Climate Change Cumulative Impacts 
Past and present actions in the air quality and climate change analysis area are described in 
Section 3.2.1. Most past and present action emissions (that are still occurring) likely consist of 
fugitive dust, criteria pollutant, HAP, and GHG emissions from coal mining activities, coal-fired 
power plants, and oil and gas wells. Emissions from the Coyote Station power plant are 
summarized in Table 3-7. RFFAs in the air quality and climate change analysis area are described 
in Section 3.2.2 and include continued mining operations and future oil and gas disturbance.  
Emissions of air pollutants at the Coyote Creek Mine are currently limited by a production rate 
condition in its 2016 air quality permit (Permit No. O16017). Because the proposed LBA is a 
continuation (rather than an increase) of current surface mining, no air quality permit 
modification would be required if the Proposed Action is implemented. The Proposed Action 
would not result in a change in annual production levels; therefore, there would be no 
incremental increase in annual emissions from implementation of the Proposed Action. Mining 
would move from mined-out areas of the Coyote Creek Mine into the Federal coal tracts. An 
incremental cumulative impact to air quality would occur as a result of combustion of the 
Federal coal mined in the lease tracts. Cumulative impacts from emissions due to combustion of 
Federal coal from the Coyote Creek Mine would result from the equivalent of approximately 2 
years’ worth of coal.  
The annual coal throughput for Coyote Station in 2017 was 2,154,856 tons (see Section 3.3.1.1.3 
of Permit No. O16017). For the air analysis, it is assumed that 5.23 million tons of the 
recoverable coal in the Federal coal tracts would be removed under the Proposed Action 
(removal of all the coal would likely not be technically feasible or necessary to maintain the 
maximum production rate for the Coyote Creek Mine). Based on these numbers, the Proposed 
Action represents the equivalent of 2 years’ worth of coal. Table 3-7 summarizes the total 
emissions from the combustion of coal from the Federal coal tracts. These totals would add 
incrementally to past, present, and reasonably foreseeable emissions from the projects described 
in Sections 3.2.1 and 3.2.2.  
Additionally, impacts related to foreseeable future oil and gas development were assessed in a 
photochemical grid modeling study conducted for the BLM Montana/Dakotas State Office 
(Ramboll-Environ and Kleinfelder 2016). The modeling study modeled emissions based on a 
base case, a high-growth, and low-growth oil and gas development future emissions scenarios 
that included fugitive sources, point sources, natural sources, and all major sources with 
emissions projected for the year 2032. This study modeled potential NAAQS impacts out to 
2032 based on the baseline conditions and both high- and low-growth oil and gas development 
scenarios for the BLMs Montana/Dakotas resource management plan (RMP) area. There were no 
projected exceedances of the NAAQS under the modeled scenarios. The direct fugitive 
emissions and vehicle combustion emissions from the Coyote Creek Mine would be localized 
and not expected to contribute to a violation of ambient air quality standards.  
Far-field visibility and deposition impacts were also modeled based on baseline conditions and 
reasonably foreseeable oil and gas development and other future projected emissions in the RMP 
area. The study projects that reasonably foreseeable development in the RMP area may cause 
exceedances of the 1-dv change threshold for visibility. The study also predicted exceedances of 
the depositional analysis thresholds for nitrogen and sulfur deposition by 2032 at several Class I 
areas, including the Theodore Roosevelt National Park, which is approximately 67 miles north 
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and southwest of the Proposed Action. The indirect effects of the Proposed Action would, 
therefore, include potential contributions to far-field AQRVs, but only in the event that projected 
visibility exceedances occur as expected by 2032 and persist until past 2040, after which the 
additional impacts of the Proposed Action would be realized. However, the degree that the 
Proposed Action itself would contribute to the AQRV impacts is likely to be minor because of 
the distance from the Class I areas and because the Proposed Action would only extend the life 
of the plant by 2 years and would not increase existing emission rates. The Beulah-North wind 
rose for 2017 shows calm wind at an average wind speed of 3.47 miles per hour. The wind rose 
indicates winds from the west have the greatest frequency, followed by winds from the northwest 
(North Dakota Department of Health 2018). Because the Project is located to the east of the 
Theodore Roosevelt National Park and the primary wind direction is generally from the west, 
this further reduces the potential contribution of the project to impact visibility at this Class I 
area.  
Additionally, in response to the photochemical grid modeling study, the BLM is taking 
appropriate action to monitor and mitigate impacts from oil and gas development in the area to 
lessen impacts to AQRVs, such as adding monitoring stations around Class I areas.  
Emissions of GHGs resulting from the Proposed Action would increase the atmosphere’s 
concentration of GHGs, and in combination with past, present, and future emissions from all 
other sources, they would contribute incrementally to the global warming that produces the 
adverse effects of climate change described previously.  
The human and natural causes of climate change, and the impacts of climate change, are global. 
GHG emissions do not remain localized but become mixed with the general composition of the 
Earth’s atmosphere. On a global scale, the GHG emissions contribution of any single geographic 
subunit (such as a SMCRA-delegated state regulatory authority or OSMRE regional office) or 
source (such as Federal minerals) on a subnational scale is dwarfed by the large number of 
comparable national and subnational contributors. The relative contribution of GHG emissions 
from production and consumption of Federal minerals will vary depending on contemporaneous 
changes in other sources of GHG emissions. A single subnational contributor is very unlikely to 
influence global cumulative emissions. Therefore, this analysis does not separate the particular 
contribution of the Proposed Action’s GHG emissions to global climate change impacts from the 
multitude of other past, present, and RFFAs that have produced or would produce or mitigate 
GHG emissions. At present, the climate change research community has not yet developed tools 
for evaluating or quantifying endpoint impacts attributable to the emissions of GHGs from a 
single source. The current tools for simulating climate change generally focus on global and 
regional-scale modeling.  
The Fifth Assessment Report of the IPCC (AR5) includes a summary of data from 30 different 
global climate models that evaluate the natural systems and feedback mechanisms contributing to 
climate variability. A range of global GHG emissions scenarios known as representative 
concentration pathways (RCP) were considered in the modeling analysis to assess potential 
degrees of climate change impacts. A stringent mitigation scenario (RCP2.6), a low emissions 
scenario (RCP4.5), an intermediate emissions scenario (RCP 6.0), and an aggressive emissions 
scenario (RCP8.5) were evaluated in the report. These scenarios correspond to atmospheric 
concentrations of CO2 by the year 2100 of 421 ppm for RCP2.6, 538 ppm for RCP4.5, 670 ppm 
for RCP6.0, and 936 ppm for RCP8.5. The range of likely change in global surface temperature 
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by 2050 ranges from 0.3 to 1 degree Celsius for the RCP2.6 scenario and from 0.5 to 2.0 degrees 
Celsius for the RCP8.5 scenario. Generally, the more stringent climate change mitigation, the 
lower the projected change in global surface temperatures. When discussing regional impacts, 
however, it is important to note that degrees of surface temperature increases vary from region to 
region. To discuss the cumulative impacts of GHG emissions for the project area, regional-scale 
projected impacts are discussed for the state of North Dakota. The USGS National Climate 
Change Viewer (USGS 2016) can be used to evaluate potential climate change at the state level. 
The viewer provides data showing projections of future climate trends under RCP emission 
scenarios RCP4.5 and RCP8.5. Data presented in the USGS Climate Change Viewer data can also 
be extrapolated to get a general understanding of impacts under RCP2.6 and RCP6.0. Generally, 
the RCP2.6 scenario can be assumed to contribute to a lesser degree of climate change impacts in 
the region, whereas the RCP6.0 can be assumed to contribute to impacts that are of lesser 
magnitude than RCP8.5 but of greater magnitude than RCP4.5. Projected changes to the 
maximum and minimum temperature and precipitation for North Dakota are presented for 
RCP4.5 and RCP8.5 to assess regional cumulative impacts from GHG emissions in Figures 3-5a 
through 3-5c below. The RCP4.5 and RCP8.5 scenarios forecast similar levels of climate impacts 
in the region over the next few decades; however, impacts over the next century diverge 
significantly. Because of uncertainties in the climate models, especially toward the end of the 
century, the impacts projected represent a forecast but are not certain to occur at the magnitudes 
projected. 
Figure 3-5a shows a seasonal average time series of maximum 2-meter air temperature for 
historical (black), RCP4.5 (blue), and RCP8.5 (red) for North Dakota. Figure 3-5b shows a 
seasonal average time series of minimum 2-meter air temperature for historical (black), RCP4.5 
(blue), and RCP8.5 (red) for North Dakota. Figure 3-5c shows a seasonal average time series of 
precipitation for historical (black), RCP4.5 (blue), and RCP8.5 (red) for North Dakota. 
The average of 30 global climate change models is indicated by the solid lines, and their standard 
deviations are indicated by the respective shaded areas.  
Overall, the RCP8.5 scenario representing the aggressive emission scenario results in higher 
seasonal average maximum and minimum temperature projections over the century in 
comparison to the RCP4.5 scenario; however, both scenarios project an increase over the 
historical average over the next century. The temperature projections for both the RCP scenarios 
available in the USGS data around the mid-century are fairly consistent with most of the 
divergence in the scenarios being realized in the latter half of the century. By 2050, the seasonal 
maximum and minimum temperatures in North Dakota are projected to increase by roughly 
2.5°F based on the average of the global climate change models. However, the uncertainty in the 
estimates shown in the shaded areas of Figures 3-5a through 3-5c for both the RCP4.5 and 
RCP8.5 scenarios out to 2040 show that the level of uncertainty in the projections range from 
5°F to 10°F depending on the season. Therefore, it is difficult to definitively state that the 
cumulative impacts at the mid-century mark will result in a specific magnitude of warming in the 
region; however, there is a definitive upward trend in seasonal minimum and maximum 
temperatures.  
Rainfall data have a much less distinct trend, and the level of uncertainty over the next century 
shows that seasonal average rainfall may remain within the range that is currently typical for 
North Dakota. However, based on the average projections of the climate change models, there is 
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projected to be a slight increase in winter and spring average precipitation and a slight decrease 
in summer precipitation. This trend is stronger based on the RCP8.5 scenario.  
The project’s GHG emissions will contribute to atmospheric concentrations of GHG emissions; 
however, the degree that the emissions from 2 additional years of project operations will 
contribute to climate change impacts is relatively small.  

 
Figure 3-5a. North Dakota climate change viewer, maximum 2-meter air temperature.  

 
Figure 3-5b. North Dakota climate change viewer, minimum 2-meter air temperature. 
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Figure 3-5c. North Dakota climate change viewer, precipitation. 

Social Cost of Carbon 
A protocol to estimate what is referenced as the social cost of carbon (SCC) associated with GHG 
emissions was developed by a Federal interagency working group6 to assist Federal agencies in 
addressing EO 12866, Regulatory Planning and Review, which requires the assessment of the cost 
and the benefits of proposed regulations as part of their regulatory impact analyses. The SCC is an 
estimate of the economic damages associated with an increase in CO2 emissions and is intended 
to be used as part of a cost-benefit analysis for proposed rules. As explained in the Executive 
Summary of the 2010 SCC Technical Support Document, “the purpose of the [SCC] estimates . . . 
is to allow agencies to incorporate the social benefits of reducing carbon dioxide (CO2) emissions 
into cost-benefit analyses of regulatory actions that have small, or ‘marginal,’ impacts on 
cumulative global emissions” (Interagency Working Group on the Social Cost of Carbon 2010). 
Although the SCC protocol was created to meet the requirements for regulatory impact analyses 
during rulemakings, there have been requests by public commenters or project applicants to 
expand the use of SCC estimates to project-level NEPA analyses. 
The decision was made not to expand the use of the SCC protocol for the Federal coal tracts for a 
number of reasons. Most notably, this action is not a rulemaking for which the SCC protocol was 
originally developed.  
Further, NEPA does not require a cost-benefit analysis (40 CFR 1502.23), although it does 
require consideration of “effects” that include “economic” and “social” effects (40 CFR 
1508.8(b)). Without a complete monetary cost-benefit analysis, which would include the social 
benefits of the Proposed Action to society as a whole and other potential positive benefits, sole 

 
6 On March 28, 2017, President Donald Trump issued EO 13783, which, among other actions, withdrew the technical support 
documents upon which the protocol was based and disbanded the earlier Interagency Working Group on the Social Cost of 
Greenhouse Gases. The EO further directed agencies to ensure that estimates of the social cost of GHGs used in regulatory 
analyses “are based on the best available science and economics” and are consistent with the guidance contained in the U.S. 
Office of Management and Budget (OMB) Circular A-4, “including with respect to the consideration of domestic versus 
international impacts and the consideration of appropriate discount rates” (EO 13783, Section 5(c)). In compliance with OMB 
Circular A-4, interim protocols have been developed for use in the rulemaking context; however, OMB Circular A-4 does not 
apply to project decisions, so there is no EO requirement to apply the SCC protocol to project decisions. 
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inclusion of an SCC cost analysis would be unbalanced, potentially inaccurate, and not useful in 
facilitating an authorized officer’s decision. Any increased economic activity, in terms of 
revenue, employment, labor income, total value added, and output, that is expected to occur with 
the Proposed Action is simply an economic impact rather than an economic benefit; such impacts 
might be viewed by another person as negative or undesirable due to potential increases in local 
population, competition for jobs, and concerns that changes in population would change the 
quality of the local community. Economic impact is distinct from economic benefit as defined in 
economic theory and methodology, and the socioeconomic impact analysis required under NEPA 
is distinct from cost-benefit analysis, which is not required. 
Finally, the SCC protocol does not measure the actual incremental impacts of a project on the 
environment and does not include all damages or benefits from carbon emissions. The SCC 
protocol estimates economic damages associated with an increase in CO2 emissions—typically 
expressed as a 1 MT increase in a single year—and includes, but is not limited to, potential 
changes in net agricultural productivity, human health, and property damages from increased 
flood risk over hundreds of years. The estimate is developed by aggregating results “across 
models, over time, across regions and impact categories, and across 150,000 scenarios” (Rose et 
al. 2014). The dollar cost figure arrived at based on the SCC calculation represents the value of 
damages avoided if, ultimately, there is no increase in carbon emissions. But the dollar cost 
figure is generated in a range and provides little benefit in assisting the authorized officer’s 
decision for project-level analyses because it is too uncertain. For example, in a previous EIS, 
OSMRE estimated that the selected alternative had a cumulative SCC ranging from 
approximately $4.2 billion to $22.1 billion depending on dollar value and the discount rate used. 
The cumulative SCC for the No Action Alternative ranged from $2.0 billion to $10.7 billion.  
Given the uncertainties associated with assigning a specific and accurate SCC resulting from the 
equivalent of 2 years of operation under the proposed Federal mining plan, and that the SCC 
protocol and similar models were developed to estimate impacts of regulations over long time 
frames, OSMRE’s ability to evaluate these impacts on a project-level would be doubtful7 
(Anthoff and Tol 2013; Hope 2013; Nordhaus 2014; Pindyck 2013; Waldhoff et al. 2011, 2014). 
Without a complete monetary cost-benefit analysis, which would include the social benefits of 
the Proposed Action to society as a whole and other potential positive benefits, inclusion solely 
of an SCC cost analysis would be unbalanced, potentially inaccurate, and not useful in 
facilitating an authorized officer’s decision.  

 
7 This conclusion is supported in the February 2018 BLM Regulatory Impact Analysis for the Proposed Rule to Rescind or 
Revise Certain Requirements of the 2016 Waste Prevention Rule (BLM 2018b), noting that “[t]he scientific and economics 
literature has further explored known sources of uncertainty related to estimates of the social cost of carbon and other greenhouse 
gases noting further that researchers have examined the sensitivity of Integrated Assessment Models (IAMs) and the resulting 
estimates to different assumptions embedded in the models” (e.g., Pindyck 2013; Hope 2013; Anthoff and Tol 2013; Nordhaus 
2014; Waldhoff et al. 2011, 2014). The BLM further spoke to the “additional sources of uncertainty that have not been fully 
characterized and explored due to remaining data limitations,” concluding that “[a]dditional research is needed to expand the 
quantification of various sources of uncertainty in estimates of the social cost of carbon and other greenhouse gases (e.g., 
developing explicit probability distributions for more inputs pertaining to climate impacts and their valuation).” The BLM further 
states, “[o]n damage functions, other experts have found that those used in most IAMs have no theoretical or empirical 
foundation, claiming that the overall model is able to ‘obtain almost any result one desires’ (Pindyck 2013). Naturally, the 
indeterminate amount of uncertainty surrounding the IAMs used to approximate social costs for specific greenhouse gas 
emissions merits additional research and analysis and further peer review in order to better ascertain the best available science 
and economics in accordance with E.O. 13783.” The BLM’s discussion is in the context of a rulemaking for which the SCC was 
developed. The uncertainties regarding the applicability of the social cost of carbon by OSMRE in the context of a specific 
project is even greater. 
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To summarize, this EA does not undertake an analysis of SCC because 1) it is not engaged in a 
rulemaking for which the protocol was originally developed; 2) NEPA does not require cost-
benefit analysis and one has not been conducted here; and 3) the full social benefits of coal-fired 
energy production have not been monetized, and quantifying only the costs of GHG emissions, 
but not the benefits, would yield information that is both potentially inaccurate and not useful. 
On a global scale, the GHG emission contribution of any single geographic subunit (such as a 
SMCRA-delegated state regulatory authority or OSMRE regional office) or source (such as 
Federal minerals) on a subnational scale is dwarfed by the large number of comparable national 
and subnational contributors. The relative contribution of GHG emissions from production and 
consumption of Federal minerals will vary depending on contemporaneous changes in other 
sources of GHG emissions. A single subnational contributor is very unlikely to influence global 
cumulative emissions. See Section 3.3.1.4 for more details. 

3.4 Water Resources  

3.4.1 Affected Environment 
Information to inform the assessment of water resources (including water quantity, quality, and 
surface features, such as riparian and wetland areas) is described in detail in the NDPSC CHIA. 
The CHIA is a robust analysis conducted by the NDPSC of all hydrological aspects and features 
within and surrounding the Coyote Creek Mine and potential surface mining effects on water 
resources. The CHIA analysis area includes the drainage basin of the Knife River from Coyote 
Creek downstream to the confluence with Antelope Creek east of Hazen, North Dakota. It fully 
encompasses the Proposed Action area. 
The analysis area is located within the Missouri Plateau Section of the Great Plains 
Physiographic Province, which is characterized by glaciated terrain of moderate relief, stream-
dissected bedrock, ephemeral and intermittent streams, and the intermittent to perennial Coyote 
Creek that drains to the Knife River and, ultimately, the Missouri River. Over much of this 
portion of the Knife River drainage ground moraine deposits are thin, usually less than 20 feet 
thick but up to approximately 45 feet thick in places. Glacial features are few, and bedrock 
topography controls landforms away from larger stream channels (NDPSC 2014). These deposits 
consist of the Quaternary Coleharbor Group of Pleistocene-age sediments that represent glacially 
constructed and modified landforms and the stratigraphically lower Sentinel Butte Formation. 
The overburden lithology of the Coleharbor Group includes unconsolidated glacial till/drift 
(pebble-loam) with occasional glacial erratics, gravel, sand, and clay. Glacial outwash channels 
filled with variable depths of Pleistocene-age till and Holocene-age alluvium characterize the 
drainage channels of Coyote Creek and the Knife River. Alluvium in the Coyote Creek channel 
generally ranges between 20 to 25 feet thick in places, and alluvium of the Knife River channel 
varies between 60 and 70 feet thick nearest the permit area up to approximately 240 feet east of 
Beulah, North Dakota. 
Major coal beds identified within the Coyote Creek Mine permit area include, in descending 
order: Harnisch, Twin Buttes, Schoolhouse, Upper and Lower Beulah, Jim Creek, Antelope 
Creek, and their associated splits. The Harnisch and Twin Buttes beds are localized, occurring in 
higher elevation areas and range in thickness from 1 foot to approximately 6 feet thick. The 
Schoolhouse bed is prominent throughout much of the permit area and ranges in thickness from 
1 foot to approximately 3.5 feet. In some areas, the beds located higher in the section may serve 
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as local groundwater sources with discharge zones as seeps and springs along croplines. Several 
splits of the Beulah bed are prevalent in the mine permit area. The Lower Beulah 3 bed is located 
approximately 20 to 25 feet below the Upper Beulah and is approximately 1 to 2 feet thick. The 
Lower Beulah 3 is a confined aquifer, and in most areas of the permit it is deemed the next viable 
water-bearing unit below depth of mining; numerous groundwater monitoring wells have been 
screened into this zone (NDPSC 2014). 
There are three general hydrostratigraphic units of significance in the Coyote Creek permit area: 
Quaternary alluvium along Coyote Creek that is composed of silts, sands, and gravels; the Upper 
Beulah lignite bed that will be mined by CCMC; and a lower lignite Lower Beulah 3 lignite. 
Coal beds above the Upper Beulah include the Harnisch, Twin Buttes, and Schoolhouse. 
Harnisch and Twin Buttes lignites are present as localized deposits in higher elevation areas of 
the permit and range in thickness from 1 foot to approximately 6 feet thick. The Schoolhouse 
lignite is prominent throughout much of the permit area and ranges in thickness from 1 foot to 
approximately 3.5 feet. In places, all of these higher-elevation coal beds may serve as local 
groundwater sources with discharge zones as seeps and springs along croplines (NDPSC 2014). 
Surface waters in the analysis area include the Knife River, Spring Creek, Coyote Creek, unnamed 
ephemeral drainages, and ponds or stock dams used for watering livestock. The Knife River has 
its headwaters in west-central North Dakota near Fairfield and drains predominantly agricultural 
lands throughout its length over a drainage basin of 2,240 square miles, as measured at Hazen, 
North Dakota. Spring Creek is a substantial tributary that empties into the Knife River just to the 
west of Beulah, North Dakota. Seasonal variations in flow for the Knife River and its tributaries 
are primarily influenced by snowmelt runoff and summer thunderstorms. Base flows are generally 
very low, and periods of no flow occur on most streams in the area, including the Knife River. 
Several ephemeral drainages are cut into the upland breaks and flow to Coyote Creek or to the 
Knife River within the analysis area. The ephemeral drainages commonly contain linear wetlands. 
The wetland drainages are often enhanced by flow from springs or seeps (NDPSC 2014). Within 
the Federal coal tracts, seven seasonal wetlands totaling approximately 0.09 acre, and two 
temporary wetlands totaling approximately 0.01 acre, are present (CCMC 2017).  

3.4.2 Environmental Impacts – Alternative A (No Action) 
Under the No Action Alternative, the Federal coal resources contained in the Federal coal tracts 
would not be leased and/or a mining plan would not be approved; thus, no Federal coal within 
those tracts would be mined. Under the No Action Alternative, the BLM would not approve the 
lease for the Federal coal resource contained in the Federal coal tracts, and/or OSMRE would not 
recommend approving the Federal mining plan, and the ASLM would not approve the mining 
plan; however, CCMC has approval from the NDPSC per the existing permit to disturb all the 
private land overlying the tracts. Under the No Action Alternative, surface waters on the Federal 
lease tracts are expected to be disturbed from mining operations to remove the private coal 
surrounding the Federal coal and reclaimed per the requirements described in the existing state 
mining permit. There would also be impacts to groundwater under the No Action Alternative due 
to private coal removal in the areas surrounding the Federal lease tracts. 
The Reclamation Division of the NDPSC made an assessment of the probable cumulative 
hydrological impacts of all anticipated mining in the area and found that Permit NACC-1302 has 
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been designed to minimize disturbance to hydrological balance within the permit area and 
prevent material damage to hydrological balance outside the permit area (NDPSC 2014). 

3.4.3 Environmental Impacts – Alternative B (Proposed Action) 
Under the Proposed Action, the BLM would issue a lease, subject to standard and special lease 
stipulations developed for the Federal coal tracts, OSMRE would recommend approval of the 
Federal mining plan to the ASLM, and the ASLM would approve the mining plan (with or 
without conditions).  
No impacts to water resources would occur from the leasing action; however, if the Federal coal 
is leased, it is expected that the coal would be mined; therefore, impacts to water resources from 
surface mining are evaluated in this section. Under the Proposed Action to recover 
approximately 5.23 million tons of Federal coal, there would be a total of 284 acres of 
disturbance. When compared to the No Action Alternative, which would allow surface 
disturbance on the Federal lease tracts, potential impacts to surface waters as a result of the 
Proposed Action would be the same and would not be significant. 

3.4.3.1 Groundwater 
Long-term adverse impacts to groundwater resources are expected in the Federal coal tracts as a 
result of the Proposed Action. Although the groundwater would be removed from the Federal 
coal tracts, there is already a regional impact to groundwater from the other permitted mining 
operations in the general area. Mining operations would produce no significant diversion of 
water from groundwater flow systems, and reclamation to approximate original contours would 
minimize diversion of water from groundwater flow from pre-mining drainages. Short-term 
adverse impacts would occur to groundwater flow; however, impacts are not expected to be 
significant due to the mining and reclamation requirements to prevent material damage to the 
hydrologic balance outside the permit boundary set forth in the NDPSC-issued SMCRA permit. 
In places, higher-elevation coal beds may serve as local groundwater sources with discharge 
zones as seeps and springs along croplines; these would be destroyed during mining activities.  

3.4.3.2 Surface Waters 
Although no surface waters would be directly affected by the Proposed Action and no additional 
water use is anticipated, mining operations would disturb the watersheds within the permit 
boundary, causing increased erosion and runoff. However, the sediment control measures 
established within the NDPSC-issued SMCRA permit would minimize the impacts to 
downstream surface water features outside the disturbance area of the mine. Results of surface 
water modeling of pre-mining and postmining topography, as summarized in Section 2.2.1 of 
Permit NACC-1302, show only short-term adverse impacts to the surface water flow system as a 
result of mining and reclamation within the modeled area.  
The Federal lease tracts contain jurisdictional waters of the U.S. Potential impacts to waters of the 
U.S. are mitigated by the requirements described in the individual permit that CCMC obtained 
from the U.S. Army Corps of Engineers in 2018. All temporal mitigation is handled on-site, and 
all long-term replacement of wetlands is at a 1:1 ratio as required by the State of North Dakota 
and stipulated in the NDPSC permit. Replacement of stock ponds would be made with surface 
impoundments where feasible and appropriate to the postmining land use or with wells. Per the 
U.S. Army Corps of Engineers Individual Permit for the Coyote Creek Mine, mitigation of the 
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temporal loss of all wetland acres, jurisdictional or not, would occur during mining operations. 
Wetlands would then be replaced acre for acre after mining. Wetlands would incur short-term 
adverse impacts as a result of the Proposed Action, and impacts are not expected to be significant.  

3.4.3.3 Cumulative Impacts 
The analysis area is an established lignite mining district that includes abandoned surface and 
underground mines as well as active, large-scale surface mines, including the nearby Beulah 
Mine and Freedom Mine. Evidence from more than 30 years of hydrologic analysis and 
monitoring by mines and power plants in the analysis area indicates that effects of these old mine 
sites on surface and groundwater systems are localized and not significant factors in the 
hydrologic regime. Additionally, extensive soil conservation and water quality preservation 
practices are permit requirements, and all surface water leaving existing mines in the analysis 
area must meet North Dakota Pollutant Discharge Elimination System daily average and 
maximum total suspended solids values of 35 milligrams per liter and 70 milligrams per liter, 
respectively. No significant cumulative impacts to water quality, quantity, or riparian areas from 
mining operations are foreseen (NDPSC 2014). 
Agriculture on private lands is a significant activity within the analysis area. Water erosion of 
soil from cropland is above the statewide average, but the loss of soil to wind erosion is lower 
than the statewide average. From 1977 to 1980, the USGS gaging stations on Spring Creek at 
Zap, North Dakota, and Knife River at Hazen, North Dakota, reported mean total suspended 
solids values of 90.87 and 144.05 milligrams per liter, and average sediment discharge loads of 
0.26 and 0.19 tons per acre per year, reflecting the acreage under cultivation in the contributing 
drainages (NDPSC 2014). These effects from management practices are expected to continue at 
the present levels of intensity into the foreseeable future. 

3.5 Threatened and Endangered Species 

3.5.1 Affected Environment 
The analysis area lies within the Northwestern Great Plains ecoregion (Level III). This ecoregion 
is generally described as a semiarid rolling plain of shale- and sandstone-derived soils 
punctuated by occasional buttes and badlands. The elevation of the ecoregion ranges from 1,500 
to 3,900 feet (McNab and Avers 1994). 
The major drainages and their main tributaries are preglacial bedrock valleys. The Knife River 
and Coyote Creek are adjusting their profiles to the Missouri River base level, so they are 
currently aggrading streams (Carlson 1973). Wetlands within the permit boundary have been 
identified and inventoried by CCMC personnel during the permitting process for the SW¼ of 
Section 24 and the SE¼ of Section 26 (Permit NACC-1302). There are seven seasonal wetlands 
totaling approximately 0.09 acre and two temporary wetlands totaling approximately 0.01 acre 
located within the Federal coal tracts. 
The climate conditions include erratic precipitation of 10 to 20 inches per year, with the majority 
falling during the growing season. Mean annual precipitation is 15 to 17 inches, and there are 95 
to 130 frost-free days (Prairie Soil Consulting, LLC 2013). 
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Native prairies are dominant and intermixed with hayland and cropland land uses within the 
analysis area. Within the analysis area, cattle graze native grasslands during the summer months. 
Stock ponds and piped tank systems provide water sources, but springs and seeps on some 
hillsides also provide water for livestock. Fertilization and chemical treatment of these mixed-
grass prairies are not common. 

3.5.1.1 Agency Coordination 
Biologists for the BLM, the USFWS, CCMC, and SWCA visited the Federal coal tracts on 
October 3, 2018, to field verify potential habitats required for federally listed threatened and 
endangered species. In coordination with the USFWS, the BLM and OSMRE determined that the 
Proposed Action would have no effect on eight federally threatened or endangered species that 
are listed as having the potential to occur in Mercer County, North Dakota, or on designated 
critical habitat (USFWS 2018a) (Table 3-18). These determinations were based on lack of 
suitable habitat and no documented presence of these species in or near the tract. The BLM and 
OSMRE prepared a biological assessment for the Dakota skipper in which it was determined that 
the Proposed Action may affect but would not likely adversely affect Dakota skipper. The 
USFWS prepared a biological opinion that concurred with the agencies’ determination. See 
Appendix A for the biological assessment and biological opinion. 

Table 3-18. Effects Determination for the Proposed Action 

Species or Critical Habitat Scientific Name Species Listing Effect Determination 

Gray wolf Canis lupus Endangered No effect 

Northern long-eared bat Myotis septentrionalis Threatened No effect 

Whooping crane Grus americana Endangered No effect 

Piping plover Charadrius melodus Threatened No effect 

Piping plover critical habitat – – No effect 

Rufa red knot Calidris canutus rufa Threatened No effect 

Interior least tern Sterna antillarum Endangered No effect 

Pallid sturgeon Scaphirhynchus albus Endangered No effect 

Dakota skipper Hesperia dacotae Threatened May affect, but not likely to adversely affect 

The Mercer County list for North Dakota is currently being updated, and one additional species, 
the Dakota skipper, a small butterfly, is being added to this list (personal communication, Jerry 
Reinisch, October 3, 2018). Based on the presence of potential habitat, it was determined that the 
Proposed Action may affect, but not likely to adversely affect, Dakota skipper (see Table 3-18). 

3.5.1.2 Dakota Skipper (Hesperia dacotae) 
On October 24, 2014, the USFWS determined a threatened species status for Dakota skipper, and 
the final rule became effective November 24, 2014 (USFWS 2014). The primary causes for 
decline in Dakota skipper populations include the loss or fragmentation of high-quality native 
prairie habitat from overgrazing, conversion to agriculture, invasion by non-native plants, 
urbanization, and disruption of natural prairie fire cycles (USFWS 2018b). 
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The Dakota skipper is a small butterfly that has four life stages: egg, larva, pupa, and adult. Eggs 
are laid on the underside of leaves, and, after hatching, larvae build shelters at or just below 
ground surface. Larvae emerge at night to feed on grass leaves until fall when they become 
dormant. They overwinter in shelters at or just below ground surface until spring when they 
emerge and continue developing until pupation in June. Dakota skipper lifespan is approximately 
3 weeks, and it feeds entirely on nectar from flowers (USFWS 2018b). Dakota skipper dispersal 
is limited because of its short adult lifespan and its one annual flight per year (Dana 1991). The 
Dakota skipper may disperse an average of 0.6 mile to an area that contains enough vegetative 
diversity and emigrants. Unless a site is within approximately 0.6 mile of a site that generates 
enough emigrants, the species’ extirpation from a site is likely permanent (Dana 1991). 
Two habitat types have been described for Dakota skipper in North Dakota:  

• Type A habitat is low, wet-mesic prairie with little topographic relief occurring in 
nearshore glacial lake deposits (Royer et al. 2008; Royer et al. 2014). Three plant species 
dominate Type A habitat: wood lily (Lilium philadelphicum), bluebell bellflower 
(Campanula rotundifolia), and mountain deathcamas (Zigadenus elegans) (USFWS 
2016).  

• Type B habitat occurs on rolling terrain over gravelly glacial moraine deposits and is 
dominated by big bluestem (Andropogon gerardii), little bluestem (Schizachyrium 
scoparium), and needlegrasses (Stipa spp.), and may include bluebell bellflower and 
wood lily (USFWS 2016). Additionally, Type B habitat supports extensive stands of 
purple coneflower (Echinacea angustifolia), upright prairie coneflower (Ratibida 
columnifera), and common gaillardia (Gaillardia aristata) (USFWS 2016). 

Under the ESA regulations, the analysis area is defined as “all areas to be affected directly or 
indirectly by the Federal action and not merely the immediate area involved in the action” (50 
CFR 402.02). The Proposed Action is not expected to produce any direct or indirect effects on 
Dakota skipper individuals or habitats outside of the areas immediately adjacent to the project 
area itself. Therefore, the analysis area includes areas in which coal recovery activities would 
take place and areas within a 0.6-mile buffer. The extent of the analysis area is based on the 
distance typically used by the USFWS to assess indirect effects (activity disturbances, edge 
effects, etc.) on Dakota skipper. The total acreage within the analysis area is approximately 2,764 
acres. 
Vegetation assessments occurred throughout the mine permit boundary in which native prairie 
habitats were identified by desktop analysis and then ground truthed in the field. Vegetation 
species present within the mine permit boundary include native and non-native species such as 
fringed sagewort (Artemisia frigida), cudweed sagewort (Artemisia ludoviciana), prairie 
coneflower, wavyleaf thistle (Cirsium undulatum), crested wheatgrass (Agropyron cristatum), 
intermediate wheatgrass (Thinopyrum intermedium), western wheatgrass (Pascopyrum smithii), 
buffaloberry (Shepherdia argentea), chokecherry (Prunus virginiana), hawthorn (Crataegus 
monogyna), green ash (Fraxinus pennsylvanica), and American elm (Ulmus americana). 
Dominant species observed within the analysis area include Kentucky bluegrass (Poa pratensis), 
blue grama (Bouteloua gracilis), smooth brome (Bromus inermis), and needle and thread grass 
(Hesperostipa comata). Only Type B habitat is present within the analysis area. 
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Adult surveys for Dakota skipper were conducted in identified suitable habitat patches 
throughout the Coyote Creek permit boundary by KDK Consulting for Permit NACC-1302 from 
June 8 to July 14, 2012, and from June 17 to July 23, 2013. Follow-up surveys were conducted 
from June 17 to July 18, 2014; from June 1 to July 18, 2015; and from July 1 to July 20, 2017. 
No sightings of Dakota skipper were made during the flight period during any of the surveys. 
Adult surveys were conducted in identified suitable habitat patches within the Federal coal tracts 
and analysis area in summer 2019. No sightings of Dakota skipper were observed. No Dakota 
skipper occurrences have been recorded in Mercer County (USFWS 2018c). 

3.5.1.3 Protective Measures 
If Dakota skipper is documented within the project area, the following measures would be 
implemented to avoid and minimize potential adverse effects to the Dakota skipper:  

• CCMC would avoid disturbance in occupied habitat and would need to reinitiate 
consultation with the USFWS under Section 10 of the ESA independent of the BLM and 
OSMRE action to assess the potential for the taking of a listed species. 

• Higher standards would be implemented for reclamation to include high-quality, highly 
desirable grasses and a diverse forb mixture (minimum 2% inclusion) to encourage the 
Dakota skipper and other pollinator use. Standards would follow Natural Resources 
Conservation Service (NRCS) Conservation Practice 327 – Conservation Cover Guide 
(NRCS 2011), which provides guidelines for native beneficial insects and pollinators (see 
Appendix A). Additionally, annual surveys would be completed to evaluate these 
reclamation areas until areas are reclaimed. 

• The Fugitive Dust Control Plan for Coyote Creek Mining Company’s Lignite Surface 
Coal Mine and Processing Facility (CCMC 2015) would be enhanced to further address 
indirect dusting issues that may affect Dakota skipper habitats that have been previously 
identified. 

• Chemical application for noxious weed control by boom spraying on a large scale would 
not be used on established native grassland patches. To the extent possible, areas that are 
seeded to enhance pollinators and Dakota skippers would be spot sprayed to ensure that 
nontarget forbs are not removed. Chemical application would be avoided, to the extent 
possible, during the adult flight period. 

• Insecticides would not be used in native grassland patches. 
• Tree and shrub planting where pollinator and Dakota skipper habitat is identified would 

be avoided. 
• “Livestock managed grazing” on known pollinator and Dakota skipper habitat would be 

encouraged. A range ecologist would complete a grazing prescription that enhances 
native grasses and forbs by timed grazing, season of use, and stocking rates that do not 
decrease the quality of Dakota skipper habitat. 

• Activities would be scheduled after the Dakota skipper’s flight period to the extent 
possible. 

• Water developments would be enhanced to create less movement during grazing. 
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• Activities in high forb density areas would be avoided. 
• CCMC will work with local landowners to help facilitate management plans that 

implement methods such as leaving 8-inch stubble when haying, leaving rest hayed areas 
in place, harvesting native seeds, and using rotational grazing (shorter periods). 

• Prescribed burning would be conducted in areas dominated by invasive grasses; burns 
should occur in very small plots later in the year as cool-damp areas preserve insects below 
ground level. Burns occurring in fall months tend to burn hotter, and late spring burns 
retard forb growth. After burning, areas should be allowed to regrow for at least 3 years. 

3.5.2 Environmental Impacts – Alternative A (No Action) 
Under the No Action Alternative, the Federal coal resources contained in the Federal coal tracts 
would not be leased and/or a mining plan would not be approved; thus, no Federal coal within 
those tracts would be mined; however, CCMC has approval from NDPSC to disturb all the 
private land overlying the tracts, in accordance with NDAC 69-05.2-13-05, which requires 
mining companies to minimize disturbance on lands where coal is not removed. The anticipated 
surface disturbance under the No Action Alternative would be approximately 248 acres and 
would avoid the BLM-designated exclusion zone for wooded draws (see Figure 1-1). Upon 
completion of surface-disturbing activities, such as overburden stock piling, to support mining 
private coal in areas adjacent to the Federal coal tracts, the area would be reclaimed as described 
in the current Permit NACC-1302.  
If Dakota skipper occupies habitats present within the project area, it may be adversely affected 
by the No Action Alternative through increased mortality of eggs, larvae, and pupae due to 
surface-disturbing activities that remove vegetation and soil layers. Additionally, increased 
mortality of adults could result from collisions with vehicles and equipment in motion. 
Habitat loss, degradation, and fragmentation have the potential to indirectly affect Dakota 
skipper. Suitable habitat would be temporarily lost during surface clearing and coal recovery 
activities; however, due to permit requirements, habitat would be restored to natural conditions 
once mining had concluded in a given area. Habitat degradation would occur in adjacent habitats 
due to increased disturbance, dust levels, and spread of invasive species, resulting in potential 
changes in food availability and vegetation cover. Due to permit requirements, fugitive dust and 
invasive species are actively managed on the mine site, minimizing the spread of dust and the 
effects of colonization of invasive species in adjacent habitats. Lastly, habitat fragmentation 
would occur within the analysis area due to development of access roads and mine pits, 
potentially resulting in further isolating populations and increasing dispersal distances between 
suitable habitat patches. As no known occurrences of Dakota skipper have been documented 
within Mercer County or within the mine permit boundary, this effect would be avoided. 

3.5.3 Environmental Impacts – Alternative B (Proposed Action) 
Under the Proposed Action, the BLM would issue a lease, subject to standard and special lease 
stipulations developed for the Federal coal tracts, OSMRE would recommend approval of the 
Federal mining plan to the ASLM, and the ASLM would approve the mining plan (with or 
without conditions).  
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No impacts to Dakota skipper would occur from the leasing action; however, impacts to Dakota 
skipper from surface mining are evaluated in this section. Under the Proposed Action to recover 
approximately 5.23 million tons of Federal coal, there would be 36 more acres of surface 
disturbance than under the No Action Alternative, resulting in a total of 284 acres of disturbance. 
As effects to the Dakota skipper are a result of surface-disturbing activities and not specific to 
the coal recovery, the effects to the Dakota skipper from the Proposed Action would be the same 
as the No Action Alternative. 
The BLM’s lease stipulations would include conducting a complete protocol-level assessment of 
Dakota skipper habitat and occupancy before coal recovery activities. CCMC would conduct an 
occupancy survey for the Dakota skipper in the project area within the appropriate survey 
window before any coal recovery activities. The survey would follow USFWS protocol, and a 
technical report would be provided to the BLM, OSMRE, NDPSC, and the USFWS at the 
completion of the survey. The technical report would summarize the survey protocol, vegetation 
analysis, and state of occupancy. 

3.5.3.1 Cumulative Impacts 
The Proposed Action would represent an approximate 18% increase in disturbance in the 
analysis area; however, CCMC is required to reclaim the land to its approximate predevelopment 
uses, which includes revegetating the land with appropriate seed mixes. Additionally, land use in 
the analysis area is predominately agriculture, and effects from habitat loss or degradation due to 
croplands or management practices of haylands and grazing areas could result in cumulative 
effects to Dakota skipper habitat. Agricultural practices are expected to continue at the present 
levels of intensity in the foreseeable future. 

3.6 Socioeconomics 

3.6.1 Affected Environment 
The analysis area for potential socioeconomics effects is Mercer County. This analysis area was 
selected because it is a political boundary for which economic and demographic data are available 
and includes the communities that could experience direct and indirect impacts from the proposed 
LBA and subsequent mining operations.  

3.6.1.1 North Dakota Coal Industry 
North Dakota contains an estimated 25 billion tons of economically minable lignite coal 
(Murphy 2019). In 2017, there were seven surface coal mines that produced approximately 29.0 
million tons in North Dakota (Table 3-19). The Coyote Creek Mine produced approximately 2.1 
million tons of coal in 2017, which was approximately 7% of the 2017 coal production in North 
Dakota (BLM 2018a). Five of the mining operations produce coal to supply electric generating 
stations in the state. Two smaller surface mining operations produce oxidized lignite, which is 
used in soil stabilization and drilling fluid additive products. There are currently nine coal-fired 
power plants in North Dakota (EIA 2018a). In 2017, the Freedom Mine was the largest coal 
mining operation in North Dakota, producing approximately 14.7 million tons of coal, which was 
almost equivalent to the total of all the other mines’ combined production (see Table 3-18). 
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Table 3-19. 2017 North Dakota Coal Production 

Mine Coal Production (million tons) 

Beulah Mine 0.46 

Center Mine 4.32 

Coyote Creek Mine 2.50 

Falkirk Mine 8.23 

Freedom Mine 14.18 

Total 29.69 

Source: BLM (2018a). 

3.6.1.2 Taxes and Revenue 
Fiscal effects resulting from the coal mining industry are provided in the form of various taxes 
and revenues paid by mining companies and from the Federal government to state and local 
governments where coal production occurs. In addition to the fiscal effects from taxing coal 
mining–related income, state and local governments receive other types of taxes, royalties, and 
funds as a result of mining operations conducted in Mercer County. The following types of 
revenues to state and local governments result from mining operations in Mercer County:  

• Taxes paid on coal mines in Mercer County; 

• Taxes paid on coal-fired power plants in Mercer County; 

• Rents and royalties paid for coal production on state lands in Mercer County; and  

• Federal coal royalty payments received by the DOI Office of Natural Resources Revenue 
(ONRR) that are disbursed to the State of North Dakota.  

Coal produced from the Federal mineral estate is subject to royalty payments and disbursements 
under the MLA. The current Federal royalty rate for surface-mined coal is 12.5% of the gross 
sales value of the coal produced and is paid to the DOI ONRR; however, Section 39 of the MLA, 
as amended and supplemented (30 USC 209), authorizes the Secretary of the Interior to 
temporarily permit royalty rates that are lower than the legal minimum Federal royalty rate 
(12.5%). 
Royalties are paid by mining companies to the Federal government, which in turn dispenses 
them to the state of origin, typically at the rate of 50%. Royalty disbursement data are not 
released by the Federal government for the county level; however, in 2015, Mercer County’s 
annual budget estimates $1,680,000 in coal severance tax and $1,080,000 in coal conversion tax 
(Mercer County 2015). These tax revenues represent approximately 62% of the county’s general 
fund revenue (Mercer County 2015). In accounting year 2017, the State of North Dakota 
reported $2,284,701 in Federal coal rents and royalties payments to the DOI ONRR (ONRR 
2018a). Mercer County reported $1,603,265 in Federal coal rents and royalties payments to the 
DOI ONRR in 2017 (ONRR 2018b). 

3.6.2 Environmental Impacts – Alternative A (No Action) 
Under the No Action Alternative, the Federal coal resources contained in the Federal coal tracts 
would not be leased and/or a mining plan would not be approved; thus, no Federal coal within 
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those tracts would be mined. Therefore, the Federal government and the State of North Dakota 
would not receive the royalties, bonus payment, and resulting tax implications associated with 
the bypassed Federal coal, which represents approximately 2 years’ worth of Federal coal 
royalties. Socioeconomics in the analysis area would continue to be affected by ongoing mining 
operations at the Coyote Creek Mine because the life of the mine, which is scheduled to remain 
open through 2040, and existing employment at CCMC would not be affected.  

3.6.3 Environmental Impacts – Alternative B (Proposed Action) 
Under the Proposed Action, a coal lease for the Federal coal tracts would be issued to CCMC, 
OSMRE would recommend approval of the Federal mining plan to the ASLM, and the ASLM 
would approve the mining plan (with or without conditions). The Proposed Action would result in 
the mining of approximately 5.23 million tons of Federal coal. The average sales price for coal in 
North Dakota in 2017 was $17.82 per short ton (EIA 2018b). The EIA projects that mine-mouth 
(coal purchased at the mine rather than delivered) prices for Dakota medium sulfur (lignite) will 
increase from approximately $18.60 per short ton in 2017 to approximately $23.30 per short ton 
in 2040 (EIA 2018c). Therefore, the price of coal could be greater or less than $18.60 at the time 
of sale. At $18.60 per ton, the coal recovered under the Proposed Action would sell for 
approximately $97.3 million. The royalty rate that would apply to the coal mined from the Federal 
coal tracts could either be the baseline royalty rate for surface-mined coal (12.5%), or CCMC 
could apply for a royalty reduction. If CCMC obtains the Federal coal lease for the Federal coal 
tracts, it would be eligible to apply for a royalty rate reduction under the Category 5 Federal 
Royalty Rate Reduction guidelines (BLM 1997). These guidelines were established to prevent 
Federal coal tracts from being bypassed by coal companies operating in the Fort Union Coal 
Production Region because Federal coal is not market dominant in that area. Typically, royalty 
rates paid to private (fee) coal owners in the region are significantly lower than the Federal rate of 
12.5% and are currently closer to 1% or less. Table 3-20 compares the royalties that would result 
from the baseline 12.5% Federal royalty rate and a reduced rate of 2.2%.  

Table 3-20. Baseline 12.5% Federal Royalty Rate Compared to Reduced 2.2% Federal Royalty Rate 

Federal  
Royalty Rate 

Million Tons of 
Coal Mined 

Royalties Paid to  
Federal Government 

(millions of $) 

Royalties Disbursed to 
North Dakota  
(millions of $) 

Royalties Disbursed to 
Mercer County  
(millions of $) 

Baseline 12.5% 5.23 $12.2 $6.1 $3.1 

Reduced 2.2% 5.23 $2.1 $1.1 $0.6 

Under the Proposed Action, 5.23 million tons of coal would be mined from the Federal coal 
tracts at a rate of 2.5 million tons per year, which, under the baseline 12.5% Federal royalty rate, 
would result in approximately $1,453,125 per year from coal royalties that would be deposited 
into Mercer County’s general fund for approximately 2 years and would represent approximately 
32.6% of Mercer County’s annual general fund revenues. If the reduced 2.2% Federal royalty 
rate is applied, the 5.23 million tons of coal mined from the Federal coal tracts would result in 
approximately $255,750 per year from coal royalties that would be deposited into Mercer 
County’s general fund for approximately 2 years and would represent approximately 5.7% of 
Mercer County’s annual general fund revenues. 
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The Proposed Action would not extend the life of the mine and would not result in additional 
employment in the analysis area because mining of the tracts would use existing CCMC mine 
employees and would not require the hiring of additional personnel, as described in Section 
2.4.1.7. Therefore, potential impacts to socioeconomics as a result of the Proposed Action would 
be related to the Federal coal itself. 

3.6.3.1 Cumulative Impacts 
Because the Proposed Action would not affect employment levels or life of mine at the Coyote 
Creek Mine, it would have no cumulative impacts on employment, demographics, or housing in 
the socioeconomics analysis area; however, the Proposed Action would add cumulatively to the 
revenue, taxes, and royalties of other active coal mines in the analysis area, including the 
Freedom Mine and Beulah Mine. As shown in Table 3-19, total annual coal production at the 
Coyote Creek Mine, Freedom Mine, and Beulah Mine was approximately 17.2 million tons in 
2017. At $18.60 per ton, the total production from these three mines would sell for 
approximately $319.9 million. Table 3-21 compares the royalties that would result if the baseline 
12.5% Federal royalty rate is applied to the coal from these mines and the royalties that would 
result if a reduced rate of 2.2% is applied to the coal from these mines.  

Table 3-21. Cumulative Baseline 12.5% Federal Royalty Rate Compared to Reduced 2.2% Federal 
Royalty Rate 

Federal  
Royalty Rate 

Million Tons of 
Coal Mined 

Royalties Paid to  
Federal Government 

(millions of $) 

Royalties Disbursed to 
North Dakota  
(millions of $) 

Royalties Disbursed to 
Mercer County  
(millions of $) 

Baseline 12.5% 17.2 $40.0 $20.0 $10.0 

Reduced 2.2% 17.2 $7.0 $3.5 $1.8 

The Proposed Action would include mining 5.23 million tons of coal from the Federal coal tracts 
at a rate of 2.5 million tons per year, which, when compared to 2017 coal production, would 
result in an approximately 5.8% cumulative increase in annual Federal royalties and royalty 
disbursements to North Dakota and Mercer County from coal production in Mercer County over 
approximately 2 years. 
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4 LIST OF PREPARERS 
Tables 4-1 and 4-2 identify BLM and OSMRE staff and consultants used in the preparation of 
the EA. Table 4-3 identifies other Federal and state agencies that were consulted during the 
preparation of the EA. 

Table 4-1. Bureau of Land Management and Office of Surface Mining and Reclamation 
Enforcement Staff Used in the Preparation of this Environmental Assessment 

Name Position Role 

Joel Hartmann BLM State Coal Geologist Project co-lead 

Nate Arave BLM Chief, Branch of Solid Minerals Project co-lead 

Logan Sholar OSMRE Natural Resource Specialist Project co-lead 

Brenda Shierts BLM Archaeologist Cultural and Tribal resource lead 

Scott Rickard BLM Economist Socioeconomics resource lead 

Tim Zachmeier BLM Wildlife Biologist Wildlife and threatened and endangered species 
resource lead 

Jennifer Walker BLM Geospatial Ecologist Geographic information system (GIS) 
specialist/geospatial ecologist 

Mitch Iverson BLM Rangeland Management Specialist Range 

Greg Liggett BLM Paleontologist Paleontology 

Roberta Martinez-Hernandez OSMRE Civil Engineer Air quality/climate 

Jacob Mulinix OSMRE Soil Scientist Soil resources 

Flynn Dickinson OSMRE Hydrologist Water resources 

Jeremy Iliff OSMRE Archaeologist Cultural and Tribal resources 

Greg Fesko BLM Coal Program Coordinator Document review 

Table 4-2. SWCA Environmental Consultants Staff Used in the Preparation of this Environmental 
Assessment 

Name Position Role 

David Steed Project Manager NEPA oversight and compliance 

Amanda Nicodemus Deputy Project Manager Document quality assurance/quality control, GIS 
specialist, and Dakota skipper resource author 

Rio Franzman Project Principal Client point of contact and advisor 

Gretchen Semerad Environmental Specialist Air resource author 

Jeremy Eyre Natural Resources Planner/NEPA 
Specialist 

Socioeconomics resource author 

Sarah Sappington SWCA Bismarck Office Director Cultural resource specialist 

Kari Chalker Managing Editor Document production specialist 

Kerri Linehan Technical Editor Document production specialist 

Kristina Stelter Formatter  Document production specialist/Section 508 
specialist 
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Table 4-3. Federal and State Agencies Consulted in the Preparation of this Environmental 
Assessment 

Name Position Role 

Dean Moos Director of Reclamation and Abandoned 
Mine Land Divisions, NDPSC 

Participating agency 

Bruce Beechie NDPSC Participating agency 

Jerry Reinisch Fish and Wildlife Biologist, USFWS ESA Section 7 consultation 

Claudia Berg State Historic Preservation Officer National Historic Preservation Act Section 106 
consultation 
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1 INTRODUCTION 

1.1 Purpose of the Biological Assessment 
SWCA Environmental Consultants (SWCA) has prepared this biological assessment (BA) on behalf of 
the Bureau of Land Management (BLM) and Office of Surface Mining Reclamation and Enforcement 
(OSMRE) to support agency coordination with the U.S. Fish and Wildlife Service (USFWS) and 
compliance with Section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 United States 
Code 1531 et seq.). 

Section 7 of the ESA requires consultation with the USFWS for projects requesting federal funding 
and/or federal regulatory agency authorization to ensure that the proposed federal actions do not 
jeopardize the continued existence of any threatened, endangered, or proposed species or result in the 
destruction or adverse modification of critical habitat. 

Each of the subject species and their designated critical habitat is assigned one of three effect 
determinations: 

• May affect, and is likely to adversely affect: Adverse effects to listed species may occur as a direct 
or indirect result of the proposed action or its interrelated or interdependent activities, and the 
effect is not discountable, insignificant, or beneficial.  

• May affect, but not likely to adversely affect: The proposed action may affect listed species and/or 
critical habitat; however, the effects are expected to be discountable, insignificant, or completely 
beneficial.  

• No effect: The proposed action would have no adverse or beneficial effects on the species or 
critical habitat.  

On December 13, 2017, Coyote Creek Mining Company, LLC (CCMC) submitted a lease by application 
for an emergency lease sale of federal coal to the BLM Montana/Dakotas State Office for the leasing of 
federal coal resources (Proposed Action) in Mercer County, North Dakota. The federal lease by 
application tract (serial number NDM 110277) (hereafter the tract) is located within the CCMC permit 
boundary for the Coyote Creek Mine (Permit NACC-1302), which was approved in 2014 by the North 
Dakota Public Service Commission (NDPSC) (Figure 1). The tract is composed of private surface lands 
and underlying federal minerals managed by the BLM. Under the Proposed Action, the BLM would issue 
a lease, subject to standard and special lease stipulations developed for the tract. If the lease is approved 
by the BLM, the state mining permit would be modified via the permit revision process with NDPSC to 
include the tract. The OSMRE would then make a recommendation to the Assistant Secretary of Lands 
and Minerals management (ASLM) recommending approval, disapproval, or approval with conditions the 
new federal mining plan. The ASLM would then make a decision to approve, disapprove, or approve with 
conditions the new mining plan for the federal coal.  

CCMC has the appropriate surface leases and proper state and federal permits to conduct surface 
activities (including surface disturbance and overburden removal) on land overlying the tract. CCMC 
already has access agreements with the private landowners who have allowed CCMC to conduct surface-
disturbing preparatory work on the private lands overlying the tract, and NDPSC has also permitted these 
surface-disturbing activities. The projected mine life and operating plans of the Coyote Creek Mine, 
whether the tract is leased or not, are anticipated to extend through the year 2040. However, before coal 
removal can occur within the tract, the federal coal lease must be issued and the ASLM must approve the 
new federal mining plan covering the tract.  
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Figure 1. General location of the federal tract within the existing mine permit boundary.  
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The BLM and OSMRE are currently preparing an environmental assessment (EA) in cooperation with the 
NDPSC to analyze the potential effects of the Proposed Action. During the issues identification process, 
informal consultation with the USFWS was initiated on September 18, 2018, to discuss federally listed 
threatened and endangered species that could occur within the tract and surrounding vicinity. 

1.1.1 Prior Agency Coordination 
Biologists for the BLM, the USFWS, CCMC, and SWCA visited the tract on October 3, 2018, to field 
verify potential habitats required for federally listed threatened and endangered species.  

The Proposed Action is anticipated to have a no effect on all of the federally threatened or endangered 
species that are listed as having the potential to occur in Mercer County, North Dakota, or on designated 
critical habitat (USFWS 2018c) (Table 1). These determinations were based on lack of suitable habitat 
and no documented presence of these species in or near the tract.  

The Mercer County list for North Dakota is currently being updated, and one additional species, the 
Dakota skipper (Hesperia dacotae), is being added to this list (personal communication, Jerry Reinisch, 
October 3, 2018) (see Table 1). The Proposed Action was determined to may affect, but not likely to 
adversely affect Dakota skipper. Because of the presence of suitable habitat within the tract, this BA 
focuses on the Proposed Action’s potential to adversely affect the Dakota skipper from coal recovery and 
reclamation activities within the tract. A follow-up meeting was held on October 30, 2018, where 
protective measures were agreed upon by the BLM, OSMRE, USFWS, and CCMC. 

Table 1. Bureau of Land Management Effects Determination for the Proposed Action 

Species or Critical Habitat Scientific Name Species Listing Effect Determination 

Gray wolf Canis lupus Endangered No effect 

Northern long-eared bat Myotis septentrionalis Threatened No effect 

Whooping crane Grus americana Endangered No effect 

Piping plover Charadrius melodus Threatened No effect 

Piping plover critical habitat – – No effect 

Rufa red knot Calidris canutus rufa Threatened No effect 

Interior least tern Sterna antillarum Endangered No effect 

Pallid sturgeon Scaphirhynchus albus Endangered No effect 

Dakota skipper Hesperia dacotae Threatened May affect, but not likely to adversely 
affect 

1.2 Project Location  
The tract is located approximately 11.8 miles from Zap, North Dakota. The tract is completely within 
privately owned lands held by Shawn and SheVele Unruh, Sharon L. Unruh, and Casey Voigt and Julie 
Voigt and would be leased by North American Coal Royalty Company, in the following legal location:  

Fifth Principal Meridian, Mercer County, North Dakota 
Township 143 North, Range 89 West of the 5th P.M. 

Section 24: SW¼  
Section 26: SE¼ 
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1.3 Proposed Action 
CCMC has been mining coal at the Coyote Creek Mine (Permit NACC-1302) in Mercer County, North 
Dakota, since 2016. Current annual coal production is approximately 2.5 million tons per year, with all 
coal provided to the Coyote Station located adjacent to the Coyote Creek Mine. CCMC estimates that 
there is approximately 4.9 million tons of minable federal coal located in the tract, and estimates that 4.4 
million tons of coal is recoverable from the tract. Therefore, the recovery of 4.4 million tons of coal is 
assumed under the Proposed Action. Coal exploration drilling has not been conducted in the tract, so the 
coal reserve estimate is based on drilling conducted on adjacent portions of the Coyote Creek Mine permit 
boundary. The 4.4 million tons of coal would be mined at a rate of 50,000 tons to 1 million tons per year 
but is only a portion of what CCMC would use annually to fulfill contractual obligations; therefore, the 
Proposed Action is not anticipated to extend the life of the mine beyond 2040.  

CCMC is proposing to develop approximately 284 acres of the tract, comprising 100% of Section 26 
(158.5 acres) and approximately 79% of Section 24 (125.0 acres) (Project Area). The northeastern portion 
of Section 24 would not be developed because of an existing BLM designated exclusion area for wooded 
draws (Figure 2).  

1.3.1 Mining Methods and Facilities 
Mining operations would occur 24 hours per day, 5 days per week. The mineable coal seam is known as 
the Upper Beulah bed and is contained within the Sentinel Butte Formation of the Fort Union Group. The 
Upper Beulah bed ranges generally from 10 to 12 feet in thickness, with a weighted average thickness of 
approximately 11 feet throughout the larger permit boundary. The overburden directly above the Upper 
Beulah bed ranges in thickness from 15 feet along a portion of the cropline to more than 150 feet. Typical 
surface mining techniques to extract coal occur in a sequence of seven events: suitable plant growth 
material (SPGM) removal, overburden removal, coal removal, overburden replacement, final grading, 
SPGM replacement, and revegetation. 

Overburden removal includes the removal of any material between the SPGM and the mineable coal 
seam. Overburden removal is accomplished with the use of draglines, hydraulic truck-shovel fleets, 
tractor-scrapers, or other auxiliary equipment. Truck-shovel fleets would be used for pre-benching in 
front of the dragline and pre-benching of coal behind the dragline. Truck-shovel fleets would also be used 
for digging pits along the cropline, as time allows, in areas where shallow cover and steep slopes prohibit 
the use of the dragline.  

Once all overburden has been removed, the coal surface is cleaned with a rubber-tired dozer. The coal 
seam is then ripped by a dozer and loaded into haul trucks. Coal would be loaded by front-end loader. 
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Figure 2. Project Area, exclusion area, action area, and existing mine permit boundary.  
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1.3.2 Coal Haulage System 
Coal haulage ramps would be constructed on the spoil side of the pits. As mining advances, the ramp 
location would advance with it. Ramps may also be constructed on the highwall side of the pit. Highwall 
ramps may be excavated down to the coal seam. This would provide a suitable running surface for coal 
haulage. Coal would be removed as adjacent pits are mined. Typically, haul roads are constructed in 
regraded spoils as an extension of pit ramps as part of the mining advance. Haul roads and ramps would 
be maintained by motor graders. Dust-suppression activities during the summer months would use water 
trucks. Approved chemical dust suppressants may be used on haul roads during summer months. Gravel 
would be spread on all major haul roads as a surfacing material, and scoria would be used as needed for 
temporary surfacing on access ramps. Haul trucks would transport coal to the existing coal processing 
facility adjacent to the Coyote Station using an existing haul road within the existing CCMC permit 
boundary. 

1.3.3 Design Features 
CCMC’s operations would follow environmental and protection requirements described in North Dakota 
surface mining laws and regulations. These include the following: 

• Construction of sedimentation ponds for all disturbed watersheds 
o These ponds contain surface water runoff following storms or spring snowmelt.  
o After runoff meets effluent standards, it can be discharged down its normal drainage. 

• Stripping and saving all topsoil for reclamation. 

• Stripping and saving an adequate amount of subsoil to return lands to 100% of their pre-mine 
productivity. 

• Maintaining and watering haul roads to reduce dust during soil, spoil, and coal haulage 
operations. 

• Monitoring pits and exposed coal stockpile areas on a regular basis to prevent fires. 

• Grading spoils to an approximate original contour as required by the NDPSC. No soil re-spread 
would occur until the NDPSC has reviewed and approved the graded topography. 

• Replacing all required topsoil and subsoil and preparing a seedbed for crop production or seeding 
to prairie, tame pasture, or haylands. 

• Using northern-grown native grass seed in all reclaimed native pastures. 

• Planting trees and shrubs in an amount equal to or greater than what existed prior to mining. 

• Monitoring reclaimed lands for productivity, nutrient status, differential settlement, and erosion, 
and making repairs as needed. 

• Conducting special erosion-control seeding and mulching for disturbed areas, including soil 
stockpiles, road ditches, drainages, and pond slopes. 

• Seeding grassed waterways through reclaimed croplands as needed. 

• Constructing wildlife enhancement features, such as wetlands, rock piles, nesting and feeding 
structures, and special shrubby plantings. 

• Replacing water resources as needed for livestock, including stock ponds and/or wells. 

• Monitoring groundwater effects and replacing domestic water resources, if affected by mining. 
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1.3.4 Reclamation 
After the coal is removed from a pit, overburden from the next pit is spoiled into the empty pit, and the 
mining operation evolves into a reclamation operation. Spoils grading would occur so that no more than 
four spoil peaks are standing at any one time, except in isolated instances where a variance would be 
needed. Tractor-scrapers or trucks and a hydraulic excavator would be used to construct the final graded 
post-mining topography. Post-mining topography would be revised back to the pre-mining topography 
overlying the tract. SPGM would be replaced after final grade approval has been acquired. Farm-type 
equipment would be used to revegetate and maintain reclaimed areas. 

Rough grading would generally be complete within the year following mining, and finish grading is 
generally completed the year after that. Soil re-spread and seeding would occur in the same year, or 
within the year following finish grading. This procedure would a) allow regraded spoils to settle and 
repairs to be made to any early settlement prior to soil re-spread, and b) provide for larger soil re-spread 
areas, which can be re-spread and seeded in large blocks, making for more efficient and cost-effective 
operations. Wherever possible and practicable, this schedule would be accelerated. In accordance with 
North Dakota Century Code 38-14.1-24(14), CCMC would ensure that all reclamation efforts proceed in 
an environmentally sound manner, and as contemporaneously as practicable with the surface coal mining 
operations. All reclamation through the initial planting on any land within the permit boundary would be 
completed by CCMC no later than 3 years from completion of surface coal mining operations on such 
lands, unless otherwise approved by the NDPSC. 

1.3.5 Monitoring and Reporting 
Vegetation assessments on reclaimed lands would be conducted to achieve the requirements for 
successful vegetation specified in the latest version of the NDPSC Standards for Evaluation of 
Revegetation Success and Recommended Procedures for Pre- and Postmining Vegetation Assessments 
(NDPSC 2003). CCMC would conduct assessments following the methods specified in these standards. 

CCMC would evaluate native grassland productivity using Natural Resources Conservation Service 
(NRCS) production values in conjunction with reference area data to correct for climatic variations. 
Cover would be evaluated using basal cover (10-point frame) measurements. Diversity would be 
evaluated using relative cover or yield measurements to attain the standard in place at the time of bond 
release. Seasonality would be evaluated using relative cover or yield measurements to attain the standard 
in place at the time of bond release.  

1.4 Action Area 
An action area is defined by regulation as “all areas to be affected directly or indirectly by the federal 
action and not merely the immediate area involved in the action” (50 Code of Federal Regulations 
402.02). The Proposed Action is not expected to produce any direct or indirect effects on Dakota skipper 
individuals or habitats outside of the areas immediately adjacent to the Project Area. Therefore, the action 
area comprises areas in which coal recovery activities would take place and areas within a 0.6-mile buffer 
surrounding the Project Area (see Figure 2). The extent of the action area is based on the distance 
typically used by the USFWS to assess indirect effects (activity disturbances, edge effects, etc.) on 
Dakota skipper. The total acreage within the action area is approximately 2,764 acres. 
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2 ACTION AREA DESCRIPTION 
The action area occurs within one primary (Level III) ecoregion, the Northwestern Great Plains. This 
ecoregion is generally described as a semiarid rolling plain of shale- and sandstone-derived soils 
punctuated by occasional buttes and badlands. The elevation of the ecoregion ranges from 1,500 to 3,900 
feet (McNab and Avers 1994). 

The formations of sedimentary origin in the action area were deposited in the Williston Basin, the 
dominant structural feature of western North Dakota (Carlson 1973). The basin consists of approximately 
15,000 feet of sedimentary rock overlying a basement complex of gneisses, schists, and granites. This 
sequence records a geologic time interval spanning late Precambrian (1 to 2 billion years ago) to 
Holocene (last 10,000 years) (Groenewold et al. 1979). 

The topography of the action area is glacially modified bedrock. The mantle of drift generally follows the 
preexisting topography, modifying it only slightly, although in some areas there is some glacial 
constructional relief. The general effect of the drift has been to lessen the local relief (Carlson 1973). 
Relief in the area is due largely to erosion with relatively softer siltstone and claystone layers that have 
locally been dissected to produce badland topography, but more commonly, smooth, rounded slopes are 
formed between benches (Carlson 1973).  

The Sentinel Butte Formation is a continental deposit comprising interbedded calcareous clays, sandy 
clays, and lignite beds, with isolated lenses of fine-grained sands, silts, and rare limestones. The formation 
is approximately 350 feet thick in the action area and incorporates a varying number of lignite coal beds 
(Carlson 1973). The major lignite bed within the Project Area is the Upper Beulah bed, the only 
economical lignite deposit. This lignite horizon has a thickness of generally 10 to 12 feet, except near the 
edges of the glacial diversion channels, where some of the lignite bed has been removed by erosion 
(Carlson 1973). Along the glacial diversion channels are areas of soft lignite (Leonardite). 

The major drainages and their main tributaries are pre-glacial bedrock valleys. The Knife River and 
Coyote Creek are adjusting their profiles to the Missouri River base level, so they are currently aggrading 
streams (Carlson 1973). Wetlands within the permit boundary were identified and inventoried by CCMC 
personnel during the permitting process for the SW¼ of Section 24 and the SE¼ of Section 26 (Permit 
NACC-1302). There are seven seasonal wetlands totaling approximately 0.09 acre and two temporary 
wetlands totaling approximately 0.01 acre located within the Project Area. 

The action area’s climate conditions include erratic precipitation of 10 to 20 inches per year, with most 
falling during the growing season. Mean annual precipitation is 15 to 17 inches, and there are 95 to 130 
frost-free days (Prairie Soil Consulting, LLC 2013). Wind data from the Dakota Gasification Company, 
located approximately 12.5 miles north of the mine site, show an average wind speed of 10.8 miles per 
hour (mph) from a generally western direction. These data have some seasonal variation, with higher 
average wind speeds of 12 mph occurring in late spring and early summer and wind speeds of less than 10 
mph occurring in late fall (Coteau Properties Company 2013:Section 2.9.1). 

Native semiarid grasslands cover most of the Northwestern Great Plains ecoregion and include western 
wheatgrass (Pascopyrum smithii), needlegrass (Nassella viridula), blue grama (Bouteloua gracilis), and 
buffalo grass (Bouteloua dactyloides) (Woods et al. 2002). Native prairies in the action area are dominant 
and intermixed with hayland and cropland land uses. There are no NRCS-designated prime farmlands 
located within the Project Area.  

Land use in the Northwestern Great Plains ecoregion comprises mostly livestock grazing of cattle and 
sheep. Crop agriculture in the ecoregion is limited by soil quality, precipitation, and limited access to 
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irrigation (Bryce et al. 1998). Spring wheat is the predominant crop, with smaller amounts of barley, oats, 
sunflowers, alfalfa, and other hay. However, drought-resistant, genetically modified crops, such as 
soybeans, are expanding from the eastern portion of the ecoregion (Higgins et al. 2002). Hayland, 
grouped as a land use within cropland, is managed for forage production and typically is seeded to a 
perennial species. Hayland is often found in areas that have been broken out for annual crop production in 
the past but was not suitable or productive enough to continue that use. Within the action area, cattle 
graze native grasslands during the summer months. Stock ponds and piped tank systems provide water 
sources, but springs and seeps on some hillsides also provide livestock water. Fertilization and chemical 
treatment of these mixed-grass prairies are not common.  
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3 STATUS OF DAKOTA SKIPPER WITHIN THE ACTION 
AREA 

3.1 Biology and Habitat 
On October 24, 2014, the USFWS determined a threatened species status for the Dakota skipper, and the 
final rule became effective on November 24, 2014 (USFWS 2014). The primary causes for decline in 
Dakota skipper populations include the loss or fragmentation of high-quality native prairie habitat from 
overgrazing, conversion to agriculture, invasion by nonnative plants, urbanization, and disruption of 
natural prairie fire cycles (USFWS 2018a). 

The Dakota skipper is a small butterfly and has four life stages: egg, larva, pupa, and adult. Eggs are laid 
on the underside of leaves. After hatching, larva build shelters at or just below ground surface and emerge 
at night to feed on grass leaves. Larva become dormant in the fall and overwinter in shelters at or just 
below the ground surface. In the spring, the larva emerge and continue developing until pupation in June. 
Dakota skipper adult lifespan is approximately 3 weeks, and they feed entirely on nectar from flowers 
(USFWS 2018a). Dakota skipper dispersal is limited because of its short adult lifespan and its one annual 
flight per year (Dana 1991). The Dakota skipper may disperse an average of 0.6 mile to an area that 
contains enough vegetative diversity and emigrants. Unless a site is within approximately 0.6 mile of a 
site that generates enough emigrants, the species’ extirpation from a site is likely permanent (Dana 1991).  

Two habitat types have been described for the Dakota skipper in North Dakota:  

• Type A habitat is low, wet-mesic prairie with little topographic relief occurring in nearshore 
glacial lake deposits (Royer et al. 2008, 2014). Three plant species dominate Type A habitat: 
wood lily (Lilium philadelphicum), bluebell bellflower (Campanula rotundifolia), and mountain 
death camas (Zigadenus elegans) (USFWS 2016).  

• Type B habitat occurs on rolling terrain over gravelly glacial moraine deposits; is dominated by 
big bluestem (Andropogon gerardii), little bluestem (Schizachyrium scoparium), and 
needlegrasses (Stipa spp.); and may include bluebell bellflower and wood lily (USFWS 2016). 
Additionally, Type B habitat supports extensive stands of purple coneflower (Echinacea 
angustifolia), upright prairie coneflower (Ratibida columnifera), and common gaillardia 
(Gaillardia aristata) (USFWS 2016). 

Only Type B habitat is present within the action area. 

Twenty counties in North Dakota have documented occurrences of Dakota skipper in the last 30 years 
(USFWS 2018b). Table 2 provides a list of those counties and the current status of the Dakota skipper. 
No Dakota skipper occurrences have been recorded in Mercer County, and the nearest known occurrence 
occurs in Dunn County approximately 27 miles to the west of the mine site (personal communication, 
Jerry Reinisch, January 17, 2019). 

Table 2. Current Status of the Dakota Skipper in North Dakota by County 

County Status 

Barnes Extirpated 

Bottineau Extirpated 

Burke Possibly extirpated 
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County Status 

Dunn Present 

Eddy Extirpated 

Griggs Extirpated 

McHenry Present 

McKenzie Present 

McLean Possibly extirpated 

Mountrail Present 

Oliver Extirpated 

Pembina Extirpated 

Pierce Possibly extirpated 

Ransom Present 

Richland Extirpated 

Rolette Present 

Sargent Possibly extirpated 

Stutsman Present 

Ward Present 

Wells Present 

Adapted from 2018 Dakota Skipper (Hesperia dacotae) North Dakota Survey Protocol (USFWS 2018b) 

3.2 Field Reconnaissance 
Vegetation assessments were conducted throughout the permit boundary during the NDPSC permitting 
process. During these assessments, native prairie habitats were identified by desktop analysis and then 
ground truthed in the field. Vegetation species present within the permit boundary include the following 
native and nonnative species: fringed sagewort (Artemisia frigida), cudweed sagewort (Artemisia 
ludoviciana), upright prairie coneflower, wavyleaf thistle (Cirsium undulatum), crested wheatgrass 
(Agropyron cristatum), intermediate wheatgrass (Thinopyrum intermedium), western wheatgrass, 
buffaloberry (Shepherdia argentea), chokecherry (Prunus virginiana), hawthorn (Crataegus monogyna), 
green ash (Fraxinus pennsylvanica), and American elm (Ulmus americana). Dominant species observed 
within the action area include Kentucky bluegrass (Poa pratensis), blue grama, smooth brome (Bromus 
inermis), and needle-and-thread grass (Hesperostipa comate).  

An updated desktop habitat assessment of the Project Area and action area were conducted by SWCA in 
September 2018. Potential Dakota skipper habitat within the action area was mapped in a geographic 
information system (GIS) program using publicly available land cover and aerial imagery spatial layers. 
All mapping took place using 2017 aerial imagery (USDA/FSA – APFO 2017) and included all grassland 
areas that appeared to be undisturbed. Areas excluded as unsuitable habitat included industrial 
disturbance, cultivated land, forested areas, county and state roads, and open water. Approximately 53 
acres of potential habitat was within the action area (Figure 3). Potential habitats within the Project Area 
were ground truthed on October 3, 2018, and habitat mapping was refined to delineate only suitable 
habitat (see Figure 3). 

Adult surveys for Dakota skipper were conducted in identified suitable habitat patches in the permit 
boundary by KDK Consulting for the NDPSC mine permit (Permit NACC-1302) from June 8 to July 14, 
2012; from June 17 to July 23, 2013; from June 17 to July 18, 2014; from June 1 to July 18, 2015; and 
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from July 1 to July 20, 2017. No sightings of Dakota skipper were made during the flight period during 
any of the baseline surveys.   
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Figure 3. Potential and suitable Dakota skipper habitat based on desktop analysis and field 
surveys.  
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4 IDENTIFIED STRESSORS 
A major factor contributing to the Dakota skipper’s decline is habitat loss and degradation of native 
prairie. Dakota skipper depend on a diversity of native plants endemic to tallgrass prairies; however, 
populations decline when there are insufficient sources of larval food and nectar sources for adults 
(USFWS 2014). Within the action area, habitat loss and degradation are primarily a result of conversion 
of native grasslands to agriculture or mine development. 

Other stressors to the Dakota skipper include the following (USFWS 2014): 

• Ecological succession and encroachment of invasive species and woody vegetation 

• Past and present fire, haying, or gazing management that degrades or eliminates native prairie 
grasses and flowering forbs  

• Indiscriminate use of herbicides such that reduces or eliminates nectar sources  

• Climate conditions such as drought  

• Direct mortality from fire and other management activities or natural occurrences  

• Direct or indirect mortality from indiscriminate use of pesticides  

• Loss of genetic diversity, small size, and isolation of sites  

Additionally, fugitive dust can degrade habitat by affecting vegetation physiological functions; reducing 
forage quality; and affecting individuals by changing the microclimate needed for egg, larva, and pupae 
development (USFWS 2017a, 2017b).  
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5 EFFECTS OF THE PROPOSED ACTION 
SWCA completed this BA following BLM and OSMRE guidelines. The purpose of the analysis for 
federally listed or proposed species is to determine whether the Proposed Action could affect the species 
or its designated critical habitat. The analysis considers the direct, indirect, and cumulative effects of the 
Proposed Action to the Dakota skipper. 

5.1 Direct Effects 
If present, the Dakota skipper may be adversely affected by the Proposed Action through increased 
mortality of eggs, larva, and pupa due to surface-disturbing activities that remove vegetation and soil 
layers. Additionally, increased mortality of adults could result from collisions with vehicles and moving 
equipment.  

5.2 Indirect Effects 
Habitat loss, degradation, and fragmentation have the potential to indirectly affect the Dakota skipper. 
Suitable habitat would be temporarily lost during surface clearing and coal recovery activities; however, 
because of permit requirements, habitat would be restored to natural conditions once mining had 
concluded in a given area. Habitat degradation would occur in adjacent habitats from increased 
disturbance, dust levels, and spread of invasive species resulting in potential changes in food availability 
and vegetation cover. However, because of permit requirements, fugitive dust and invasive species would 
be actively managed in the Project Area, minimizing the spread of dust and the effects of colonization of 
invasive species in adjacent habitats. Lastly, habitat fragmentation would occur within the action area 
from development of access roads and mine pits potentially resulting in further isolating populations and 
increasing dispersal distances between suitable habitat patches. However, because no known occurrences 
of Dakota skipper have been documented within Mercer County or within the permit boundary, this effect 
would be avoided. 

5.3 Protective Measures 
Currently it is unknown if the Dakota skipper occupies habitat within the Project Area; however, the 
BLM would include lease stipulations that include conducting a complete protocol level assessment of 
Dakota skipper habitat and occupancy prior to coal recovery activities. CCMC would conduct an 
occupancy survey for the Dakota skipper in the Project Area within the appropriate survey window in 
2019, prior to any coal recovery activities. The survey would follow USFWS protocol (see Appendix A), 
and a technical report would be provided to the BLM, OSMRE, NDPSC, and the USFWS at the 
completion of the survey. The technical report would summarize the survey protocol, vegetation analysis, 
and state of occupancy. 

If Dakota skipper is documented within the Project Area, the following measures would be implemented 
to avoid and minimize potential adverse effects to the Dakota skipper:  

• CCMC would avoid disturbance in occupied habitat and would need to re-initiate consultation 
with the USFWS independent of the BLM and OSMRE action to assess the potential for the 
taking of a listed species. 

• Higher standards would be implemented for reclamation to include high-quality, highly desirable 
grasses and diverse forb mixture (minimum 2% inclusion) to encourage the Dakota skipper and 
other pollinator use. Standards would follow NRCS Conservation Practice 327 – Conservation 
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Cover Guide (NRCS 2011), which provides guidelines for native beneficial insects and 
pollinators (Appendix B). Additionally, annual surveys would be completed to evaluate these 
reclamation areas until areas are reclaimed. 

• The Fugitive Dust Control Plan for Coyote Creek Mining Company’s Lignite Surface Coal Mine 
and Processing Facility (CCMC 2015) would be enhanced to further address indirect dusting 
issues that may affect Dakota skipper habitats that have been previously identified.  

• Chemical application for noxious weed control by boom spraying on a large scale would not be 
used on established native grassland patches. To the extent possible, areas would be spot sprayed 
that are seeded to enhance pollinators and Dakota skippers to ensure that non-target forbs are not 
removed. Chemical application would be avoided, to the extent possible, during the adult flight 
period.  

• Insecticides would not be used in native grassland patches. 

• Tree and shrub planting where pollinator and Dakota skipper habitat is identified would be 
avoided.  

• “Livestock managed grazing” on known pollinator and Dakota skipper habitat would be 
encouraged. A range ecologist would complete a grazing prescription that enhances native 
grasses and forbs by timed grazing, season of use, and stocking rates that do not decrease the 
quality of Dakota skipper habitat. 

• Activities would be scheduled after the Dakota skipper’s flight period to the extent possible. 

• Water developments would be enhanced to create less movement during grazing. 

• Activities in high forb density areas would be avoided. 

• CCMC will work with local landowners to help facilitate management plans that implement 
methods such as: leaving 8-inch stubble when haying, leaving rest hayed areas in place, 
harvesting native seeds, and using rotational grazing (shorter periods).  

• Prescribed burning would be conducted in areas dominated by invasive grasses; burns should 
occur in very small plots later in the year as cool-damp areas preserves insects below ground 
level. Burns occurring in fall months tend to burn hotter, and late-spring burns retard forb growth. 
After burning, areas should be allowed to regrow for at least 3 years. 

5.4 Cumulative Effects 
Cumulative effects, which include the effects of future state, tribal, local, or private actions that are 
reasonably certain to occur in the action area, are considered in this BA. Future federal actions unrelated 
to the Proposed Action are not considered in this BA because they require separate consultation pursuant 
to Section 7 of the ESA. No future state, tribal, or private actions have been identified within the action 
area. 

Cumulative effects from non-federal actions occurring in the action area may affect the Dakota skipper 
and its habitat. Land use in the action area is predominately agriculture, and effects from habitat loss or 
degradation due to croplands or management practices of haylands and grazing areas could result in 
cumulative effects to Dakota skipper habitat. However, agricultural practices are expected to continue at 
the present levels of intensity in the foreseeable future. 
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5.5 Effects Determination 
The BLM and OSMRE, in coordination with the USFWS, have concluded that the Proposed Action may 
affect, but is not likely to adversely affect the Dakota skipper. 

The BLM and OSMRE have identified protective measures to avoid and minimize adverse effects to the 
Dakota skipper and its habitat. These measures are informed by biological opinions for similar projects 
affecting the Dakota skipper and its habitat to help ensure that impacts are avoided or minimized. The 
BLM and OSMRE, in coordination with the USFWS, are relying on the effects analysis and protective 
measures outlined above to ensure that the Proposed Action is not likely to jeopardize the Dakota skipper 
or result in take (ESA Section 3[18]).   



Final Biological Assessment for the Coyote Creek Mining Company, LLC, North American Coal Corporation,  
Mercer County, North Dakota 

18 

6 LITERATURE CITED 
Bryce, S.A., J.M. Omernik, D.E. Pater, M. Ulmer, J. Schaar, J. Freeouf, R. Johnson, P. Kuck, and S.H. 

Azevedo. 1998. Ecoregions of North and South Dakota. Color poster with map, descriptive text, 
and photographs. Scale 1:500,000. Reston, Virginia: U.S. Geological Survey. 

Carlson, C.G. 1973. Geology of Mercer and Oliver Counties, North Dakota. Bulletin 56, Part I. Bismarck, 
North Dakota: North Dakota Geological Survey.  

Coteau Properties Company. 2013. Freedom Mine Permit NACT0401. Revision No. 23. March 12. 

Coyote Creek Mining Company. 2015. Fugitive Dust Control Plan for Coyote Creek Mining Company’s 
Lignite Surface Coal Mine and Processing Facility. 

Dana, R. 1991. Conservation Management of the Prairie Skippers Hesperia dacotae and Hesperia ottoe. 
Station Bulletin 594–1991 (AD-SB-5511-S0). St. Paul, Minnesota: Minnesota Agricultural 
Experiment Station, University of Minnesota. 

Groenewold, G.H., L.A. Hemish, J.A. Cherry, B.W. Rehm, G.N. Meyer, L.M. Winczewski. 1979. 
Geology and Geohydrology of the Knife River Basin and Adjacent Areas of North Dakota. 
Report of Investigation #64. North Dakota Geological Survey.  

Higgins, K.F., D.E. Naugle, and K.J. Forman. 2002. A case study of changing land use practices in the 
northern Great Plains, U.S.A.: An uncertain future for waterbird conservation. Waterbirds 25 
(Special Publication 2):42–50. 

McNab, W.H., and P.E. Avers. 1994. Ecological subregions of the United States. Washington, D.C.: U.S. 
Forest Service. 

Natural Resources Conservation Service (NRCS). 2011. Conservation Practice Standard, Conservation 
Cover – Code 327. Available at: 
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_026014.pdf. Accessed 
December 26, 2018.  

North Dakota Public Service Commission (NDPSC). 2003. Standards for Evaluation of Revegetation 
Success and Recommended Procedures for Pre- and Postmining Vegetation assessment. 
Bismarck, North Dakota: North Dakota Public Service Commission – Reclamation Division.  

Prairie Soil Consulting, LLC. 2013. High Intensity Soil Survey Report of the Proposed Coyote Coal Mine 
in Mercer County, North Dakota.  

Royer, R.A., R.A. McKenney, and W.E. Newton. 2008. A characterization of non-biotic environmental 
features of prairies hosting the Dakota skipper (Hesperia dacotae, Hesperiidae) across its 
remaining U.S. range. Journal of the Lepidopterists Society 62:1–17.  

Royer, R.A., M.R. Royer, and E.A. Royer. 2014. Dakota Skipper Field Survey and Habitat Assessment at 
Twelve North Dakota Sites During the 2014 Season. Submitted to Twin Cities Field Office, U.S. 
Fish and Wildlife Service, Bloomington, Minnesota. Minot, North Dakota: Minot State 
University. 

USDA/FSA – APFO. 2017. NDGISHUB_WMS_All_Imagery v. 1.3.0. Available from: ndgishub.nd.gov. 



Final Biological Assessment for the Coyote Creek Mining Company, LLC, North American Coal Corporation,  
Mercer County, North Dakota 

19 

U.S. Fish and Wildlife Service (USFWS). 2014. Endangered and Threatened Wildlife and Plants; 
Threatened Species Status for Dakota Skipper and Endangered Species Status for Poweshiek 
Skipperling; Final Rule. October 24, 2014. Federal Register 79(206):63672. 

———. 2016. Dakota Skipper Conservation Guidelines. May. Available at: 
https://www.fws.gov/midwest/endangered/insects/dask/pdf/DakotaSkipperConservationGuidelin
es2016Update.pdf. Accessed November 14, 2018. 

———. 2017a. Draft Final Biological Opinion on the effects to the Dakota skipper from the Antelope 
Master Development Plan: the proposed construction and operation of 49 oil and gas wells on 9 
well pads in McKenzie County, North Dakota. Available at: 
https://www.fs.usda.gov/nfs/11558/www/nepa/104208_FSPLT3_4274833.pdf. Accessed 
December 26, 2018 

———. 2017b. Programmatic Biological Assessment for North Dakota Department of Transportation 
Projects. Available at: 
https://www.dot.nd.gov/manuals/design/designmanual/wordfiles_design/NDDOT%20-
%20FHWA%20%20Programmatic%20Biological%20Assessment.pdf. Accessed December 26, 
2018 

———. 2018a. Dakota Skipper (Hesperia dacotae) Fact Sheet. Available at: 
https://www.fws.gov/midwest/endangered/insects/dask/daskFactSheet.html. Accessed 
November 14, 2018. 

———. 2018b. 2018 Dakota Skipper (Hesperia dacotae) North Dakota Survey Protocol. Available at: 
https://www.fws.gov/mountain-
prairie/es/protocols/2018_FINAL%20Dakota%20Skipper%20Survey%20Protocol_4202018.pdf. 
Accessed December 19, 2018. 

———. 2018c. Information for Planning and Consultation. Endangered Species. Available at: 
https://ecos.fws.gov/ipac/location/3HHUJYRGJNDLFB2SV5NKKEP7PU/resources. Accessed 
November 14, 2018. 

Woods, A.J., J.M. Omernik, J.A. Nesser, J. Shelden, J.A. Comstock, and S.H. Azevedo. 2002. Ecoregions 
of Montana. 2nd ed. Color poster with map, descriptive text, summary tables, and photographs. 
Scale 1:1,500,000. Reston, Virginia: U.S. Geological Survey. 

  



Final Biological Assessment for the Coyote Creek Mining Company, LLC, North American Coal Corporation,  
Mercer County, North Dakota 

20 

This page intentionally left blank.  



 

 

 
APPENDIX A 

2018 Dakota Skipper (Hesperia dacotae) North Dakota Survey Protocol 
 





 
 

  

 

 

2018 Dakota Skipper (Hesperia dacotae)  

North Dakota Survey Protocol 
 

 
 

 
Dakota Skipper (Hesperia dakotae) perched on a purple coneflower (Echinacea augustifolia) Photo credit: Scott Krych 

 

U. S. FISH AND WILDLIFE SERVICE 

Mountain-Prairie Region, Region 6 

Denver, Colorado 

 

 
 

North Dakota Field Office  

Ecological Services 

3425 Miriam Avenue 

Bismarck, North Dakota 58501 
NDFieldOffice@fws.gov 

Office: 701-250-4402    Fax: 701-355-8513 



Dakota Skipper Site Occupancy Survey Protocol  2018 

 2 U. S. Fish and Wildlife Service, Ecological Services, ND Field Office, Bismarck, North Dakota 

 

2018 Dakota Skipper Survey Protocol 
Assessing Sites for Dakota Skipper Presence in North Dakota 

 

Background & Purpose 

 

This protocol is offered as a recommended approach when conducting occupancy surveys on 

grasslands in North Dakota where and when the objective is to detect the presence of the Dakota 

skipper (Hesperia dacotae) at the site scale. This protocol is designed to address the species’ 

likelihood of occupancy at the site scale when and where little or no pre-existing information is 

available to determine if the species is present. Use of this protocol may be occur other states if 

agreed to by Ecological Services field office personnel in those states. 

 

Information obtained from surveys that follow this protocol may help facilitate cooperation 

between U.S. Fish and Wildlife Service (Service) and other federal agencies to conserve Dakota 

skipper under section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et 

seq.) (ESA). The protocol may also help to ensure that the actions of non-federal agencies have 

incorporated the appropriate conservation measures to avoid any unauthorized incidental take as 

prohibited pursuant to section 9 of ESA. This protocol should not be used for surveys for which 

the primary objective is to monitor the species’ abundance or population status and trend over 

extended timeframes or large spatial scales.   

 

This document provides the user with information to decide where surveys for the Dakota 

skipper may be warranted; standardized ‘ground rules’ to help ensure that survey methods are 

repeatable and result will be as reliable as possible; and, outline how to report survey data to the 

Service. The reliability of survey results for Dakota skippers depends on several factors, 

including: the abilities and expertise of observers; survey timing relative to the species’ flight 

period; time of day and weather conditions; and, the species’ density. The species’ flight period 

varies somewhat from year to year depending on annual variations in weather (Dearborn and 

Westwood 2014, entire).   

 

For additional information on Dakota skipper ecology and threats to its continued existence 

contact the U.S. Fish and Wildlife Service North Dakota Ecological Services Field Office 

(NDFO) or visit the following website:  

http://www.fws.gov/midwest/endangered/insects/dask/index.html. 

 

Historical and Current Dakota Skipper Distribution in North Dakota 

 

The Dakota skipper inhabits patches of remnant native prairie in north-central United States and 

southern Canada.  In the United States, the species occurs in portions of Minnesota, North 

Dakota, and South Dakota.  The species is currently believed to be extirpated from Illinois, Iowa 

and eastern Minnesota (79 FR 63672:63667).   

 

Table 1 depicts the current status of the Dakota kipper in the 20 counties in North Dakota where 

the species has occurred within the last 30 years (McCabe 1981, p. 179-193). The counties in 

Table 1 contain sites where the Dakota skipper is extirpated, possibly extirpated, and where it 

may still be present based on the best available information.  
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Table 1.  North Dakota counties in which Dakota skipper is 

currently and/or possibly present.   

North Dakota County Species Status 

Barnes Extirpated 

Bottineau Extirpated 

Burke Possibly Extirpated 

Dunn Present 

Eddy Extirpated 

Griggs Extirpated 

McHenry Present 

McKenzie Present 

McLean Possibly Extirpated 

Mountrail Present 

Oliver Extirpated 

Pembina Extirpated 

Pierce Possibly Extirpated 

Ransom Present 

Richland Extirpated 

Rolette Present 

Sargent Possibly Extirpated 

Stutsman Present 

Ward Present 

Wells Present 

 

Making a Decision to Conduct an Occupancy Survey 

 

Site Assessments and Delineating the Survey Areas  

 

To determine whether surveys for Dakota skippers are warranted, we recommend first 

delineating the area that may be affected (directly or indirectly), by the proposed or ongoing 

action referred to as the action area
1
.  If the action area occurs in a county listed as ‘Present’ or 

‘Possibly Extirpated’ in North Dakota (Table 1), the second step would be to assess whether 

Dakota skipper habitat is present. Otherwise, when in a county listed as ‘Extirpated,’ surveys 

may not warranted. We recommend contacting the NDFO for assistance for survey decisions in 

the counties listed as ‘Extirpated’ in Table 1
2
. A map depicting current and historic locations of 

occupied Dakota skipper townships in North Dakota can be found in Appendix A of this 

document.   

 

                                                           
1
 Action area is defined as all areas that may be affected directly or indirectly by the Federal action and not 

merely the immediate area involved in the action. It encompasses the geographic extent of environmental changes 

(i.e., the physical, chemical and biotic effects) that will result directly and indirectly from the action. The action area 

may be up to 1 km (0.6 mi) larger than the area 
2
 There remains a remote potential that the species may currently reside in some counties listed as ‘extirpated’ 

due to the incomplete nature of past survey efforts. 
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Dispersal 
Habitat 

Determining if Dakota skipper habitat is present requires an assessment of the vegetation. Sites 

containing native prairie grassland and having features indicative of Dakota skipper habitat, 

described on pages 7-9 of this document, may harbor the species
2
. Dakota skippers are not likely 

to be present in cropped areas, previously cropped areas, non-native haylands, pasture or other 

grassland that is dominated by non-native species, or in areas where trees or shrubs predominate.  

The species occurs in some grazed lands that are dominated by native prairie vegetation. 

 

Dakota skipper habitat often occurs in a patchy mosaic pattern on the landscape due to 

underlying site characteristics, prior land management, and other factors. Occupancy surveys are 

conducted during the flight period and are performed within the patches that contain features and 

conditions typical of Dakota skipper habitat (Fig. 1). Surveys may also encompass dispersal 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

Figure 1.  Schematic of an action area that contains 

patches with features of Dakota skipper habitat that would 

warrant surveys for the Dakota skipper. Reconnaissance of 

an action area before the flight season could identify parts 

of the area where surveys would not be necessary. Habitat 

patches, as shown above, is generally synonymous with 

survey area as used in the text. 

 

habitat when nector sources are present, in bloom, and in close proximity to reproductive habitat.  

The habitat patches should be mapped (location and size) in order to evaluate the landscape 

habitat connectivity.   

 

The proximity of habitat patches informs how a site of interest may play a role in the species 

viability in a given landscape, in regards to reproduction, movement and persistence (Haddad 

                                                           
2
 For a more detailed description of typical Dakota skipper habitat features, see 79 FR 63672:63674-63675. 
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1999, entire). The detection rate for the species has not been modeled under differing densities 

(due to habitat, weather, or population factors), so the only means of reducing the risk of 

incorrectly concluding the species is not present, when it actually is present (Type II error), is to 

increase survey effort. For this reason, we recommend surveys be conducted for a minimum of 

two consecutive seasons (flight periods).  

 

Alternatively, if it is not practicable to complete two seasons of surveys, the survey effort within 

one season of surveys should be increased by surveying all suitable Dakota skipper habitat out to 

a minimum of 250 m (820 ft) from the site of interest. In the special case when the site of interest 

is within 1 km (0.6 mi) of an established population of Dakota skippers, we recommend the 

buffer distance be increased to 500 m (0.3 mi) due to the importance of knowing the precise 

distribution of occurrence of the species in these areas. 

 

In some cases, occupancy survey results from prior years may be available for the site, section, 

or township of interest. This may be sufficient to inform the likelihood of occupancy at the site 

without expending the resources to conduct an occupancy survey. For example, if there is a 

known location where the species has been documented within 1 km (0.6 mi) of the site of 

interest, and there is sufficient connectivity between the two sites, occupancy may be assumed. 

In other instances, there may be three or more years of pre-existing surveys at a site that resulted 

in no detections of Dakota skippers, which may be sufficient to conclude the species is not 

present. We recommend that you coordinate with the NDFO to complete to ensure survey results 

being considered are reliable with regard to the Dakota skipper’s status at a site. 

 

Persons with sufficient expertise in prairie ecology, Dakota skipper ecology, or both should 

preview sites before the flight period to delineate survey areas. Pre-survey reconnaissance of 

action area and adjacent habitat could facilitate efficient use of limited surveyor time by 

delineating habitat patches that should be surveyed during the flight period. In some cases, 

occupancy surveys may be limited to those habitat patches directly affected by the footprint of 

the action.   

 

Minimum Qualifications for Surveyors 

 

Dakota skippers are not readily identified in the field without specialized training and 

experience. Therefore, agencies and others who want to determine whether or not the species is 

present in an area must secure the assistance of individuals who are qualified to carry out 

scientifically credible surveys and who are permitted to complete these surveys.   

 

The Service assesses the qualifications of individuals pursuant to the following criteria: 

1. Demonstrated ability to complete surveys for Dakota skippers or similar species and 

prepare  technical reports to convey results; and,  

2. Previous experience surveying and identifying Dakota skippers. Exceptions may be made 

for persons with prior experience with similar species and/or extensive experience with 

other butterfly species – e.g., extensive experience conducting surveys for other rare 

butterfly species. 
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Persons who may attempt to capture Dakota skippers during surveys need to obtain a permit 

from the Service (see, http://www.fws.gov/endangered/permits/how-to-apply.html). A list of 

persons who have obtained such permits and who have agreed to allow the Service to release 

their contact information may be obtained from the NDFO. To obtain a permit please contact the 

Service’s Endangered Species Permit Coordinators in the Midwest and Mountain-Prairie 

regional offices or download the permit application form at http://www.fws.gov/forms/3-200-

55.pdf.  

 

Survey Ground Rules 

 

We recommend that surveys adhere to the following ‘ground rules’ to ensure that results will be 

useful for determining whether Dakota skippers may be present in the survey area. 

 

Timing & Number of Surveys 

 

The initiation date for surveys is a critical component of data reliability for the Dakota skipper. 

Multiple surveys (minimum of three (3) during each flight period) are necessary to determine the 

species’ likelihood of occurrence at a site because the species is exceptionally difficult to detect 

because the species often occurs at low density and it is difficult to identify. The start of the 

flight period varies considerably among years (Rigney 2013, p. 138; Dearborn and Westwood 

2014, entire), but typically begins in mid to late June in North Dakota. The flight period occurs 

one time period per year and may last 13-19 days or less at any given site (e.g., Rigney 2013, p. 

138). Recent information related to emergence in North and South Dakota (Skadson 2018, pers. 

comm.) place the flight period sometime between June 12
th

 to July 15
th

.  

 

 To ensure that surveys are initiated at the proper time (encompassing the peak of the 

flight period) requires documentation of the following: 

o emergence at one or more reference sites in North Dakota
3
, where the species 

occurs on an annual basis, and 

o the flowering plants within the action area are at the optimum phenological stage 

(see the section entitled Phenological Indicators). 

 

 In survey areas where Dakota skipper surveys have never been conducted, continue 

surveys at least until:  

o One or more Dakota skippers is identified (complete the entire day of planned 

surveys to address the extent of occupancy at the site); 

o three (3) survey days have been completed at the site during the peak
4
 of the flight 

period; or  

at least two (2) surveys of the entire survey area have been conducted during the peak 

flight period over a two-year period (this option is available in cases where prolonged 

                                                           
3
 Select the reference sites that are nearest to the site in question; 

4
 The likelihood of detecting Dakota skippers is low during the early and late stages of the 13-19-day flight period and may 

be highest during an approximately five-day period when the male flight overlaps with the peak of the female flight (Rigney 

2013, p. 140). 

http://www.fws.gov/endangered/permits/how-to-apply.html
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unfavorable weather conditions may preclude three surveys at a location during the flight 

period).  

 

Surveys: 

o should be conducted between 1000 and 1730 hours (10:00 am – 5:30 pm); 

o should never be conducted during periods of fog, drizzle, or rain;  

o are recommended to be conducted only during periods of sustained or gusting 

winds that average less than 30 km/hr (19 mi/hr) measured during a 30 second 

period, at a height of 1.2-1.8 m (4-6 ft) above ground level (corresponding to a 

Beaufort Scale of 4 or less);  

o are recommended to be conducted when temperature in the shade at ground level 

is less than 21⁰ C (70⁰ F) and the cloud cover is less than 50 percent, or less than 

30⁰ C (86⁰ F) when cloud cover is 50 percent or more.. 

o Survey transect coordinates are available from NDFO for verifying Dakota 

skipper flight dates for permitted surveyors (included coordinates and access 

procedures). 

 

 The three (3) surveys during one flight period should be separated by 48 hrs unless doing 

so would result in subsequent surveys occurring past the peak of the flight period. This 

recommendation to conduct field surveys on separate days is intended to increase the 

likelihood of detection. Given the short duration of the Dakota skipper flight period, 

surveys will not be rejected when they are not separated by 48hrs if justification is given, 

and, surveys are conducted under optimal weather conditions.  

 

Phenological Indicators 

 

Documentation of the phenological indicators is typically the most important consideration 

when deciding the date to initiate the first survey of the flight period. Phenological indicators 

also can aid a retrospective assessment of whether a previous survey for Dakota skipper was 

appropriately timed. There are two types of phenological indicators to consider: the emergence 

of other butterflies and the availability/abundance of nector sources.  

 

The phenological progression of adult butterfly emergence in a Manitoba, Canada study area 

occurred as follows: European skipper (Thymelicus lineola), long dash (Polites mystic), tawny-

edged skipper (P. themistocles), Peck’s skipper (P. peckius), Dakota Skipper, silver-spotted 

skipper (Epargyreus clarus) and dun skipper (Euphyes vestris; Rigney 2013, p. 14). Peck’s 

skipper, which is similar in appearance to Dakota skipper, emerged “immediately before and at 

the same time as Dakota Skipper” and that dun skipper emerged “near the end of the Dakota 

Skipper flight period” (Rigney 2013, p. 141). Notably, the peak flight period for the wood 

nymph (Cercyonis pegala), a conspicuous species in many Dakota skipper habitats, 

corresponded to the emergence of Dakota skippers (Rigney 2013, p. 141). Thus, life history of 

other butterfly species can be very useful towards informing the timing of the peak flight period 

for Dakota skippers  

 

Plant phenology is also a reliable means to establish the timing of Dakota skipper surveys. The 

abundance and diversity of flowering plants should be used to better understand the preferred 

http://www.spc.noaa.gov/faq/tornado/beaufort.html
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nectar sources of butterflies. Therefore, all floristic data (numbers of individual flowering stems 

of plants observed) should be reported as part of the data collection for each survey (Appendix 

B).   

 

In North Dakota, Dakota skippers are found in the following two general habitat types:  

 

1. Type A Habitat 

The first type is a low-lying, wet-mesic prairie with little topographic relief that occurs on 

near-shore glacial lake deposits. Royer et al. (2008, p. 14-16) referred to this as Type A 

Dakota skipper habitat.   

 

Although Type A habitats vary throughout the growing season (Rigney 2013), during 

Dakota skipper's flight period, three plant species are almost always present and blooming: 

prairie lily (Lilium phi/adelphicum), bluebell bellflower (Campanula rotundifi,lia), and 

mountain deathcamas (smooth camas; Zigadenus elegans) - the latter appears to be an 

especially strong indicator of Dakota skipper Type A habitat in North Dakota (McCabe 

1981, p. 190; Royer et al. 2014, p. 1).  

 

Later in the season, common forbs in bloom in Type A habitat include Rocky Mountain 

blazing star (Liatris ligulistylis), Canada goldenrod (Solidago canadensis), strict blue-eyed 

grass (Sisyrinchium montanum), common goldstar (yellow star grass; Hypoxis hirsuta), and 

blackeyed Susan (Lenz 1999, p. 6). Type A habitats also contain small patches of dry-mesic 

prairie inhabited by Dakota skippers. Stiff sunflower (Helianthus pauciflorus Nutt. ssp. 

pauciflorus) and candle anemone (Anemone cylindrica) are typical in these dry-mesic 

habitats; purple coneflower (Echinacea angustifolia), an indicator of Type B habitats (see 

below) may be present, but is rare in these dry-mesic 'inclusions' (Lenz 1999, p. 6-11). 

 

Plants that are important as nectar sources for Dakota skipper 'Type A' habitats appear to 

vary geographically, but blackeyed Susan (Rudbeckia hirta L. var. pulcherrima) is 

significant throughout the range of this habitat type. Habitat conservation value for 

Dakota skippers may be greater at sites where the presence of a variety of species that 

serve as nectar sources occurs because plant species likely vary in their energetic value 

or availability during the adult flight period (Dana 1991, p. 48). 

 

Big bluestem (Andropogon gerardii) and little bluestem (Andropogon scoparius) are 

typically the dominant grasses in North Dakota 'Type A' habitats and indiangrass 

(Sorhastrum nutans) may also be present (Royer et al. 2014, p. 1). Dakota skipper 

adults are typically encountered in "pre-floral stands" of these grass species where they 

are associated with the forb species described above (Royer et al.2014, p. 1). 

 

2. Type B Habitat 

Dakota skipper Type B habitat (Royer et al. 2008, p. 14), typically supports a high 

diversity and abundance of native forbs, including purple coneflower, purple prairie 

clover (Dalea pwpurea), white prairie clover (D. candida), yellow sundrops (Calylophus 

serrulatus), prairie groundsel (Packera l/attensis), groundplum milkvetch (Astragalus 

crassicarpus), eastern pasqueflower (Pulsatilla patens), old man's whiskers (prairie 
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smoke, Geum triflorum), western silver aster (Symphyotrichum sericeum), dotted blazing 

star (Liatris punctata), tall blazing star (L. aspera), meadow zizia (heartleaf golden 

alexanders; Zizia aptera), blanket flower (Gaillardia sp.), prairie sagewort (Artemisia 

frigida), and leadplant (Amorpha canescens) (Skadsen 2006, p. 1-2). Prairie milkvetch 

(Astragalus laxmannii Jacq. var. robustior) also occurs in 'Type B' habitats in Minnesota 

(Dana 1997, p. 8). 

 

In the rolling terrain of river valleys and the Missouri Coteau of North Dakota, on the 

western edge of the species' known range, Dakota skippers inhabit a variant of 'Type B' 

habitats (Fig. 5). These habitats typically contain an association of little bluestem, big 

bluestem, and needlegrasses that is often invaded by Kentucky bluegrass (Paa pratensis) 

(Royer and Marrone 1992, p. 22). These prairies, also typically contain prairie lily, 

bluebell bellflower, coneflowers, and other asters as nectar sources; in some areas, 

mountain death camas also occurs (Royer and Marrone 1992, p. 22). 

 

Type B habitat (Royer et al. 2008, p. 14), occurs primarily on rolling terrain over 

gravelly glacial moraine deposits and is dominated by big bluestem, little bluestem, and 

needle or porcupine grasses (Hesperostipa spp.) (Fig. 4). As in 'Type A' habitats, 

bluebell bellflower and prairie lily are present in 'Type B' habitats, but they support 

more extensive stands of purple coneflower, upright prairie coneflower (Ratibida 

columnifera), and common gaillardia (blanketflower; Gaillardia aristata) (Royer et al. 

2014, p. 1-2). Each of these is a documented nectar source for the Dakota skipper in 

'Type B' habitats (McCabe 1981; Dana 1991). 

 

Little bluestem and porcupine grass (Hesperostipa spartea) are the predominant grass 

species in South Dakota 'Type B' habitats, but side oats grama, needle-and-thread grass 

(H. comata), and prairie dropseed are also typical (Skadsen 2006, p. 1-2). In a variant of 

'Type B' habitats found in western North Dakota (Fig. 5), western wheatgrass 

(Pascopyrum smithii) is also typical (Royer et al. 2014, entire).   

 

Survey Routes and Survey Area 

 

Data to Collect 
 

 Record the location (GPS coordinates and projection); time of day; and the plant upon 

which the individual was observed (if applicable). 

 

 Record the numbers of other butterfly species observed in each survey area.  Data 

regarding the identity and numbers of other butterfly species present during surveys should be 

collected because it may be useful in evaluating survey results. Rigney (2013, p. 142), for 

example, indicated that the ratio of Dakota skippers to long dash, tawny-edged skippers, Peck’s 

skippers, and European skipper may be indicative of habitat quality for Dakota skipper.   

 

 Record the route surveyed (GPS track log), number of surveyors, weather conditions 

(temperature, cloud cover, and wind speed), and observations about habitat conditions, threats, or 
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management pre- and post-survey. To the extent feasible, record the sex and condition of each 

Dakota skipper observed. 

 

 Handling affects the behavior of some butterflies after their release (Mallet et al. 1987, p. 

328).  Therefore, we are seeking information with respect to the post-release behavior of any 

Dakota skippers that are captured and released. The behavior of each captured and released 

butterfly will be noted and reported annually as follows: 

o Flew to and perched on herbaceous vegetation, low shrubs, or to out-of-sight 

location in herbaceous vegetation (e.g., into plant litter or duff layer or into bases 

of grasses); 

o Flew into tall shrubs or trees and out-of-sight; 

o Flew away – did not see butterfly perch or fly into vegetation; or, 

o Post-release behavior unknown 

 

 If the survey is conducted under the authority of an ESA section 10(a)1(a) permit issued 

by the Service for work in North Dakota, the surveyor must meet any additional requirements for 

collection and reporting per the conditions specified in the permit.  
 

Additional Recommendations 
 

 Surveys should be conducted by qualified surveyors walking along routes through the 

survey area (patches). Survey routes can cover up to 5 m (16.4 ft) meters on each side of the 

observer.  Establish enough routes to ensure that the survey will cover all of the survey area.  If a 

Dakota skipper sighting has been confirmed, no additional survey days are required. However, 

the entire day of surveys should be completed to address the extent of site occupancy. 

 

 Conduct surveys at an average rate of 1-3 ha/hr (2-7 ac/hr, based on the 35 meters/minute 

survey pace and the assumption that five meters are effectively surveyed on either side of the 

observer, as reported by Royer and Royer 2012). 
 

 Survey routes should be roughly parallel to each other, spaced approximately 10 m (32.8 

ft) apart, and within 5 m (16.4 ft) of the survey area boundary to ensure complete coverage of the 

habitat. 

 

 Do not conduct Dakota skipper surveys concurrently with any other focused survey, such 

as plant surveys, bird surveys, etc.  

 

 Adjustments to the survey area boundaries may be made during the survey if areas that 

do not contain Dakota skipper habitat are encountered. Areas of no habitat should be mapped and 

described in the final survey report.   

 

Identification of Dakota Skippers 
 

 Positive identification of Dakota skippers may be confirmed by capture (netting) and 

release, close-up (perched) examination, or photo-documentation. 
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 Persons not qualified to conduct typical surveys for Dakota skipper may attempt to 

document the species’ presence with photography. surveys sufficient to support a presumption of 

absence, however, should follow the netting and release protocol.   

 

 To ensure that species identity may be confirmed, multiple photos should be taken from 

both the dorsal and ventral perspective (Rigney 2013, p. 141). Negative surveys conducted by 

persons who do not meet the minimum qualifications for surveyors, described above, would not 

be considered sufficient as a basis for the species absence.  

 

Results from surveys conducted under environmental conditions that do not conform to 

the optimum climatic and phenological conditions, or time of day and other 

recommended methods described herein may be considered unreliable.  
 

Reporting Results 
 

Provide in survey reports to the North Dakota Field Office. The following information should be 

included:  

 

 Geographic coordinates of any Dakota skipper observed and a map depicting the survey 

area(s), and survey route(s).   

 

 Provide maps depicting the location and extent of Dakota skipper habitat at the survey 

site. If possible, also provide the associated GIS data that could be used to identify the location 

and extent of Dakota skipper habitat, the survey area, and survey routes. Include coordinate 

system, projection and datum with all GIS data.   

 

 For each survey include weather conditions: wind speed (or Beaufort Scale), air 

temperature, cloud cover, and the time at beginning and end of each survey route. In 

addition, include the number of flowering plants encountered during the survey (see Data 

Sheet in Appendix B). 

 

Conclusion: Implication of Survey Results 
 

If Dakota skippers are not detected at a site using the methods described herein (for either 1 or 

two seasons of surveys), the Service will consider the species absent from a site subject to the 

following circumstances:    

 For sites > 1 km (0.6 mi) from a previously confirmed Dakota skipper sites:  

o Additional survey seasons of a site are unnecessary if the species has not been 

detected during three prior seasons of surveys. In this case, the site (plus the 200 

m buffer) is considered ‘not occupied by Dakota skippers’ for a minimum of two 

(2) additional seasons (three (3) full seasons including the year of the last survey). 

o Additional survey seasons may recommended to reassess species status at a site if 

the species is later confirmed to be present within 1 km (0.6 mi) of the site 

following the date of the last negative survey.   
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o   

 For sites ≤ 1 km (0.6 mi) from a previously confirmed Dakota skipper sites: 

o Additional survey seasons of a site are unnecessary if the species has not been 

detected during three prior seasons of surveys. In this case, the site (plus the 500 

m buffer) is considered ‘not occupied by Dakota skippers’ for a minimum of two 

(2) additional seasons (three (3) full seasons including the year of the last survey). 

 

If one or more Dakota skippers are detected at a site, the Service will assume the site is occupied 

for a minimum of two additional years (three years total). Additional surveys before the three 

year minimum occupancy period are not recommended, but if completed and negative (no 

detections), the results will not supersede the occupied status. After three years, additional 

Dakota skipper surveys are recommended to update the occupancy status.  A flowchart 

describing this process is included in Appendix C.  
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Appendix B  

Dakota Skipper Flowering Plant Line Count Data Sheet 

Site name/ID_________________________________________________Date_____________ 

County ______________________Legal:¼S,T,R _____________________________________ 

Survey____ of _____Observer(s)__________________________________________________ 

Species Tally: flowering stems n Tally: non-flowering stems n 

Purple coneflower     

Milkweed (all spp.)     

Vetch (all spp.)     

Alfalfa*     

Thistle (all spp.)     

Yellow coneflower     

Prairie Violet     

Goldenrod     

Wild Rose     

Curlycup gumweed     

Blazing star     

Penstemon spp.     

Smooth fleabane     

Western wallflower     

Prairie lily     

Purple prairie clover     

Black-eyed Susan     

Scarlet globemallow     
Maximilian sunflower     

Spiderwort     

Harebell     

Silverleaf scurfpea     

Leadplant     

Wild bergamot     

R. Mtn. bee-plant     

Blanket flower     

Dandelion     

     

     

     

     

NOTES: 
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Appendix C 

 

 

  

Determine if known Dakota skipper populations are within 1 km 

of project
†
 and assess habitat connectivity via spatial review.   

Are Dakota skippers ≤ 1 km from the Action Area? 

 
†
Contact the NDFO to obtain updated location data of Dakota skipper detections. 

N

The USFWS considers the site 

occupied for a minimum of 

three (3) years 

Within the Action Area, conduct one (1) or two (2) 

seasons of occupancy surveys in all suitable habitat – 

if one season, then add a 250 m buffer encompassing 

the site as part of the survey area.  Were Dakota 

skippers observed? 

If the protocol was followed, the site is 

considered “not occupied” for one (1) year. If 

your site has had three (3) or more years with 

negative survey results, the site is considered 

“not occupied” for three (3) years or until 

evidence to the contrary is encountered. 

No occupancy survey 

recommended.  Provide 

vegetation survey results to 

NDFO for documentation. 

May assume occupancy within the Action Area. 

Otherwise, conduct either one (1) or two (2) seasons 

of occupancy surveys – if one season, then add a 500 

m buffer encompassing the site as part of the survey 

area.  Were Dakota skippers observed? 

Conduct pre-survey reconnaissance of 

action area and delineate suitable habitat 

patches and dispersal habitat.  Is suitable 

habitat present in action area? 

If the protocol was followed, the site is 

considered “not occupied” for one (1) year. If 

your site has had three (3) or more years with 

negative survey results, the site is considered 

“not occupied” for three (3) years or until 

evidence to the contrary is encountered.  

Yes 

No 

No No 

Yes 

Yes 

No 
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CONSERVATION COVER (327)-1 

NE-T.G. Notice 635 
Section IV 

NRCS-DECEMBER 2011 

Conservation practice standards are reviewed periodically and updated if needed.  To 
obtain the current version of this standard, contact your Natural Resources Conservation 
Service State Office or visit the Field Office Technical Guide. 

NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION PRACTICE STANDARD 

CONSERVATION COVER  
(Ac.) 

CODE 327

DEFINITION 

Establishing and maintaining permanent 
vegetative cover 

PURPOSE 

This practice may be applied to accomplish one 
or more of the following: 

• Reduce soil erosion and sedimentation. 

• Improve water quality. 

• Improve air quality 

• Enhance wildlife habitat and pollinator 
habitat. 

• Improve soil quality 

• Manage plant pests 

CONDITION WHERE PRACTICE APPLIES 

This practice applies on all lands needing 
permanent vegetative cover.  This practice does 
not apply to plantings for forage production or to 
critical area plantings. 

CRITERA 

General Criteria Applicable to All Purposes  
When planting or maintaining existing cover, 
species shall be adapted to soil, ecological sites, 
and climatic conditions. 

Species planted shall be suitable for the planned 
purpose and site conditions.   

Species selected will be based on Conservation 
Practice Standards 550, Range Planting; 512, 
Pasture Planting; and/or 645, Upland Wildlife 
Habitat Management. 

Seeding rates and methods shall be adequate to 
accomplish the planned purpose.  Certified seed 
shall be used. 

Planting dates, planting methods and care in 
handling and planting of the seed or planting 

stock shall ensure that planted materials have 
an acceptable rate of survival.  Vegetative 
planting material (e.g. sprigs, rhizomes, bulbs) 
shall be from a reliable supplier. 

Site preparation shall be sufficiently adequate to 
eliminate weeds for establishment and growth of 
selected species. 

Timing and use of equipment shall be 
appropriate for the site and soil conditions.  

All nutrients shall be applied following the 
nutrient management requirements in the Field 
Office Technical Guide (FOTG). 

Refer to the Herbaceous Design Procedure 
(550DP) for additional requirements. 

Additional Criteria to Reduce Soil Erosion 
and Sedimentation 
The amount of plant biomass and cover needed 
to reduce wind and water erosion to the planned 
soil loss objective shall be determined using the 
current approved wind and/or water erosion 
prediction technology. 

 Additional Criteria to Control Classic and 
Ephemeral Gully Erosion 
When converting perennial vegetation to 
cropland, perennial vegetation within 
concentrated flow areas shall be preserved or 
maintained for the purpose of controlling gully 
erosion assuming that the existing vegetation is 
adequate for that purpose and the shape of the 
concentrated flow area will allow for agricultural 
crop production.  Minor shaping is acceptable 
and should be done in accordance with the 
Ephemeral Shaping section of the Grassed 
Waterway (412) standard.  Critical Areas where 
crop production is not feasible due to excessive 
slope and/or slope length, as indicated by 
RUSLE2 Erosion prediction results, shall also be 
protected by preserving existing perennial 
vegetation. Refer to Critical Area Planting 
standard (342).  Refer also to FOTG Section I: 

http://www.nrcs.usda.gov/about/organization/regions.html�
http://www.nrcs.usda.gov/technical/efotg�


CONSERVATION COVER (327)-2 

NE-T.G. Notice 635 
Section IV 
NRCS-DECEMBER 2011 

Erosion Prediction: Subsection D-2: Water 
Erosion for guidance on identifying and 
predicting Classic and Ephemeral Gully Erosion. 

Additional Criteria for Improving Air Quality 
In perennial crop systems such as orchards, 
vineyards, berries and nursery stock, vegetation 
established shall provide full ground coverage in 
the alleyway during mowing and harvest 
operations. 

To sequester carbon, plant cover established 
will result in a positive CO2 equivalent value 
when determined by the current approved 
carbon prediction technology. 

Additional Criteria for Enhancing Wildlife 
Habitat and Pollinator Habitat 
 Conservation Cover will be planned and applied 
in a manner to meet the habitat requirements for 
wildlife species of concern as determined by an 
approved habitat evaluation procedure. 

Refer to Wildlife Habitat Evaluation Worksheets: 
NE-CPA-32, NE-CPA-33, NE-CPA-34, NE-CPA-
35, NE-CPA-36, NE-CPA-43, NE-CPA-45. 

Conservation Cover will be planned in a manner 
that it will not adversely affect threatened or 
endangered species (plant or animal) or their 
habitats. 

Refer to Upland Wildlife Habitat Management – 
Upland Game Bird Habitat Design Procedure 
(645DP) for criteria to establish herbaceous 
seedings, shrub thickets or brush 
piles.Additional Criteria to Improve Soil 
Quality 

Plants will be selected on the basis of producing 
high volumes of organic material to maintain or 
improve soil organic matter.  The amount of 
biomass needed will be determined using the 
current soil condition index procedure 
(RUSLE2). 

Additional Criteria to Manage Plant Pests 
In perennial crop systems such as orchards, 
vineyards, berries and nursery stock, permanent 
vegetative cover shall be established and 
managed according to Land Grant University 
Integrated Pest Management (IPM) 
recommendations for the target pest species. 

CONSIDERATIONS 

This practice may be used to promote the 
conservation of wildlife species in general, 
including threatened and endangered species. 

Certified seed and planting stock that is adapted 
to the site should be used when it is available. 

Inoculating legume seed with the proper 
Rhizobium bacteria should be considered on 
sites where the legumes to be planted have not 
been previously grown. 

Mowing may be needed during the 
establishment period to reduce competition from 
broadleaf annual weeds.   

On sites where annual grasses are an expected 
weed problem it may be necessary to postpone 
nitrogen fertilizer application until the planted 
species are well established. 

Where applicable this practice may be used to 
conserve and stabilize archeological and historic 
sites.  

Consider rotating management and 
maintenance activities (e.g. mow only one-fourth 
or one-third of the area each year) throughout 
the managed area to maximize spatial and 
temporal diversity. 

Where wildlife management is an objective, the 
food and cover value of the planting can be 
enhanced by using a habitat evaluation 
procedure to aid in selecting plant species and 
providing or managing for other habitat 
requirements necessary to achieve the 
objective. 

Where pollinator and wildlife habitat are primary 
purposes consider less dense seeding rates as 
long as soil loss is within tolerable soil loss 
limits. 

Use native species that are appropriate for the 
identified resource concern and management 
objective.  Consider trying to re-establish the 
native plant community for the site 

If a native cover (other than what was planted) 
establishes, and this cover meets the intended 
purpose and the landowner's objectives, the 
cover should be considered adequate. 



CONSERVATION COVER (32)-3 

NE-T.G. Notice 635 
Section IV 

NRCS-DECEMBER 2011 

PLANS AND SPECIFICATIONS 

Specifications for this practice shall be prepared 
for each site.  They shall include, but are not 
limited to: 

• recommended species, 

• seeding rates and dates, 

• establishment procedures,  

• appropriate job sheets including NE-CPA-8 
for grass seeding,  

• erosion prediction results, 

• other management actions needed to insure 
and adequate stand 

Refer to the seeding requirements in Pasture 
and Hayland Planting Standard (512), Range 
Planting Standard (550), or Upland Wildlife 
Habitat Management Standard (645). 

Refer to FOTG Section IV – Range Planting 
(550) - Herbaceous Vegetation Design 
Procedures (550DP) for guidance on 
establishment of vegetation. 

Specifications shall be recorded using approved 
specifications sheets, job sheets, narrative 
statements in the conservation plan, or other 
acceptable documentation. 

OPERATION AND MAINTENANCE 

Mowing and harvest operations in perennial crop 
systems such as orchards, vineyards, berries 
and nursery stock shall be done in a manner 
which minimizes the generation of particulate 
matter.  

If wildlife habitat enhancement is a purpose, 
maintenance practices and activities shall not 
disturb cover during the reproductive period for 
the desired species.  Exceptions should be 
considered for periodic burning or mowing when 
necessary to maintain the health of the plant 
community. 

Maintenance measures must be adequate to 
control noxious weeds and other invasive 
species.  

Where conservation cover has been maintained 
in concentrated flow areas for the purpose of 
controlling gully erosion, it should be inspected 
at least annually to ensure that it is functioning 
adequately and to determine if additional 
conservation treatment is required. 

To benefit insect food sources for grassland 
nesting birds, spraying or other control of 
noxious weeds shall be done on a “spot” basis 
to protect forbs and legumes that benefit native 
pollinators and other wildlife. 

REFERENCES 

Renard, K.G., G.R. Foster, G.A. Weesies, D.K. 
McCool and D.C. Yoder.  1997.  Predicting Soil 
Erosion by Water: A Guide to Conservation 
Planning with the Revised Universal Soil Loss 
Equation (RUSLE), Agricultural Handbook 
Number 703. 

Revised Universal Soil Loss Equation Version 2 
(RUSLE2) website (checked September 2010): 
http://fargo.nserl.purdue.edu/rusle2_dataweb/   
 
NRCS Nebraska Herbaceous Vegetation Design 
Procedures (550 DP) 
http://efotg.nrcs.usda.gov/references/public/NE/
NE550DP.pdf 

Nebraska Agronomy Tech Note NE-109: 
http://efotg.nrcs.usda.gov/references/public/NE/
Nebraska_Agronomy_Technical_Note-
109_Planning_Considerations_for_Establishing_
Continous_No-Till.pdf  

Job Sheet for Grass Seeding 
http://efotg.nrcs.usda.gov/references/public/NE/
NE-CPA-8(grass_seeding_jobsheet).pdf 

Planning Sheet for Crop Rotation, Residue 
Management and Gully Treatment Options: 
http://efotg.nrcs.usda.gov/references/public/NE/
PS18_(Crop_Rotation_&_Residue_Mgt).pdf 
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RESOURCES NOT IMPACTED BY THE PROPOSED ACTION 
AND NO ACTION ALTERNATIVE 
Project Title: Coyote Creek Mine Lease by Application for Emergency Lease Sale of Federal 
Coal, Serial Number: NDM 110277 
NEPA Log Number: DOI-BLM-MT-0000-2018-0006-EA 
File/Serial Number: NDM 110277 
Project Leader: Joel Hartmann 

Table B-1. Resources Not Present or Adjacent to the Lease-by-Application Tracts and Therefore 
Detailed Analysis Is Not Warranted 

Determination Resource/Issue Rationale for Determination Signature Date 

Not Present BLM Natural 
Areas 

The proposed lease areas are overlain by private lands. 
There are no BLM-designated Natural Areas in North Dakota 
per review of NLCD data table, available at 
https://www.blm.gov/sites/blm.gov/files/uploads/ 
NCAs_and_Sim_Q4_2016.pdf. 

Jennifer N. 
Walker 

2/7/19 

Not Present Cultural: 
Designated  
ACECs or SDAs 

The Proposed Action is not located within or adjacent to a 
culturally designated ACEC or SDA. 

Brenda 
Shierts 

11/30/18 

Not Present Designated 
Areas: 
National Historic 
Trails 

According to a review of GIS shapefiles provided by the North 
Dakota State Historic Preservation Office, there are no 
National Historic Trails in the proposed project area per 
review of the RMP and GIS. 

Brenda 
Shierts 

12/03/18 

Not Present Designated 
Areas: 
Areas of Critical 
Environmental 
Concern 

The proposed lease areas are overlain by private lands. 
There are no Areas of Critical Environmental Concern near 
the proposed project area per review of the list provided by 
the BLM, available at 
https://www.blm.gov/programs/planning-and-nepa/ 
planning-101/special-planning-designations/acec. 

Jennifer N. 
Walker 

2/7/19 

Not Present Designated 
Areas: 
Wild and Scenic 
Rivers 

The proposed lease areas are overlain by private lands. 
There are no designated Wild and Scenic Rivers in the 
proposed project area per review of the table provided by the 
BLM, available at 
https://www.blm.gov/sites/blm.gov/files/uploads/Rivers_Q4_2
016.pdf. 

Jennifer N. 
Walker 

2/7/19 

Not Present Designated 
Areas: 
Wilderness Study 
Areas 

The proposed lease areas are overlain by private lands. 
There are no designated Wilderness Study Areas in the 
proposed project area per review of the BLM data, available 
at https://www.blm.gov/sites/ 
blm.gov/files/WSAs_Q1_2019.pdf. 

Jennifer N. 
Walker 

2/7/19 

Not Present Environmental 
Justice 

No low-income or minority communities exist in or near the 
project area. Therefore, no disproportionate impacts would 
occur. Detailed analysis of environmental justice concerns is 
not required. 

Scott 
Rickard 

3/8/19 

Not Present Farmlands 
(prime/unique) 

Per review of NRCS data, land with the designation of 
“Farmland of Statewide Importance” exists within the 
proposed project boundary, but no land surface designated 
“Prime Farmlands.” Data available at 
https://landscape11.arcgis.com/arcgis/services/USA_Soils_F
armland_Class/ImageServer. 

Jennifer N. 
Walker 

2/7/19 
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Determination Resource/Issue Rationale for Determination Signature Date 

Not Present Fuels/Fire 
Management 

The proposed lease areas are overlain by private lands. 
There are no current impacts to the BLM’s Fuels/Fire 
Management within the project area. 

Joel 
Hartmann 

3/8/19 

Not Present Lands with 
Wilderness 
Characteristics 

The proposed lease areas are overlain by private lands. 
These lands do not fit the criteria for Lands with Wilderness 
Characteristics outlined in MS-6310, available at https://blm-
prod.opengov.ibmcloud.com/sites/blm.gov/files/uploads/medi
acenter_blmpolicymanual6310.pdf. 

Jennifer N. 
Walker 

2/7/19 

Not Present Plants: 
BLM Sensitive 

There are no known BLM sensitive plants associated with this 
lease proposal. 

Tim 
Zachmeier 

3/12/19 

Not Present Plants: 
Threatened, 
Endangered, 
Proposed, or 
Candidate 

There are no known threatened, endangered, proposed, or 
candidate plant species listed for Mercer County, North 
Dakota. No threatened or endangered plant species have 
been documented during vegetation surveys conducted in the 
mine permit area. Detailed analysis of threatened, 
endangered, proposed, or candidate plant species is not 
required. 

Tim 
Zachmeier 

3/12/19 

Not Present Recreation Each lease area is located within the approved mine permit. 
Due to controlled access, no public recreation activities occur 
on surface land overlying each lease area. 

Joel 
Hartmann 

2/15/19 

Not Present Visual Resources BLM Visual Resource Management guidelines do not apply 
to private surface lands. 

Joel 
Hartmann 

2/15/19 

Not Present Water: 
Water Rights 

According to the North Dakota State Water Commission & 
Office of the State Engineer, there are no water right permits 
associated with these parcels. Data available at: 
http://www.swc.nd.gov/info_edu/map_data_resources/waterp
ermits/. 

Kraig 
Van Voast 

3/21/219 

Not Present Wild Horses and 
Burros 

The proposed project is not within a Wild Horse or Burro Herd 
Management Area. 

Joel 
Hartmann 

2/15/19 

Not Present Wildlife: 
Fish (designated 
or non-
designated) 

Fisheries are neither present within the proposed leasing 
area nor would they be impacted by anticipated mining. 

Tim 
Zachmeier 

10/25/18 

Not Present Woodlands/ 
Forestry 

The proposed lease areas are overlain by private lands. No 
woodlands or forests are present. 

Mitch 
Iverson 

3/8/2019 

Note: ACEC = area of critical environmental concern; SDA = special designated area
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COYOTE CREEK MINE EMISSION INVENTORY APPROACH 
• Per the request of BLM, calculations will be completed on a ton-per-year basis based on 

the maximum permitted production rate of the mine (3.2 million (MM) tons per year).  

• Data that has been provided on a 2.5 MM ton/year basis will be adjusted upward to 
calculate emissions on the maximum potential to emit basis. However, total emissions 
over the 2-year period will be presented based on the total recoverable amount of coal 
(5 MM tons), and it can be reasonably assumed that based on typical facility production 
that the actual tons per year emissions are likely to be approximately half of this level, at 
2.5 MM tons/year. This will be discussed in the EA.  

Calculations for the emission inventory will be based on the data provided, variables available in 
reference materials (AP-42 emission factors from Chapters 11 and 13 (EPA 1998b and EPA 
1998c), particle size multipliers, WRAP Fugitive Dust Handbook (WRAP 2006) control 
efficiencies, etc.), and calculation methodologies from AP-42 or other EPA guidance documents.  
The description of activities from the Coyote Creek EA is below: 
Typical surface mining techniques to extract coal occur in a sequence of seven events:  

• suitable plant growth material (SPGM) removal and stockpiling; 

• overburden removal; 

• coal removal;  

• overburden replacement;  

• final grading; 

• SPGM replacement; and  

• revegetation.  
Overburden removal includes the removal of any material between the SPGM and the targeted 
coal bed. Overburden removal is accomplished with the use of draglines, hydraulic truck-shovel 
fleets, tractor-scrapers, or other auxiliary equipment. The truck-shovel fleet would be used for 
pre-benching in front of the dragline, as well as digging pits along the coal bed cropline, where 
shallow cover and steep slopes prohibit the use of the dragline.  
Once the overburden has been removed, the surface of the coal bed is cleaned with a rubber-tired 
dozer. The coal bed is then ripped by a dozer and loaded into haul trucks by a front-end loader. 
During reclamation, overburden is replaced, the land is graded, and SPGM is replaced.  
Based on the description above and the data provided to BLM, the following emission sources 
will be calculated:  
On-Road Vehicle Emissions (worker commute emissions) 
The basis for on-road vehicle emissions will be: 

• Vehicle miles traveled – based on information provided by CCMC regarding workforce 
emissions 

• On-road MOVES2014 Emission Factors (for exhaust emissions) 
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• AP-42 Chapter 13.2.1 (for resuspended fugitive road surface material)  

• Calculation will account for natural dust mitigation due to rainfall  
Off-Road Vehicle Emissions  
The basis for off-road vehicle emissions will be: 

• Vehicle miles traveled – based on “Additional Emission Inventory Items” information 
provided for workforce emissions. 

• EPA Nonroad Emission Factors for off-road Compression Ignition equipment. 

• AP-42 Chapter 13.2.2 (for resuspended fugitive road surface material).  

• Kress trucks and overburden trucks will be assumed to travel on haul roads, scrapers will 
be assumed to be traveling on scraper routes, and pickups/light vehicles will be assumed 
to be traveling on plant roads.  

• Vehicle miles traveled, average gross weights (empty weight from specification sheets 
provided plus load weights) and speeds were provided in the Additional Emission 
Inventory Items file.  

• The variables provided will be adjusted upward by a ratio of 3.2/2.5 to conservatively 
estimate the emissions based on permitted maximum coal production rate, as applicable.  

• Control efficiencies from watering and applying chemical dust suppressants (84%) will 
be applied based on WRAP Fugitive Dust Handbook (pp. 3) fugitive dust control 
measures because this is included in the site’s fugitive dust control plan.  

• Calculation will account for natural dust mitigation due to rainfall.  

Bulldozing Emissions 
Bulldozing emissions are assumed from coal bulldozing activities. The basis for bulldozing 
emissions will be: 

• To be conservative, coal bulldozing operations are assumed to occur for 8,760 hours per 
year for two full years.  

• Bulldozing of coal will be calculated based on AP-42 Chapter 11.9, Table 11.9-1 using 
default material silt content (8.6) and measured (2016 average of 34.8) material moisture 
content. 

Drilling 
The basis for the drilling emissions will be: 

• Number of holes per year for coal, overburden was provided in “Additional Emission 
Inventory Items.” These numbers will be scaled by a factor of 3.2/2.5. 

• Emission factors will be based on lb/hole for coal and overburden from AP-42 Ch 11.9 
Table 11.9-4.  

• Particle size multipliers will be based on the particle size multipliers from bulldozing 
from Table 11.9-1 because emission factors are in lb total suspended particulate 
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(TSP)/hole. There is no particle size multiplier for drilling in this table, so the bulldozing 
particle size multipliers will be used as a proxy.  

Overburden Removal/Replacement and Reclamation 
Dragline 
The basis for the dragline emissions will be: 

• 17 MM cubic yards (CY) moved per year was provided in “Additional Emission 
Inventory Items.” These numbers will be scaled by a factor of 3.2/2.5. 

• Dragline emissions will be calculated based on AP-42 Chapter 11.9 Table 11.9-1 using 
default drop height and default material moisture content for overburden material. 

• PM, PM10, and PM2.5 emissions will be based on particle size multipliers from 
Table 11.9-1 (1, 0.75, and 0.017, respectively). 

• Volume materials moved accounts for both overburden removal/replacement by this 
equipment. 

Other Overburden Removal 
The basis for overburden removal from shovel trucks/scrapers emissions will be: 

• Cubic yards removed per year was provided by Coyote Creek Mining Company. The 
overburden removal by shovel trucks/scrapers is based on the 5.5 CY not moved by 
dragline which includes prebench and SPGM.  

• Table 11.9-4 TSP emission factor will be used for truck loading by power shovel truck 
(batch drop). 

• PM, PM10, and PM2.5 emissions will be based on particle size multipliers for drag lining 
as a proxy – Table 11.9-1 (1, 0.75, and 0.017, respectively). 

Overburden Replacement 
The basis for the overburden replacement emissions will be: 

• The overburden replacement calculation includes what is not already accounted for in the 
draglining calculation. Includes the 5.5 CY of materials removed by shovel 
trucks/scrapers. 

•  Table 11.9-4 TSP emission factor will be used for overburden replacement. 

• PM, PM10, and PM2.5 emissions will be based on particle size multipliers for drag lining 
as a proxy – Table 11.9-1 (1, 0.75, and 0.017, respectively). 

Grading 
The basis for the grading emissions will be: 

• Emission factor, in pounds per vehicle miles travelled (lb/VMT) from grading, will be 
based on AP-42 Chapter 11.9 Table 11.9-1 based on the mean vehicle speed of the 
scrapers (as a proxy), the TSP emission factor calculation (0.04 × mean vehicle speed)2.5 
× scaling factor for PM species. (1 for PM, 0.6 for PM10, 0.031 for PM2.5).  
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• Estimated VMT to grade 140 acres will be based on the blade width (16 feet) of the 
motor grader.  
AP-42 Calculation: E = EF ×VMT  
VMT = As/Wb × 43,560(square feet/acre) / 5,280(feet/mile)  

Where: E: emissions (lb)  
EF: AP-42 emission factor (lb/VMT) (TSP – scaling factors from AP-42 Table 11.9-1 
will be used to calculate PM10 and PM2.5) 
VMT: vehicle miles traveled (mile)  
As: the acreage of the grading site (acre)  
Wb: Blade width of the grading equipment. 

Coal Unloading 
The basis for the coal truck unloading from bottom-dump trucks will be:  

• Emission calculation from AP-42 Section 13.2.4 – Aggregate Handling and Storage Piles 

• Mean wind speed (based on AP-42, Table 11.9-5 – General Characteristics of Surface 
Coal Mines Referred to in Table 11.9-4 using the default values for Central North 
Dakota) 

• Measured average facility moisture content (2016), particle size multipliers from AP-42 
Section 13.2.4  

• Tons of coal unloaded – basis will be 3.2 MM ton/year  
Coal Processing 
Coal processing equipment includes a primary and secondary crusher that process coal from the 
apron feeder to a belt conveyance system. The receiving pocket and apron feeder are located 
below the surface of the coal pile so there are no additional emissions from coal unloading (no 
drop point).  
The affected crushing equipment are designed with a passive enclosure containment system 
(PECS), which is recognized by the EPA as equivalent control technology to a system with a 
baghouse. The emission calculations from the crushing equipment will be estimated based on 
best available data on this emission source and an assumption of 99% control efficiency due to 
the inherent dust control of the PECS.  
The basis for calculating crushing equipment emissions are: 

• National Pollutant Inventory Emission Estimation Technique Manual for Mining and 
Processing of Non-Metallic Minerals, Section 4.1.3 Dust Emissions from mining of Non-
Metallic Minerals, Table 2 – Default Emission Factors for Various Operations at Mines 
for primary and secondary crushing in kg/ton for high moisture content ores (Queensland 
Environmental Protection Agency 1999).  

• Tonnage of coal processed is based on 3.2 MM ton/year.  
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• A control efficiency of 99% will be applied because EPA recognizes PECS as an 
equivalent control technology as baghouses that have routinely been demonstrated to 
achieve 99% control efficiency or higher.  

Emissions from the conveyor system are estimated based on potential fugitive dust erosion from 
wind. This is discussed in more detail below in the wind erosion section.  
Wind Erosion  
Wind erosion emissions are broken out by source type below. The basis for the calculations are 
listed under each subheading. 
Active Coal and Overburden Piles 

• EPA-450/3-88-008 Equation 4-9 from Control of Open Fugitive Dust Sources (9/1999) is 
used as the calculation methodology.  

• Eight acres of active raw coal stockpile; 40 acres of active overburden storage piles.  

• Default silt content from AP-42 Chapter 11.9, Table 11.9-3.  

• Used Bismarck Airport Calendar Year 2018 precipitation data and windspeed data.  

• Used particle size multipliers are from AP-42 13.2.5 and from EPA-450/3-88-008 for the 
conveyance system and storage piles, respectively.  

• Assumed 90% control efficiency from watering active storage piles prior to high winds in 
accordance with WRAP Fugitive Dust Handbook, pp. 3.  

• Calculation will account for natural dust mitigation due to rainfall.  
Seeded Overburden Stockpiles 

• EPA-450/3-99-008 Equation 4-9 from Control of Open Fugitive Dust Sources (9/1999) is 
used as the calculation methodology. 

• 260 acres of overburden storage piles that are not active. From “Additional Emissions 
Inventory Items.” 

• Default silt content from AP-42 Chapter 11.9, Table 11.9-3.  

• Used Bismarck Airport Calendar Year 2018 precipitation data and windspeed data. 

• Used particle size multipliers from AP-42 13.2.5.  

• Used a control efficiency of 90% due to revegetated stockpiles in accordance with WRAP 
Fugitive Dust Handbook, pp. 3. When combined with 90% control for watering areas 
where moisture content is not sufficient to suppress dust, the control efficiency is 99%.  

• Calculation will account for natural dust mitigation due to rainfall.  
Conveyor System 

• EPA-450/3-99-008 Equation 4-9 from Control of Open Fugitive Dust Sources (9/1999) is 
used as the calculation methodology. 

• 0.07 acres of surface area based on 750-foot length and 4-feet width. 
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• Default silt content from AP-42 Chapter 11.9, Table 11.9-3.  

• Used Bismarck Airport calendar year 2018 precipitation data and windspeed data. 

• Used particle size multipliers from AP-42 13.2.5.  

• The conveyor is ¾ covered. Therefore, a 75% control efficiency is applied in accordance 
with the WRAP Fugitive Dust Handbook, Table 9-4. 

• Calculation will not account for natural dust mitigation due to rainfall because the 
conveyor is enclosed.  

Disturbed Area 

• Based on AP-42 Chapter 13.2-5 Equation 3, Erosion Potential for a Dry, Exposed 
Surface.  

• Used default friction velocity for overburden material. 

• Used Bismarck Airport 2018 meteorological data (daily maximum 2-minute wind gust 
speed).  

• Disturbed area is assumed to be 1293 acres from “Additional Emissions Inventory 
Items.” 

• Used particle size multipliers from AP-42 Section 13.2.5. 



 

 
 

 

 

 

PROJECT EMISSION SUMMARY 

Criteria Pollutant Emissions 
Point Sources 

Particulate Emissions PM (tons) PM10  (tons) PM2.5 (tons) 
Primary/Secondary Crushing 2.205 0.882 0.441 

Fugitive Dust Sources 
Particulate Emissions PM (tons) PM10  (tons) PM2.5 (tons) 
Coal Unloading 0.042 0.015 0.002 
Bulldozing 8.998 2.141 0.198 
Overburden Removal/Reclamation 139.326 49.857 2.370 
Drilling 0.008 0.006 3.9E-04 
Wind Erosion 35.901 17.950 6.191 
Unpaved Roads 555.460 159.457 15.946 
Paved Roads 10.326 2.065 0.507 
Total  Fugitive Dust Sources 750.061 231.492 25.214 

Mobile Source Emissions (exhaust) 

Criteria Pollutant Emissions PM (tons) PM10  (tons) PM2.5 (tons) CO (tons) NOX (tons) SO2 (tons) VOC (tons) 
Worker Commutes 0.0182 0.0182 0.0168 1.8109 1.2912 0.0062 0.1054 
Offroad Equipment 53.8939 53.8939 52.2771 810.7667 1151.4586 218.4367 117.5009 
Total Mobile Source Emissions 53.9121 53.9121 52.2939 812.5776 1152.7498 218.4429 117.6063 

Total Project Criteria Pollutant Emissions 

Criteria Pollutant Emissions PM (tons) PM10  (tons) PM2.5 (tons) CO (tons) NOX (tons) SO2 (tons) VOC (tons) 
Total 806.18 286.29 77.95 812.58 1152.75 218.44 117.61 

Hazardous Air Pollutant Emissions 
Mobile Source Emissions (exhaust) 

HAP Emissions Acetaldehyde (tons) Acrolein (tons) Benzene (tons) 1,3-Butadiene (tons) Ethylbenzene (tons) Formaldehyde (tons) n-Hexane (tons) Toluene (tons) Xylene (tons) Total HAP (tons) 
Worker Commutes 7.31E-03 1.05E-03 1.36E-03 8.43E-05 6.61E-04 2.29E-02 5.70E-04 3.16E-03 4.00E-03 4.11E-02 
Offroad Equipment 8.15 1.17 1.52 0.09 0.74 25.55 0.64 3.52 4.47 45.84 
Total Mobile Source Emissions 8.15 1.17 1.52 0.09 0.74 25.57 0.64 3.53 4.47 45.88 

Total Project Hazardous Air Pollutant Emissions 
HAP Emissions Acetaldehyde (tons) Acrolein (tons) Benzene (tons) 1,3-Butadiene (tons) Ethylbenzene (tons) Formaldehyde (tons) n-Hexane (tons) Toluene (tons) Xylene (tons) Total HAP (tons) 
Total 8.15 1.17 1.52 0.09 0.74 25.57 0.64 3.53 4.47 45.88 

Greenhouse Gas Emissions 
Mobile Source Emissions (exhaust) 

GHG Emissions CO2 (MT) CH4 (MT) N2O (MT) CO2e (MT) (100 yr GWP) CO2e (MT) (20 yr GWP) 
Worker Commutes 336 0.114 0.003 340 346 
Offroad Equipment 97987 5.470 2.495 98801 99105 

Total Mobile Source Emissions 98323 6 2 99141 99451 

Total Project Greenhouse Gas Emissions 
GHG Emissions CO2 (MT) CH4 (MT) N2O (MT) CO2e (MT) (100 yr GWP) CO2e (MT) (20 yr GWP) 
Total 98,323 5.583 2.499 99,141 99,451 

MAXIMUM TONS PER YEAR EMISSION SUMMARY 

Criteria Pollutant Emissions 
Point Sources 1 

Particulate Emissions PM (tpy) PM10  (tpy) PM2.5 (tpy) 
Primary/Secondary Crushing 1.411 0.564 0.282 

Fugitive Dust Sources 
Particulate Emissions PM (tpy) PM10  (tpy) PM2.5 (tpy) 
Coal Unloading 0.027 0.009 0.001 
Bulldozing 4.499 1.070 0.099 
Overburden Removal/Reclamation 89.154 31.905 1.516 
Drilling 0.005 0.004 2.55E-04 
Wind Erosion 17.950 8.975 3.095 
Unpaved Roads 355.494 102.053 10.205 
Paved Roads 5.163 1.033 0.253 
Total  Fugitive Dust Sources 472.293 145.049 15.171 

Mobile Source Emissions (exhaust) 

Criteria Pollutant Emissions PM (tpy) PM10  (tpy) PM2.5 (tpy) CO (tpy) NOX (tpy) SO2 (tpy) VOC (tpy) 
Worker Commutes 0.0091 0.0091 0.0084 0.9055 0.6456 0.0031 0.0527 
Offroad Equipment 34.4921 34.4921 33.4573 518.8907 736.9335 139.7995 75.2006 
Total Mobile Source Emissions 34.5012 34.5012 33.4657 519.7961 737.5791 139.8026 75.2532 

Total Project Criteria Pollutant Emissions 

Criteria Pollutant Emissions PM (tpy) PM10  (tpy) PM2.5 (tpy) CO (tpy) NOX (tpy) SO2 (tpy) VOC (tpy) 
Total 508.21 180.11 48.92 519.80 737.58 139.80 75.25 
1 Permitted Emission Sources include the stationary source emissions from primary/secondary crushing and wind erosion of storage piles, conveyance system, and unreclaimed area. Emissions resulting from mobile source activities are not included in permitted emission 
rates. Fugitive Dust emissions are not included in determining major source thresholds for the purposes of PSD applicability because surface mining is not one of the 27 listed source categories in 40 CFR Part 52 §52.21(b)(1)(iii). 

Hazardous Air Pollutant Emissions 
Mobile Source Emissions (exhaust) 

HAP Emissions Acetaldehyde (tpy) Acrolein (tpy) Benzene (tpy) 1,3-Butadiene (tpy) Ethylbenzene (tpy) Formaldehyde (tpy) n-Hexane (tpy) Toluene (tpy) Xylene (tpy) Total HAP (tpy) 
Worker Commutes 3.65E-03 5.26E-04 6.80E-04 4.22E-05 3.30E-04 1.15E-02 2.85E-04 1.58E-03 2.00E-03 2.06E-02 
Offroad Equipment 5.21 0.75 0.97 0.06 0.47 16.35 0.41 2.26 2.86 29.34 
Total Mobile Source Emissions 5.22 0.75 0.97 0.06 0.47 16.36 0.41 2.26 2.86 29.36 

Total Project Hazardous Air Pollutant Emissions 
HAP Emissions Acetaldehyde (tpy) Acrolein (tpy) Benzene (tpy) 1,3-Butadiene (tpy) Ethylbenzene (tpy) Formaldehyde (tpy) n-Hexane (tpy) Toluene (tpy) Xylene (tpy) Total HAP (tpy) 
Total 5.22 0.75 0.97 0.06 0.47 16.36 0.41 2.26 2.86 29.36 

Greenhouse Gas Emissions 
Mobile Source Emissions (exhaust) 

GHG Emissions CO2 (MT/yr) CH4 (MT/yr) N2O (MT/yr) CO2e (MT/yr) (100 yr GWP) CO2e (MT/yr) (20 yr GWP) 
Worker Commutes 168 0.057 0.002 170 173 
Offroad Equipment 62712 3.501 1.597 63233 63427 

Total Mobile Source Emissions 62880 3.557 1.599 63403 63600 

Total Project Greenhouse Gas Emissions 2 

GHG Emissions CO2 (MT/yr) CH4 (MT/yr) N2O (MT/yr) CO2e (MT/yr) (100 yr GWP) CO2e (MT/yr) (20 yr GWP) 
Total 62,880 3.557 1.599 63,403 63,600 
2 Greenhouse Gas Emissions from the Coyote Creek Mine are not subject to EPA's Mandatory Greenhouse Gas Reporting Rule since the emissions are associated with mobile sources. 
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PROJECT EMISSION SUMMARY 
PM10 PM2.5 CO NOx SO2 VOC HAP 

Point sources 0.881849 0.440925 
Fugitive dust sources (direct) 229.42681 24.70736 
Fugitive dust sources (indirect) 2.0651015 0.506889 
Mobile source exhaust 53.893912 52.27709 810.7667 1151.459 218.4367 117.5009 45.84297 
Mobile source emissions (indirect) 0.0181587 0.016783 1.810921 1.291196 0.00619 0.105376 0.041112 
Total 286.28583 77.94905 812.5776 1152.75 218.4429 117.6063 45.88408 

MAXIMUM TONS PER YEAR EMISSION SUMMARY 
PM10 PM2.5 CO NOx SO2 VOC HAP 

Point sources 0.5643834 0.282192 
Fugitive dust sources (direct) 144.01684 14.91782 
Fugitive dust sources (indirect) 1.0325507 0.253444 
Mobile source exhaust 34.492104 33.45734 518.8907 736.9335 139.7995 75.20056 29.3395 
Mobile source emissions (indirect) 0.0090794 0.008392 0.90546 0.645598 0.003095 0.052688 0.020556 
Total 180.11 48.92 519.8 737.58 139.8 75.25 29.36 

DOI-BLM-MT-0000-2018-0006-EA | Draft Environmental Assessment | 
Bureau of Land Management and Office of Surface Mining Reclamation and Enforcement C-2 



      

 

 

 
 

EMISSIONS INVENTORY INPUTS --PRIMARY AND SECONDARY CRUSHING 

Operation 1 Emission Factor 
(TSP) kg/ton 

Emission Factor 
(PM10) kg/ton 

Emission Factor 
(PM2.5) kg/ton 

Emission Factor 
(TSP) lb/ton 

Emission Factor 
(PM10) lb/ton 

Emission Factor 
(PM2.5) lb/ton 

Primary Crushing 0.01 0.004 0.002 0.022 0.009 0.004 
Secondary Crushing 0.03 0.012 0.006 0.066 0.026 0.013 
1 From National Pollutant Inventory Emission Estimation Technique Manual for Mining and Processing of non-metallic minerals. NPI. 1999. Table 2 - Default Emission Factors for Various Operations at Mines for High Moisture Content Ores. Available Online at: 
http://cwm.unitar.org/publications/publications/cbl/prtr/pdf/cat5/fnonmeta.pdf. Since there is no emission factor specified for PM2.5, it is assumed that PM2.5 is 50% of PM10 emissions. 

Conversion Factors 
1 ton 2000 lb 

Control Efficiency 2 

99% 
2 A control efficiency of 99% will be applied since EPA recognizes PECS as an equivalent control technologies as baghouses which have routinely been demonstrated to achieve 99% control efficiency or higher. 

Table 1. Tons per Year 
Operation Maximum 

tons per year 3
 PM Emissions 

(tpy)
 PM10 Emissions 

(tpy) 
PM2.5 Emissions 

(tpy) 
Primary Crushing 3.2E+06 0.35 0.14 0.07 
Secondary Crushing 3.2E+06 1.06 0.42 0.21 
Total Emissions - 1.41 0.56 0.28 
3 Based on maximum permitted production rate. 

Table 2. Total Tons - Based two Years Additional Mining Operations 
Operation Total Tons 4 PM Emissions 

(tons) 
PM10 Emissions 

(tons) 
PM2.5 Emissions 

(tons) 
Primary Crushing 5.0.E+06 0.55 0.22 0.11 
Secondary Crushing 5.0.E+06 1.65 0.66 0.33 
Total Emissions - 2.20 0.88 0.44 
4 Based on total recoverable volume of federal coal. 
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COAL UNLOADING ACTIVITIES EMISSIONS INVENTORY  

Calculation Basis AP-42 Section 13.2.4 "Aggregate Handling and Storage Piles" 
Equation 1: 

Variable Value Unit Source
 Mean Wind Speed (U) 11.2 mph AP-42 Table 11.9-51 

Moisture Content (M) 34.8 percent Measured average moisture content of coal (2016) 
tons coal processed (total) 5 MM tons Based on total extractable federal coal reserves 
tons of coal processed 
(maximum per year) 

3.2 MM tons/yr Based on maximum permitted production rate of Coyote 
Creek Mine 

1 Mean windspeed from Bismarck Airport Meteorological data is less than this value. The AP-42 value for central North Dakota is used to be conservative. 

Particle Size Multipliers 2 

TSP (PM) PM10 PM2.5 
1 0.35 0.053 

2 From AP-42 Section 13.2.4 "Aggregate Handling and Storage Piles" 

Conversion Factors 
1 ton 2000 lb 

1  MM ton 1000000 ton 

Particulate Emissions Factors (lb/ton) from Coal Unloading Activities 
TSP (PM) PM10 PM2.5 
1.67E-04 5.86E-05 8.87E-06 

Control Efficiency  3 

90% 
3 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling operations using strategies such as 
watering when material moisture content is not sufficient to control emissions. During all bulldozing and other earth  moving activities Coyote Creek applies water or other dust suppressants 
which results in a control efficiency of 90% of greater according to WRAP Fugitive Dust Handbook. 

Particulate Emissions from Coal Unloading Activities (total tons) 
TSP (PM) PM10 PM2.5 
4.18E-02 1.46E-02 2.22E-03 

Particulate Emissions from Coal Unloading Activities (Maximum tpy) 
TSP (PM) PM10 PM2.5 
2.68E-02 9.37E-03 1.42E-03 
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BULLDOZING ACTIVITIES EMISSIONS INVENTORY  

Calculation Basis AP-42 Section 11.9 "Western Surface Coal Mining. Table 11.9-1 

Coal and Overburden 
Coal stockpiling and overburden material stockpiling/reclamation.  

Variable 
Silt Content (s) 
Moisture Content (M) 

Value 
8.6 

34.8 

Unit 
material silt content 
percent 

Source 
AP-42 Table 11.9-3 
Measured average moisture content of coal (2016) 

Bulldozer Hours of Operation1 

Bulldozer Hours of Operation1 

17,520 
8,760 

Hours (total) 
Hours (maximum hr/yr) 

Based on total extractable federal coal reserves 
Based on maximum permitted production rate of Coyote 
Creek Mine 

1 Total hours of operation are assumed to be 8,760 hours per year. 

Particle Size Multipliers 2 

TSP (PM) PM10/PM15 PM2.5/TSP 
1 0.75 0.022 

2 From AP-42 Section 11.9 "Western Surface Coal Mining". Table 11.9-1 

Conversion Factors 
1 ton 2000 lb 

Particulate Emissions Factors (lb/hr) from Bulldozing Activities 
TSP (PM) PM10 PM2.5 

10.27 2.44 0.23 

Control Efficiency  3 

90% 
3 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling operations using strategies such as watering 
when material moisture content is not sufficient to control emissions. During all bulldozing and other earth  moving activities Coyote Creek applies water or other dust suppressants which results 
in a control efficiency of 90% of greater according to WRAP Fugitive Dust Handbook. 

Particulate Emissions from Coal Unloading Activities (total tons) 
TSP (PM) PM10 PM2.5 

9.00 2.14 0.20 

Particulate Emissions from Coal Unloading Activities (Maximum tpy) 
TSP (PM) PM10 PM2.5 

4.50 1.07 0.10 

DOI-BLM-MT-0000-2018-0006-EA | Draft Environmental Assessment | 
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OVERBURDEN REMOVAL/RECLAMATION ACTIVITIES EMISSIONS INVENTORY 

This section of the Emission Inventory includes overburden removal and replacement via draglining and shovel truck/tractor scrapers and grading activities. 

Draglining 
Calculation Basis AP-42 Section 11.9 "Western Surface Coal Mining. Table 11.9-1 

Variable 
Drop Height (d) 

Value 
28.1 

Unit 
feet 

Source 
AP-42 Table 11.9-3 

Moisture Content (M) 3.2 percent AP-42 Table 11.9-3 
Material Moved 1 34 MM CY Based on total extractable federal coal reserves 

Material Moved 1 22 MM CY/yr (maximum) Based on maximum permitted production rate of Coyote 
Creek Mine 

1 Total materials moved is based on materials moved annually when the mine is operating at a production rate of 2.5 MM tpy coal. This value is adjusted upward based on total federal coal 
reserves (for total project emissions) and maximum annual permitted production rates (for maximum annual emissions) 

Particle Size Multipliers 2 

TSP (PM) PM10/PM15 PM2.5/TSP 
1 0.75 0.017 

2 From AP-42 Section 11.9 "Western Surface Coal Mining". Table 11.9-1 

Conversion Factors 
1 ton 2000 lb 

1 MM CY 1000000 CY 

Particulate Em
TSP (PM) 

issions Factors (lb/CY) from Dra
PM10 

gline Activities 
PM2.5 

0.06 0.01 0.001 

Control Efficiency 3 

90% 
3 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling operations using strategies such as 
watering when material moisture content is not sufficient to control emissions. During all bulldozing and other earth  moving activities Coyote Creek applies water or other dust suppressants 
which results in a control efficiency of 90% of greater according to WRAP Fugitive Dust Handbook. 

Particulate E
TSP (PM) 

missions from Dragline Activities (total tons) 
PM10 PM2.5 

98.79 19.51 1.68 

Particulate Emi
TSP (PM) 

ssions from Dragline Activities (
PM10 

Maximum tpy) 
PM2.5 

63.22 12.49 1.07 

Additional Overburden Removal 
Calculation Basis AP-42 Section 11.9 "Western Surface Coal Mining. Table 11.9-4 
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Variable 
Material Moved 4 

Value 
17 

Unit 
MM Tons 

Source 
Based on total extractable federal coal reserves 

Material Moved 4 11 MM Tons/yr (maximum) Based on maximum permitted production rate of Coyote 
Creek Mine 

4 Total materials moved is based on materials moved annually when the mine is operating at a production rate of 2.5 MM tpy coal. This value is adjusted upward based on total federal coal 
reserves (for total project emissions) and maximum annual permitted production rates (for maximum annual emissions) and converted from MM CY to MM Tons using a factor of 1.5 Ton/CY. 
This includes materials not removed by dragline. 

Particle Size Multipliers 5 

TSP (PM) PM10/PM15 PM2.5/TSP 
1 0.75 0.017 

5 From AP-42 Section 11.9 "Western Surface Coal Mining". Table 11.9-1 

Conversion Factors 
1 ton 2000 lb 

1 MM ton 1000000 ton 

Particulate Emiss
TSP (PM) 

ions Factors (lb/ton) from OB R
PM10 

emoval Activities 
PM2.5 

0.037 0.028 0.001 

Control Efficiency 6 

90% 
6 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling operations using strategies such as 
watering when material moisture content is not sufficient to control emissions. During all bulldozing and other earth  moving activities Coyote Creek applies water or other dust suppressants 
which results in a control efficiency of 90% of greater according to WRAP Fugitive Dust Handbook. 

Particulate Em
TSP (PM) 

issions from OB Removal Activities (total tons) 
PM10 PM2.5 

30.53 22.89 0.52 

Particulate Emiss
TSP (PM) 

ions from OB Removal Activitie
PM10 

s (Maximum tpy) 
PM2.5 

19.54 14.65 0.33 

Overburden Replacement 
Calculation Basis AP-42 Section 11.9 "Western Surface Coal Mining. Table 11.9-4 

Variable 
Material Replaced 7 

Value 
17 

Unit 
MM Tons 

Source 
Based on total extractable federal coal reserves 

Material Replaced 7 11 MM Tons/yr (maximum) Based on maximum permitted production rate of Coyote 
Creek Mine 

7 Total materials moved is based on overburden replaced annually when the mine is operating at a production rate of 2.5 MM tpy coal. This value is adjusted upward based on total federal coal 
reserves (for total project emissions) and maximum annual permitted production rates (for maximum annual emissions) and converted from MM CY to MM Tons using a factor of 1.5 Ton/CY. 
This includes materials not replaced by dragline. 

Particle Size Multipliers 8 

TSP (PM) PM10/PM15 PM2.5/TSP 
1 0.75 0.017 

8 From AP-42 Section 11.9 "Western Surface Coal Mining". Table 11.9-1 

Conversion Factors 
1 ton 2000 lb 

1 MM ton 1000000 ton 

Particulate Emiss
TSP (PM) 

ions Factors (lb/ton) from OB R
PM10 

emoval Activities 
PM2.5 

0.012 0.009 0.0002 

Control Efficiency 9 

90% 
9 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling operations using strategies such as 

Particulate Em
TSP (PM) 

issions from OB Removal Activities (total tons) 
PM10 PM2.5 

9.90 7.43 0.17 
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Particulate Emiss
TSP (PM) 

ions from OB Removal Activitie
PM10 

s (Maximum tpy) 
PM2.5 

6.34 4.75 0.11 

Grading During Reclamation 
Calculation Basis AP-42 Section 11.9 "Western Surface Coal Mining. Table 11.9-1 

Variable Unit Source Value10 

Mean Vehicle Speed (S) 10 mph Based on motor grader 
10 Total materials moved is based on overburden replaced annually when the mine is operating at a production rate of 2.5 MM tpy coal. This value is adjusted upward based on total federal coal 

Vehicle Miles Travelled 

Conversion Factors 
1 acre 43,560 square feet 
1 mile 5280 feet 

VMT Calculation 
Acreage of Grading Site 350 acres Based on total project life 
Acreage of Grading Site 179 acres Based on maximum permitted production rate of Coyote 

Creek Mine 
Grader Blade Width 16 ft Based on Motor Grader Spec sheet 
Vehicle Miles Traveled 180 mi (total project life) Based on total extractable federal coal reserves 
Vehicle Miles Traveled 92 mi (maximum annual) Based on maximum permitted production rate of Coyote 

Creek Mine 

Particle Size Multipliers 11 

TSP (PM) PM10/PM15 PM2.5/TSP 
1 0.6 0.031 

11 From AP-42 Section 11.9 "Western Surface Coal Mining". Table 11.9-1 

Conversion Factors 
1 ton 2000 lb 

Particulate Emi
TSP (PM) 

ssions Factors (lb/VMT) from Grading Activities 
PM10 PM2.5 

12.649 3.060 0.392 

Control Efficiency 12 

90% 
12 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling operations using strategies such as 

Particulate E
TSP (PM) 

missions from Grading Activitie
PM10 

s (total tons) 
PM2.5 

0.11 0.03 0.004 

Particulate Em
TSP (PM) 

issions from Grading Activities (Maximum tpy) 
PM10 PM2.5 

0.06 0.01 0.002 

Overburden Removal and Reclamation - Summary 

Particulate Emissions from Overburden Removal/Reclamation Activities 
(total tons) 

TSP (PM) PM10 PM2.5 
139.33 49.86 2.37 

Particulate Emissions from Overburden Removal/Reclamation Activities 
(Maximum tpy) 

TSP (PM) PM10 PM2.5 
89.15 31.91 1.52 

DOI-BLM-MT-0000-2018-0006-EA | Draft Environmental Assessment | 
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DRILLING ACTIVITIES EMISSIONS INVENTORY  

Calculation Basis AP-42 Section 11.9 "Western Surface Coal Mining. Table 11.9-1 
Material Number of Holes 

(Total Project) 
Number of Holes 

(max tpy) 
TSP Emission Factor 

(lb/hole) 
Coal 500 320 0.22 
Overburden and Interburden 40 26 1.3 

Particle Size Multipliers 1 

Material TSP PM10 PM2.5 
Coal 1 0.75 0.022 
Overburden 1 0.75 0.105 
1 Particle Size Multipliers estimated based on bulldozing particle size multipliers from Table 11.9-1 

Conversion Factors 
1 ton 2000 lb 

Control Efficiency  2 

90% 
2 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling 
operations using strategies such as watering when material moisture content is not sufficient to control emissions. During all bulldozing and other earth  moving 
activities Coyote Creek applies water or other dust suppressants which results in a control efficiency of 90% of greater according to WRAP Fugitive Dust 
Handbook. 

Particulate Emissions from Drilling Activities (total tons) 
Material TSP (PM) PM10 PM2.5 
Coal 5.50E-03 4.13E-03 1.21E-04 
Overburden 2.60E-03 1.95E-03 2.73E-04 
Total 8.10E-03 6.08E-03 3.94E-04 

Particulate Emissions from Drilling Activities (Maximum tpy) 
Material TSP (PM) PM10 PM2.5 
Coal 3.52E-03 2.64E-03 7.74E-05 
Overburden 1.69E-03 1.27E-03 1.77E-04 
Total 5.21E-03 3.91E-03 2.55E-04 
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EMISSIONS INVENTORY INPUTS -- CONVEYOR AND STOCKPILE WIND EROSION 

Calculation Basis Control of Open Fugitive Dust Sources. EPA-450/3-88-008. September 1988, Page 4-17, Equation 4-9 
Source 
Pile acres 

Active Raw Coal Stockpile 
8 

Active Overburden Stockpile 
40 

Seeded Overburden Stockpile 
260 

3/4 covered Conveyor 
0.07 

Unit 
1acres

Silt Content (s) 8.6 6.9 6.9 8.6  % - Default from AP-42 Table 
11.9 

Control % 90% 90% 99% 75% percent control2 

Annual Precipitation (Days with 
rainfall > = 0.01 inches) (p) 

95 95 95 0 days3 

% of time Wind Speed > 12 mph (f) 16.85% 16.85% 16.85% 16.85% percent4 

1 acreage of coal storage piles, overburden and seeded overburden provided by facility. Conveyor  emissions are based on wind erosion from estimated surface area. Surface area is based on a conveyor length of 750 feet with a design width of 4 
feet. 
2 Dust from active stockpiles is controlled via water trucks/shielding. In accordance with the WRAP Fugitive Dust Handbook up to 90% control can be assumed when exposed areas are watered before high winds.  The WRAP Fugitive Dust 
Handbook states that wind erosion from stockpiles that are revegetated to apply crop cover can be assumed to be controlled by 90% and combined with control of dust from watering before high winds if moisture content of pile is not sufficient 
to prevent fugitive dust erosion results in a combined control efficiency would be 99%. Table 9-4 of the WRAP Fugitive Dust Handbook specifies that 3-sided enclosures reduce wind erosion by 75%. 

3 Estimated  based on AP-42 Section 13.2.1, Figure 13.2.1-2. Since the Conveyor system is enclosed, natural mitigation due to rainfall is not considered. 
4 Based on the percentage of time the wind speed exceeds 12 mph at the mean pile height is obtained from the hourly wind data for Bismark Unicipal Airport (2010). Obtained from the National Climatic Data Center on May 2, 2017. 

Particle Size Multipliers 5 

Particle Size TSP (PM) PM10 PM2.5 
Stockpiles 1 0.5 0.2 
Covered Conveyor 1 0.5 0.075 
5 For the raw coal stockpile, particle size multipliers are based on "Control of Open Fugitive Dust Sources, EPA-450/3-88-008. September 1988, Page 4-7. For the Conveyor, particle size multipliers are based on the Aerodynamic Particle Size 
Multipliers from AP-42 Section 13.2.5. 

Particle Size 
Controlled Emission

TSP (PM) 
Factors (lb/day/acre) 

PM10 PM2.5 
Raw Coal Stockpiles 1.258 0.629 0.252 
Active Overburden Stockpiles 1.009 0.505 0.202 

Seeded Overburden Stockpile 0.101 0.050 0.020 

3/4 Covered Conveyor 4.251 2.126 0.319 

Conversion Factors 
1 ton 2000 lb 
1 year 365 days 

Controlled Emissios (total tons)6 

Particle Size TSP (PM) PM10 PM2.5 
Raw Coal Stockpiles 3.673 1.837 0.735 
Active Overburden Stockpiles 14.735 7.368 2.947 
Seeded Overburden Stockpile 9.578 4.789 1.916 

3/4 Covered Conveyor 0.109 0.054 0.008 
Total 28.095 14.048 5.605 
6 Based on 2 additional years operations due to extraction of federal coal. 

Controlled Emissios (maximum tons per year)7 

Particle Size TSP (PM) PM10 PM2.5 
Raw Coal Stockpiles 1.837 0.918 0.367 
Active Overburden Stockpiles 7.368 3.684 1.474 

Seeded Overburden Stockpile 4.789 2.395 0.958 
3/4 Covered Conveyor 0.054 0.027 0.004 
Total 14.048 7.024 2.803 
7 Based on maximum permitted production of coal. 
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EMISSIONS INVENTORY INPUTS -- DISTURBED AREA WIND EROSION 

Calculation Basis AP-42 Chapter 13.2-5 

EF = k Σ P i 
Where: 
EF is the Emission Factor in g/m2 per period 
k is the aerodynamic factor 
Pi is the emission factor (erosion potential) per disturbance 

P i  = 58 (u* - u t *) 2 + 25 (u* - u t *) 
P i = 0 for u* ≤ u t * 
Where: 
u* is the friction velocity (m/s) 
ut* is the threshold friction velocity (m/s) 

u* = u10 * 0.053 
u* = friction velocity (m/s) 
u10 = fastest mile of reference anemometer for periods between disturbances (m/s) 
u*t - threshold friction velocity (for overburden) (m/s) 

u*t 1.02 m/s Table 13.2.5-2 - overburden 

Maximum disturbed area 1293 acres 

Particle Size Multipliers 5 

TSP PM10 PM2.5 
1 0.5 0.075 

Control Efficiency 1 

90% 
1 Permit specifies that Coyote Creek must control fugitive particulates from land clearing, topsoil, and overburden removal  and other material handling operations using 
strategies such as watering when material moisture content is not sufficient to control emissions. During all bulldozing and other earth  moving activities Coyote Creek 
applies water or other dust suppressants which results in a control efficiency of 90% of greater according to WRAP Fugitive Dust Handbook. 

Conversion Factors 
1 ton 2000 lb 
1 lb 453.59 g 

1 acre 4046.86 m2 

Controlled Emission Factors 
EF (TSP) 

(g/m2-year) 
EF (PM10) 

(g/m2-year) 
EF (PM2.5) 
(g/m2-year) 

EF (TSP) 
(lb/acre-year) 

EF (PM10) 
(lb/acre-year) 

EF (PM2.5) 
(lb/acre-year) 

0.68 0.34 0.05 6.0 3.0 0.5 

Controlled Emissios (total tons)2 

E (TSP) E (PM10) E (PM2.5) 
tpy tpy tpy 
7.81 3.90 0.59 

2 Based on 2 additional years operations due to extraction of federal coal. 

Controlled Emissios (maximum tpy)3 

E (TSP) E (PM10) E (PM2.5) 
tpy tpy tpy 
3.90 1.95 0.29 

3 Based on maximum disturbed acres for the site. 

Pi 
Day Maximum wind gust speed 

(m/s) 
u* u*-u*t u* greater Erosion Potential 

(g/m2) 
1-Jan-18 3.621024 0.191914272 -0.828085728 0 0 
2-Jan-18 13.902944 0.736856032 -0.283143968 0 0 
3-Jan-18 4.515104 0.239300512 -0.780699488 0 0 
4-Jan-18 6.7056 0.3553968 -0.6646032 0 0 
5-Jan-18 7.59968 0.40278304 -0.61721696 0 0 
6-Jan-18 9.790176 0.518879328 -0.501120672 0 0 
7-Jan-18 8.091424 0.428845472 -0.591154528 0 0 
8-Jan-18 5.81152 0.30801056 -0.71198944 0 0 
9-Jan-18 5.81152 0.30801056 -0.71198944 0 0 
10-Jan-18 13.4112 0.7107936 -0.3092064 0 0 
11-Jan-18 13.4112 0.7107936 -0.3092064 0 0 
12-Jan-18 4.515104 0.239300512 -0.780699488 0 0 
13-Jan-18 5.81152 0.30801056 -0.71198944 0 0 
14-Jan-18 13.008864 0.689469792 -0.330530208 0 0 
15-Jan-18 10.28192 0.54494176 -0.47505824 0 0 
16-Jan-18 7.197344 0.381459232 -0.638540768 0 0 
17-Jan-18 8.896096 0.471493088 -0.548506912 0 0 
18-Jan-18 4.515104 0.239300512 -0.780699488 0 0 
19-Jan-18 5.81152 0.30801056 -0.71198944 0 0 
20-Jan-18 8.091424 0.428845472 -0.591154528 0 0 
21-Jan-18 4.515104 0.239300512 -0.780699488 0 0 
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Day Maximum wind gust speed 
(m/s) 

u* u*-u*t u* greater Erosion Potential 
(g/m2) 

22-Jan-18 3.978656 0.210868768 -0.809131232 0 0 
23-Jan-18 6.7056 0.3553968 -0.6646032 0 0 
24-Jan-18 3.621024 0.191914272 -0.828085728 0 0 
25-Jan-18 9.38784 0.49755552 -0.52244448 0 0 
26-Jan-18 11.578336 0.613651808 -0.406348192 0 0 
27-Jan-18 11.220704 0.594697312 -0.425302688 0 0 
28-Jan-18 4.515104 0.239300512 -0.780699488 0 0 
29-Jan-18 8.896096 0.471493088 -0.548506912 0 0 
30-Jan-18 11.578336 0.613651808 -0.406348192 0 0 
31-Jan-18 14.30528 0.75817984 -0.26182016 0 0 
1-Feb-18 9.38784 0.49755552 -0.52244448 0 0 
2-Feb-18 5.409184 0.286686752 -0.733313248 0 0 
3-Feb-18 9.38784 0.49755552 -0.52244448 0 0 
4-Feb-18 9.790176 0.518879328 -0.501120672 0 0 
5-Feb-18 10.684256 0.566265568 -0.453734432 0 0 
6-Feb-18 10.28192 0.54494176 -0.47505824 0 0 
7-Feb-18 6.7056 0.3553968 -0.6646032 0 0 
8-Feb-18 5.81152 0.30801056 -0.71198944 0 0 
9-Feb-18 7.59968 0.40278304 -0.61721696 0 0 
10-Feb-18 8.896096 0.471493088 -0.548506912 0 0 
11-Feb-18 7.59968 0.40278304 -0.61721696 0 0 
12-Feb-18 4.515104 0.239300512 -0.780699488 0 0 
13-Feb-18 7.59968 0.40278304 -0.61721696 0 0 
14-Feb-18 9.38784 0.49755552 -0.52244448 0 0 
15-Feb-18 10.28192 0.54494176 -0.47505824 0 0 
16-Feb-18 7.197344 0.381459232 -0.638540768 0 0 
17-Feb-18 9.790176 0.518879328 -0.501120672 0 0 
18-Feb-18 10.28192 0.54494176 -0.47505824 0 0 
19-Feb-18 7.197344 0.381459232 -0.638540768 0 0 
20-Feb-18 9.790176 0.518879328 -0.501120672 0 0 
21-Feb-18 6.303264 0.334072992 -0.685927008 0 0 
22-Feb-18 3.978656 0.210868768 -0.809131232 0 0 
23-Feb-18 5.81152 0.30801056 -0.71198944 0 0 
24-Feb-18 7.197344 0.381459232 -0.638540768 0 0 
25-Feb-18 10.684256 0.566265568 -0.453734432 0 0 
26-Feb-18 8.091424 0.428845472 -0.591154528 0 0 
27-Feb-18 4.515104 0.239300512 -0.780699488 0 0 
28-Feb-18 8.896096 0.471493088 -0.548506912 0 0 
1-Mar-18 4.515104 0.239300512 -0.780699488 0 0 
2-Mar-18 11.220704 0.594697312 -0.425302688 0 0 
3-Mar-18 9.38784 0.49755552 -0.52244448 0 0 
4-Mar-18 10.684256 0.566265568 -0.453734432 0 0 
5-Mar-18 11.220704 0.594697312 -0.425302688 0 0 
6-Mar-18 10.684256 0.566265568 -0.453734432 0 0 
7-Mar-18 9.790176 0.518879328 -0.501120672 0 0 
8-Mar-18 4.515104 0.239300512 -0.780699488 0 0 
9-Mar-18 7.197344 0.381459232 -0.638540768 0 0 
10-Mar-18 10.684256 0.566265568 -0.453734432 0 0 
11-Mar-18 8.896096 0.471493088 -0.548506912 0 0 
12-Mar-18 3.978656 0.210868768 -0.809131232 0 0 
13-Mar-18 7.197344 0.381459232 -0.638540768 0 0 
14-Mar-18 4.515104 0.239300512 -0.780699488 0 0 
15-Mar-18 10.28192 0.54494176 -0.47505824 0 0 
16-Mar-18 8.896096 0.471493088 -0.548506912 0 0 
17-Mar-18 3.978656 0.210868768 -0.809131232 0 0 
18-Mar-18 5.81152 0.30801056 -0.71198944 0 0 
19-Mar-18 5.81152 0.30801056 -0.71198944 0 0 
20-Mar-18 4.515104 0.239300512 -0.780699488 0 0 
21-Mar-18 4.515104 0.239300512 -0.780699488 0 0 
22-Mar-18 8.896096 0.471493088 -0.548506912 0 0 
23-Mar-18 14.797024 0.784242272 -0.235757728 0 0 
24-Mar-18 14.797024 0.784242272 -0.235757728 0 0 
25-Mar-18 13.902944 0.736856032 -0.283143968 0 0 
26-Mar-18 5.409184 0.286686752 -0.733313248 0 0 
27-Mar-18 7.197344 0.381459232 -0.638540768 0 0 
28-Mar-18 13.4112 0.7107936 -0.3092064 0 0 
29-Mar-18 11.220704 0.594697312 -0.425302688 0 0 
30-Mar-18 11.578336 0.613651808 -0.406348192 0 0 
31-Mar-18 11.220704 0.594697312 -0.425302688 0 0 
1-Apr-18 7.197344 0.381459232 -0.638540768 0 0 
2-Apr-18 10.28192 0.54494176 -0.47505824 0 0 
3-Apr-18 8.896096 0.471493088 -0.548506912 0 0 
4-Apr-18 5.81152 0.30801056 -0.71198944 0 0 
5-Apr-18 14.797024 0.784242272 -0.235757728 0 0 
6-Apr-18 13.902944 0.736856032 -0.283143968 0 0 
7-Apr-18 8.091424 0.428845472 -0.591154528 0 0 
8-Apr-18 11.578336 0.613651808 -0.406348192 0 0 
9-Apr-18 5.81152 0.30801056 -0.71198944 0 0 
10-Apr-18 6.303264 0.334072992 -0.685927008 0 0 
11-Apr-18 9.790176 0.518879328 -0.501120672 0 0 
12-Apr-18 9.38784 0.49755552 -0.52244448 0 0 
13-Apr-18 10.684256 0.566265568 -0.453734432 0 0 
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Day Maximum wind gust speed 
(m/s) 

u* u*-u*t u* greater Erosion Potential 
(g/m2) 

14-Apr-18 8.091424 0.428845472 -0.591154528 0 0 
15-Apr-18 7.197344 0.381459232 -0.638540768 0 0 
16-Apr-18 10.28192 0.54494176 -0.47505824 0 0 
17-Apr-18 13.008864 0.689469792 -0.330530208 0 0 
18-Apr-18 7.197344 0.381459232 -0.638540768 0 0 
19-Apr-18 8.091424 0.428845472 -0.591154528 0 0 
20-Apr-18 11.220704 0.594697312 -0.425302688 0 0 
21-Apr-18 13.008864 0.689469792 -0.330530208 0 0 
22-Apr-18 7.59968 0.40278304 -0.61721696 0 0 
23-Apr-18 11.578336 0.613651808 -0.406348192 0 0 
24-Apr-18 10.684256 0.566265568 -0.453734432 0 0 
25-Apr-18 11.220704 0.594697312 -0.425302688 0 0 
26-Apr-18 10.684256 0.566265568 -0.453734432 0 0 
27-Apr-18 9.38784 0.49755552 -0.52244448 0 0 
28-Apr-18 13.008864 0.689469792 -0.330530208 0 0 
29-Apr-18 13.4112 0.7107936 -0.3092064 0 0 
30-Apr-18 9.790176 0.518879328 -0.501120672 0 0 
1-May-18 6.303264 0.334072992 -0.685927008 0 0 
2-May-18 9.38784 0.49755552 -0.52244448 0 0 
3-May-18 11.220704 0.594697312 -0.425302688 0 0 
4-May-18 11.220704 0.594697312 -0.425302688 0 0 
5-May-18 11.220704 0.594697312 -0.425302688 0 0 
6-May-18 7.59968 0.40278304 -0.61721696 0 0 
7-May-18 13.008864 0.689469792 -0.330530208 0 0 
8-May-18 8.091424 0.428845472 -0.591154528 0 0 
9-May-18 11.578336 0.613651808 -0.406348192 0 0 
10-May-18 8.091424 0.428845472 -0.591154528 0 0 
11-May-18 8.896096 0.471493088 -0.548506912 0 0 
12-May-18 5.81152 0.30801056 -0.71198944 0 0 
13-May-18 6.303264 0.334072992 -0.685927008 0 0 
14-May-18 6.7056 0.3553968 -0.6646032 0 0 
15-May-18 8.091424 0.428845472 -0.591154528 0 0 
16-May-18 7.59968 0.40278304 -0.61721696 0 0 
17-May-18 13.4112 0.7107936 -0.3092064 0 0 
18-May-18 9.790176 0.518879328 -0.501120672 0 0 
19-May-18 10.684256 0.566265568 -0.453734432 0 0 
20-May-18 8.896096 0.471493088 -0.548506912 0 0 
21-May-18 7.197344 0.381459232 -0.638540768 0 0 
22-May-18 9.38784 0.49755552 -0.52244448 0 0 
23-May-18 9.38784 0.49755552 -0.52244448 0 0 
24-May-18 11.578336 0.613651808 -0.406348192 0 0 
25-May-18 10.684256 0.566265568 -0.453734432 0 0 
26-May-18 6.303264 0.334072992 -0.685927008 0 0 
27-May-18 16.09344 0.85295232 -0.16704768 0 0 
28-May-18 12.51712 0.66340736 -0.35659264 0 0 
29-May-18 10.684256 0.566265568 -0.453734432 0 0 
30-May-18 11.220704 0.594697312 -0.425302688 0 0 
31-May-18 13.902944 0.736856032 -0.283143968 0 0 
1-Jun-18 18.283936 0.969048608 -0.050951392 0 0 
2-Jun-18 16.495776 0.874276128 -0.145723872 0 0 
3-Jun-18 8.896096 0.471493088 -0.548506912 0 0 
4-Jun-18 7.197344 0.381459232 -0.638540768 0 0 
5-Jun-18 12.51712 0.66340736 -0.35659264 0 0 
6-Jun-18 6.7056 0.3553968 -0.6646032 0 0 
7-Jun-18 9.38784 0.49755552 -0.52244448 0 0 
8-Jun-18 7.197344 0.381459232 -0.638540768 0 0 
9-Jun-18 10.28192 0.54494176 -0.47505824 0 0 
10-Jun-18 16.09344 0.85295232 -0.16704768 0 0 
11-Jun-18 10.28192 0.54494176 -0.47505824 0 0 
12-Jun-18 10.684256 0.566265568 -0.453734432 0 0 
13-Jun-18 11.220704 0.594697312 -0.425302688 0 0 
14-Jun-18 17.389856 0.921662368 -0.098337632 0 0 
15-Jun-18 11.578336 0.613651808 -0.406348192 0 0 
16-Jun-18 11.220704 0.594697312 -0.425302688 0 0 
17-Jun-18 7.59968 0.40278304 -0.61721696 0 0 
18-Jun-18 9.790176 0.518879328 -0.501120672 0 0 
19-Jun-18 6.303264 0.334072992 -0.685927008 0 0 
20-Jun-18 5.81152 0.30801056 -0.71198944 0 0 
21-Jun-18 3.621024 0.191914272 -0.828085728 0 0 
22-Jun-18 9.790176 0.518879328 -0.501120672 0 0 
23-Jun-18 5.81152 0.30801056 -0.71198944 0 0 
24-Jun-18 12.51712 0.66340736 -0.35659264 0 0 
25-Jun-18 8.896096 0.471493088 -0.548506912 0 0 
26-Jun-18 8.091424 0.428845472 -0.591154528 0 0 
27-Jun-18 6.7056 0.3553968 -0.6646032 0 0 
28-Jun-18 11.578336 0.613651808 -0.406348192 0 0 
29-Jun-18 17.8816 0.9477248 -0.0722752 0 0 
30-Jun-18 8.896096 0.471493088 -0.548506912 0 0 
1-Jul-18 9.790176 0.518879328 -0.501120672 0 0 
2-Jul-18 19.178016 1.016434848 -0.003565152 0 0 
3-Jul-18 22.79904 1.20834912 0.18834912 0.18834912 6.766300678 
4-Jul-18 10.684256 0.566265568 -0.453734432 0 0 
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Day Maximum wind gust speed 
(m/s) 

u* u*-u*t u* greater Erosion Potential 
(g/m2) 

5-Jul-18 5.409184 0.286686752 -0.733313248 0 0 
6-Jul-18 11.220704 0.594697312 -0.425302688 0 0 
7-Jul-18 10.28192 0.54494176 -0.47505824 0 0 
8-Jul-18 15.691104 0.831628512 -0.188371488 0 0 
9-Jul-18 7.59968 0.40278304 -0.61721696 0 0 
10-Jul-18 12.51712 0.66340736 -0.35659264 0 0 
11-Jul-18 9.38784 0.49755552 -0.52244448 0 0 
12-Jul-18 7.197344 0.381459232 -0.638540768 0 0 
13-Jul-18 7.197344 0.381459232 -0.638540768 0 0 
14-Jul-18 11.578336 0.613651808 -0.406348192 0 0 
15-Jul-18 8.091424 0.428845472 -0.591154528 0 0 
16-Jul-18 6.303264 0.334072992 -0.685927008 0 0 
17-Jul-18 7.197344 0.381459232 -0.638540768 0 0 
18-Jul-18 8.896096 0.471493088 -0.548506912 0 0 
19-Jul-18 8.091424 0.428845472 -0.591154528 0 0 
20-Jul-18 6.7056 0.3553968 -0.6646032 0 0 
21-Jul-18 8.896096 0.471493088 -0.548506912 0 0 
22-Jul-18 11.220704 0.594697312 -0.425302688 0 0 
23-Jul-18 8.091424 0.428845472 -0.591154528 0 0 
24-Jul-18 8.091424 0.428845472 -0.591154528 0 0 
25-Jul-18 11.220704 0.594697312 -0.425302688 0 0 
26-Jul-18 7.197344 0.381459232 -0.638540768 0 0 
27-Jul-18 4.515104 0.239300512 -0.780699488 0 0 
28-Jul-18 8.091424 0.428845472 -0.591154528 0 0 
29-Jul-18 11.220704 0.594697312 -0.425302688 0 0 
30-Jul-18 4.515104 0.239300512 -0.780699488 0 0 
31-Jul-18 10.28192 0.54494176 -0.47505824 0 0 
1-Aug-18 6.7056 0.3553968 -0.6646032 0 0 
2-Aug-18 11.220704 0.594697312 -0.425302688 0 0 
3-Aug-18 11.578336 0.613651808 -0.406348192 0 0 
4-Aug-18 14.30528 0.75817984 -0.26182016 0 0 
5-Aug-18 7.197344 0.381459232 -0.638540768 0 0 
6-Aug-18 6.7056 0.3553968 -0.6646032 0 0 
7-Aug-18 8.896096 0.471493088 -0.548506912 0 0 
8-Aug-18 8.091424 0.428845472 -0.591154528 0 0 
9-Aug-18 4.515104 0.239300512 -0.780699488 0 0 
10-Aug-18 6.303264 0.334072992 -0.685927008 0 0 
11-Aug-18 6.7056 0.3553968 -0.6646032 0 0 
12-Aug-18 12.51712 0.66340736 -0.35659264 0 0 
13-Aug-18 11.220704 0.594697312 -0.425302688 0 0 
14-Aug-18 7.197344 0.381459232 -0.638540768 0 0 
15-Aug-18 7.197344 0.381459232 -0.638540768 0 0 
16-Aug-18 6.7056 0.3553968 -0.6646032 0 0 
17-Aug-18 6.303264 0.334072992 -0.685927008 0 0 
18-Aug-18 10.684256 0.566265568 -0.453734432 0 0 
19-Aug-18 10.684256 0.566265568 -0.453734432 0 0 
20-Aug-18 7.197344 0.381459232 -0.638540768 0 0 
21-Aug-18 6.7056 0.3553968 -0.6646032 0 0 
22-Aug-18 7.59968 0.40278304 -0.61721696 0 0 
23-Aug-18 11.578336 0.613651808 -0.406348192 0 0 
24-Aug-18 7.197344 0.381459232 -0.638540768 0 0 
25-Aug-18 11.578336 0.613651808 -0.406348192 0 0 
26-Aug-18 10.28192 0.54494176 -0.47505824 0 0 
27-Aug-18 7.59968 0.40278304 -0.61721696 0 0 
28-Aug-18 3.978656 0.210868768 -0.809131232 0 0 
29-Aug-18 8.091424 0.428845472 -0.591154528 0 0 
30-Aug-18 8.091424 0.428845472 -0.591154528 0 0 
31-Aug-18 9.790176 0.518879328 -0.501120672 0 0 
1-Sep-18 13.008864 0.689469792 -0.330530208 0 0 
2-Sep-18 8.896096 0.471493088 -0.548506912 0 0 
3-Sep-18 11.578336 0.613651808 -0.406348192 0 0 
4-Sep-18 12.51712 0.66340736 -0.35659264 0 0 
5-Sep-18 5.81152 0.30801056 -0.71198944 0 0 
6-Sep-18 11.578336 0.613651808 -0.406348192 0 0 
7-Sep-18 9.790176 0.518879328 -0.501120672 0 0 
8-Sep-18 14.30528 0.75817984 -0.26182016 0 0 
9-Sep-18 9.38784 0.49755552 -0.52244448 0 0 
10-Sep-18 7.197344 0.381459232 -0.638540768 0 0 
11-Sep-18 11.220704 0.594697312 -0.425302688 0 0 
12-Sep-18 9.790176 0.518879328 -0.501120672 0 0 
13-Sep-18 9.38784 0.49755552 -0.52244448 0 0 
14-Sep-18 7.197344 0.381459232 -0.638540768 0 0 
15-Sep-18 8.091424 0.428845472 -0.591154528 0 0 
16-Sep-18 13.008864 0.689469792 -0.330530208 0 0 
17-Sep-18 6.303264 0.334072992 -0.685927008 0 0 
18-Sep-18 7.197344 0.381459232 -0.638540768 0 0 
19-Sep-18 8.091424 0.428845472 -0.591154528 0 0 
20-Sep-18 11.578336 0.613651808 -0.406348192 0 0 
21-Sep-18 8.091424 0.428845472 -0.591154528 0 0 
22-Sep-18 10.684256 0.566265568 -0.453734432 0 0 
23-Sep-18 8.091424 0.428845472 -0.591154528 0 0 
24-Sep-18 7.197344 0.381459232 -0.638540768 0 0 
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Day Maximum wind gust speed 
(m/s) 

u* u*-u*t u* greater Erosion Potential 
(g/m2) 

25-Sep-18 13.008864 0.689469792 -0.330530208 0 0 
26-Sep-18 13.008864 0.689469792 -0.330530208 0 0 
27-Sep-18 9.38784 0.49755552 -0.52244448 0 0 
28-Sep-18 9.38784 0.49755552 -0.52244448 0 0 
29-Sep-18 5.409184 0.286686752 -0.733313248 0 0 
30-Sep-18 6.7056 0.3553968 -0.6646032 0 0 
1-Oct-18 8.896096 0.471493088 -0.548506912 0 0 
2-Oct-18 8.091424 0.428845472 -0.591154528 0 0 
3-Oct-18 16.09344 0.85295232 -0.16704768 0 0 
4-Oct-18 10.28192 0.54494176 -0.47505824 0 0 
5-Oct-18 6.303264 0.334072992 -0.685927008 0 0 
6-Oct-18 5.81152 0.30801056 -0.71198944 0 0 
7-Oct-18 5.81152 0.30801056 -0.71198944 0 0 
8-Oct-18 5.81152 0.30801056 -0.71198944 0 0 
9-Oct-18 10.28192 0.54494176 -0.47505824 0 0 
10-Oct-18 9.790176 0.518879328 -0.501120672 0 0 
11-Oct-18 7.59968 0.40278304 -0.61721696 0 0 
12-Oct-18 7.197344 0.381459232 -0.638540768 0 0 
13-Oct-18 11.578336 0.613651808 -0.406348192 0 0 
14-Oct-18 10.28192 0.54494176 -0.47505824 0 0 
15-Oct-18 10.684256 0.566265568 -0.453734432 0 0 
16-Oct-18 12.51712 0.66340736 -0.35659264 0 0 
17-Oct-18 5.81152 0.30801056 -0.71198944 0 0 
18-Oct-18 8.091424 0.428845472 -0.591154528 0 0 
19-Oct-18 13.4112 0.7107936 -0.3092064 0 0 
20-Oct-18 7.197344 0.381459232 -0.638540768 0 0 
21-Oct-18 5.81152 0.30801056 -0.71198944 0 0 
22-Oct-18 7.59968 0.40278304 -0.61721696 0 0 
23-Oct-18 8.091424 0.428845472 -0.591154528 0 0 
24-Oct-18 10.28192 0.54494176 -0.47505824 0 0 
25-Oct-18 9.38784 0.49755552 -0.52244448 0 0 
26-Oct-18 7.59968 0.40278304 -0.61721696 0 0 
27-Oct-18 14.30528 0.75817984 -0.26182016 0 0 
28-Oct-18 7.197344 0.381459232 -0.638540768 0 0 
29-Oct-18 10.28192 0.54494176 -0.47505824 0 0 
30-Oct-18 11.220704 0.594697312 -0.425302688 0 0 
31-Oct-18 7.59968 0.40278304 -0.61721696 0 0 
1-Nov-18 9.38784 0.49755552 -0.52244448 0 0 
2-Nov-18 7.197344 0.381459232 -0.638540768 0 0 
3-Nov-18 8.091424 0.428845472 -0.591154528 0 0 
4-Nov-18 8.091424 0.428845472 -0.591154528 0 0 
5-Nov-18 11.578336 0.613651808 -0.406348192 0 0 
6-Nov-18 13.4112 0.7107936 -0.3092064 0 0 
7-Nov-18 9.790176 0.518879328 -0.501120672 0 0 
8-Nov-18 7.197344 0.381459232 -0.638540768 0 0 
9-Nov-18 8.091424 0.428845472 -0.591154528 0 0 
10-Nov-18 10.28192 0.54494176 -0.47505824 0 0 
11-Nov-18 11.578336 0.613651808 -0.406348192 0 0 
12-Nov-18 8.896096 0.471493088 -0.548506912 0 0 
13-Nov-18 3.084576 0.163482528 -0.856517472 0 0 
14-Nov-18 5.81152 0.30801056 -0.71198944 0 0 
15-Nov-18 12.51712 0.66340736 -0.35659264 0 0 
16-Nov-18 11.220704 0.594697312 -0.425302688 0 0 
17-Nov-18 6.7056 0.3553968 -0.6646032 0 0 
18-Nov-18 6.303264 0.334072992 -0.685927008 0 0 
19-Nov-18 7.197344 0.381459232 -0.638540768 0 0 
20-Nov-18 7.197344 0.381459232 -0.638540768 0 0 
21-Nov-18 7.59968 0.40278304 -0.61721696 0 0 
22-Nov-18 6.7056 0.3553968 -0.6646032 0 0 
23-Nov-18 8.091424 0.428845472 -0.591154528 0 0 
24-Nov-18 7.59968 0.40278304 -0.61721696 0 0 
25-Nov-18 6.7056 0.3553968 -0.6646032 0 0 
26-Nov-18 5.81152 0.30801056 -0.71198944 0 0 
27-Nov-18 9.790176 0.518879328 -0.501120672 0 0 
28-Nov-18 7.197344 0.381459232 -0.638540768 0 0 
29-Nov-18 7.197344 0.381459232 -0.638540768 0 0 
30-Nov-18 6.7056 0.3553968 -0.6646032 0 0 
1-Dec-18 6.7056 0.3553968 -0.6646032 0 0 
2-Dec-18 7.59968 0.40278304 -0.61721696 0 0 
3-Dec-18 5.409184 0.286686752 -0.733313248 0 0 
4-Dec-18 9.38784 0.49755552 -0.52244448 0 0 
5-Dec-18 8.091424 0.428845472 -0.591154528 0 0 
6-Dec-18 7.197344 0.381459232 -0.638540768 0 0 
7-Dec-18 4.515104 0.239300512 -0.780699488 0 0 
8-Dec-18 7.197344 0.381459232 -0.638540768 0 0 
9-Dec-18 3.978656 0.210868768 -0.809131232 0 0 
10-Dec-18 3.978656 0.210868768 -0.809131232 0 0 
11-Dec-18 6.7056 0.3553968 -0.6646032 0 0 
12-Dec-18 9.38784 0.49755552 -0.52244448 0 0 
13-Dec-18 10.684256 0.566265568 -0.453734432 0 0 
14-Dec-18 4.515104 0.239300512 -0.780699488 0 0 
15-Dec-18 9.38784 0.49755552 -0.52244448 0 0 
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Day Maximum wind gust speed 
(m/s) 

u* u*-u*t u* greater Erosion Potential 
(g/m2) 

16-Dec-18 7.197344 0.381459232 -0.638540768 0 0 
17-Dec-18 6.7056 0.3553968 -0.6646032 0 0 
18-Dec-18 3.621024 0.191914272 -0.828085728 0 0 
19-Dec-18 13.902944 0.736856032 -0.283143968 0 0 
20-Dec-18 9.790176 0.518879328 -0.501120672 0 0 
21-Dec-18 8.896096 0.471493088 -0.548506912 0 0 
22-Dec-18 13.902944 0.736856032 -0.283143968 0 0 
23-Dec-18 8.091424 0.428845472 -0.591154528 0 0 
24-Dec-18 6.7056 0.3553968 -0.6646032 0 0 
25-Dec-18 6.303264 0.334072992 -0.685927008 0 0 
26-Dec-18 7.59968 0.40278304 -0.61721696 0 0 
27-Dec-18 11.578336 0.613651808 -0.406348192 0 0 
28-Dec-18 9.790176 0.518879328 -0.501120672 0 0 
29-Dec-18 6.303264 0.334072992 -0.685927008 0 0 
30-Dec-18 11.220704 0.594697312 -0.425302688 0 0 
31-Dec-18 11.220704 0.594697312 -0.425302688 0 0 

DOI-BLM-MT-0000-2018-0006-EA | Draft Environmental Assessment | Bureau of Land Management and Office of Surface Mining Reclamation and Enforcement C-16 



  

 

 

 

 

 

  

  

   

 

 

 
    

EMISSIONS INVENTORY INPUTS --PAVED ROAD EMISSIONS 

Calculation Basis AP-42 Section 13.2.1 "Paved Roads" Equation 2 

Calculation Inputs 
Paved Road Silt Loading1 

(g/m2) 

Average Vehicle Weight 
(tons) 

Number of Days with >0.01 
Inches Precipitation2 

(day/yr) 
0.6 2.5 87 

1 From AP-42 Section 13.2.1 Table 13.2.1-2. Using the default Ubiquitous baseline value for public roads with low volumes. 
2 Based on Meteorolocial Data from Bismarck Airport 2018. 

Particle Size Multipliers (lb/VMT) 3 

TSP (PM) PM10 PM2.5 
0.011 0.0022 0.00054 

3 From Table 13.2.1-1. Particle Size Multipliers for Paved Road Equation. 

Uncontrolled PM  Emission Factors (lb/VMT) 
Uncontrolled PM Uncontrolled PM10 Uncontrolled PM2.5 

Emission Factor Emission Factor Emission Factor 
0.0165 0.0033 0.0008 

Conversion Factors 
1 ton 2000 lb 

Table 1. Tons per Year 
Alternative Total VMT Uncontrolled PM Emissions Uncontrolled PM10 Emissions Uncontrolled PM2.5 Emissions 

4per year (tpy) (tpy) (tpy) 
Proposed Action Max annual rate 624,000 5.16 1.03 0.25 
4 Based on worker commute information based on the miles travelled and carpooling information provided by CC. Assuming that worker commuter vehicles are light duty trucks. 

Table 2. Total Tons - Based two Years Additional Mining Operations 
Alternative Total VMT 5 Uncontrolled PM Emissions Uncontrolled PM10 Emissions Uncontrolled PM2.5 Emissions 

(tons) (tons) (tons) 
Proposed Action 1,248,000 10.33 2.07 0.51 
5 Based on worker commute information based on the miles travelled and carpooling information provided by CC. Assuming that worker commuter vehicles are light duty trucks. 

DOI-BLM-MT-0000-2018-0006-EA | Draft Environmental Assessment | 
Bureau of Land Management and Office of Surface Mining Reclamation and Enforcement C-17 



 
 

 

 
 

 

 
 

 

 
 

 
 

 

 

 

WORKFORCE EMISSIONS 

Conversion Factors 
1 MT 1000000 g 
1 lb = 453.6 grams 

1 ton = 2000 lbs 

Global Warming Potentials 100 year 20 year 
CO2 1 1 
CH4 28 84 
N2O 265 264 

Table 1. Tons per Year 
Alternative Total VMT Criteria Pollutants Emission Factors (tons per year) Hazardous Pollutants Emission Factors (tons per year) GHG Emissions (MT per year) 

1per year CO NOx PM10 PM2.5 SO2 VOC Acetaldehyde Acrolein Benzene 1,3-
Butadiene 

Ethylbenzene Formaldehyde n-Hexane Toluene Xylene CO2 CH4 N2O CO2e 
(100 yr 

CO2e 
(20 yr 

GWP) 2 GWP) 2 

Proposed Action Max annual rate 624,000 0.91 0.65 0.01 0.01 0.00 0.05 3.65E-03 5.26E-04 6.80E-04 4.22E-05 3.30E-04 0.01 2.85E-04 1.58E-03 2.00E-03 167.86 0.06 1.75E-03 169.91 173.09 
1 Based on worker commute information based on the miles travelled and carpooling information provided by CC. Conservatively assuming that worker commuter vehicles are light duty trucks with diesel fuel 
2 Global warming potentials are based on Box 3.2 from the IPCC AR5 Climate Change 2014 Summary Report. Available online at: https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf. Accessed 11/14/2019. 

Table 2. Total Tons - Based two Years Additional Mining Operations 
Alternative Total VMT 3 Criteria Pollutants Emission Factors (total tons) Hazardous Pollutants Emission Factors (total tons) GHG Emissions (MT) 

CO NOx PM10 PM2.5 SO2 VOC Acetaldehyde Acrolein Benzene 1,3- Ethylbenzene Formaldehyde n-Hexane Toluene Xylene CO2 CH4 N2O CO2e CO2e 
Butadiene (100 yr (20 yr 

GWP) 4 GWP) 4 

Proposed Action 1,248,000 1.81 1.29 0.02 0.02 0.01 0.11 0.01 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 335.71 0.11 0.00 339.82 346.17 
3 Based on worker commute information based on the miles travelled and carpooling information provided by CC. Conservatively assuming that worker commuter vehicles are light duty trucks with diesel fuel 
4 Global warming potentials are based on Box 3.2 from the IPCC AR5 Climate Change 2014 Summary Report. Available online at: https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf. Accessed 11/14/2019. 
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EMISSIONS INVENTORY INPUTS -- MOVES EMISSION FACTORS  1 

 
Criteria Pollutant - Emission Factors (g/mi) Hazardous Pollutants - Emission Factors (g/mi) GHG Emission Factors (g/mi) 

Equipment MOVES Vehicle Number of Total VMT CO NOx PM10 PM2.5 SO2 VOC Acetaldehyde Acrolein Benzene 1,3-Butadiene Ethylbenzene Formaldehyde n-Hexane Toluene Xylene CO2 CH4 N2O 
Type Pieces of 

Equipment 
Pickups Passenger Truck 64 624,000 1.32 9.39E-01 1.32E-02 1.22E-02 4.50E-03 7.66E-02 5.31E-03 7.65E-04 9.89E-04 6.13E-05 4.80E-04 1.67E-02 4.14E-04 2.30E-03 2.91E-03 269 0.091 0.0028 

Source: Hao Cai, Andrew Burnham, Michael Wang. 2013. Systems Assessment Section. Energy Systems Division. Argonne National Laboratiory. Updated Emission Factors of Air Pollutants from Vehicle Operations in GREETTM Using MOVES. 

Source: U.S. EPA. Greenhouse Gas and Energy Consumption Rates for On-Road Vehicles: Updates for MOVES 2014. Available Online at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100NNUQ.pdf. Accessed 11/15/2019. 

1 Criteria Pollutant, CH4, and N2O emission rates are based on Table 5. Lifetime mileage-weighted average air pollutant emission factors for diesel passenger trucks for model years 1990-2020. HAP speciations are based on MOVES2014 On-Road Vehicles Speciation Multipliers. The CO2 emission rate is based on MOVES2014 Updates to GHG emission rates Table 2-1 for Model year 2017-2031 light duty vehicles. Using Model year 2017 emission factor to be conservative. 

Speciation Fractions 
HAP Table 12 - Diesel Engines Source 

Basis Speciation (multiplier) 
Acetaldehyde VOC 0.06934 EPA 2014. Table 62 
Acrolein VOC 0.00999 EPA 2014. Table 62 
Benzene VOC 0.01291 EPA 2014. Table 62 
1,3-butadiene VOC 0.00080 EPA 2014. Table 62 
Ethylbenzene VOC 0.00627 EPA 2014. Table 62 
Formaldehyde VOC 0.21744 EPA 2014. Table 62 
n-Hexane VOC 0.00541 EPA 2014. Table 62 
Toluene VOC 0.02999 EPA 2014. Table 62 
Xylene VOC 0.03800 EPA 2014. Table 62 
EPA. 2014. MOVES2014 Additional Toxics Added to from On-road Vehicles in MOVES 2014. Available at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100EKXQ.pdf 

*Assumes post-2007 equipment. 

Conversion Factors 
1 kilogram 
1 kilogram 

1 ton 

2.205 
1000 
2000 

pounds 
grams 

pounds 

Worker commute information 
Average workers/day 80 
Days per week 5 
Weeks per year 52 
Short Distance Commuter vehicles 40 
Long Distance Commuter Vehicles 2 24 
Short Distance Commuter Miles/day 15 

Long Distance Commuter Miles per 75 
day 
Total Vehicles/day 64 
Total VMT/day 2400 
2 About half of the workforce are short distance commuters and half are long distance commuters. 60 percent of long distance commuters carpool with an average of 3 people per vehicle. 
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EMISSIONS INVENTORY INPUTS -- UNPAVED ROAD EMISSIONS 

Calculation Basis AP-42 Section 13.2.2 "Unpaved Roads" Equation 1a - Industrial site roads and Equation 2 - Natural Mitigation 

Calculation Inputs 
Equipment Road Use Mean Silt Content Vehicle Miles Travelled (Total Vehicle Miles Travelled (max Mean Vehicle Weight (tons)1 

mi) mi/yr) 
Coal Trucks Haul Road to/from pit 8.4 279 162,750 104,160 
Overburden Trucks Haul Road to/from pit 8.4 116 138,600 88,704 
Other Offroad Equipment Scraper routes 17 95 29,700 19,008 
Light Vehicles Plant Road 5.1 2.5 290,000 185,600 
1 Based on the average of the empty vehicle weight and the loaded vehicle weight since trucks are assumed to be unloaded for half of the time. Coal Trucks empty weight is approximately 163.7 tons and the typical load weight is 230 tons. 
The Overburden Trucks empty weight is approximately 71.3 tons and the typical load weight is 90 tons. Scraper empty weight is approximately 74 tons and the typical load weight is 42 tons. Vehicle Empty weights are obtained from 
equipment spec sheets. 

Constants for Equation 1a 2 

TSP (PM) PM10 PM2.5 
k 4.9 1.5 0.15 
a 0.7 0.9 0.9 
b 0.45 0.45 0.45 

2 From AP-42 Section 13.2.2 "Unpaved Roads". Table 13.2.2-2 

Conversion Factors 
1 ton 2000 lb 

Number of days where 87 days 
precipitation is greater than 

0.01 inches. 

Uncontrolled Particulate Emissions Factors (lb/VMT) from Travel over Unpaved Roads 3 

Equipment TSP (PM) PM10 PM2.5 
Coal Trucks 22.34 6.37 0.64 
Overburden Trucks 15.08 4.30 0.43 
Other Offroad Equipment 22.55 7.40 0.74 
Light Vehicles 1.89 0.49 0.05 
3 Includes natural mitigation from rainfall. 

Control Efficiency 4 

84% 
4 Permit specifies that Coyote Creek must control fugitive particulates from on-site haul roads using strategies such as watering, addition of dust palliatives, 
detouring, paving, closure, speed control, or surface treatment when material moisture content is not sufficient to control emissions. A control efficiency of 
84% from the WRAP Fugitive Dust Handbook based on the control efficiency of treating haul roads with dust suppression agents. 

Particulate Emissions from Travel over Unpaved Roads (total tons) 
Equipment TSP (PM) PM10 PM2.5 
Coal Trucks 290.9 82.9 8.3 
Overburden Trucks 167.2 47.7 4.8 
Other Offroad Equipment 53.6 17.6 1.8 
Light Vehicles 43.8 11.3 1.1 
Total 555.5 159.5 15.9 

Particulate Emissions from Travel over Unpaved Roads (Maximum tons/yr) 
Equipment TSP (PM) PM10 PM2.5 
Coal Trucks 186.2 53.1 5.3 
Overburden Trucks 107.0 30.5 3.0 
Other Offroad Equipment 34.3 11.3 1.1 
Light Vehicles 28.0 7.2 0.7 
Total 355.5 102.1 10.2 
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NON-ROAD EXHAUST EMISSIONS INVENTORY 

Conversion Factors 
1 lb 

1 ton 
453.59 
2000 

g 
lb 

Global Warming Potentials 
CO2 
CH4 
N2O 

100 year 
1 

28 
265 

20 year 
1 

84 
264 

Table 1. Total Tons and Maximum Tons per year - Proposed Action1 

Construction Equipment Horsepower 
(hp) 

Operating 
Hours based 
on 2.5 MM 

tpy coal 
extration 

Total 
Projected 
Operation 

(hours) 

Fuel Rate 
(gal/hr/piece 

of equip.) 

Fuel 
Consumption 

(total gal) 

Criteria Pollutant Emissions (total tons) Hazardous Pollutants Emissions (total tons) GHG Emissions (total MT) 
CO NOx PM10 PM2.5 SO2 VOC Acetaldehyde Acrolein Benzene 1,3-Butadiene Ethylbenzene Formaldehyde n-Hexane Toluene Xylene CO2 CH4 N2O CO2e 

(100 yr 
GWP) 2 

CO2e 
(20 yr 

GWP) 2 

Marion 8400 3550 5,420 10,840 184.02 1,994,759 114.53 355.47 17.05 16.54 45.37 30.37 2.11 0.30 0.39 0.02 0.19 6.60 0.16 0.91 1.15 20352 1.137 0.519 20521 20585 
CAT 884 RTD 752 3,108 6,216 38.98 242,305 13.40 23.19 0.77 0.75 5.52 1.63 0.11 0.02 0.02 0.00 0.01 0.35 0.01 0.05 0.06 2478 0.138 0.063 2498 2506 
CAT D10T 600 3,857 7,714 31.10 239,918 13.27 1.53 0.05 0.05 5.47 0.75 0.05 0.01 0.01 0.00 0.00 0.16 0.00 0.02 0.03 2456 0.137 0.062 2476 2484 
CAT D10T 600 4,041 8,082 31.10 251,364 13.90 1.60 0.05 0.05 5.74 0.79 0.05 0.01 0.01 0.00 0.00 0.17 0.00 0.02 0.03 2573 0.143 0.065 2594 2602 
CAT D11T 850 4,177 8,354 44.06 368,083 20.35 20.35 0.23 0.23 8.40 1.15 0.08 0.01 0.01 0.00 0.01 0.25 0.01 0.03 0.04 3768 0.210 0.096 3799 3811 
CAT D11T 850 4,204 8,408 44.06 370,463 20.48 20.48 0.24 0.23 8.45 1.16 0.08 0.01 0.01 0.00 0.01 0.25 0.01 0.03 0.04 3792 0.211 0.096 3824 3835 
CAT D6T 200 2,034 4,068 10.37 42,174 2.33 2.51 0.13 0.13 0.96 0.19 0.01 0.00 0.00 0.00 0.00 0.04 0.00 0.01 0.01 432 0.024 0.011 435 436 
CAT D10T 600 2,710 5,420 31.10 168,571 9.32 1.08 0.04 0.03 3.85 0.53 0.04 0.01 0.01 0.00 0.00 0.11 0.00 0.02 0.02 1725 0.096 0.044 1740 1745 
Komatsu PC2000-8 976 3,690 7,380 50.59 373,370 21.44 66.54 3.19 3.10 8.49 5.69 0.39 0.06 0.07 0.00 0.04 1.24 0.03 0.17 0.22 3809 0.213 0.097 3841 3853 
Letourneau L950 1050 2,889 5,778 54.43 314,485 18.06 56.04 2.69 2.61 7.15 4.79 0.33 0.05 0.06 0.00 0.03 1.04 0.03 0.14 0.18 3209 0.179 0.082 3235 3245 
Letourneau L950 1050 3,379 6,758 54.43 367,824 21.12 65.55 3.14 3.05 8.37 5.60 0.39 0.06 0.07 0.00 0.04 1.22 0.03 0.17 0.21 3753 0.210 0.096 3784 3796 
CAT 16H 290 3,093 6,186 15.03 92,991 5.14 0.59 0.02 0.02 2.12 0.29 0.02 0.00 0.00 0.00 0.00 0.06 0.00 0.01 0.01 952 0.053 0.024 960 963 
CAT 16H 290 3,294 6,588 15.03 99,034 5.48 0.63 0.02 0.02 2.26 0.31 0.02 0.00 0.00 0.00 0.00 0.07 0.00 0.01 0.01 1014 0.056 0.026 1022 1025 
CAT 16H 290 2,932 5,864 15.03 88,150 4.87 0.56 0.02 0.02 2.01 0.28 0.02 0.00 0.00 0.00 0.00 0.06 0.00 0.01 0.01 902 0.050 0.023 910 913 
CAT 657G 600 2,918 5,836 31.10 181,509 10.04 10.81 0.58 0.56 4.14 0.81 0.06 0.01 0.01 0.00 0.01 0.18 0.00 0.02 0.03 1857 0.103 0.047 1873 1878 
CAT 657G 600 2,635 5,270 31.10 163,906 9.06 9.76 0.52 0.51 3.74 0.73 0.05 0.01 0.01 0.00 0.00 0.16 0.00 0.02 0.03 1677 0.093 0.043 1691 1696 
Kress 200CIII 2100 3,069 6,138 108.86 668,158 36.94 63.94 2.13 2.07 15.23 4.49 0.31 0.04 0.06 0.00 0.03 0.98 0.02 0.13 0.17 6833 0.381 0.174 6889 6911 
Kress 200CIII 2100 3,120 6,240 108.86 679,261 37.56 65.00 2.17 2.10 15.49 4.56 0.32 0.05 0.06 0.00 0.03 0.99 0.02 0.14 0.17 6946 0.387 0.177 7004 7025 
Kress 200CIII 2100 3,085 6,170 108.86 671,641 37.14 64.27 2.14 2.08 15.31 4.51 0.31 0.05 0.06 0.00 0.03 0.98 0.02 0.14 0.17 6868 0.383 0.175 6925 6947 
CAT 777D 1000 3,213 6,426 51.84 333,099 60.21 48.88 2.83 2.75 7.56 7.46 0.52 0.07 0.10 0.01 0.05 1.62 0.04 0.22 0.28 3392 0.190 0.087 3420 3431 
CAT 777D 1000 1,952 3,904 51.84 202,368 36.58 29.69 1.72 1.67 4.59 4.53 0.31 0.05 0.06 0.00 0.03 0.99 0.02 0.14 0.17 2061 0.115 0.053 2078 2084 
CAT 777D 1000 2,992 5,984 51.84 310,188 56.07 45.51 2.64 2.56 7.04 6.95 0.48 0.07 0.09 0.01 0.04 1.51 0.04 0.21 0.26 3159 0.177 0.081 3185 3195 
CAT 777D 1000 3,126 6,252 51.84 324,080 58.58 47.55 2.76 2.67 7.36 7.26 0.50 0.07 0.09 0.01 0.05 1.58 0.04 0.22 0.28 3300 0.185 0.084 3328 3338 
CAT 777D 1000 3,134 6,268 51.84 324,909 58.73 47.67 2.76 2.68 7.38 7.28 0.50 0.07 0.09 0.01 0.05 1.58 0.04 0.22 0.28 3309 0.185 0.084 3336 3346 
CAT 777D 1000 3,045 6,090 51.84 315,682 57.06 46.32 2.69 2.60 7.17 7.07 0.49 0.07 0.09 0.01 0.04 1.54 0.04 0.21 0.27 3215 0.180 0.082 3241 3251 
CAT 777D 1000 1,329 2,658 51.84 137,781 24.90 20.22 1.17 1.14 3.13 3.09 0.21 0.03 0.04 0.00 0.02 0.67 0.02 0.09 0.12 1403 0.079 0.036 1415 1419 
CAT 777D 1000 1,543 3,086 51.84 159,966 28.91 23.47 1.36 1.32 3.63 3.58 0.25 0.04 0.05 0.00 0.02 0.78 0.02 0.11 0.14 1629 0.091 0.042 1643 1648 
CAT 777D 1000 627 1,254 51.84 65,003 11.75 9.54 0.55 0.54 1.48 1.46 0.10 0.01 0.02 0.00 0.01 0.32 0.01 0.04 0.06 662 0.037 0.017 667 670 
John Deere 6430 120 3,632 7,264 6.22 45,185 3.56 2.69 0.21 0.21 1.03 0.20 0.01 0.00 0.00 0.00 0.00 0.04 0.00 0.01 0.01 462 0.026 0.012 466 468 
Total Emissions (total tons or MT) 9,596,226.43 810.8 1151.5 53.9 52.3 218.4 117.5 8.1 1.2 1.5 0.1 0.7 25.5 0.6 3.5 4.5 97987 5.47 2.50 98801 99105 
Maximum Emissions (tons or MT per year) 6,141,584.91 518.9 736.9 34.5 33.5 139.8 75.2 5.2 0.8 1.0 0.1 0.5 16.4 0.4 2.3 2.9 62712 3.50 1.60 63233 63427 
1 Total emissions from the proposed action are based on 5 MM tons federal coal extraction. The maximum total emissions in tons per year is based on the maximum permitted level of coal extraction and processing (3.2 MM tpy). 
2 Global warming potentials are based on Box 3.2 from the IPCC AR5 Climate Change 2014 Summary Report. Available online at: https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf. Accessed 11/14/2019. 
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NONROAD EMISSION FACTORS 

Criteria Pollutants -- Non-Road CI Engine Emission Standards (g/hp-hr) 
NONROAD Equipment 
Description 

EPA Tier for CI 
Engines 

THC-Exhaust+ 
Crankcase 1 

CO-Exhaust 2 NOx-Exhaust 3 SO2-Exhaust PM-Exhaust 
[PM10] 

CO2 Horsepower 4 Horsepower Sources 

Marion 8400 Tier 0 0.68 2.70 8.38 1.0695 0.40 528.87 3550 Source: Coal Age. 2016. North American Coal Opends Coyote Creek - Marion 8400 Dragline. 
Available: https://www.coalage.com/features/north-american-coal-opens-coyote-creek/. 
Accessed: October 31, 2019. 

CAT 884 RTD Tier 2 0.30 2.60 4.50 1.0720 0.15 530.09 752 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/wheel-
dozers/wheel-dozers/18580971.html. Accessed October 31, 2019. 

CAT D10T Tier 4 Final 0.14 2.60 0.30 1.0731 0.01 530.60 600 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/dozers/large-
dozers/18500099.html. Accessed October 31, 2019. 

CAT D10T Tier 4 Final 0.14 2.60 0.30 1.0731 0.01 530.60 600 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/dozers/large-
dozers/18500099.html. Accessed October 31, 2019. 

CAT D11T Tier 4 Final 0.14 2.60 2.60 1.0731 0.03 530.60 850 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/dozers/large-
dozers/18332635.html. Accessed October 31, 2019. 

CAT D11T Tier 4 Final 0.14 2.60 2.60 1.0731 0.03 530.60 850 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/dozers/large-
dozers/18332635.html. Accessed October 31, 2019. 

CAT D6T Tier 3 0.20 2.60 2.80 1.0727 0.15 530.41 200 Source: Caterpillar. 2019. 
https://www.cat.com/en_MX/products/new/equipment/dozers/medium-
dozers/18331763.html. Accessed October 31, 2019. 

CAT D10T Tier 4 Final 0.14 2.60 0.30 1.0731 0.01 530.60 600 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/dozers/large-
dozers/18500099.html. Accessed October 31, 2019. 

Komatsu PC2000-8 Tier 0 0.68 2.70 8.38 1.0695 0.40 528.87 976 Source: Komatsu. 2019.https://www.komatsu.eu/en/excavators/mining-excavators/pc2000-8. 
Accessed October 31, 2019. 

Letourneau L950 Tier 0 0.68 2.70 8.38 1.0695 0.40 528.87 1050 Source: Construction Equipment Guide. 2019. 
https://www.constructionequipmentguide.com/charts/wheel-
loaders/letourneau/l950/30755384. Accessed October 31, 2019. 

Letourneau L950 Tier 0 0.68 2.70 8.38 1.0695 0.40 528.87 1050 Source: Construction Equipment Guide. 2019. 
https://www.constructionequipmentguide.com/charts/wheel-
loaders/letourneau/l950/30755384. Accessed October 31, 2019. 

CAT 16H Tier 4 Final 0.14 2.60 0.30 1.0731 0.01 530.60 290 Source: Caterpillar. 2019.  https://www.cat.com/en_US/products/new/equipment/motor-
graders/motor-graders/1000005460.html#. Accessed October 31, 2019. 

CAT 16H Tier 4 Final 0.14 2.60 0.30 1.0731 0.01 530.60 290 Source: Caterpillar. 2019.  https://www.cat.com/en_US/products/new/equipment/motor-
graders/motor-graders/1000005460.html#. Accessed October 31, 2019. 

CAT 16H Tier 4 Final 0.14 2.60 0.30 1.0731 0.01 530.60 290 Source: Caterpillar. 2019.  https://www.cat.com/en_US/products/new/equipment/motor-
graders/motor-graders/1000005460.html#. Accessed October 31, 2019. 

CAT 657G Tier 3 0.20 2.60 2.80 1.0727 0.15 530.41 600 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/wheel-tractor-
scrapers/coal-bowl-scrapers/17745920.html#. Accessed October 31, 2019. 

CAT 657G Tier 3 0.20 2.60 2.80 1.0727 0.15 530.41 600 Source: Caterpillar. 2019. https://www.cat.com/en_US/products/new/equipment/wheel-tractor-
scrapers/coal-bowl-scrapers/17745920.html#. Accessed October 31, 2019. 

Kress 200CIII Tier 2 0.30 2.60 4.50 1.0720 0.15 530.09 2100 Source: Kress. 2019. 
http://www.kresscarrier.com/Brochures/Coal%20Hauler%20Brochure%20Small_WEB.pdf. 
Accessed October 31, 2019. 

Kress 200CIII Tier 2 0.30 2.60 4.50 1.0720 0.15 530.09 2100 Source: Kress. 2019. 
http://www.kresscarrier.com/Brochures/Coal%20Hauler%20Brochure%20Small_WEB.pdf. 
Accessed October 31, 2019. 

Kress 200CIII Tier 2 0.30 2.60 4.50 1.0720 0.15 530.09 2100 Source: Kress. 2019. 
http://www.kresscarrier.com/Brochures/Coal%20Hauler%20Brochure%20Small_WEB.pdf. 
Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

CAT 777D Tier 1 1.00 8.50 6.90 1.0674 0.40 527.85 1000 Source: Caterpillar 2019. https://www.cat.com/en_US/products/new/equipment/off-highway-
trucks.html?page=2. Accessed October 31, 2019. 

John Deere 6430 Tier 3 0.20 3.70 2.80 1.07 0.22 530.41 120 Source: Tractor Data. 2019. http://www.tractordata.com/farm-tractors/003/4/1/3414-john-
deere-6430.html. Accessed October 31, 2019. 

Source: EPA. 2010a. Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling Compression-Ignition.Table A5. Available: https://www3.epa.gov/otaq/models/nonrdmdl/nonrdmdl2010/420r10018.pdf. Accessed: October 31, 2019. 
1 The Tier 4 Standards are based on NMHC emissions. 
2 Tier 4 CO standards are based on Tier 3 standards where a Tier 4 standard is not provided in Table 1 of EPA's Exhaust and Cranckase Emission Factors for Non-Road Engine Modeling - Compression Ignition. However, this is conservative because Tier 4 Final Standards may have up to a 90% reduction in emission rates from Tier 3 Standards (See Table 5) 
3 When individual NOx values were not available in EPA 2010c the values from Table 8 of the Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling Compression-ignition were used. Table 8 lists the Tier 2 and Tier 3 Combined and Estimated Pollutant-Specific Emissions Standards for Nonroad Diesel Engines to determine the Estimated Pollutant-
Specific HC and NOX emission rates in g/hp-hr 
4 Horsepowers presented in EA are based on manufacturer's data sheets or other available information including unit horsepower ratings. 
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Derivation of Factors for Other Pollutants 

Pollutant Basis Speciation 
(multiplier) 

Reference for 
Speciation 

Criteria 
PM2.5 PM10 0.97 EPA 2010a 
VOC THC 1.053 EPA 2010b 

HAP Table 12 - Diesel 
Engines 

Acetaldehyde VOC 0.06934 EPA 2014 
Acrolein VOC 0.00999 EPA 2014 
Benzene VOC 0.01291 EPA 2014 
1,3-butadiene VOC 0.0008 EPA 2014 
Ethylbenzene VOC 0.00627 EPA 2014 
Formaldehyde VOC 0.21744 EPA 2014 
n-Hexane VOC 0.00541 EPA 2014 
Toluene VOC 0.02999 EPA 2014 
Xylene VOC 0.038 EPA 2014 

References 
EPA. 2010a. Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling Compression-Ignition. Available: https://www3.epa.gov/otaq/models/nonrdmdl/nonrdmdl2010/420r10018.pdf. Accessed: October 31, 2019. 

EPA 2010b. Conversion Factors for Hydrocarbon Emission Components. Available at: 
https://nepis.epa.gov/Exe/ZyNET.exe/P1002KA8.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2000+Thru+2005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&Xml 
Query=&File=D%3A%5Czyfiles%5CIndex%20Data%5C00thru05%5CTxt%5C00000018%5CP1002KA8.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-
&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL# 

EPA. 2014. MOVES2014 Additional Toxics Added to from On-road Vehicles in MOVES 2014. Available at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100EKXQ.pdf 
EPA. 2018. Emission Factors for Greenhouse Gas Inventories. Available at: https://www.epa.gov/sites/production/files/2018-03/documents/emission-factors_mar_2018_0.pdf 

SO2 calculation 
SO2 = (BSFC * 453.6 *(1-soxcnv)-HC)*0.01*SOXDSL*2 
SO2 is in g/hp-hr 
BSFC is the in-use adjusted fuel consumption in lb/hp-hr 
453.6 is the conversion factor from pounds to grams 
0.01 is the conversion factor from weight percent to weight fraction 
2 is the grams of SO2 formed from a gram of sulfur 
soxcnv is the fraction of fuel sulfur converted to direct PM 
HC is the in-use adjusted hydrocarbon emissions in g/hp-hr 
soxdsl is the episodic weight percent of sulfur in nonroad diesel fuel 

Value Unit Source 
0.33 soxdsl is the 

episodic weight 
percent of sulfur 
in nonroad diesel 

fuel 

EPA 2010c 

0.01 conversion factor 
from weight 

percent to weight 
fraction 

EPA 2010c 

11 ppm - diesel sulfur 
content 2017 

EPA 2010c 

2 grams -of SO2 
formed from a 
gram of sulfur 

EPA 2010c 

453.6 pounds to grams EPA 2010c 
0.02247 soxcnv EPA 2010c 

0.367 BSFC EPA 2010c 

CO2 calculation 
CO2 = (BSFC * 453.6 - HC) * 0.87 * (44/12) 
CO2 in g/hp-hr 
BSFC is the in-use adjusted fuel consumption in lb/hp-hr 
453.6 is the conversion factor from pounds to grams 
HC is the in-use adjusted hydrocarbon emissions in g/hp-hr 
0.87 is the carbon mass fraction of diesel 
44/12 = 3.67 is the ratio of CO2 mass to carbon mass 
For CH4 and N2O calculation refer to "NonRoad Total Tons" Calculation. 

Value Polltant Unit Source 
3.6667 - Ratio of CO2 mass EPA 2010a 

to Carbon Mass 
0.367 - BSFC EPA 2010a 
0.87 - Carbon Mass EPA 2010a 

fraction of diesel 

0.57 CH4 g/gallon EPA 2018 
0.26 N2O g/gallon EPA 2018 

EPA. 2018. Emission Factors for Greenhouse Gas Inventories. Table 5. Available at: https://www.epa.gov/sites/production/files/2018-03/documents/emission-factors_mar_2018_0.pdf 
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MAPPING OF NONROAD EMISSION FACTORS TO EQUIPMENT LIST 
Table 1. Summarized emission factors - Proposed Action 1 

Conversion Factors 
BSFC 0.367 lb/hp-hr 

1 gallon 7.08 lbs 
1 MT 1000000 g 

Criteria Pollutants Emission Factors (g/hp-hr) Hazardous Pollutants Emission Factors (g/hp-hr) GHG Emission Factors (MT/gal) 
Construction Equipment Fuel Consumption Rate 

(gal/hr/piece of equip.) 
CO NOx PM10 PM2.5 SO2 VOC Acetaldehyde Acrolein Benzene 1,3-Butadiene Ethylbenzene Formaldehyde n-Hexane Toluene Xylene CO2 CH4 N2O 

Marion 8400 184.02 2.70 8.38 0.40 0.39 1.07 0.72 4.97E-02 7.15E-03 9.24E-03 5.73E-04 4.49E-03 1.56E-01 0.003873776 2.15E-02 2.72E-02 0.0102 5.7E-07 2.6E-07 
CAT 884 RTD 38.98 2.60 4.50 0.15 0.15 1.07 0.32 2.19E-02 3.16E-03 4.08E-03 2.53E-04 1.98E-03 6.87E-02 0.001709019 9.47E-03 1.20E-02 0.0102 5.7E-07 2.6E-07 
CAT D10T 31.10 2.60 0.30 0.01 0.01 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
CAT D10T 31.10 2.60 0.30 0.01 0.01 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
CAT D11T 44.06 2.60 2.60 0.03 0.03 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
CAT D11T 44.06 2.60 2.60 0.03 0.03 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
CAT D6T 10.37 2.60 2.80 0.15 0.15 1.07 0.21 1.46E-02 2.10E-03 2.72E-03 1.68E-04 1.32E-03 4.58E-02 0.001139346 6.32E-03 8.00E-03 0.0102 5.7E-07 2.6E-07 
CAT D10T 31.10 2.60 0.30 0.01 0.01 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
Komatsu PC2000-8 50.59 2.70 8.38 0.40 0.39 1.07 0.72 4.97E-02 7.15E-03 9.24E-03 5.73E-04 4.49E-03 1.56E-01 0.003873776 2.15E-02 2.72E-02 0.0102 5.7E-07 2.6E-07 
Letourneau L950 54.43 2.70 8.38 0.40 0.39 1.07 0.72 4.97E-02 7.15E-03 9.24E-03 5.73E-04 4.49E-03 1.56E-01 0.003873776 2.15E-02 2.72E-02 0.0102 5.7E-07 2.6E-07 
Letourneau L950 54.43 2.70 8.38 0.40 0.39 1.07 0.72 4.97E-02 7.15E-03 9.24E-03 5.73E-04 4.49E-03 1.56E-01 0.003873776 2.15E-02 2.72E-02 0.0102 5.7E-07 2.6E-07 
CAT 16H 15.03 2.60 0.30 0.01 0.01 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
CAT 16H 15.03 2.60 0.30 0.01 0.01 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
CAT 16H 15.03 2.60 0.30 0.01 0.01 1.07 0.15 1.02E-02 1.47E-03 1.90E-03 1.18E-04 9.24E-04 3.21E-02 0.000797542 4.42E-03 5.60E-03 0.0102 5.7E-07 2.6E-07 
CAT 657G 31.10 2.60 2.80 0.15 0.15 1.07 0.21 1.46E-02 2.10E-03 2.72E-03 1.68E-04 1.32E-03 4.58E-02 0.001139346 6.32E-03 8.00E-03 0.0102 5.7E-07 2.6E-07 
CAT 657G 31.10 2.60 2.80 0.15 0.15 1.07 0.21 1.46E-02 2.10E-03 2.72E-03 1.68E-04 1.32E-03 4.58E-02 0.001139346 6.32E-03 8.00E-03 0.0102 5.7E-07 2.6E-07 
Kress 200CIII 108.86 2.60 4.50 0.15 0.15 1.07 0.32 2.19E-02 3.16E-03 4.08E-03 2.53E-04 1.98E-03 6.87E-02 0.001709019 9.47E-03 1.20E-02 0.0102 5.7E-07 2.6E-07 
Kress 200CIII 108.86 2.60 4.50 0.15 0.15 1.07 0.32 2.19E-02 3.16E-03 4.08E-03 2.53E-04 1.98E-03 6.87E-02 0.001709019 9.47E-03 1.20E-02 0.0102 5.7E-07 2.6E-07 
Kress 200CIII 108.86 2.60 4.50 0.15 0.15 1.07 0.32 2.19E-02 3.16E-03 4.08E-03 2.53E-04 1.98E-03 6.87E-02 0.001709019 9.47E-03 1.20E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
CAT 777D 51.84 8.50 6.90 0.40 0.39 1.07 1.05 7.30E-02 1.05E-02 1.36E-02 8.42E-04 6.60E-03 2.29E-01 0.00569673 3.16E-02 4.00E-02 0.0102 5.7E-07 2.6E-07 
John Deere 6430 6.22 3.70 2.80 0.22 0.21 1.07 0.21 1.46E-02 2.10E-03 2.72E-03 1.68E-04 1.32E-03 4.58E-02 0.001139346 6.32E-03 8.00E-03 0.0102 5.7E-07 2.6E-07 
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Meteorological Data 
STATION NAME DATE AWND 

(mi/hr) 
PGTM PRCP 

(in) 
SNOW 

(in) 
SNWD TAVG TMAX TMIN WDF2 WDF5 WSF2 

(mi/hr) 
WSF2 
m/s 

WSF5 WT01 WT02 WT03 WT04 WT05 WT06 WT08 WT09 

USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/1/2018 2.91 0 0 2 -16 -4 -27 280 280 8.1 3.621024 8.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/2/2018 11.63 0 0 2 2 24 -11 320 320 31.1 13.902944 40.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/3/2018 3.58 0 0 2 7 13 -7 80 90 10.1 4.515104 12.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/4/2018 6.71 0 0 2 9 15 0 90 90 15 6.7056 18.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/5/2018 11.86 0 0 2 9 13 6 160 190 17 7.59968 21 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/6/2018 9.62 0 0.2 2 13 24 8 140 150 21.9 9.790176 25.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/7/2018 8.05 0 0 2 29 40 18 290 310 18.1 8.091424 25.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/8/2018 3.8 0 0 2 24 36 11 290 290 13 5.81152 16.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/9/2018 5.59 0 0 1.2 31 39 22 130 130 13 5.81152 14.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/10/2018 15.43 0.4 5.6 1.2 26 32 3 330 330 30 13.4112 38 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/11/2018 13.2 0.01 0.1 5.9 0 3 -23 320 340 30 13.4112 38.9 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/12/2018 3.58 0 0 5.9 -14 -3 -29 340 310 10.1 4.515104 13 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/13/2018 4.92 0 0 5.9 -16 12 -29 150 150 13 5.81152 15 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/14/2018 12.53 0.01 0.2 5.9 11 25 -4 320 320 29.1 13.008864 38.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/15/2018 12.08 0 0 5.1 -5 -3 -21 320 330 23 10.28192 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/16/2018 3.8 0 0 5.1 -11 12 -26 210 220 16.1 7.197344 19 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/17/2018 6.71 0 0 5.1 13 40 -4 280 280 19.9 8.896096 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/18/2018 2.01 0 0 3.9 27 40 13 220 230 10.1 4.515104 11 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/19/2018 5.14 0 0 3.9 31 45 18 290 280 13 5.81152 18.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/20/2018 7.61 0 0 3.1 36 42 24 290 280 18.1 8.091424 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/21/2018 2.68 0 0 2 23 28 9 50 40 10.1 4.515104 12.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/22/2018 4.03 0 0 2 19 24 15 220 230 8.9 3.978656 11 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/23/2018 4.25 0 0 2 22 34 10 320 320 15 6.7056 17 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/24/2018 4.03 0 0 2 15 33 2 110 60 8.1 3.621024 8.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/25/2018 8.5 0 0 2 24 37 14 150 150 21 9.38784 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/26/2018 12.3 0 0 1.2 31 37 23 290 290 25.9 11.578336 38.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/27/2018 9.4 0 0 1.2 20 23 5 320 320 25.1 11.220704 30 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/28/2018 3.8 0 0 1.2 6 12 -3 30 30 10.1 4.515104 13 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/29/2018 8.28 0 0.1 1.2 6 22 -2 160 140 19.9 8.896096 23.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/30/2018 12.53 0 0 1.2 24 49 16 300 300 25.9 11.578336 36 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 1/31/2018 13.2 0 0 1.2 25 31 1 330 320 32 14.30528 40 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/1/2018 8.72 0 0 1.2 2 9 -6 320 310 21 9.38784 27.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/2/2018 5.37 0 0 1.2 5 23 -5 50 60 12.1 5.409184 14.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/3/2018 12.3 0.12 1.8 2 9 14 -3 50 50 21 9.38784 25.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/4/2018 9.62 0 0 3.1 -4 5 -13 330 330 21.9 9.790176 27.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/5/2018 9.62 0 0 3.1 1 6 -11 320 320 23.9 10.684256 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/6/2018 7.16 0 0 3.1 -5 16 -21 330 330 23 10.28192 31.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/7/2018 4.25 0.01 0.1 3.1 1 12 -16 310 310 15 6.7056 19 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/8/2018 6.04 0.03 0.5 3.1 1 7 -7 20 30 13 5.81152 16.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/9/2018 8.5 0 0 3.1 -1 5 -11 280 280 17 7.59968 21 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/10/2018 8.05 0 0 3.1 -2 12 -11 250 260 19.9 8.896096 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/11/2018 10.51 0.01 0 3.1 8 17 -4 330 320 17 7.59968 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/12/2018 4.47 0.01 0.2 3.1 -4 8 -16 170 330 10.1 4.515104 13 1 1 
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STATION NAME DATE AWND 
(mi/hr) 

PGTM PRCP 
(in) 

SNOW 
(in) 

SNWD TAVG TMAX TMIN WDF2 WDF5 WSF2 
(mi/hr) 

WSF2 
m/s 

WSF5 WT01 WT02 WT03 WT04 WT05 WT06 WT08 WT09 

USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/13/2018 8.72 0 0 3.1 10 29 3 240 240 17 7.59968 21 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/14/2018 6.71 0 0 3.1 26 46 10 280 280 21 9.38784 23.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/15/2018 12.75 0.03 1 1.2 23 35 -4 320 320 23 10.28192 31.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/16/2018 7.61 0 0 2 7 30 -6 250 220 16.1 7.197344 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/17/2018 8.5 0 0 2 22 27 14 280 280 21.9 9.790176 27.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/18/2018 14.32 0.01 0.2 2 15 17 8 60 20 23 10.28192 30 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/19/2018 10.51 0.05 0.4 2 6 8 1 10 20 16.1 7.197344 19 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/20/2018 10.07 0.03 0.2 3.1 6 13 -3 280 280 21.9 9.790176 25.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/21/2018 6.26 0 0 3.1 2 17 -13 160 150 14.1 6.303264 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/22/2018 4.03 0 0 3.1 2 19 -11 320 330 8.9 3.978656 12.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/23/2018 7.16 0 0 3.1 13 20 0 210 320 13 5.81152 17 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/24/2018 5.14 0.03 0.3 3.1 9 23 -2 200 190 16.1 7.197344 18.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/25/2018 12.08 0 0 3.1 20 33 8 280 270 23.9 10.684256 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/26/2018 6.49 0 0 2 26 42 11 280 270 18.1 8.091424 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/27/2018 3.8 0 0 2 25 35 11 180 140 10.1 4.515104 16.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 2/28/2018 6.71 0 0 2 23 40 8 290 290 19.9 8.896096 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/1/2018 4.47 0 0 1.2 26 40 11 130 240 10.1 4.515104 13 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/2/2018 15.66 0 0 1.2 30 39 23 140 150 25.1 11.220704 30 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/3/2018 12.53 0 0 0 31 40 24 100 100 21 9.38784 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/4/2018 12.3 0.06 0 0 34 35 34 90 90 23.9 10.684256 28 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/5/2018 15.88 0.57 7.5 0 30 35 21 310 310 25.1 11.220704 33.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/6/2018 16.11 0.06 1 7.9 22 24 17 320 320 23.9 10.684256 30 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/7/2018 10.74 0 0 9.1 18 23 -1 320 310 21.9 9.790176 27.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/8/2018 5.59 0 0 9.1 9 28 -5 330 330 10.1 4.515104 12.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/9/2018 8.72 0 0 5.9 18 27 13 130 130 16.1 7.197344 18.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/10/2018 11.18 0 0 5.9 26 27 24 330 320 23.9 10.684256 31.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/11/2018 8.72 0 0 5.1 26 36 14 310 320 19.9 8.896096 23 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/12/2018 3.36 0 0 3.9 22 35 6 50 80 8.9 3.978656 11 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/13/2018 5.37 0 0 3.1 21 43 4 210 210 16.1 7.197344 19 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/14/2018 4.25 0 0 2 30 37 18 70 80 10.1 4.515104 13 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/15/2018 12.3 0 0 1.2 24 34 14 110 100 23 10.28192 28 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/16/2018 9.62 0 0 0 24 34 17 90 100 19.9 8.896096 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/17/2018 5.82 0 0 0 26 38 19 120 160 8.9 3.978656 12.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/18/2018 4.03 0.06 0.2 0 27 34 16 50 40 13 5.81152 17 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/19/2018 6.71 0.36 4.8 3.9 31 32 28 340 350 13 5.81152 16.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/20/2018 5.82 0 0 3.9 29 38 21 150 190 10.1 4.515104 12.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/21/2018 4.25 0 0 2 33 40 22 80 80 10.1 4.515104 12.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/22/2018 11.86 0 0 0 28 36 21 100 100 19.9 8.896096 23.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/23/2018 19.91 0.29 4.8 0 33 35 30 120 120 33.1 14.797024 40 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/24/2018 17 0 0 3.9 32 35 31 150 150 33.1 14.797024 38.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/25/2018 8.28 0 0 3.1 34 39 29 160 160 31.1 13.902944 36.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/26/2018 4.7 0 0 1.2 33 36 25 330 330 12.1 5.409184 13 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/27/2018 6.26 0 0 0 36 54 22 210 270 16.1 7.197344 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/28/2018 13.42 0 0 0 38 46 20 330 320 30 13.4112 36.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/29/2018 6.71 0.02 0.3 0 29 43 19 30 40 25.1 11.220704 30 1 1 
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STATION NAME DATE AWND 
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USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/30/2018 12.53 0.15 2.4 0 24 26 14 50 40 25.9 11.578336 35.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 3/31/2018 15.21 0 0 2 14 18 4 310 340 25.1 11.220704 33.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/1/2018 8.5 0 0 2 15 31 4 260 250 16.1 7.197344 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/2/2018 15.66 0 0 1.2 21 21 15 80 80 23 10.28192 29.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/3/2018 8.95 0 0 1.2 17 27 10 30 30 19.9 8.896096 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/4/2018 5.14 0 0 1.2 20 41 6 340 190 13 5.81152 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/5/2018 14.09 0.05 1 0 25 32 12 330 340 33.1 14.797024 42.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/6/2018 14.09 0 0 0 14 23 2 330 330 31.1 13.902944 40 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/7/2018 7.61 0 0 0 17 31 6 90 100 18.1 8.091424 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/8/2018 14.32 0.15 3.3 0 21 25 17 80 80 25.9 11.578336 33.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/9/2018 4.92 0 0 3.1 24 33 18 240 230 13 5.81152 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/10/2018 6.93 0 0 0 37 52 28 20 280 14.1 6.303264 19 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/11/2018 8.72 0.02 0 0 35 43 29 150 150 21.9 9.790176 28 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/12/2018 10.51 0 0 0 36 37 31 80 80 21 9.38784 25.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/13/2018 16.33 0.05 1 1.2 29 34 25 20 20 23.9 10.684256 31.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/14/2018 10.07 0 0 0 28 39 20 50 40 18.1 8.091424 23.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/15/2018 6.26 0 0 0 28 39 14 90 70 16.1 7.197344 21 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/16/2018 12.08 0 0 0 30 47 17 100 120 23 10.28192 28 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/17/2018 14.99 0 0 0 37 51 27 140 150 29.1 13.008864 35.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/18/2018 5.82 0 0 0 39 52 28 30 350 16.1 7.197344 21 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/19/2018 4.47 0 0 0 38 58 22 100 80 18.1 8.091424 23.9 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/20/2018 11.18 0 0 0 45 63 28 150 150 25.1 11.220704 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/21/2018 14.32 0 0 0 49 64 34 170 170 29.1 13.008864 36.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/22/2018 8.72 0 0 0 52 71 31 220 200 17 7.59968 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/23/2018 13.65 0.04 0 0 54 66 36 10 20 25.9 11.578336 35.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/24/2018 10.29 0.22 0 0 48 59 37 10 360 23.9 10.684256 31.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/25/2018 10.51 0 0 0 49 70 28 210 350 25.1 11.220704 31.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/26/2018 12.08 0 0 0 55 69 39 290 280 23.9 10.684256 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/27/2018 11.18 0 0 0 54 62 36 360 330 21 9.38784 27.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/28/2018 15.88 0 0 0 47 66 29 160 160 29.1 13.008864 36 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/29/2018 18.79 0 0 0 60 83 48 170 180 30 13.4112 38 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 4/30/2018 11.63 0.09 0 0 60 65 42 350 330 21.9 9.790176 29.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/1/2018 5.82 0.01 0 0 43 54 37 360 360 14.1 6.303264 17 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/2/2018 7.38 0.01 0 0 51 73 33 280 290 21 9.38784 28 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/3/2018 7.16 0 0 0 54 75 31 280 270 25.1 11.220704 31.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/4/2018 8.72 0 0 0 62 82 39 340 340 25.1 11.220704 36 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/5/2018 8.05 0 0 0 65 83 43 340 340 25.1 11.220704 31.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/6/2018 4.92 0 0 0 63 83 38 260 240 17 7.59968 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/7/2018 11.41 0.01 0 0 66 84 49 160 150 29.1 13.008864 34 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/8/2018 7.61 0.01 0 0 60 66 45 60 20 18.1 8.091424 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/9/2018 12.08 0.02 0 0 60 73 45 330 320 25.9 11.578336 36.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/10/2018 9.17 0 0 0 47 47 34 90 100 18.1 8.091424 21 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/11/2018 7.83 0.13 0 0 47 54 44 140 130 19.9 8.896096 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/12/2018 4.25 0 0 0 51 58 46 160 160 13 5.81152 16.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/13/2018 5.82 0 0 0 58 73 51 200 200 14.1 6.303264 18.1 
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USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/14/2018 5.14 0 0 0 64 80 49 80 80 15 6.7056 18.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/15/2018 6.71 0 0 0 63 83 38 200 230 18.1 8.091424 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/16/2018 4.7 0 0 0 69 88 46 80 80 17 7.59968 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/17/2018 9.4 0.17 0 0 64 66 55 130 130 30 13.4112 36.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/18/2018 12.3 0.56 0 0 53 60 47 30 30 21.9 9.790176 28 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/19/2018 10.74 0 0 0 52 65 42 70 80 23.9 10.684256 31.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/20/2018 6.04 0 0 0 55 71 35 170 170 19.9 8.896096 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/21/2018 6.93 0 0 0 58 74 39 140 120 16.1 7.197344 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/22/2018 6.71 0.18 0 0 65 85 48 80 90 21 9.38784 28 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/23/2018 9.17 0 0 0 70 83 59 140 150 21 9.38784 23.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/24/2018 10.29 0.05 0 0 73 86 63 130 210 25.9 11.578336 35.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/25/2018 9.62 0 0 0 75 92 59 270 270 23.9 10.684256 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/26/2018 3.8 0 0 0 76 93 56 230 150 14.1 6.303264 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/27/2018 12.3 0 0 0 75 82 64 330 330 36 16.09344 49 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/28/2018 12.75 0.05 0 0 71 82 62 90 90 28 12.51712 34 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/29/2018 8.28 0 0 0 71 85 59 170 170 23.9 10.684256 31.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/30/2018 6.49 0.11 0 0 69 80 56 20 30 25.1 11.220704 33.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 5/31/2018 9.4 0.29 0 0 68 85 51 110 110 31.1 13.902944 38 1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/1/2018 17.67 0.38 0 0 71 83 60 110 120 40.9 18.283936 55.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/2/2018 18.34 0.08 0 0 62 72 52 300 290 36.9 16.495776 52.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/3/2018 7.83 0 0 0 63 80 48 280 270 19.9 8.896096 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/4/2018 6.49 0 0 0 69 87 53 90 90 16.1 7.197344 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/5/2018 9.84 0.14 0 0 73 89 60 360 350 28 12.51712 40 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/6/2018 7.83 0.04 0 0 70 78 59 60 20 15 6.7056 19 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/7/2018 9.4 0.02 0 0 65 79 54 130 100 21 9.38784 28 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/8/2018 8.28 0.01 0 0 72 89 63 240 240 16.1 7.197344 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/9/2018 7.83 0 0 0 78 93 62 160 160 23 10.28192 28 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/10/2018 19.01 0.53 0 0 78 93 62 280 270 36 16.09344 48.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/11/2018 6.93 0.6 0 0 69 77 56 290 220 23 10.28192 32 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/12/2018 10.96 0.24 0 0 64 74 52 270 280 23.9 10.684256 32 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/13/2018 10.29 0 0 0 64 81 44 160 160 25.1 11.220704 29.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/14/2018 14.76 0 0 0 69 90 53 210 210 38.9 17.389856 53 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/15/2018 12.08 0.03 0 0 75 81 64 320 290 25.9 11.578336 35.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/16/2018 12.53 0.11 0 0 66 68 59 330 340 25.1 11.220704 35.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/17/2018 9.4 0 0 0 64 72 53 30 20 17 7.59968 21 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/18/2018 6.49 0.01 0 0 64 77 46 90 80 21.9 9.790176 25.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/19/2018 5.82 0 0 0 67 78 61 80 80 14.1 6.303264 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/20/2018 4.03 0 0 0 71 84 55 40 40 13 5.81152 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/21/2018 3.36 0 0 0 73 84 59 220 230 8.1 3.621024 11 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/22/2018 8.05 0.05 0 0 72 90 56 160 160 21.9 9.790176 27.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/23/2018 2.68 0.05 0 0 71 79 62 60 50 13 5.81152 17 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/24/2018 8.72 0.29 0 0 71 84 64 60 60 28 12.51712 35.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/25/2018 8.28 0.03 0 0 72 83 67 150 140 19.9 8.896096 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/26/2018 7.61 0 0 0 74 88 62 140 140 18.1 8.091424 21.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/27/2018 5.37 0 0 0 79 90 66 270 260 15 6.7056 19 
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USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/28/2018 9.84 0.15 0 0 75 90 63 130 130 25.9 11.578336 35.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/29/2018 10.07 0.69 0 0 72 79 59 320 320 40 17.8816 51 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 6/30/2018 8.5 0 0 0 66 75 56 290 280 19.9 8.896096 27.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/1/2018 7.61 0 0 0 65 76 51 290 270 21.9 9.790176 28 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/2/2018 4.25 0.59 0 0 64 78 47 290 290 42.9 19.178016 53 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/3/2018 8.72 1.91 0 0 68 83 50 330 330 51 22.79904 63.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/4/2018 10.51 0.01 0 0 72 79 60 290 270 23.9 10.684256 29.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/5/2018 4.03 0 0 0 68 80 55 160 160 12.1 5.409184 15 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/6/2018 15.66 0.33 0 0 73 88 64 170 170 25.1 11.220704 31.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/7/2018 10.74 0 0 0 82 95 72 170 180 23 10.28192 31.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/8/2018 9.62 0.05 0 0 82 88 67 160 170 35.1 15.691104 44.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/9/2018 8.05 0 0 0 73 83 61 90 80 17 7.59968 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/10/2018 12.75 0 0 0 77 90 66 100 80 28 12.51712 36.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/11/2018 8.5 0 0 0 81 88 69 330 340 21 9.38784 27.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/12/2018 5.82 0 0 0 75 87 65 210 240 16.1 7.197344 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/13/2018 5.82 0 0 0 76 93 60 150 150 16.1 7.197344 19 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/14/2018 13.65 0 0 0 81 98 64 170 170 25.9 11.578336 36 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/15/2018 8.28 0 0 0 73 83 57 340 340 18.1 8.091424 25.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/16/2018 5.14 0 0 0 71 87 52 70 90 14.1 6.303264 18.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/17/2018 6.93 0 0 0 72 88 55 90 80 16.1 7.197344 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/18/2018 6.04 0.16 0 0 73 84 65 210 220 19.9 8.896096 25.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/19/2018 5.82 0 0 0 75 91 64 10 310 18.1 8.091424 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/20/2018 8.28 0 0 0 73 83 61 30 20 15 6.7056 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/21/2018 9.84 0.09 0 0 69 84 54 80 70 19.9 8.896096 23.9 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/22/2018 10.51 0 0 0 73 86 62 160 150 25.1 11.220704 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/23/2018 8.5 0 0 0 71 83 52 340 310 18.1 8.091424 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/24/2018 6.04 0.01 0 0 73 88 55 60 30 18.1 8.091424 25.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/25/2018 10.74 0 0 0 71 81 61 340 320 25.1 11.220704 33.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/26/2018 6.49 0 0 0 64 73 51 360 320 16.1 7.197344 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/27/2018 2.91 0 0 0 64 79 50 50 50 10.1 4.515104 13 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/28/2018 4.47 0 0 0 67 82 48 150 140 18.1 8.091424 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/29/2018 4.7 0.74 0 0 67 83 54 280 290 25.1 11.220704 35.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/30/2018 3.13 0 0 0 68 86 51 210 210 10.1 4.515104 14.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 7/31/2018 8.95 0 0 0 76 94 58 350 360 23 10.28192 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/1/2018 7.38 0 0 0 67 75 54 30 30 15 6.7056 18.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/2/2018 11.41 0 0 0 66 88 52 160 150 25.1 11.220704 31.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/3/2018 6.71 0 0 0 79 102 63 150 150 25.9 11.578336 35.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/4/2018 9.62 0.19 0 0 78 92 63 280 260 32 14.30528 44.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/5/2018 5.82 0 0 0 73 85 58 330 350 16.1 7.197344 21 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/6/2018 6.26 0 0 0 73 87 60 270 280 15 6.7056 19 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/7/2018 4.03 0 0 0 74 93 55 330 340 19.9 8.896096 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/8/2018 5.82 0 0 0 78 95 59 330 320 18.1 8.091424 25.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/9/2018 3.36 0 0 0 75 96 55 330 350 10.1 4.515104 15 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/10/2018 5.59 0 0 0 78 98 60 80 80 14.1 6.303264 16.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/11/2018 6.71 0 0 0 79 100 59 150 170 15 6.7056 21.9 1 
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USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/12/2018 14.99 0 0 0 84 104 66 170 170 28 12.51712 34 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/13/2018 12.53 0.02 0 0 81 85 61 350 350 25.1 11.220704 32 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/14/2018 6.26 0 0 0 65 75 55 50 50 16.1 7.197344 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/15/2018 5.59 0 0 0 66 85 48 150 150 16.1 7.197344 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/16/2018 5.37 0 0 0 73 93 54 60 70 15 6.7056 18.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/17/2018 7.16 0 0 0 72 87 56 150 140 14.1 6.303264 19 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/18/2018 7.61 0.06 0 0 75 93 59 10 20 23.9 10.684256 30 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/19/2018 12.53 0.31 0 0 71 73 59 330 330 23.9 10.684256 31.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/20/2018 7.61 0 0 0 62 74 49 30 50 16.1 7.197344 21 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/21/2018 4.7 0 0 0 66 80 54 290 280 15 6.7056 18.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/22/2018 7.61 0 0 0 67 85 49 200 200 17 7.59968 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/23/2018 8.05 0.24 0 0 69 80 57 30 30 25.9 11.578336 32 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/24/2018 7.38 0 0 0 72 84 62 30 30 16.1 7.197344 21 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/25/2018 9.4 0.01 0 0 69 77 61 290 290 25.9 11.578336 35.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/26/2018 10.29 0 0 0 66 77 57 70 90 23 10.28192 29.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/27/2018 9.62 0.16 0 0 58 61 50 60 60 17 7.59968 21.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/28/2018 3.8 0.05 0 0 56 63 52 250 250 8.9 3.978656 11 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/29/2018 7.83 0 0 0 60 79 46 150 150 18.1 8.091424 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/30/2018 8.05 0 0 0 70 88 55 160 150 18.1 8.091424 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 8/31/2018 6.49 0 0 0 71 88 54 310 310 21.9 9.790176 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/1/2018 9.62 0.15 0 0 66 84 43 330 330 29.1 13.008864 40 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/2/2018 7.83 0 0 0 65 74 51 330 350 19.9 8.896096 27.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/3/2018 12.08 0 0 0 64 85 48 150 150 25.9 11.578336 31.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/4/2018 11.86 0.86 0 0 68 74 56 320 290 28 12.51712 36.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/5/2018 6.26 0 0 0 61 72 53 130 130 13 5.81152 15 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/6/2018 15.21 0.05 0 0 64 81 53 150 150 25.9 11.578336 36 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/7/2018 11.18 0 0 0 70 88 54 150 140 21.9 9.790176 25.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/8/2018 17.45 0 0 0 71 82 60 160 160 32 14.30528 38.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/9/2018 7.83 0.04 0 0 70 79 61 140 130 21 9.38784 25.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/10/2018 5.82 0 0 0 69 83 51 120 130 16.1 7.197344 19 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/11/2018 11.41 0 0 0 71 84 59 320 320 25.1 11.220704 34 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/12/2018 13.2 0 0 0 61 73 51 90 100 21.9 9.790176 28 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/13/2018 10.29 0 0 0 63 73 54 320 340 21 9.38784 23.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/14/2018 8.5 0 0 0 61 73 50 40 70 16.1 7.197344 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/15/2018 11.86 0 0 0 62 70 58 100 100 18.1 8.091424 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/16/2018 14.54 0 0 0 70 79 50 280 290 29.1 13.008864 36 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/17/2018 7.16 0 0 0 56 68 43 50 60 14.1 6.303264 18.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/18/2018 5.14 0 0 0 53 69 37 80 80 16.1 7.197344 19 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/19/2018 10.51 0 0 0 54 66 45 40 50 18.1 8.091424 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/20/2018 12.53 0.99 0 0 50 52 41 70 70 25.9 11.578336 36 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/21/2018 10.29 0.02 0 0 47 59 40 160 330 18.1 8.091424 23.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/22/2018 8.72 0 0 0 53 73 40 50 60 23.9 10.684256 31.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/23/2018 11.63 0 0 0 47 50 41 70 70 18.1 8.091424 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/24/2018 7.61 0 0 0 49 57 45 330 340 16.1 7.197344 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/25/2018 9.17 0.12 0 0 49 56 41 330 320 29.1 13.008864 38 1 1 
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USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/26/2018 8.28 0 0 0 50 72 33 260 260 29.1 13.008864 38 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/27/2018 9.84 0 0 0 52 54 38 350 340 21 9.38784 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/28/2018 7.38 0 0 0 42 52 30 320 320 21 9.38784 32 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/29/2018 5.59 0.04 0 0 40 47 36 140 140 12.1 5.409184 14.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 9/30/2018 7.61 0.01 0 0 41 43 37 30 40 15 6.7056 19 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/1/2018 10.07 0 0 0 41 50 37 170 160 19.9 8.896096 23.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/2/2018 8.05 0.13 0 0 47 61 37 160 140 18.1 8.091424 25.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/3/2018 14.09 0.33 0 0 47 52 29 320 320 36 16.09344 50.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/4/2018 8.5 0.51 0.6 0 33 40 23 160 150 23 10.28192 28 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/5/2018 5.82 0.18 0 0 35 40 33 320 290 14.1 6.303264 19 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/6/2018 5.37 0 0 0 37 40 34 150 150 13 5.81152 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/7/2018 6.49 0.06 0 0 36 38 34 140 120 13 5.81152 15 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/8/2018 7.83 0.17 0 0 37 41 35 20 20 13 5.81152 17 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/9/2018 12.75 0.12 0 0 38 40 35 30 20 23 10.28192 33.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/10/2018 15.43 0 0 0 35 37 31 360 360 21.9 9.790176 32 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/11/2018 7.83 0 0 0 34 45 28 320 300 17 7.59968 27.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/12/2018 6.49 0 0 0 38 53 28 200 220 16.1 7.197344 25.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/13/2018 17 0 0 0 44 52 31 320 320 25.9 11.578336 38.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/14/2018 12.08 0 0 0 31 33 21 290 290 23 10.28192 33.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/15/2018 8.95 0 0 0 33 60 17 280 290 23.9 10.684256 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/16/2018 10.29 0 0 0 47 56 35 310 290 28 12.51712 38.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/17/2018 5.14 0 0 0 45 65 28 150 180 13 5.81152 17 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/18/2018 4.47 0 0 0 49 71 33 210 210 18.1 8.091424 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/19/2018 14.76 0 0 0 51 59 40 330 320 30 13.4112 42.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/20/2018 8.05 0 0 0 41 48 28 170 350 16.1 7.197344 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/21/2018 4.92 0 0 0 43 64 26 340 310 13 5.81152 18.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/22/2018 5.82 0 0 0 42 58 26 340 350 17 7.59968 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/23/2018 9.4 0 0 0 35 57 19 140 130 18.1 8.091424 23.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/24/2018 13.87 0 0 0 50 65 44 160 160 23 10.28192 29.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/25/2018 7.38 0 0 0 52 66 38 320 340 21 9.38784 29.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/26/2018 7.38 0 0 0 49 66 36 320 290 17 7.59968 25.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/27/2018 9.4 0 0 0 46 65 31 330 330 32 14.30528 46.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/28/2018 7.38 0 0 0 45 57 33 320 330 16.1 7.197344 21.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/29/2018 7.83 0 0 0 47 57 39 320 330 23 10.28192 29.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/30/2018 9.17 0 0 0 44 59 33 310 320 25.1 11.220704 36 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 10/31/2018 6.26 0 0 0 41 54 28 320 290 17 7.59968 23 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/1/2018 7.61 0.11 0 0 35 51 24 320 280 21 9.38784 32 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/2/2018 7.16 0.01 0 0 40 42 38 340 340 16.1 7.197344 23.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/3/2018 7.83 0.14 0 0 37 39 33 80 80 18.1 8.091424 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/4/2018 10.29 0 0 0 36 38 35 170 150 18.1 8.091424 25.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/5/2018 12.53 0.2 0 0 37 41 29 310 310 25.9 11.578336 35.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/6/2018 21.47 0 0.1 0 27 29 19 310 310 30 13.4112 45 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/7/2018 10.51 0.01 0.1 0 19 23 15 320 330 21.9 9.790176 35.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/8/2018 8.28 0.01 0.4 0 18 21 7 280 280 16.1 7.197344 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/9/2018 8.95 0 0 0 12 20 6 170 160 18.1 8.091424 28 1 
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USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/10/2018 12.08 0.11 0.9 0 18 32 15 310 320 23 10.28192 34 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/11/2018 14.54 0 0 1.2 22 26 15 320 320 25.9 11.578336 33.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/12/2018 7.61 0 0 1.2 16 22 2 320 330 19.9 8.896096 23.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/13/2018 1.57 0 0 1.2 13 40 1 90 70 6.9 3.084576 8.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/14/2018 5.82 0 0 0 33 58 21 260 240 13 5.81152 23 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/15/2018 11.41 0.05 0 0 41 45 25 330 320 28 12.51712 38.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/16/2018 10.51 0.28 4 0 29 31 14 40 30 25.1 11.220704 32 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/17/2018 4.7 0 0 3.9 10 16 -11 20 30 15 6.7056 18.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/18/2018 5.82 0 0 3.9 17 32 5 50 50 14.1 6.303264 17 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/19/2018 8.05 0 0.1 3.1 15 23 6 60 60 16.1 7.197344 21 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/20/2018 7.16 0 0 3.1 27 45 15 290 270 16.1 7.197344 21 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/21/2018 12.75 0 0 1.2 28 32 24 150 110 17 7.59968 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/22/2018 8.05 0 0 1.2 29 30 28 160 160 15 6.7056 18.1 1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/23/2018 6.04 0 0 1.2 34 48 27 290 290 18.1 8.091424 25.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/24/2018 10.29 0.1 1.3 0 31 32 27 20 340 17 7.59968 21.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/25/2018 7.38 0 0 1.2 26 28 18 350 360 15 6.7056 19 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/26/2018 4.03 0 0 1.2 16 20 5 350 360 13 5.81152 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/27/2018 12.3 0.03 0.5 1.2 14 24 7 160 140 21.9 9.790176 29.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/28/2018 6.71 0.06 0.1 1.2 28 41 24 150 140 16.1 7.197344 21 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/29/2018 6.71 0 0 1.2 33 36 29 320 330 16.1 7.197344 23 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 11/30/2018 7.61 0 0 1.2 29 34 25 80 90 15 6.7056 18.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/1/2018 10.51 0 0 0 31 32 22 90 80 15 6.7056 19 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/2/2018 9.17 0 0 0 23 28 19 40 50 17 7.59968 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/3/2018 3.8 0 0 0 26 33 23 280 280 12.1 5.409184 16.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/4/2018 8.5 0 0 0 31 37 17 290 290 21 9.38784 30 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/5/2018 7.38 0 0 0 21 27 14 310 320 18.1 8.091424 25.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/6/2018 6.71 0 0 0 19 20 11 280 290 16.1 7.197344 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/7/2018 4.92 0 0 0 17 27 9 290 290 10.1 4.515104 13 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/8/2018 4.7 0 0 0 18 30 10 140 150 16.1 7.197344 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/9/2018 4.47 0 0 0 19 36 9 290 300 8.9 3.978656 13 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/10/2018 2.01 0 0 0 21 38 10 290 260 8.9 3.978656 13 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/11/2018 3.13 0 0 0 28 40 17 310 290 15 6.7056 19.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/12/2018 5.82 0 0 0 25 41 13 310 290 21 9.38784 32 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/13/2018 9.62 0 0 0 37 44 29 320 310 23.9 10.684256 35.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/14/2018 4.25 0 0 0 36 49 23 230 220 10.1 4.515104 14.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/15/2018 8.72 0 0 0 33 53 23 260 260 21 9.38784 28 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/16/2018 6.49 0 0 0 35 40 22 290 290 16.1 7.197344 21 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/17/2018 6.71 0 0 0 26 39 19 160 160 15 6.7056 18.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/18/2018 2.24 0 0 0 29 48 19 130 200 8.1 3.621024 8.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/19/2018 13.42 0 0 0 37 48 30 320 320 31.1 13.902944 42.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/20/2018 5.82 0 0 0 36 45 22 320 310 21.9 9.790176 31.1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/21/2018 9.84 0.03 0.2 0 28 36 21 160 290 19.9 8.896096 29.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/22/2018 13.42 0 0.1 0 31 36 24 290 290 31.1 13.902944 42.9 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/23/2018 8.5 0 0 0 26 29 14 320 320 18.1 8.091424 25.9 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/24/2018 8.05 0 0 0 21 29 18 150 140 15 6.7056 19 
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USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/25/2018 8.5 0 0 0 18 19 15 60 50 14.1 6.303264 17 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/26/2018 10.51 0.62 7.2 0 15 16 12 90 90 17 7.59968 23.9 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/27/2018 15.66 0.01 0.3 7.1 12 14 9 350 360 25.9 11.578336 38 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/28/2018 6.93 0 0 5.9 6 12 -11 340 340 21.9 9.790176 31.1 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/29/2018 5.82 0 0 5.1 2 28 -14 200 210 14.1 6.303264 17 1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/30/2018 9.4 0.01 0.3 5.1 27 35 9 10 350 25.1 11.220704 33.1 1 
USW00024011 BISMARCK MUNICIPAL AIRPORT, ND US 12/31/2018 12.75 0 0.1 5.1 4 9 -10 20 10 25.1 11.220704 35.1 1 1 1 
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